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Analysis and Modelling for Human Resource 
Management in Defence 

(RTO-MP-SAS-073) 

Executive Summary 
Motivated personnel, in sufficient numbers and with the right mix of skills, training and experience are the 
bedrock of military capability. This has always been the case, but the requirements of defence 
transformation have led to increased levels of interest in this area as many nations embark on major 
changes in manpower structures in order to meet the new needs of expeditionary operations rather than 
territorial defence. Even for nations who have largely completed this change, demographic and economic 
pressures will continue to pose major challenges to national Ministries of Defence in formulating and 
implementing personnel policies. Many of the problems that currently exist in this area make it difficult 
for Nations and NATO Human Resource Management (HRM) bodies to function efficiently and 
effectively. Operational analysis and other model-based approaches are capable of providing valuable 
support to defence decision-makers addressing personnel issues. However, this application domain has 
tended to have a lower profile than work relating to topics such as concepts of operation, equipment 
acquisition and logistics. The Research Specialist Meeting SAS-073 on Analysis and Modelling for 
Human Resource Management in Defence therefore provided an opportunity to redress this balance.  
The purpose of the Research Specialist Meeting SAS-073 on Analysis and Modelling for Human Resource 
Management in Defence was to provide a forum for participants to exchange experiences and perceptions 
on the way in which operational analysis or other forms of modelling and simulation can provide support 
to decisions relating to human resource management within national armed forces and to discuss further 
possible collaborative research programs. 

The scope and topics covered were limited to: human resources management (HRM) and career concepts, 
the role of analysis and modelling for HRM in Defence, results of SAS-059, right personnel at the right 
time at the right place with the right qualification, personnel assessment and assignment, modelling and 
simulating the future personnel structure including Markov chain models, personnel succession planning, 
cultural models, education and training, European Foundation for Quality Management (EFQM) based 
transformational models. 

The level of the presentations and of the discussions was very good and stimulating. However it should be 
reminded that important topics like recruitment, selection, reward, promotion policies, job satisfaction, 
operational deployment and roulement policies, HRM decision support systems and day-to-day 
management of personnel were not covered or needed a more in depth discussion. It is therefore 
recommendable to repeat this event in order to elaborate on these and other important issues concerning 
HRM in Defence. 
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Analyse et modélisation de la gestion des ressources  
humaines en matière de défense 

(RTO-MP-SAS-073) 

Synthèse 
Un personnel motivé, en nombre suffisant, et possédant le mélange approprié de savoir-faire, 
d’entraînement et d’expérience est la base des capacités militaires. Ceci a toujours été le cas, mais les 
besoins de transformation en matière de défense ont accru l’intérêt pour ce domaine car beaucoup de 
nations s’orientent vers des changements importants dans la structure de leurs effectifs afin de satisfaire 
les nouveaux besoins en matière d’opérations extérieures plutôt que de défense territoriale. Même pour les 
nations qui ont déjà largement exécuté ce changement, les pressions démographiques et économiques 
continueront à poser des défis importants aux ministères nationaux de la Défense dans la formulation et la 
mise en place des politiques du personnel. Beaucoup des problèmes actuels dans ce domaine font qu’il est 
difficile pour les organismes chargés de la gestion des ressources humaines des Nations et de l’OTAN 
(HRM) de fonctionner efficacement et effectivement. L’analyse opérationnelle et d’autres approches 
modélisées sont capables de fournir un support précieux aux décideurs de la Défense traitant des questions 
de personnel. Cependant ce domaine d’application tend à être moins en vue que les travaux relatifs aux 
concepts d’opération, d’acquisition d’équipement et de logistique. La réunion des spécialistes du domaine 
de la recherche SAS-073 en analyse et en modélisation de la gestion des ressources humaines pour la 
Défense a fourni l’opportunité de redresser cet équilibre. L’objet de la réunion des spécialistes du domaine 
de la recherche SAS-073 était de fournir aux participants un forum dans lequel ils échangeraient leurs 
expériences et perceptions sur la façon selon laquelle l’analyse opérationnelle ou d’autres formes de 
modélisation et de simulation pouvaient fournir un support aux décisions relatives à la gestion des 
ressources humaines au sein des forces armées nationales et de discuter d’éventuels programmes ultérieurs 
de recherche. 

La portée et les sujets couverts étaient limités à : gestion des ressources humaines (HRM) et concepts de 
carrière ; rôle de l’analyse et de la modélisation pour les ressources humaines au sein de la Défense ; 
résultats de SAS-059 ; affectation du personnel au bon endroit au bon moment avec la bonne 
qualification ; évaluation et assignation des tâches au personnel ; modélisation et simulation de la future 
structure des effectifs comprenant les modèles de chaîne de Markov ; planification de la relève des 
personnels ; modèles culturels ; formation et entraînement ; modèles transformationnels basés sur la 
Fondation européenne pour le management par la qualité (EFQM). 

Le niveau des présentations et des discussions était excellent et stimulant. Toutefois il faut se rappeler que 
des sujets importants tels que le recrutement, la sélection, la récompense, les politiques de promotion,  
de satisfaction dans le travail, de déploiement opérationnel et les politiques de relève, les systèmes de 
support à la décision dans le domaine des ressources humaines et la gestion quotidienne du personnel 
n’étaient pas couverts ou auraient nécessité une discussion plus approfondie. Il est en conséquence 
souhaitable de répéter cet événement de manière à approfondir ces questions et d’autres questions 
importantes concernant la gestion des ressources humaines en matière de Défense. 



[image: image1.wmf]HRM Framework Model


HRM Framework Model


SAS


SAS


-


-


059 Human Resources 


059 Human Resources 


Management Framework 


Management Framework 


Model


Model


Cdr.Dr.Orhan Karasakal


Turkish Naval Forces Command OR Division


Bakanliklar 06100 Ankara TURKEY


okarasa@dzkk.tsk.tr


[image: image12.wmf]



Human Resources Management Framework Model (HRFRAM)







Human Resources Management Framework Model (HRFRAM)



Human Resources Management Framework Model (HRFRAM)


Cdr. Dr. Orhan Karasakal


Deniz Kuvvetleri K.ligi


APGE ve BILKARDES Bsk.ligi


Bakanliklar 06100 Ankara


TURKEY


E-mail: okarasa@dzkk.tsk.tr




[image: image13.jpg]}
A NATO
\4% OTAN






Human Resources Management includes all processes that enable, guide, execute and control the matching of personnel supply to the jobs required i.e. “spaces vs. faces”. The aim of SAS-059 is to recommend a good approach to Defence HRM to NATO bodies, NATO and PfP nations. The documents and output pertaining from SAS-059 will prove to be invaluable to individuals seeking an understanding and appreciation of (a) the main components of Defence HRM and (b) the relationships between those components.
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SAS-059 Human Resource Management FRAmework Model (HRM FRAM) describes HRM related processes throughout an organisation. HRM roles, systems and resources are not considered in the model.  The FRAM does not represent a specific model currently in use in any particular country or organisation.  It does, however, describe the processes, and the relationships between processes, of a successful personnel management organisation, as agreed on by the SAS-059 study members. The HRM FRAM does not aim to represent a rigid ruleset mandating how a country should conduct its HRM planning and in what order.  What it does aim to do, however, is to highlight the key generic processes that should be considered in order for a country to have a comprehensive, all encapsulating, efficient and dynamic system. The output of all the functions mentioned in the model is the ‘Utilisation of Personnel’, i.e. the supply of skilled and educated personnel to the particular organisation. The functions mentioned in this model are not only relevant to HR departments, but to total personnel management systems. It is important to note that nations should not just consider their future Armed Force needs in terms of absolute value requirements.  Consideration should also be made concerning the ‘shape’ of the force, in order to retain the optimum balance between youth and experience.  As such, retention is just as integral a process as recruitment.
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The main objective of the HRM FRAM is to create an organisation containing the ‘right people, in the right posts, at the right time’.  All the processes and sub-processes in the model aim to achieve this objective.  The FRAM considers ways of recruiting, retaining and discharging personnel. 


The issues involved in Human Resources Management can be split as operational and strategic HRM. As an example, operational deals with individuals, such as career planning, whilst strategic focuses on the system as a whole. 


Strategic HRM is a general approach to the management of human resources in accordance with the intentions of the organisation on the future direction it wants to take.  It is concerned with longer-term people issues and macro-concerns about structure, quality, culture, values, commitment and matching resources to future need. Strategic HRM is the overall framework which determines the shape and delivery of the individual strategies. 


Operational HRM activities are tactical in nature. Examples of activities are employment applications are processed, current openings are filled, supervisors are trained, safety problems are resolved and wages and salaries are administered.  The operational HRM activities should be aligned with the overall HR strategies. 


The HRM FRAM considers six high-level processes.  The Manage Personnel Life-cycle and Administer Personnel processes are operational, and the Review and Plan HR Requirements and Develop and Maintain HR Strategies processes are strategic.  Although Managing HRM Processes and Develop and Maintain HR Policies are both operational and strategic level processes, they are considered to be as operational, since most of their subprocesses are more operational, than strategic.
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Develop and Maintain HR Strategies process has three steps: 


The first step is Monitoring and Assessing Existing Strategies.  Analysis is required if    existing strategies don’t fulfill strategic goals, or if there are any shortcomings. 


The second step is the analysing of alternative strategies.  Alternative strategies may be developed by the organisation itself via HRM research and development studies.  Analysing alternative strategies reveals how effectively the new strategy might be implemented within an organisation, and what would be the extra benefits to the organisation of implementing such a strategy. 


The third step concerns deciding upon the most effective alternative strategy.
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Review and Plan HR Requirements is a strategic level process.  The highest-level functions of this process are Evaluating the Personnel Requirements, Analysing the Fulfillment Feasibility and Planning Manpower.  


Personnel requirements need to be evaluated periodically, because of new strategic decisions such as the forming of new military establishments, reorganisation or downsizing.  Due to various constraints, however, (fiscal, inability to recruit sufficient people), manpower requirements can not always be met.  This is why analysing the fulfillment feasibility is necessary. 


Planning Manpower considers medium and long term financial planning, an assessment of the likely future training requirement and consideration of the future force and manpower structures. Conducting Medium and Long Term Financial Planning process sees the HR practitioners estimating the costs of future manpower, and planning resultant budgets.  There is also the ‘planning HR enablers’ component, which concerns planning for future infrastructure requirements of HRM, such as expert systems etc. Assessing Training Needs process prevents personnel from being trained unecessarily and it provides sufficient training to those who need it.  It is a strategic level process and does not deal with a single person, but deals with the training needs of occupations and branches as a whole.  It enables groups to to fulfill their missions and achieve their strategic goals. Planning Manpower Structure consists of planning the billet and hierarchical structure of future manpower. 


The manpower structure can be planned, based on a combination of: 


(1) Planning the Occupational Structure, which determines the ratios of officers/petty officers/enlisted etc. within the force, 


(2) Planning the Age Structure, which determines the age limits of the ranks for different occupations, 


(3) Planning the Rank Structure, which determines the ratios of ranks within occupations 


(4) Planning Social Representation, which determines the ratios of personnel in terms of gender, ethnicity and other factors. It also determines which branches are open to all and which are only open to certain groups.
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Develop and Maintain HR Policies process is similar to the Develop and Maintain HR Strategies process and has three steps: 


The first step is Monitoring and Assessing Existing Policies. Changes in the economy, technology, politics, population etc. may result in the necessity to change existing policies.  Questionnaires, surveys, enquries and inspections provide the means by which to assess these existing policies. 


The second step is Analysing Alternative Policies. Alternative policies may be developed by the organisation itself via HRM research and development studies.  Analysing alternative policies reveals how effectively the new policy might be implemented into the organisation, and what the benefits are likely to be of implementing such a policy. 


The third step considers the implementation of the (chosen) new policies.  Implementing policies is done by promulgating orders, directives, manuals etc.
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Managing HRM Processes is a continuous function.  It is a controlling process that ensures things are being done correctly.  This quality control is achieved by (1) the reviewing of objectives and (2) the periodic evaluation of the HRM process(es).  Alternative options that may contribute to improving the current process(es) are examined and the most successful of these are implemented. 
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Administering Personnel mainly deals with the routine operational processes. 


Manage Personnel Budget: this incorporates salary payments and other payments to institutions such as universities, travel companies etc. 


Conflict Resolution: conflicts among personnel are natural, especially within large organisations.  Conflict resolution is a routine administrative process in an HRM system. 


Promote Personnel: this category deals with the daily routine procedures of a promotion process, such as writing orders for promoted personnel, informing the related agencies that they will need to update their files etc. 


Assign Personnel: the ‘Assign Personnel’ function also only deals with the daily routine procedures such as: writing orders for the assigned personnel, informing the related agencies that they will need to update their files etc. 


Administer Legislative Issues: this function is two-fold. It incorporates the ‘Control Document and Implement Legislative Changes about HRM’ process. It is a daily routine process and consists of the monitoring of legislative changes. The other function is the ‘Execute Disciplinary and Other Legal Functions’. 


Administer Employment Contracts: this function deals with contractors. The beginning and end of contracts and the eligibility of the personnel are the important factors in this process. 


Maintain Regular Reservists: Regular Reservists work under different conditions, and get different incomes and benefits, to other personnel. 


Administer Daily Routine: this covers routine personnel issues, such as the issue of ID cards, leave forms, periodic health reports etc. 


Keep and Update Personnel Files: since personnel related functions and issues cause continual changes the files kept in the computer systems should be continuously updated. 


Administer Monetary and Non-monetary Benefits: Organisations provide their employees with benefits and perks additional to their salaries in order to increase motivation, increase the number of applicants, to compensate for the risks involved in more hazardous duties etc. 


Rehabilitation: many organisation maintain rehabilitation units in order to help their personnel in times of need.
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Managing Personnel Life Cycle component is the focus of the SAS-059 work.  ‘Managing Personnel Life Cycle’ is a continuous, operational process that covers the recruiting, developing and discharging of personnel.  When considering a single Armed Forces employee, the process may not seem continuous, but since the HRM model is system and not individual based, then the processes of recruiting, developing and discharging personnel are in continuous form. 


The recruitment process deals with attracting the right personnel, selecting the right applicants and then carrying out the necessary employment procedures.  The methods of attraction (i.e. advertising), selection (i.e. screening / fitness tests) and employment (i.e. delayed entry programs, boot camps) may differ between various organisations. 


Developing Personnel process is explained in the next slide. 


The discharge process may be executed in a variety of different ways: Temporary discharge may be possible in special cases, allowing personnel to temporarily leave and then return to service.  Another type of discharge is ‘premature voluntary release’. This is where people choose to leave the forces before they have served their time (as stated in their contract).  Discharging personnel at the end of their contract is the most desired discharge process.  In this instance, both the employees and organisations benefit from each other.   ‘Expulsion’ is a mandatory discharge, initiated by the organisations based on legal/disciplinary factors.  ‘Natural discharges’ (death, release due to ill health etc.) are not included in the SAS-059 model, as this type of discharge is out of the control of both the personnel and the organisation.
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Motivation should be regularly assessed via tools such as questionnaries and actions should be taken if a problem/motivational issue is detected. The core principles for motivating personnel are: fairness, transparency and equal opportunities.


Planning Career Structure process is where guidelines are provided regarding the career structures for differing branches and occupations. Career milestones, which are the prerequisites of further duty/higher rank within an occupation, are determined (these may involve further duties/training/study).  Personal career preferences, abilities, potential and constraints are taken into consideration in tandem with the post requirements. 


Planning Duty and Training does not deal with individuals, but with personnel as a whole. The process covers duty and training plans for branches/occupations; overall planning for each occupational group to determine at which rank or service year personnel may be assigned to special duties or special training and the total number of personnel at each rank or service year to be assigned specific duties and training. 


Educating and Training Personnel process considers the different levels of training required for different ranks/branches/occupations. Some training is ‘refresher training’, whilst other training teaches personnel how to adapt to new assignments/challenges. 


Promoting Personnel is not concerned with the individual promotion process, but with determining how the promotion system, in general or within a particular occupational group, should take place. 


Appraising Personnel function is the evaluation of the performance and potential of personnel. Through the appraisal process, the strengths and weaknesses of personnel are determined and this information is used as feedback for the individuals and the HR system as a whole. 
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SAS-059 proposed a generic framework HRM that will help to develop a common understanding of the overarching HRM practices for NATO and PfP Nations. Although there may be variations among the nations on the implementation of HRM system, the underlying issues such as recruitment, assignment, promotion, appraisal etc. are common to all nations. Further research on tools, models and methods for those specific issues is expected to provide mutual benefits for NATO and PfP nations.
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	Develop and Maintain HR Strategies process has three steps: The first step is Monitoring and Assessing Existing Strategies.  Analysis is required if    existing strategies don’t fulfill strategic goals, or if there are any shortcomings. The second step is the analysing of alternative strategies.  Alternative strategies may be developed by the organisation itself via HRM research and development studies.  Analysing alternative strategies reveals how effectively the new strategy might be implemented within an organisation, and what would be the extra benefits to the organisation of implementing such a strategy. The third step concerns deciding upon the most effective alternative strategy.
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Develop and Maintain HR Policies process is similar to the Develop and Maintain HR Strategies process and has three steps: The first step is Monitoring and Assessing Existing Policies. Changes in the economy, technology, politics, population etc. may result in the necessity to change existing policies.  Questionnaires, surveys, enquries and inspections provide the means by which to assess these existing policies. The second step is Analysing Alternative Policies. Alternative policies may be developed by the organisation itself via HRM research and development studies.  Analysing alternative policies reveals how effectively the new policy might be implemented into the organisation, and what the benefits are likely to be of implementing such a policy. The third step considers the implementation of the (chosen) new policies.  Implementing policies is done by promulgating orders, directives, manuals etc.
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Administering Personnel mainly deals with the routine operational processes. Manage Personnel Budget: this incorporates salary payments and other payments to institutions such as universities, travel companies etc. Conflict Resolution: conflicts among personnel are natural, especially within large organisations.  Conflict resolution is a routine administrative process in an HRM system. Promote Personnel: this category deals with the daily routine procedures of a promotion process, such as writing orders for promoted personnel, informing the related agencies that they will need to update their files etc. Assign Personnel: the ‘Assign Personnel’ function also only deals with the daily routine procedures such as: writing orders for the assigned personnel, informing the related agencies that they will need to update their files etc. Administer Legislative Issues: this function is two-fold. It incorporates the ‘Control Document and Implement Legislative Changes about HRM’ process. It is a daily routine process and consists of the monitoring of legislative changes. The other function is the ‘Execute Disciplinary and Other Legal Functions’. Administer Employment Contracts: this function deals with contractors. The beginning and end of contracts and the eligibility of the personnel are the important factors in this process. Maintain Regular Reservists: Regular Reservists work under different conditions, and get different incomes and benefits, to other personnel. Administer Daily Routine: this covers routine personnel issues, such as the issue of ID cards, leave forms, periodic health reports etc. Keep and Update Personnel Files: since personnel related functions and issues cause continual changes the files kept in the computer systems should be continuously updated. Administer Monetary and Non-monetary Benefits: Organisations provide their employees with benefits and perks additional to their salaries in order to increase motivation, increase the number of applicants, to compensate for the risks involved in more hazardous duties etc. Rehabilitation: many organisation maintain rehabilitation units in order to help their personnel in times of need.
















_1298454086.ppt

HRM Framework Model





Develop Personnel


Motivate Personel


Plan Career Structure


Plan Duty and Training Assignments


Educate and Train Personnel


Appraise Personnel


Promote Personel


			Encourage Self Development


			Reward and Recognize 


			Improve the Working Conditions


			Assess Motivation 


			Counsel Personnel


			Increase Personal Satisfation and Maintain





			Retrieve Personal Career Preferences


			(Re)Classify Personnel


			Retrieve Personal Abilities Potentials


 and Constraints 


			Determine Personal Career 





			Perform Basic Training


			Educate Personnel


			Re-Train Personnel


			Perform on the Job Training


			Provide Occuptional Specialization


			Perform Executive/ Leadership Training





			Plan Assignment to Duties and Trainings


			Plan Assignment to Special Duties


			Plan Assignment to Special Trainings 





			Determine the Competitive Occupations Together 


			Determine the Number of Promotion Slots


			Determine the Number of Personel From Each


 Occuption That Will Compete for Promotion


			Establish Promotion Authorities





			Evaluate Performance of Personnel


			Evaluate Potential of Personnel


			Provide Feedback to Individuals 


 and the HR System








	Planning Career Structure process is where guidelines are provided regarding the career structures for differing branches and occupations. Career milestones, which are the prerequisites of further duty/higher rank within an occupation, are determined (these may involve further duties/training/study).  Personal career preferences, abilities, potential and constraints are taken into consideration in tandem with the post requirements. Planning Duty and Training does not deal with individuals, but with personnel as a whole. The process covers duty and training plans for branches/occupations; overall planning for each occupational group to determine at which rank or service year personnel may be assigned to special duties or special training and the total number of personnel at each rank or service year to be assigned specific duties and training. Educating and Training Personnel process considers the different levels of training required for different ranks/branches/occupations. Some training is ‘refresher training’, whilst other training teaches personnel how to adapt to new assignments/challenges. Appraising Personnel function is the evaluation of the performance and potential of personnel. Through the appraisal process, the strengths and weaknesses of personnel are determined and this information is used as feedback for the individuals and the HR system as a whole. Promoting Personnel is not concerned with the individual promotion process, but with determining how the promotion system, in general or within a particular occupational group, should take place. Motivation should be regularly assessed via tools such as questionnaries and actions should be taken if a problem/motivational issue is detected. The core principles for motivating personnel are: fairness, transparency and equal opportunities.
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Conslusion


			SAS-059 proposed a generic framework HRM that will help to develop a common understanding of the overarching HRM practices for NATO and PfP Nations.


			There may be variations among the nations on the implementation of HRM system. However, the underlying issues such as recruitment, assignment, promotion, appraisal etc. are common to all nations. 








	SAS-059 proposed a generic framework HRM that will help to develop a common understanding of the overarching HRM practices for NATO and PfP Nations. Although there may be variations among the nations on the implementation of HRM system, the underlying issues such as recruitment, assignment, promotion, appraisal etc. are common to all nations. Further research on tools, models and methods for those specific issues is expected to provide mutual benefits for NATO and PfP nations.
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Managing Personnel Life Cycle component is the focus of the SAS-059 work.  ‘Managing Personnel Life Cycle’ is a continuous, operational process that covers the recruiting, developing and discharging of personnel.  When considering a single AF employee, the process may not seem continuous, but since the HRM model is system and not individual based, then the processes of recruiting, developing and discharging personnel are in continuous form. The recruitment process deals with attracting the right personnel, selecting the right applicants and then carrying out the necessary employment procedures.  The methods of attraction (i.e. advertising), selection (i.e. screening / fitness tests) and employment (i.e. delayed entry programs, boot camps) may differ between various organisations. Developing Personnel process is explained in the next slide. The discharge process may be executed in a variety of different ways: Temporary discharge may be possible in special cases, allowing personnel to temporarily leave and then return to service.  Another type of discharge is ‘premature voluntary release’. This is where people choose to leave the forces before they have served their time (as stated in their contract).  Discharging personnel at the end of their contract is the most desired discharge process.  In this instance, both the employees and organisations benefit from each other.   ‘Expulsion’ is a mandatory discharge, initiated by the organisations based on legal/disciplinary factors.  ‘Natural discharges’ (death, release due to ill health etc.) are not included in the SAS-059 model, as this type of discharge is out of the control of both the personnel and the organisation.
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	Managing HRM Processes is a continuous function.  It is a controlling process that ensures things are being done correctly.  This quality control is achieved by (1) the reviewing of objectives and (2) the periodic evaluation of the HRM process(es).  Alternative options that may contribute to improving the current process(es) are examined and the most successful of these are implemented. 
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Review and Plan HR Requirements is a strategic level process.  The highest-level functions of this process are Evaluating the Personnel Requirements, Analysing the Fulfillment Feasibility and Planning Manpower.  Personnel requirements need to be evaluated periodically, because of new strategic decisions such as the forming of new military establishments, reorganisation or downsizing.  Due to various constraints, however, (fiscal, inability to recruit sufficient people), manpower requirements can not always be met.  This is why analysing the fulfillment feasibility is necessary. Planning Manpower considers medium and long term financial planning, an assessment of the likely future training requirement and consideration of the future force and manpower structures. Conducting Medium and Long Term Financial Planning process sees the HR practitioners estimating the costs of future manpower, and planning resultant budgets.  There is also the ‘planning HR enablers’ component, which concerns planning for future infrastructure requirements of HRM, such as expert systems etc. Assessing Training Needs process prevents personnel from being trained unecessarily and it provides sufficient training to those who need it.  It is a strategic level process and does not deal with a single person, but deals with the training needs of occupations and branches as a whole.  It enables groups to to fulfill their missions and achieve their strategic goals. Planning Manpower Structure consists of planning the billet and hierarchical structure of future manpower. The manpower structure can be planned, based on a combination of: (1) Planning the Occupational Structure, which determines the ratios of officers/petty officers/enlisted etc. within the force, (2) Planning the Age Structure, which determines the age limits of the ranks for different occupations, (3) Planning the Rank Structure, which determines the ratios of ranks within occupations (4) Planning Social Representation, which determines the ratios of personnel in terms of gender, ethnicity and other factors. It also determines which branches are open to all and which are only open to certain groups.
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	SAS-059 Human Resource Management FRAmework Model (HRM FRAM) describes HRM related processes throughout an organisation. HRM roles, systems and resources are not considered in the model.  The FRAM does not represent a specific model currently in use in any particular country or organisation.  It does, however, describe the processes, and the relationships between processes, of a successful personnel management organisation, as agreed on by the SAS-059 study members. The HRM FRAM does not aim to represent a rigid ruleset mandating how a country should conduct its HRM planning and in what order.  What it does aim to do, however, is to highlight the key generic processes that should be considered in order for a country to have a comprehensive, all encapsulating, efficient and dynamic system. The output of all the functions mentioned in the model is the ‘Utilisation of Personnel’, i.e. the supply of skilled and educated personnel to the particular organisation. The functions mentioned in this model are not only relevant to HR departments, but to total personnel management systems. It is important to note that nations should not just consider their future Armed Force needs in terms of absolute value requirements.  Consideration should also be made concerning the ‘shape’ of the force, in order to retain the optimum balance between youth and experience.  As such, retention is just as integral a process as recruitment.
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	The main objective of the HRM FRAM is to create an organisation containing the ‘right people, in the right posts, at the right time’.  All the processes and sub-processes in the model aim to achieve this objective.  The FRAM considers ways of recruiting, retaining and discharging personnel. The issues involved in Human Resources Management can be split as operational and strategic HRM. As an example, operational deals with individuals, such as career planning, whilst strategic focuses on the system as a whole. Strategic HRM is a general approach to the management of human resources in accordance with the intentions of the organisation on the future direction it wants to take.  It is concerned with longer-term people issues and macro-concerns about structure, quality, culture, values, commitment and matching resources to future need. Strategic HRM is the overall framework which determines the shape and delivery of the individual strategies. Operational HRM activities are tactical in nature. Examples of activities are employment applications are processed, current openings are filled, supervisors are trained, safety problems are resolved and wages and salaries are administered.  The operational HRM activities should be aligned with the overall HR strategies. The HRM FRAM considers six high-level processes.  The Manage Personnel Life-cycle and Administer Personnel processes are operational, and the Review and Plan HR Requirements and Develop and Maintain HR Strategies processes are strategic.  Although Managing HRM Processes and Develop and Maintain HR Policies are both operational and strategic level processes, they are considered to be as operational, since most of their subprocesses are more operational, than strategic.
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SAS-059 Human Resources Management Framework Model
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	Human Resources Management includes all processes that enable, guide, execute and control the matching of personnel supply to the jobs required i.e. “spaces vs. faces”. The aim of SAS-059 is to recommend a good approach to Defence HRM to NATO bodies, NATO and PfP nations. The documents and output pertaining from SAS-059 will prove to be invaluable to individuals seeking an understanding and appreciation of (a) the main components of Defence HRM and (b) the relationships between those components.
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Summary

Human Resource (HR) issues pervade virtually all aspects of Defence Activities.  Operational Research and Analysis (OR&A) has for several decades provided the Canadian Department of National Defence (DND) with quantitative workforce analysis and mathematical modelling in support of HR policy, planning and programs. The analysis and advice provided to the DND and the Canadian Forces (CF) in recent years with respect to resource management and readiness issues has failed to realize its full potential due to challenges imposed by existing modelling and simulation technologies.  To address this current modelling and simulation capability gap, a simulation tool will be developed and demonstrated over the next four years, within the context of the Right Person, Right Qualifications, Right Place, Right Time Human Resource (R4 HR) Technology Demonstration Activity.  The R4 HR objective is to build and demonstrate an integrated modelling and analysis software environment that provides the ability to simultaneously examine integrated aspects of force structure, force generation and force employment.

1.0
Introduction

The identification and development of optimal business processes to manage the acquisition, allocation, development and deployment of finite resources across time and space is a continuing challenge faced by the Department of National Defence (DND) and Canadian Forces (CF). The demand for resources, including personnel, materiel, time, and finances which are related to the support and sustainment of operations must be continually balanced against competing demands related to the sustainment and development of the military (and civilian) establishment in order to ensure that the CF can aptly respond to the ongoing operational challenges of today while remaining poised to meet the increasingly complex operational requirements of the future.  In contrast to the popular industrial processing phrase “just in time”, the DND / CF must manage risk to accommodate “just in case” scenarios within the context of an environment where the development of appropriate capabilities may require lead times of many years.  This is particularly true with respect to the supply of military personnel where the skills, trades, experience, and leadership required must be grown internally.


There are many complex inter-related defence issues involving human resources (HR), which need to be addressed holistically if personnel resources are to be efficiently and effectively managed. Defence Research and Development Canada (DRDC) recently identified a capability deficiency in the field of defence 
HR-related modelling and analysis: the technological capability to holistically address complex inter-related defence issues involving HR does not currently exist with the DND / CF, Allied Nations or industry. Existing modelling and simulation technologies are not well suited to the scale and complexity needed for comprehensive, integrated defence HR modelling requirements.  In addition, different problem domains are typically modelled in isolation, utilizing different tools and / or paradigms, and as such do not permit research analysts to readily capture and examine the important interactions between individual yet related HR domains. 


The Right Person, Right Qualifications, Right Place, Right Time Human Resource Technology Demonstration (R4 HR TD) activity aims to fill this current modelling and simulation capability gap.  In this paper we provide a general overview of the R4 HR TD activity, which is currently in the beginning stages. We begin by describing some of the extant HR modelling and simulation capabilities within DRDC. In Section 2 the ensuing challenges currently faced by DRDC operational research analysts are discussed. We then describe the objective, scope, operational concept, architectural framework, development approach and future exploitation of the R4 HR technology demonstration.

2.0
Current HR Modelling and Simulation Capabilities

DRDC currently provides expert, objective and timely operational research (OR) and analytical advice to the DND / CF in order to support the overall force development, resource allocation, acquisition, operational effectiveness / efficiency, and related policy and human resource goals and objectives of the CF.  Several simulation models with an HR focus or component have been developed by DRDC to serve the needs of different clients within the department. Brief descriptions of the objectives/capabilities of some of the more prominent models currently used by OR analysts within DRDC are provided in Table 1.

Table 1:  Examples of Existing DRDC HR-related models 


		
Model


		Objective/Capabilities



		Arena Career Modelling Environment (ACME)

		Developed with Arena, and also utilizing Visual Basic for Applications (VBA), Microsoft (MS) Excel and Access.  Models military occupational trends within a rank-oriented career progression perspective. [1]



		Managed Readiness Simulator (MARS)

		Developed with Arena, Visual Basic, and MS Access.  MARS is an analytical tool for tracking and forecasting the Army’s ability to generate forces that fulfil government commitments over a time period. [2]



		Production Management Tool (PMT)

		Developed with Arena, and also utilizing Visual Basic and MS Access and Excel.  PMT is an application for analysing and optimising military occupation training pipelines at the micro level.



		Tyche

		Visual Basic simulation model. Tyche evaluates the ability of a maritime fleet to meet future demands by simulating a number of time periods in which realistically random, concurrent, and geographically distributed missions are scheduled, taking into account force generation and force employment issues, amongst other themes.



		Pilot production / absorption / retention simulation (PARSim)

		Simulation model developed in PowerSim, and using MS Excel.  The PARSim model simulates the flow of pilots from recruitment, through pilot training to the Operational Training Units and into the various operational communities, accounting for attrition, Instructor Pilots and staff requirements. [3]



		ASTRA

		The model was originally developed with VBA and MS Access; it was subsequently redone utilizing Matlab and Simulink; further development is being planned.  The aim of ASTRA is to determine the Air Force structure (in terms of fleet size, number of crews, yearly flying rate, etc.) required to meet a given set of operational parameters. [4]





A majority of the currently existing HR-related models were developed by individual research teams; some modelling and simulation efforts have involved cross-team and international collaborations.  In all cases, the research was driven by the needs of specific clients. Typically, such models are designed to address a specific issue at either the tactical, operational or strategic level. The scope and level of granularity examined by each model is driven by the clients’ requirements and the availability of supporting data. As much as possible, the models are designed to be as generic as possible, so that their applicability extends beyond the original realm envisioned by the defence client.  The software environment in which the models are developed varies, the choice influenced by a combination of problem requirement, software availability, timelines and analyst expertise.

While the HR domains touched upon by these models are inter-related, the models themselves are “stove-piped”: they are run in isolation of each other. Ideally these models should be able to be inter-connected. For example, projections of the DND / CF readiness posture over time should take into account the dynamic nature of defence organization populations due to attrition, promotions, and recruitment. Attempts to integrate two or more of these models together (e.g., ACME and MARS), in order to capture the important interactions between HR domains, have proven to be extremely difficult, due to restrictions imposed by the software platforms in which the models were developed.


3.0
Current Challenges

The analysis and advice provided to the DND / CF in recent years with respect to HR management and readiness issues has failed to realize its full potential. The fundamental limitations in the capabilities of existing modelling and simulation tools to adequately address defence HR management and readiness requirements include, but are not necessarily limited to, the following deficiencies: 


· Flexibility: The simulation requirements and scenarios required by defence decision makers change frequently and demand rapid response, yet the complex models of DND / CF processes embedded in existing software tools are often difficult or impossible to change and update;


· Scalability: The scale of defence resource simulations, including HR, is much larger than those required by most commercial enterprises.  As a consequence, most commercial software tools are not usually capable of handling the volume of data that must be processed in a typical simulation of standard DND / CF processes; and


· Integration: DRDC maintains a wide range of highly developed models built on years of input from OR analysts and military subject matter experts (SMEs).  However, each of these models is typically focused on an individual problem domain which cannot be readily integrated with models of other related DND / CF processes to take into account the interactions between different domains.


These limitations have in turn resulted in:

· 
The prevalence of persistent difficulties associated with attempting to integrate or combine the “stove-piped” models into larger, more comprehensive system models;


· 
A failure to capture the system-wide implications and effects of potential solutions to resource management issues due to the necessity to model complex systems in isolation when they are actually interconnected;


· 
The provision of sub-optimal solutions because all feasible options are merely compared, rather than optimized; and


· 
The utilization of simulation techniques which lack the flexibility required to meet the changing needs of Force Generators.


4.0
R4 HR Technology Demonstration Activity

4.1 
Objective


The objective of the R4 HR TD activity is to build and demonstrate an integrated framework for modelling and analysis of defence HR-related issues, providing a currently unavailable technological capability to simultaneously examine integrated aspects of force structure, force generation and force employment. This new software tool will allow analysts to rapidly build and integrate complex discrete-event, multi-agent models and simulations, and permit both analysts and decision makers to visualize the results in a flexible and dynamic framework.  


The exploitation of this technology will enable DRDC to respond to more challenging and pressing HR issues in addition to providing DND / CF decision makers with more comprehensive HR-related analyses.  This will generate more comprehensive insights and alternatives to foster improved management of complex DND / CF personnel issues and their associated resources.


4.2 
Scope

4.2.1
Simulation Framework

This proposed simulation framework will build on existing modelling paradigms through the integration of state-of-the-art concepts and techniques in order to provide the DND / CF with:

· a new simulation engine that integrates several powerful software technologies into an advanced framework optimized for large-scale integrated DND / CF resource management simulations; and


· graphical user interfaces (GUIs) which work in conjunction with the simulation framework to rapidly create models, execute simulations and dynamically explore results.


The architecture of this new modelling and analysis software environment will be extensible to include custom or third party algorithms for advanced analysis techniques.  The new simulation tool developed will also be fully scalable to facilitate modelling of interdependencies between all domains that fall within the purview of individual DND / CF directorates.  

4.2.2
Demonstration Case Studies


Case studies will be developed and used to demonstrate, verify and validate the capabilities of the new simulation tool. For each case study, two or more models for individual yet related HR domains will be built in the new software environment, tested independently and then integrated. This will allow for the modelling and analysis of interactions between related domains which cannot be captured within the frameworks of our current modelling and simulation technologies.


The case studies will focus on the analysis of relevant and realistic scenarios, utilizing realistic supporting data wherever possible.  A central theme throughout will be the management of DND / CF personnel resources, within the context of the Canada First Defence Strategy (CFDS), and consistent with the Government of Canada’s commitment to expand the size of the Regular and Reserve forces.  The parameters of the case studies to be examined, and specific questions of interest to be addressed, will be defined in conjunction with SMEs from DND-based sponsor organizations.


Within the CFDS, six core missions for the CF are highlighted.  As a consequence, one case study which will almost certainly be examined will consider a situation where three of these core missions must occur within a specified time frame – potentially simultaneously.  These core missions include: (1) support to civilian authorities during a crisis in Canada such as a natural disaster (e.g. a major flood or ice storm); (2) leading and / or conducting a major international operation for an extended period of time; and (3) deploying forces in response to crises elsewhere in the world for shorter durations (e.g. disaster relief or humanitarian assistance missions).  It should also be noted that during the same timeframe in which these hypothetical missions are proposed to take place, an effort will also be underway to actively expand the size of the Regular Forces by approximately 5,000 personnel.


The objective of analysing such a scenario would be to examine the impact over time of the competing demands placed on CF resources emanating from conducting operations and attempting to grow the forces at the same time. The availability of senior Non-Commissioned Members (NCM) would be of particular interest in this type of scenario, since the services of these members are required to provide leadership in both theatres of operation and training schools.

4.2.3
Out of Scope Activities


During the R4 HR TD, the following research activities will not be undertaken; this does not however preclude the work being conducted after the demonstration phase has been completed.


· Development and delivery of a final software tool for widespread application and general use;


· Development of functionalities that provide direct access to DND / CF data repositories;


· Demonstration of models of resource management systems beyond the realm of HR management;


· Demonstration of distributed, real-time or human-in-the-loop simulation technologies; and


· Direct application of the social or psychological aspects of multi-agent simulation.


4.3 Operational Concept


It is anticipated that DRDC research analysts will be the main hands-on users of this new integrated modelling and analysis software environment, and serve as both model developers and output analysts.  Military and/or civilian clients within the DND / CF would provide the strategic resource management questions to be addressed by the system, and work closely with DRDC to fully define all problems requiring resolution.  DRDC would subsequently assume overall responsibility for all model development, customization and execution activities carried out within the simulation environment utilizing relevant data and information on applicable policies, procedures and processes provided by respective client groups within the department.  The verification and validation of simulation outputs would be jointly undertaken by representatives of DRDC, the DND / CF, and other SMEs, with key CF client groups playing a lead role in the final design of any customized reports or outputs derived from the modelling results.  These reports and related outputs would then be distributed to strategic decision makers within the department for review and potential implementation.  Figure 1 provides a schematic illustration of how this process might be operationalized within the DND / CF.
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Figure 1: Operational Concept

Moreover, upon maturity, the modelling environment will be capable of allowing both analysts and decision makers within the DND / CF to visualize all modelling and simulation results in a fully flexible and dynamic format.  Its reporting GUI will also incorporate an embedded library of standardized and customizable report templates, which will include, but not necessarily be limited to, a suite of multi-dimensional graphics capable of depicting: (1) demographic trends over time; (2) resource demand patterns over time; and (3) resource utilization patterns over time.  This reporting GUI will be fully interactive allowing users to customize all resulting displays in order to explore patterns from multiple perspectives.  The reporting GUI will also incorporate customization capabilities to facilitate the design of new reports and report templates.

4.4 Architectural Framework


The framework of this new simulation environment will be based upon the integration of a selection of powerful and mature software technologies that are ideally suited to meeting present and future DND / CF resource management requirements.  As portrayed in Figure 2, these technological building blocks include:


· data repositories connected to a Database Management System (DBMS);


· a discrete-event simulation engine with an embedded event coordinator and integrated database processor;


· a flexible and unified graphical environment designed for rapid development and integration of simulations in a modular fashion; and


· an interactive reporting GUI for analysing and displaying simulation results.
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Figure 2: Architectural Framework

A scripting language (e.g., Python) will form the central core of the proposed simulation engine, which will allow for fully dynamic model logic, extremely flexible development possibilities, and efficient management of code objects for easy modification, reuse, and knowledge transfer.


A DBMS (e.g., Oracle, MS Access, PostgreSQL) capable of holding the entire simulation state including all data and model implementations, will be exploited in this technology demonstration.  The contents of this DBMS will be directly processed by the simulation engine during simulations (as opposed to the customary but inefficient practice of transferring the entire input dataset from a database to application memory prior to execution and then transferring the output data back to the database after execution).  This DBMS technology will also ensure data integrity and facilitate the efficient storage and retrieval of a virtually boundless volume of data.


Structured Query Language (SQL) software, which is the industry standard language for processing data in databases, will be used to actively process simulation events during simulation execution.  SQL is the most complete, standard and efficient language for representing the complex data processing steps involved in large-scale resource management simulations.


The simulation architecture built on this technological foundation will consist of an amalgam of two dominant simulation paradigms in the field of complex systems, Discrete Event Simulation (DES) and Multi Agent Simulation (MAS), which are both highly amenable to the simulation of resource management logistics.  DES represents the system to be modelled as a logical process where sequences of arbitrary events occur at discrete points in time.  Each event corresponds to a change in state of some part of the system with the outcome of each event triggering future events.  This technique is highly applicable to the simulation of very detailed, complex processes and multi-iteration Monte Carlo-type analysis of simulation outcomes.  In contrast, MAS techniques represent the system to be modelled as a collection of autonomous agents with their own behaviours which interact with each other.  The net effects of these micro interactions between agents are macro-scale emergent properties of the entire system which can be subsequently measured and analysed.


The envisioned framework will merge these two simulation techniques by associating events with specific agents.  This will permit simulation development personnel to define the model as a logical sequence of events occurring at discrete points in time to be carried out by specific agents.  These agent-driven events will then trigger subsequent events carried out by other agents which are involved in their own event-controlled processes.


The aforementioned suite of technologies will be packaged within a GUI specifically designed to facilitate: 

· Rapid model development, such that the user is presented with an intuitive visual environment with the necessary building blocks to rapidly construct complex models; 

· Visual exploration of results, which will permit users to dynamically view the results of a simulation in order to quickly assimilate what occurred during a run and to present these results in reports; and 

· Knowledge transfer, such that all model logic is accessible, visually representative of the real system, and well documented so that successive users of a given model will be able to quickly acquire the knowledge necessary to further develop and maintain such models.


This visual DES / MAS software tool that will be incorporated within a script-driven simulation engine with unique DBMS and SQL capabilities, will address many of the capability deficiencies pertaining to development flexibility, scalable datasets, and the integration of separately developed but interdependent models associated with the utilization of existing software tools in addition to providing DRDC research analysts with the requisite tool set required to construct highly representative models of DND / CF resource management processes.


It will also provide a presently non-existent technological platform that both encourages and fosters the integration of “stove-piped” models into larger, more comprehensive system models.  Advanced analysis techniques, such as optimization via genetic algorithms or neural networks, can be readily incorporated through the addition of third party or custom developed algorithms.


4.5 Development Approach


A spiral development approach will be used throughout this technology demonstration activity. Figure 3 highlights the four phases and their main foci. At the end of each phase, a trial experiment will be conducted to: (1) demonstrate, assess and evaluate the to-date capabilities of the modelling and analysis environment; and (2) verify and validate the case study models built and integrated within the environment.
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Figure 3:  Spiral Development Approach

4.6 Future Exploitation


This new integrated modelling and analysis software environment will provide a framework for consistent implementation and integration of different models of HR-related processes. This will significantly improve DRDC’s ability to respond to present and future defence resource management requirements by directly enhancing DRDC modelling and simulation capabilities in the following areas:


· Response Time: The tool will provide a streamlined workflow for DRDC research analysts who facilitate the development, reuse, integration and maintenance of models of relevant DND / CF processes and the communication of results to SMEs in less time than previously possible;


· Accuracy: The tool will foster the creation of better models by providing DRDC research analysts with the best technology and features for assigned modelling and simulation tasks which will result in more authentic representations of complex systems and the provision of more accurate projections under fewer limiting assumptions; and


· Visualization: The tool will provide an interface to dynamically explore simulation data to aid in the discovery of the critical conclusions drawn from a given simulation scenario and permit DND / CF SMEs to participate in the process of interpreting projected outcomes and exploring cause-and-effect relationships occurring in the systems being modelled.


The enhanced modelling and simulation capabilities resulting from this technology demonstration will be exploited to provide improved analysis and advice to decision-makers in many defence HR-related areas including:

· Force Structure Analyses:  Examining downstream direct and indirect impacts of proposed changes on Force Generation and Force Employment.

· Force Generation Issues:  Projecting future demand patterns for personnel and associated materiel resources required.

· Force Employment and Sustainment:  Analysing impacts of policy and practice on personnel tempo, and finding balance between Force Generation and Force Employment demands.

Given a specific scenario of interest, the simulation tool will support decision-makers by providing quantitative and qualitative information to assist in answering questions such as:  What can I do to achieve a particular effect?  How will this action promulgate through the system? What are the costs? What are the risks?  What are potential mitigation options for unwanted impacts? and, How well will mitigation methods work? Additionally, the measures of effectiveness and performance used during the technology demonstration to assess the tool may provide valuable metrics for reporting / tracking the efficacy of DND / CF resource management policies.


5.0
Summary


The objective of the R4 HR TD activity is to build and demonstrate an integrated modelling and analysis software environment that provides the ability to simultaneously examine integrated aspects of force structure, force generation and force employment.  This proposed advanced software tool will allow analysts to rapidly build and integrate complex discrete-event, multi-agent models and simulations, and permit both analysts and decision makers to visualize the results in a flexible and dynamic framework.  


The major deliverables that will be developed and demonstrated include:


· A new simulation engine which will integrate several powerful software technologies (scripting, object-relational databases, multi-agent systems, discrete event simulation) into an advanced framework optimized for large-scale, integrated DND / CF resource management simulations;


· A GUI that will allow analysts to conveniently and rapidly develop models, execute simulations, and permit both analysts and SMEs to dynamically explore simulation results; and,


· A series of case studies to verify, validate and demonstrate the capabilities of the proposed software tool which incorporate relevant CF resource management problems, a logical representation of the processes to be modelled, sufficient realistic data to execute simulations, and final simulation end-products presented in a manner that allows analysts and decision makers to visualize the outcomes of the options analyzed.


The exploitation of this technology will enable DRDC to respond to more challenging and pressing HR issues.  By effectively integrating models of individual but related HR domains, DRDC will be better able to analyse interactions between force structure, force generation and force employment, thereby enhancing senior leadership understanding of policy alternative implications.
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Annex A
List of Abbreviations

		ACME

		ARENA Career Modelling Environment



		CF

		Canadian Forces



		CFDS

		Canada First Defence Strategy



		DBMS

		Database Management System



		DES

		Discrete Event Simulation



		DND

		Department of National Defence



		DRDC

		Defence Research and Development Canada



		GUI

		Graphical User Interface



		HR

		Human Resources



		MARS

		Managed Readiness Simulator



		MAS

		Multi Agent Simulation



		MS

		Microsoft



		NCM

		Non-Commissioned Member



		OR

		Operational Research



		OR&A

		Operational Research and Analysis



		PARSim

		Pilot Production / Absorption / Retention Simulation



		PMT

		Production Management Tool



		R4 HR

		Right Person, Right Qualifications, Right Place, Right Time Human Resource



		SME

		Subject Matter Expert



		SQL

		Structured Query Language



		TD

		Technology Demonstration



		VB

		Visual Basic



		VBA

		Visual Basic for Applications
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Summary

Military personnel’s capability to adequately perform in critical and risky tasks does not only depend on military and technical skills, but also on so-called "soft skills" (e.g. Dealing with complexity and uncertainty). Concerning the existence and specification of such skills, the approach discussed here aims to create several 3D computer based test that simulates scenarios to assess a candidate's problem solving skills in complex, risky and uncertain situations. Two recent study for the German MoD combines psychological research results from the field of complex problem solving, cognitive modeling approaches known as the HBR-theory (Human Behavior Representation) of human intention and action regulation and c) modeling and simulation (M&S) approaches, especially 3D modeling.


The aim of this paper is to show that the resulting test system “OPD” (Objective Personnel Diagnostic) can help in choosing the right military personnel for specific tasks (complex, uncertain, and novel situations) when mainly “soft-skills” are required.

Keywords

Assessment, Human Behavior Representation, Soft Skills, Dealing with Complexity, Cognitive Modeling, 3D Environment, Serious Games


Human behaviour is highly complex in its structure. It is influenced by physical, emotional, cognitive and social factors. Fundamentally, one may distinguish between the different modes of behaviour: Reactive behaviour comprises behaviour that follows fixed rules. This means that no explicit thought processes are required. Deliberative behaviour does not follow fixed rules. Instead a goal is set which has to be achieved. By means of reflection, working with models and trying and testing, a sequence of actions that leads to the goal is established. Reflective behaviour is not only thinking and planning but also of observing, supervising and controlling mental processes. These modes of behaviour have developed gradually over the course of evolution. Current tests for personnel assessment only focus on less complex behaviour. Personnel selection is a demanding and critical task, especially for the armed forces. In the worst case an individual error can lead to a political crisis or the death of personnel. Therefore, it is always better to know that you assign the right person to the right job at the right time. To optimize the selection process for the German MoD two studies have recently been conducted called „Assessment of Military Personnel with Human Behavior Representation (HBR) - Tools” and “Objective Personnel Diagnostic with Human Behavior Representation (HBR) – Tools”. The goals of the studies were two-fold: First goal was to examine the scientific background for the assessment of military personnel that focuses on “soft-skills” (problem solving competencies) and to develop a coherent theoretical framework describing and explaining human behavior and errors in complex and uncertain environments. Second goal was to demonstrate that these scientific fundamentals and findings can be applied in terms of a software product for the given intention by creating a 3D computer simulation system that can serve as a test tool for the assessment of military personnel for specific tasks such as Peace Supporting Operations (PSO).

One goal was to create a demonstrator in terms of a software product that demonstrates the possibility to implement the psychological basics and to serve as a test tool for the assessment of problem solving capabilities of military personnel. We constructed several scenarios that provoke typical requirements in action organization and that require specific individual characteristics to successfully solve the given task. We implemented a system to automatically measure personal characteristics shown in the scenario and to evaluate the test system in several standard diagnostic processes of the German armed forces. Each scenario was implemented as a 3D virtual environment, peopled with one or more virtual, psychological agents. The counterparts of the probands are virtual human beings with diverse modes of behaviour. They are to be represented in the model with the structure of a psychological system of action regulation.

The construction of the tasks leads to a scenario-framework that includes typical military situations and non military situations that requires relevant military skills.

We use stories to describe these scenarios. Each part of the story is linked to a psychological category.


.
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Fig. 1: Each part of the story is linked to a psychological category


In this framework specific tasks had been built. They represent single tasks that have to be managed and that ensure a coherent “story-board”. The scenarios are constructed in a way that especially the performance according to the phases of human action organization can be assessed.
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Fig. 2: Watchman and burglar

Recently two scenarios have been implemented, a scenario where the subject has to fulfill tasks of a watchman and a scenario, where the subject has to fulfill tasks of an informal group leader. Both scenario trigger certain military relevant ability (dealing with risk, with uncertainty, with goals, with unclear information, with teaming aspects) and in both scenarios the subject has to interact with simulated, virtual opponents (ex. a burglar) and with peers (ex member of a group).
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Fig. 3: Peer group

In strong association with the construction of the scenario framework the operationalization of requirements for the acting persons had to be developed. These requirements were mapped to measures for the assessment of the performance considering processes of action organization and action regulation.
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Fig. 4: Graph of the Personality Categories

The resulting test system for the assessment of military personnel includes different sub systems. First, we have a 3D simulation of different complex and realistic military-related environment where persons have to show that they are able to perform adequately in terms of military and psychological requirements. Second, we have am automatically working testing system which reports, analyses and displays the behavior shown by a subject in different ways, translating this behavior into a theory-driven psychological notion.


The evaluation of this system was conducted incrementally. We tested the military and psychological validity of both computer programs continually and from a very early stage on with novice military candidates and with subjects from German Special Forces.


The general idea of cognitive modeling and human behavior representation has been included into this  tool in several ways:


· Construction of military-related scenarios (characteristics of the situations and requirements for the subjects)


· Theory-driven (psychological) assessment tool, test system


· Cognitive Agents to interact with the given scenarios.


This work is on the stage for nearly fully applicable test tool for the assessment of military personnel, theres ist still  a need to conduct further empirical data.
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Summary

In this paper the study “Organisational Behaviour Representation” (OBR) will be presented including its current results and basic concepts. The study’s main objective covers the principles needed to build effective reachback organisations. As today’s missions are becoming more and more incalculable based on increased complexity and multiple options of accomplishment. As a result, dislocated command and control structures are necessary to meet present and future challenges of military organisations, but not unless they provide an agile and flexible layout, agile people and agile systems.

In our organizational model we consider the complex interconnections of many social and personnel parameters. Structures as well as processes of existing and prospective HQ concepts are explored by System Dynamics based modelling and simulation. One of the main objectives is to conduct decision support as well as improve and maximize the efficiency of operations by an “optimal” personnel arrangement.


To model and simulate dynamic processes in reachback organisations a software tool is developed within the OBR study. The study investigates the application of the OBR method for personnel planning and further on its implications for training and development in the pre-deployment phase.

1. Military Context and Objectives of the Study

The German Bundeswehr faces foreign deployment on a big scale.  One major objective is to maximize the efficiency of operations and HQ-concepts with an “optimal” personnel arrangement. This includes to the basic principle “As many people in the operational environment as necessary, as many in the home country or “home base” as possible”.


Therefore this study wants to answer two questions:


· How can concepts of dislocated Organisations fulfil these new military requirements? 


· Is there an influence of reachback to the performance of organisations?

In the process of finding appropriate answers the study’s research uses the OBR method to analyse and model the structures and processes of existing and future HQ-Concepts. In previous work we showed, that it is possible to model organisational behaviour with the OBR method.

For the simulation of dislocated organisations we are developing a demonstrator as a so-called “Thinking-Tool” that provides proposals for decision support within the operational planning process. This does not mean that the demonstrator substitutes the decision making-process performed by leaders. Instead the demonstrator makes proposals and gives ideas for improvement and identifying risks.


In the German Military Forces there are already two different but similar concepts of organising the C2 HQ process with a focus on dislocated organisation where the OBR method can be deployed in the future: 


· The “Homebase Concept” (HBC) of the Response Forces Command in Ulm (DEU) and


· The concept of reachback (RBC) organisation of the Air Operations Command in Kalkar (DEU).

Both concepts could be characterized as a form of dislocated co-operation in which a forward element relies on the help of a rear element in the home country by using communication and information systems technology acting as a single HQ. The main difference between the concepts is that the HBC is oriented in segmenting their functionalities of staff to a fixed schema for every type of operation while the RBC split their organisation “tailored to mission”. According to FINABEL´s (2008)[
] definition, as well HBC as RBC see reachback as “the process of obtaining mission essential expertise and information, in a timely manner, amongst and between deployed and non-deployed elements or organisations, in order to improve operational effectiveness”. Therefore reachback means to split up the C2 structure and its process physically into two organisational units that with a more or less intensive task dependent co-operation. 

In general reachback structure offers more flexibility to the organisation, more adaptability to the given framework of in the operational environment, as well as a minimization of the “footprint” in the operational environment. The expression “footprint” is used in this context as a summarized description for the amount of deployed staff, operational infrastructure or political impact in the military operation´s area. 

2. Human Factors in the context of dislocated C2 structures


Human Factors means a holistic view on operations and military organisations with a human centred perspective. With a Human Factors perspective on organisations we will define a C2 organisation as a socio-technical system. The concept of socio-technical system is well known within the scientific psychological research of organisations. It describes the continuous interaction of men, organisation and technology. For organisational development and structuring a socio-technical perspective on organisational performance implies two assumptions: interaction of system parts and joint optimization. The former describes the continuous collaboration of social and technological parameters in an organisation. Changes in the technological structure will provoke changes in the social structure as well. In addition, both categories are connected tightly with the processes. This assumption leads to the second of joint optimization. This expression includes that a sustainable organisational development could be only realized by changes of human routines, of the technological aspects, and last but not least on the working procedures of an organisation.     


By definition, the human factors are all physical, psychological and social characteristics of human being. Therefore, these factors influence men and actions in and with socio-technical systems. Furthermore, Human Factors also considers the influence of socio-technical systems on human behaviour (see also Badke-Schaub, Hofinger & Lauche, 2008, p. 4)[2]. 


Dislocated C2 structures as virtual teamwork 


In the context of modelling and simulation of organisational behaviour, parameters which are usually neglected, are also considered, for instance volition, ability or operational experience, and organisational learning. The modelling of organisational behaviour means the description of organisational processes and the interaction of relevant variables in these processes. The expression organisational processes summarize different forms of social mechanisms in interaction with the available technology, when organisational units have tasks to be performed. 


Improved communication and collaboration tools enable virtual teamwork, that is required and offers advantages like small “footprints”, flexible and agile staffing of reachback and deployed units, additional “ad hoc” expertise or industrial supplement. On the other hand, military organisations are going to face new demands in Human Resource Management during the implementation of this new organisational design. 


Virtual teamwork often fails due to non-effective or even missing collaboration. Basically the OBR model of social and cognitive processes is founded in Human Factors research. In particular the theoretical background is situated in the topic of organisational performance. For instance, organisational performance often decreases if shared situation awareness of reachback elements will be reduced or deficiencies in personnel resources appear. In contrast processes which increase organisational performance can be reinforced and supported by good practice, well-routined staff and optimised team preparation through personnel training or experience in military operations. 


3. Study’s Layout and Objectives of Modelling


The study investigates the use of the OBR tool for personnel planning.  To model and simulate dynamic processes in reachback organisations a software tool is developed within the OBR study. The study is structured into four basic work packages and a final case study. These are as follows:


1. Problem definition


2. System analysis, including evaluation of relevant literature. Some interviews with experts with mission experience were conducted. 


3. Analysis of the concept knowledge and derivation of the core problems of dislocated cooperation


4. Model formalisation and development of a demonstrator


5. Empirical case studies during the exercise “EUROPEAN ENDEAVOUR 09” for validation of the OBR model


In our organisational model we consider the complex relations of many social and personnel parameters. Structures as well as processes of existing and prospective HQ concepts are explored by system dynamics modelling. One of the main objectives covered  by this aggregated simulation, is to conduct decision support , and to improve and maximize the efficiency of operations with an appropriate personnel arrangement.


The following figure illustrates the modelling process for the organisation model. 
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Figure 1: The Modelling Process of the OBR-Model 

After an exploration phase, in which we conducted the real system by expert interviews, we have started to model the social processes of a military organisation. The conceptual model proclaims that total organisational performance depends on the functionality and working performance of its reachback units. Further on we assume that most of a dislocated organisation’s performance depends on the cognitive and social processes of information gathering and sharing during the fulfilment of tasks in the command and control process. Furthermore, this leads to some basic assumptions, which make the use of the system dynamics modelling language feasible for the investigation of reachback organisations. The model assumptions can be summarised as follows: 


· Most relevant performance shaping factors are group characteristics or structural characteristics of the task, e.g., task complexity, homogeneity of the working group, familiarity with and trust in computer mediated or virtual communication or experience with virtual team work in general. 


· Most relevant performance shaping processes are in general psychological processes of information processing. In particular this means the development of a so called “shared mental model” between the dislocated units. The conceptual model distinguishes also between two subprocesses in the information process: coordination process and task completion process for each task.  


The following section describes the conceptual model, the so called OBR metamodel, and selected parts of the excecutabel system dynamics model. 


The OBR model and its conceptual background


The OBR model sets the premises that socio-technical systems could be described by their working processes and their main characteristics, e.g., task complexity and usability of communication tools. So far, the OBR model reflects an operational view on the organisation. 


There are two different levels for the use of OBR: 


1. The OBR metamodel 


2. The Working process model of each so called “Cooperation Space”


The metamodel defines the relationships between the different components of organisations. The following figure shows the structure of metamodels with its key elements: 
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Figure 2: The OBR meta-model 

The elements of the meta-model are: 


· Functional Elements (FE) which represent the organisational structure


· Cooperation Space which represents the working process and its operational products  


· Workload represents the effective load for each cooperation space in a fixed time span 


· Organisational Performance as output measure of total performance of the working system 


For setting up a simulation, the user has to define certain parameters for each FE and for the cooperation space. A simulation run can only be conducted with defined interrelations between FE and cooperation space. From our point of view it seems to be useful to split up a complete C2 structure (or interesting parts of it) into separate working processes in the cooperation space. The behaviour of a cooperation space could be interpreted as the behaviour of a certain group of (more or less) dislocated actors. Every cooperation space owns certain properties, which either stem from the FE of the organisation or from the task of the cooperation space. Actually the simulation of the performance shaping processes is located in the cooperation space. Due to the definition of the cooperation space it is possible, that more than one FE will be allocated to a cooperation space because a specific task demands different skills from different FE. 


A dynamic input parameter, i.e. the workload of each cooperation space, provides the possibility to run different scenarios of organisational development. Finally, performance parameters of every cooperation space, e.g., quality, rework or time to perform, will be assessed into a global performance measure for the whole organisation.


The following table 1 shows selected parameters of the FE, as well as a selection of the cooperation space´s parameters. 


		Name

		 Definition



		pre-deployment training

		This value describes the duration and depth of the personnel training 



		deployment time 

		Mean deployment time of all positions 



		operational expertise

		Average time of professional experience



		technology experience and acceptance 

		Subjective measure of acceptance of the used communication technology 



		dislocation

		Degree of dislocated staff. The dislocation can range between 0 and 100%  





Table 1: Input Parameters of the OBR-Model for the functional elements

		Name

		 Definition



		task complexity

		Describes the characteristics of the task which has to be conducted.  Higher values of complexitiy indicate, that more problemsolving and less routine work has to be done. 



		technology usage

		Type of Information and communication technology, e.g., e-mail vs. video telephone conference 



		target manpower 

actual manpower

		Expected and effective manpower of the functional unit which fulfils the task 



		suitability

		Fit of staff´s qualifications and task affordances  





Table 1: Input Parameters of the OBR-Model for the cooperation spaces

The parameters are taken from expert interviews and document analysis of the scientific literature on virtual teamwork.


A systemic approach on modelling reachback processes and their social dynamics 


In fact, the OBR model´s kernel lays in the simulation of the working process that is situated in the cooperation space. For our study, we use the method of System Dynamics based simulation and the model language of causal loop diagrams. In literature of organisational sciences most of the theoretical models offer a set of descriptive categories of performance shaping factors. However, the question of investigating a suitable C2-structure on dislocated teams raises the need of a process model of this special kind of working system. The OBR model is based on two theoretical concepts that are established approaches for the explanation of working systems as socio-technical systems. These two concepts are:   


· The perspective on information processing between dislocated units. In particular the topic of the development of a shared mental model is highly relevant for a virtual team. This cognitive structure is usually defined as the common situational picture and expectations of the further developments in the area of responsibility of a specific working group (see e.g. Schaub, 2007)[
]. 

· The perspective of co-operative working systems, which distinguishes between two parallel proceedings of the working process and the change management process (see e.g. Wehner, Clases & Bachmann, 2000)[3].


Due to the properties of System Dynamics based modelling and simulation, the OBR model and in particular the modelling of the processes in the cooperation space offer a highly aggregated view on the whole working system: every cooperation space of an organisation uses the same model. Input parameters of the cooperation space can be varied by input from the FE or by direct user input (for examples see Table 1 and Table 2). 


In Modelling of the organisational dynamics the basic concepts are feedback loops. Increasing and decreasing variables in the system form loops of reinforcement or balance. For example, the less you learn the more working performance decreases and in consequence time pressure on the working system increases to cope with the workload. On the other hand, time for learning decreases and so activities in learning are continuously reduced.


Figure 3 shows a part of the entire causal loop diagram of the working process. For non-dislocated organisations we assume that a similar type of process diagram could also be valid. Dislocation specific processes of information sharing and the interactive development of the shared mental model are shown in Figure 4[4].
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Figure 3: Causal loop diagram of the working process (high level view)

The above causal loop diagram describes performance as a function of five parallel processes. Every process or loop is marked either by “R” for a reinforcing loop or “B” for a balancing loop. Reinforcing loops are processes in which the increase or decline leads to an increase or decline of the following measurement. Balancing loops behave like a balance, that means, that the increase or decline of certain parameters lead to the opposite. For example, the following listing shows two examples of modelled dynamic loops in the OBR model: 


· R1 “performance experience loop”: The staff of a cooperation space gains its experience by accomplishing work or dealing with the current workload.  A higher quantitative workload provokes increase in experience. This leads to higher performance again. 


· R2 “workpressure failure loop”: The gap between the expected and the actual performance results into an increased pressure of work pressure. When pressure rises, quality will decline. As a result, the working system will put more effort in coordination and also spent more time in initiating changes for process improvement. As a consequence staff´s capacity will be reduced and performance will decline.     


Similar to the causal loop diagram of the working process, there is another diagram for information processes in the cooperation space.  
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Figure 4: Causal loop diagram of information processing (high level view) 

Simulation of the reachback process 


Currently, our causal loop diagrams are undergoing a refinement. The next step we have been starting is to distinguish level variables (integration or stock) from rates (flows or activity). This identification of level variables is necessary to produce dynamic behaviour in the model (see Forrester, 1994)[5].  The mathematical model behind System Dynamics methodologies consists in general of integral functions which reflect the dynamic behaviour. At this point of our study, we have identified four “stock” variables of the working process: 


· Coordination,


· Work to complete,


· Process quality.


· Experience.


This first version of the “stocks and flow” simulation model can be used to build up any type of reachback organisation and can be executed. Our first run with a small data set from the Air Operations Command of the German Air force shows promising results. 


SD offers time-discrete simulation with the feature to approximate continuous simulations. For the application field of military reachback operations one day per time step appears to us as a reasonable simulation time period. 

Currently we defined five output parameters for our performance measurement: 


· current workload 


· process quality 


· amount of rework


· coordination effort


· time to reduce workload 


Our study´s progress will show the validation of the OBR model. The next steps conduct the utility of the method for operation´s planning and therefore for the Human Resources planning process. Finally we are going to do an empirical case study at the German Air Force to validate the constructed OBR model and simulation´s results.    

3. Implications for Human Resources Development and Training 

To summarize our current study work we formulate a few implications of our modelling and future simulation work for the Human Resources Development and Training.


From a Human Factors perspective there are differences in the pre-deployment training of reachback teams.  In contrast to teams which work together mainly co-located reachback units have to carry the additional burden of virtuality. The process of the development of the shared mental model seems to us very crucial for work group performance. In our study we suggest a first model of the development of the shared mental model in relation to working processes and structural group parameters. 


With the OBR model and simulation system it should be possible to simulate the organisational performance under different conditions like varying workload or unexpected critical incidents. During our study´s work we identified a lack of conceptual guidelines in the field of organisational performance. Military concepts do not offer a performance measurement framework. But human resource planning and development should be connected to organisational structure or tasks. We tried to do the first steps into defining performance measures for reachback organisations. 


From the results of the simulation process some decisions for the personnel planning process could be made. Decision support could be realized through different aspects. The user of the simulation will be able to vary input parameters for identifying critical levels of operation experience, personnel skills or fit between expected staff and necessary competences. Besides this the system should also show critical tasks or cooperation spaces in the organisational system. Human resource experts and training experts should be able to draw their consequences for task-related trainings for reachback in the pre-deployment phase.

[image: image5.emf] 




� FINABEL (2008) Finabel (2008). R23R - Reach Back: Enhancing the Command and Control of multinational operations through the use of reach back capabilities







[2] See Badke-Schaub, P.; Hofinger, G. & Lauche, K. (2008). Human Factors. Heidelberg: Springer. 



� Schaub, H. (2007). The Importance of the Characteristics of the Task to Understand Team Mental Models. Codesign - International Journal of Cocreation in Design and the Arts, 3, 1, 37-42.



[3] Wehner, T., Clases, Ch. & Bachmann, R. (2000). Co-operation at work: a process-oriented perspective on joint activity in inter-organizational relations. Ergonomics (43) 7, 983-997. 



[4] Both models are interconnected but because of visualization they are divided into two figures. 



[5] Forrester, J.W. (1994). System Dynamics, Systems Thinking, and Soft OR. System Dynamics Review



(10), 2-3, 245 – 256.
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The Active Army Military Manpower Program (AAMMP) is an 84 month projection of the U.S. Army’s strength by grade and skill.  This projection provides the Congress, DoD, and Army leadership with timely and accurate active Army military manpower analysis and forecasts.  It is the basis for budgeting and resourcing the $43 billion dollar active component military manpower program.  The AAMMP also drives accessions, promotions, and retention.

The Military Strength Analysis & Forecasting Division (PRS) produces an updated AAMMP monthly. The basic inputs into this process are historical loss behavior, current inventory, as well as the current and projected force structure.  Applying policy, budget, and law, PRS employs a sophisticated suite of inter-connected models to produce by month: grade and skill projections, promotion requirements, accessions requirements, and losses by type.


The resulting strength forecast is divided into two categories: Soldiers in the operating strength and Soldiers in the Individuals Account (IA).  Soldiers in the operating strength are assigned, or are available for assignment, against validated requirements Soldiers in the IA are unavailable for assignment to units.

Soldiers in the IA account are further divided into Trainees, Transients, Holdees, and Students (TTHS) or Cadets.  Trainees consist of Soldiers in Initial Entry Training. Transients are Soldiers in-between duty assignments. Holdees are Soldiers dropped from the assigned strength of a force structure unit and attached to a “holding" activity.  (Note, patients are a subcategory of holdees.)  Students are all active duty military personnel who are attending non-initial entry courses of instruction and not assigned to a unit.  Cadets are military academy students.

In modeling the highly seasonal IA, PRS employs a wide range of time series analysis techniques, using up to 84 months of historical data, as well as discrete event simulation to determine appropriate rates and factors. In determining the rates technique, PRS analyzes behavior by grade. PRS uses discrete event simulation to forecast patients (e.g., wounded warriors). This simulation relies on input distributions that model the pre-deployment, in-theater, post-deployment migration of Soldiers from units to medical treatment focused organizations.

The Officer Forecasting Model (OFM) is a network flow model that uses time series forecasting techniques. It operates at the grade and competitive category level.  The OFM outputs monthly officer strengths, loss rates, gains, as well as transients, holdees, and students and is an input into the Enlisted Grade (EG) model.


The EG model is a large-scale linear program. It is divided into first term and reenlistee networks, with gender for each. It operates at the grade, gender, and month-of-service level of detail.  The objective function minimizes the sum of the absolute deviations between the operating strength and the force structure allowance subject to myriad constraints. The EG model output is a by month projection of the enlisted by grade: strength by category (i.e., operating strength or IA), losses by type, gains, and promotions.


The Enlisted Specialty (ES) model uses simulation and optimization in an iterative process.  The accessions, losses, IA strength, and strengths of grades 4-9 are constrained to the EG output. The simulation distributes transactions by skill, grade, projection month, time-in-service, and time-to-ETS/time-in-grade and creates bounds and for the optimization.  The optimization solves at skill, grade, and projection quarter to minimize deviation from structure target. The ES output refines the EG output to include the skill level of detail.
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Introduction
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		Importance of the SAS panel
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Case study
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Personnel situation
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Current personnel situation

		Unique competences, however, matching between competences and  (operational) needs of Defence should be improved

		Age pyramid should be adjusted

		The actual career offers should be better tailored to the career expectations of our youth 

		Statute(s) to be modernized
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Objectives MCC (GLC)

		To maintain a sound age structure 

		To embed fitness for operations, availability and specificity of the military profession  

		To guarantee the attractiveness of the military profession 

		To optimize the performance of the “individuals” and the “organization” they are part of
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Work force in MCC regime

Mil : 27 725

Civ : 10 000
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Evolution work force
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Evolution age structure
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Transformation - personnel structure
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Key messages (challenges)
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Key messages (challenges)

		No room for error

		HRM concerns HUMANS, not to be confused with « resources »

		HRM has huge cost implications

		HRM decisions have a long term impact

		HRM is about statutes and laws – long, vast and difficult process
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Key messages (challenges)

		HRM is complex (lots of parameters and variables, lots of optimization criteria, interwoven processes, ...

		Think (the project managers): a conceptual approach is fundamental!

		Model and simulate: understand

		Plan: it takes time

		Field: it is about communication, negotiations and politics
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Key messages (challenges)

		You need (modelling and simulation) tools to work

		Link between variables, parameters and outputs

		Model should represent the organisation to the best extent



		Beware: it should be a decision support tool: undisputable, precise enough, easy to use, and generating results quickly
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HRM policy Definition 
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The challenge

		Aiming at a concrete long term goal



		While bypassing all short term obstacles



		And defining an acceptable transition
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HRM policy definition

		Think: construct your view, your model and simulate

		Take into account all constraints

		Construct an open and flexible model - do not be too restrictive



		Think long, medium and short term
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HRM policy definition

		Mix of

		Structural measures (concept, model)

		One time (punctual) measures

		The transition measures are  part of the structural measures



		Mix definition = also partly a choice driven by politics
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The modellisation tool 
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Approach

		Client-supplier approach

		HRM department (« Career » Task Force and Policy Branch)

		Royal Military Academy

		Two models

		Steady state model

		Dynamic model
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Approach

		Innovative

		Implication of the research (academic) modelling and simulation community in a HRM environment

		Methods used: heuristic search algorithms

		Presentation: Senior Captain Van Utterbeeck (March 20, AM)
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Resources

		Deliberately limited dedicated resources

		Personnel

		2 people: project officer and analyst/developer

		Software

		Steady State Model: MATLAB

		Dynamic Model: ARENA

		Close ties with the HR Policy Department (supervision and management) 
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Lessons learned 
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Lessons learned

		The mantra: HR managers, take your time to think conceptually and not just short term

		Construct a model as generic as possible: the environment and the policy can change quickly

		Be pragmatic – models are decision support tools

		Have a very structured and accurate data warehouse
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Thank you 





		Lieutenant-colonel (S) Guy Van Acker for your superb preparation of this keynote
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Reflections - questions 
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ABSTRACT

We present a set of new military manpower planning tools that were developed by the Royal Military Academy (RMA) in Brussels in close cooperation with the Directorate General Human Resources (DGHR) of the Belgian Defence between 2006 and 2008. The aim of this project was the development of a coherent manpower model and an associated manpower planning toolbox that can be used by the military manpower planners of the DGHR for short, medium and long term manpower planning, and this for the entire manpower population of the Belgian Defence, including the civilian personnel.


We developed two separate models: a steady-state model and a dynamic model. The steady-state model is based on stochastic Markov chain theory and is intended for long term steady-state forecasting. It is in essence a theoretic model, as it doesn’t take the actual current manpower situation into account. It shows the steady-state manpower situation that would be attained if a certain policy were to be maintained for a prolonged period of time. This manpower situation represents a steady-state situation: its age and rank structure can be maintained indefinitely, simply by continuing to apply the same policy. This is obviously a very desirable characteristic of a manpower distribution from a managerial point of view. If the manpower planner can identify the age and rank structure that fits the organisational framework required to fulfil the operational missions of the Belgian Defence, then we suggest that the steady-state manpower situation that fits those requirements corresponds with an “ideal” manpower population for the organisation.

The second model is a dynamic model based on stochastic discrete event simulation. The main conceptual difference with the steady-state model is that this model is not theoretical but realistic: it interfaces with the day-to-day manpower management database and uses the actual current manpower distribution as its starting point. This model can be used for short, medium and long term manpower planning in a transient system state. Furthermore, the simulation methodology used gives the user the opportunity to assess the impact of the inherent stochasticity of the real-world environment. The dynamic model includes a search module, which uses a heuristic search algorithm in order to assist the manpower planner in identifying the most efficient manpower policy in a number of different scenarios.

In the remainder of this paper we will further explain the architecture of both the steady-state and the dynamic model.


1. MILITARY MANPOWER PLANNING IN THE LITERATURE

We can distinguish four major approaches to military manpower planning models in the literature: Markov chain models, mathematical optimisation models, system dynamics models and computer simulation models. Wang (2005) provides a review of all four approaches.


Markov Chain Models are the most numerously represented in the literature. Grinold and Marshall (1977) and Bartholomew et al (1991) provide an extensive description of this approach. Markov Chain models have been used for military applications in the CFSM model (Combat Force Sustainment Model) of the Australian Army (Richmond et al (2002)) and the TOPLINE model (Total Officer Personnel Objective Structure for the Line Officer Force) of the US Air Force (Jaquette et al (1977)). Skulj et al (2008) performed a manpower planning case study for the Slovenian Armed Forces using a Markov Chain model and the steady-state model for the Belgian Defence described in this paper and in Van Utterbeeck et al (2007) is based on this approach as well. Examples of civilian applications include De Feyter (2007) and Raghavendra (1991).


Mathematical optimisation models are based on classical operations research techniques such as linear programming, integer programming, goal programming or dynamic programming. They are mostly used to model smaller portions of the total manpower system. Linear programming models have been used by the United Kingdom for a simplified two-rank workforce system for the Royal Air Force (Morgan (1970)) and by the Canadian Armed Forces for a pilot training-employment model (Clough et al (1970)). “The Army Training Mix Model” (Murty et al (1995)) is a mixed integer programming model developed for the US Army Training and doctrine Command. A military application of goal programming is found in the ASCAR model (Accession Supply Costing and Requirements) of the US Office of the Assistant Secretary of Defense (Collins et al (1983)) which is used to evaluate the recruitment for the All Volunteer Armed Forces. McGinnis and Fernandez-Gaucherand (1994) gives an example of a dynamic programming model for the US Army basic combat training program.


System Dynamics models seem less popular in the manpower planning literature. They are mostly appropriate for the qualitative investigation of complex dynamic systems. Non-published military examples mentioned by Wang (2005) include the Army Black Hawk Pilot Model in the United Kingdom and a Naval Workforce Planning application by the Australian Defence Science and Technology Organisation.


Simulation models are used to study the behaviour of complex real-world systems which cannot be solved analytically. Law and Kelton (1991) and Banks (1998) give an overview of this approach. Military applications include a pilot training model for the US Air Force (Mooz (1970)) and McGinnis et al (1994) which describes a model investigating the impact of a policy change on the US Army Officer’s supply. Due to the highly complex nature of the mixed career concept and the inherent stochasticity of several aspects of the system’s behaviour, we selected this approach to develop the dynamic model for manpower planning in the Belgian Defence described in this paper. This dynamic model is described in more detail in Van Utterbeeck et al (2009). 

2. THE STEADY STATE MODEL


2.1. Mathematical model

The approach presented here is based on the work of (Grinold and Marshall 1977) and (Bartholomew et al. 1991). 


We consider an organization with a manpower system consisting of N discrete manpower classes (n=1, 2, …, N), where n=0 refers to the external world (both the source for recruitment and the sink for people who leave the organization). We will observe the manpower system at certain observation points t (t=1, 2, …). We call the time interval between t-1 and t the period t. We define si(t) as the manpower stock in class i at observation point t. The vector s(t)=[s1(t), s2(t), …, sN(t)] gives the manpower stock of the complete organisation at observation point t. We further define the flow fij(t) as the number of persons that belong to manpower class i at the start of period t and belong to manpower class j at the end of period t. 

We assume that this flow can be expressed as a fraction of the stock in class i at observation point t-1, and that this fraction is independent of both time and the manpower stock in class i: 
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for i = 1, 2, …, N and j = 0, 1, …, N. 


We can then write the manpower stock in function of the incoming flows:
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We define f0(t) as the N-vector containing the recruitment flows f0j(t) and Q as the NxN-matrix containing the qji’s. When we write (2) in matrix form this gives:
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The first term of (3) contains the recruitments while the second term contains the internal flows. This expression allows us to calculate the manpower stock at any observation point t if we know Q, the stock at an earlier observation point (typically s(0)) and the recruitment during the intervening periods. 


We now consider that the size of our system remains constant and that all vacancies are filled at each observation point. We define the recruitment vector r as the Nx1-matrix [r1, r2, …, rN]T, where rj is the fraction of the total (external) recruitment that enters the system in class j. We also define the attrition vector a as the 1xN-matrix [a1, a2, …, aN], where aj=q0j, the fraction of the manpower stock in class j that leaves the system during a given period. The number of vacancies created by persons leaving the system in period t now equals
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. As these are all filled, the external recruitment into each class can be written as follows:
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Inserting (4) into (2) gives:
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for j=1, 2, …,N. Finally, we define 
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Expression (6) has the same structure as the transition equations for a stochastic Markov chain. The matrix P is a stochastic matrix: all its elements are obviously non-negative and the column sums are all 1:
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(7) follows directly from 
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. The Perron-Frobenius theorem ensures that the largest eigenvalue associated with a stochastic matrix is always 1.


If our manpower system reaches steady-state, then the manpower stocks become time-independent and (6) becomes:


s=Ps. 




(8)


In other words: the steady-state distribution of the manpower stocks is given by the eigenvector of P associated with the eigenvalue 1. This eigenvector always exists, as P is a stochastic matrix. Multiplication of the eigenvector with the total manpower stock of the system yields the manpower in each class in steady-state. 


2.2 Implementation

Figure 1 below gives a conceptual overview of the architecture of the steady state model. 
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Figure 1: the steady-state model

We implemented the mathematical model described above in Matlab. We use Excel for the input and output, while the Excellink add-in (delivered with Matlab) assures the interface between Matlab and Excel. The utilisation of the model can be subdivided into three phases, which are described below.


The length of the period t is set to 1 year. Each manpower class in the Belgian Defence model is characterized by the age, rank and tenure in rank of its members. For instance all the 30-year old sergeants with 2 years of tenure in their rank share the same class. Some classes are further subdivided into subclasses to overcome the inherently memoryless structure of a Markovian model: this is for instance the case for those classes where certain flows depend on the previous successful completion of an exam. The model is subdivided into 9 sub models representing coherent groups of manpower classes with few interactions. This was both done to diminish the run time and to reflect the internal organisation of the manpower planning office.  


Phase 1: defining the legal framework


The tool contains a separate Excel worksheet for every sub model which defines the legal framework. This sheet contains parameters such as for instance the minimum and maximum recruitment age, the retirement age, the minimum tenure in a given rank to be eligible for promotion, etc.

The worksheet contains a button which will create the parameter input sheet for phase 2. This involves the calculation of the maximum tenure attainable in every rank, as well as the minimum and maximum age within each combination rank-tenure, and the creation of a function which maps the triplet (rank, tenure, age) to (1, 2, …,N), with N being the number of manpower classes required to model the selected legal framework. 


Phase 2: setting the simulation parameters


Before the steady-state distribution can be calculated, the user has to define all the parameters governing the various flows in the system. We distinguish three types of parameters:


· Policy parameters: these reflect options chosen by the human resources manager, most of these parameters govern the recruitment and promotion policy. These parameters represent the main degree of freedom for the users of the model.


· Environmental parameters: these reflect external factors which influence the manpower flows but which are largely outside the sphere of influence of the human resources manager, for example attrition due to resignation or death and failure rates for formations and exams. These parameters are typically based on historical data, and must be estimated when such data is lacking.

· Planning parameters: planning parameters are fixed by the human resources manager and are mostly concerned with the timing of certain events.


The sub model for officers for example contains over 500 parameters, although a large part of these are optional (many parameters can be defined either for the entire system, by rank, or by combination of rank and tenure). 


Upon completion of the parameter sheet, a simple button-click starts the calculation of Q, r and a in Matlab. These values are then used to calculate P and finally the eigenvector of P for eigenvalue 1. This eigenvector is then returned to excel in order to create the various output sheets.


One of the main disadvantages of this modelling approach is that the model requires that parameters governing flows are defined as percentages of the manpower stock in a certain class (as shown by expression (1) above), while human resource managers prefer to think in absolute numbers. The parameter input sheet tries to accommodate this disadvantage by the inclusion of mirror-duplicates of every parameter table, which display the absolute values corresponding to every parameter after the execution of the model. Moreover, the model contains a tool which allows the iterative calculation of certain parameter values in order to attain desired absolute numbers. 


Phase 3: output


The tool creates several output sheets in Excel, which provide summaries of the various stocks and flows, as well as derived information (such as for instance associated personnel costs), in both numerical and graphical formats. A separate post-hoc analysis sheet allows the user to impose limits on the manpower stocks in certain ranks or combination of ranks, an important feature as these limits are imposed by law. Figure 2 below shows a typical example of a graphical output for the officers sub model.
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Figure 2: output example (steady state manpower stock distribution 
by age and rank for officers)

3. THE DYNAMIC MODEL


3.1. Simulation model


The model is a stochastic discrete event computer simulation model and can be subdivided in 16 modules: a timing module, a routing module, a recruitment module, and 13 modules which correspond with 13 distinct possible career phases. These modules are described in detail in Van Utterbeeck et al (2009). The model is able to simulate the complete military career of soldiers of any rank, from recruitment until retirement. The level of detail included in the model goes a step further than the steady state model: whereas the steady state model aggregates individuals mainly based on their rank, most parameters of the dynamic model are defined based on the combined values of the soldier’s rank and job type (e.g. infantry soldier, paratrooper, engineer, fighter pilot).

The basic entity in the model is the individual soldier. We have defined a set of over 20 attributes (e.g. rank, date of birth, date of last promotion) which completely defines the status of each soldier at any given point in time. The timing of the model is based on a monthly cycle (whereas the steady state model is based on a yearly cycle). New entities are created in the recruitment module. Subsequently they are sent to the routing module where their attributes are read and saved to an output file. Then they are held there until the timing module announces the beginning of a new month, when they are released and routed to the module corresponding with the appropriate career phase for the individual. This module performs the update of the entity’s attributes and logs all the important transitions to a log file. After the update the entity is once again sent to the routing module, where the soldier’s attributes are exported to a log file and the wait for the next month can begin. This top-level system logic followed by every entity is illustrated in Figure 3.
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Figure 3: top-level system logic


3.2 Implementation

We implemented the simulation model described above in ARENA (Kelton et al (2004)). Once again, we use Excel for the input and output, while VBA code is used for the interface between ARENA and Excel. Because of the sheer size of the output data produced, it is written into simple text files using a predefined format. The required information can then be imported into the excel output sheets using a set of VBA macro’s. Figure 4 below gives a conceptual overview of the architecture of the dynamic model. The utilisation of the model is summarized in the phases below.
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Figure 4: the dynamic model

Phase 1: setting the simulation parameters


First of all the user has to set the run length of the simulation model. Typical values are 3, 5, 10 or 20 years. Furthermore he has to define the number of replications of the model that he wants to execute. A larger number of replications will increase the precision of the interval estimators associated with the output performance measures of the model. We recommend running at least 10 replications. As the model is a stochastic simulation model, we stress that it would be unwise to base conclusions on the result of a single replication.

The dynamic model requires two excel workbooks as input. The first workbook contains all the values defining the legislation, environment, planning and policy parameters. The description of these variables provided in section 2.2 remains applicable. Contrary to the steady-state model (which is subdivided into 9 sub-models), there is a single workbook containing the parameters for all personnel categories. This workbook can either contain a single worksheet (albeit a huge one, with over 4000 lines containing several thousand parameters), or several numbered worksheets. If a single worksheet is used, then the parameters will remain constant over time. If multiple worksheets are provided, then the parameters remain valid for one year of simulated time, at which point they are replaced by the values in the worksheet with the next higher number. The values in the worksheet with the highest number remain valid for the remainder of the simulation time.


Furthermore the dynamic model requires an excel workbook containing the initial manpower situation. This workbook contains a line for every individual in the initial manpower, while the columns contain the values for all the required attributes of the entity that will be created to represent the individual in the simulation model. In future work, a query tool will be created which accesses the database used for the day-to-day personnel management and creates automatic “snapshots” of the exact current population containing all the required data for the dynamic model. 

If the user wants to run the dynamic model for a subset of the personnel, then it suffices to limit the contents of the workbook with the initial manpower situation to the individuals of the interest group. The workbook containing the parameter data is clearly subdivided in sections corresponding with the main personnel categories, and unnecessary sections may of course be ignored.

 Phase 2: output

The outputs of the simulation model are text-based log files which contain the “history” generated by the simulator, i.e. the evolution of the manpower population over time as well as a log of all the important transitions (e.g. promotion or retirement). The final component is a set of excel workbooks containing macro’s for the creation of statistics, custom reports and (animated) graphics based on the log files. 

Figures 5 to 7 below give some examples of typical graphical representations (titles are in Dutch, as these are screenshots from the actual model). Figure 5 shows a possible evolution of the manpower stocks in the various ranks of the officer’s career between 2008 and 2035. Figure 6 shows a possible evolution of the age distribution of a manpower population: each line in this graph corresponds with the age distribution at a certain moment in time and the time interval between the different lines is 4 years. This type of graph also exists in an animated form which illustrates the evolution of the age distribution through time, as shown in Figure 7. This example shows 4 screenshots from an animated graph of a possible evolution of the manpower age distribution in the soldier’s career over the next 30 years (note that the scale on the y-axis is not constant). The coloured surfaces correspond with different ranks. Other examples of typical graphs include the evolution of the manpower cost through time or the evolution of the occurrence of a specific type of transition.
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Figure 5: Example of a graph showing the manpower stock evolution
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Figure 6: Example of a graph showing the manpower age distribution evolution
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Figure 7: Example of an animated graph of a manpower age distribution

4. THE SEARCH MODULE FOR THE DYNAMIC MODEL

We developed a heuristic search module which can be used in conjunction with the dynamic model to determine a near-optimal policy, where we define a policy as “optimal” if it results in the manpower population with the minimum possible distance to a given target population. The distance metric used to measure the distance between two manpower populations is defined below. The search module utilizes the dynamic model coupled with a LAHC (Late Acceptance Hill Climbing) search technique. We refer to Van Utterbeeck et al (2009) for a detailed discussion of the search algorithm and its performance, including a comparison with a tabu search based variant. More information on late acceptance strategies can be found in Burke and Bykov (2008). Figure 8 illustrates the simulation optimization procedure used. 

To define a target population, we subdivide the manpower population based on two attributes: age and rank. For example, when applying the search module on scenarios for the officer’s career, we typically use 9 age categories (as shown in table 1 below) and 9 rank categories (basically a one-on-one mapping, with some exceptions like the 4 ranks of General Officer which have been grouped together due to their low population). Once the population has been subdivided by age and rank, we need to define a metric to quantify the “difference” or “distance” between 2 manpower populations. We considered several metrics, inspired on the one hand by cluster analysis theory and on the other hand by statistical goodness-of-fit hypothesis testing. We decided to use a weighted version of the chi-square based metric using both age and rank categories (t being the time, n being the number of categories, wi being the weight assigned to category i, Oi being the observed number of individuals in category i and Ei being the expected (or target) number of individuals in category i):
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The additional weight terms allow for increased flexibility on the side of the user, for instance in scenarios where population differences between the actual and the desired population are more important for some ranks than for others. Other applications are those where the budgetary cost is an important constraint, in which case the weight factors can be selected to reflect the relative difference in salary costs. Finally, if the search module returns an “optimal” population which is unacceptable for the manpower planner (for instance because the discrepancy for a certain rank or age category is too large), then the weight for those categories can be increased in order to find another optimum with “better” properties. We also define a second distance metric D2, which is the cumulative version of D1: we calculate the distance yearly and make the sum over the entire duration of the simulation. D2 is intended for scenarios where we want to reach an objective population while minimizing the personnel cost in the intervening years.
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Figure 8: determining a near-optimal policy using simulation optimization

		Age Category

		Corresponding Age



		1

		Age < 23



		2

		22 < Age < 28



		3

		27 < Age < 33



		4

		32 < Age < 38



		5

		37 < Age < 43



		6

		42 < Age < 48



		7

		47 < Age < 53



		8

		52 < Age < 58



		9

		57 < Age





Table 1: Age Categories


Figures 9 and 10 illustrate the results of the search module and the distinction between D1 and D2. We executed two experiments where we started with a population similar to the current population of officers in the Belgian Defence and where the target was a population drastically reduced in both size and average age twenty years later. We used the search module to find a near-optimal policy using D1 in the first case and using D2 in the second case. All weight factors were set to 1. The first experiment returned a policy with D1=268 and D2= 461408. The second experiment returned a policy with D1=611 and D2=318039. Figure 9 below shows the evolution of the total manpower size for both policies. The horizontal line indicates the total manpower size of the target population. Figure 10 shows (Oi-Ei) at t=20 years for the 9 rank categories and the 9 age categories.
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Figure 9: manpower evolution over 20 years for the two near-optimal policies
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Figure 10: difference between observed and target population after 20 years for the two near-optimal policies


The main disadvantage of this search algorithm is the long calculation time involved. For example, solving a typical problem with a run length of 10 years, a population size of around 5000 individuals and 20 policy parameters to be optimized requires between 5 and 10 hours of processor time on an Intel Core2 Quad CPU @ 2.4Ghz with 2 GB of RAM. 

5. CONCLUSIONS

We’ve developed a set of tools for manpower planning in the Belgian Defence. The Markovian steady-state model allows the determination of a theoretically ideal manpower population, and can be used to answer what-if questions about the long term impact of policy or legislation changes. The dynamic model is based on computer simulation and can be used to forecast the result of a certain policy in the short, medium or long term. It can be used to answer what-if style of questions and to assess the relative impact of various scenarios. Furthermore we developed a heuristic search module which can be used to find a near-optimal policy in order to attain a manpower population which is “close” to a predefined target population.
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		Introduction

		The Steady-State Model

		The Dynamic Model

		The Search Module

		Questions
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the Steady-state model: Conceptual Architecture
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Markovian model



		Markovian property: future states depend only on the current state, they are independent of the past states

		“State” = age, rank, tenure

		Some exceptions needed to overcome markovian property

		Transition matrix contains “flows” 

		Based on percentage of population in state, not on available places

		Logic based on yearly transitions

		Eigenvector calculations lead to the steady-state population distribution (for a constant-size system)
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Example screenshot: input variables
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Example screenshot: post-hoc sheet
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Example screenshot: age distribution
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Example screenshot: budget by personnel category
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the Dynamic model: 

conceptual architecture
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Discrete-event simulation model

		Entity = 

individual soldier

		> 20 attributes

		Monthly logic

		16 modules:

		Timing

		Routing

		Recruitment

		Career Phases (13)
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Example career phase logic
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Example screenshot: rank structure evolution
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Example screenshot: age structure evolution
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Search module

		Aim = finding the “optimal” policy

		requires a target population

		e.g. can be result of the steady-state model

		defined by age categories and rank categories 

		requires a distance metric





		the policy which minimizes the distance metric at the time horizon = optimal 

		Heuristic search engine based on late acceptance hill climbing

		Limitations

		Policy = constant or constant gradient

		Number of policy variables



wi = weight for category i

Oi(t) = # observed in category i at time t

Ei = # expected in category i
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Example results obtained 

		 objective = D1



D1 = 268

D2 = 461408

Population = 2754

		 objective = D2



D1 = 611

D2 = 318039

Population = 2661



orbel



Chart1


			53537.7950393182						53623.5514820701


			49113.5550884889						40459.3048847204


			46068.8856883456						35544.2279133401


			41314.3399538449						28541.3390144733


			38712.7443490672						22870.7879257214


			32636.6655302181						17050.9553478792


			31765.2853517139						17137.2723276041


			30931.1433963753						15243.107338066


			27406.572135328						13062.2222849864


			25028.4726116865						13273.3971236068


			22014.7337917527						13295.8588602158


			19341.328665676						13216.8620347029


			14868.8032252995						9961.6372527731


			10552.0944084469						7669.1646961028


			7051.086025958						5818.2017336144


			5134.3235132363						4871.4601266935


			2850.0441398198						2688.4687888791


			2044.9341675991						2048.0002097378


			767.6152620358						1052.1336529405


			268.3612661976						611.3796589524





D1 (objective D1)


D2 (target D1)


D1 (objective D2)


year


D1





dist_log_D1


						D1 (objective D1)			D2 (target D1)			D1 (objective D2)			D2 (target D2)


			32			53537.7950393182			53537.7950393182			53623.5514820701			53623.5514820701


			398			49113.5550884889			102651.350127807			40459.3048847204			94082.8563667905


			763			46068.8856883456			148720.235816153			35544.2279133401			129627.084280131


			1128			41314.3399538449			190034.575769998			28541.3390144733			158168.423294604


			1493			38712.7443490672			228747.320119065			22870.7879257214			181039.211220325


			1859			32636.6655302181			261383.985649283			17050.9553478792			198090.166568204


			2224			31765.2853517139			293149.271000997			17137.2723276041			215227.438895809


			2589			30931.1433963753			324080.414397372			15243.107338066			230470.546233875


			2954			27406.572135328			351486.9865327			13062.2222849864			243532.768518861


			3320			25028.4726116865			376515.459144386			13273.3971236068			256806.165642468


			3685			22014.7337917527			398530.192936139			13295.8588602158			270102.024502683


			4050			19341.328665676			417871.521601815			13216.8620347029			283318.886537386


			4415			14868.8032252995			432740.324827115			9961.6372527731			293280.523790159


			4781			10552.0944084469			443292.419235562			7669.1646961028			300949.688486262


			5146			7051.086025958			450343.50526152			5818.2017336144			306767.890219877


			5511			5134.3235132363			455477.828774756			4871.4601266935			311639.35034657


			5876			2850.0441398198			458327.872914576			2688.4687888791			314327.819135449


			6242			2044.9341675991			460372.807082175			2048.0002097378			316375.819345187


			6607			767.6152620358			461140.422344211			1052.1336529405			317427.952998128


			6972			268.3612661976			461408.783610408			611.3796589524			318039.33265708










Chart1


			5306			5306			2720
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			4579			3643			2720


			4356			3315			2720


			4345			3352			2720


			4307			3393			2720


			4289			3435			2720


			4163			3428			2720


			4056			3463			2720


			3968			3489			2720


			3857			3471			2720


			3737			3452			2720


			3537			3352			2720


			3365			3273			2720
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			3037			2952			2720


			2856			2775			2720


			2754			2661			2720





objective D1


objective D2


target


year


total population size





pop_log_D1


			564			702			673			517			1418			752			418			228			34						517			859			755			678			1246			951			216			79			5


			708			449			731			577			1349			644			431			110			19						418			855			719			654			1083			1065			189			33			2


			581			420			855			631			1274			534			431			116			20						407			815			676			591			905			1139			282			45			2


			477			377			983			686			1212			441			446			112			18						365			896			647			551			774			1086			381			51			1


			478			468			908			659			1150			340			446			110			20						299			1004			662			419			588			1080			476			49			2


			457			379			1023			615			1091			246			417			105			23						288			897			767			411			400			958			535			97			3


			468			297			1041			731			1054			190			438			100			26						302			820			801			452			315			920			601			131			3


			485			283			937			868			1021			133			455			96			29						312			825			763			500			182			753			763			204			5


			466			290			839			1016			989			85			472			98			34						298			815			825			503			183			593			757			306			9


			461			285			922			912			915			78			449			103			38						286			769			913			487			144			387			818			350			9


			451			301			835			975			844			76			426			107			41						289			763			826			587			131			240			797			414			9


			466			280			778			1066			763			72			388			111			44						297			757			769			625			184			127			777			422			10


			491			270			766			1102			672			64			340			107			45						314			758			763			609			222			14			644			525			8


			486			277			763			1108			581			56			314			105			47						302			764			762			625			225			16			499			538			6


			469			300			750			1043			494			53			276			106			46						302			748			726			663			174			24			320			574			6


			479			305			748			971			431			50			230			104			47						309			764			706			591			187			31			205			568			4


			462			307			745			960			360			47			145			75			46						298			768			695			598			177			35			99			476			1


			463			284			765			963			298			42			109			66			47						291			764			711			595			173			40			10			432			21


			476			295			754			896			218			42			76			52			47						307			749			721			580			136			41			13			283			26


			475			293			774			881			182			41			44			33			31						309			761			710			560			154			42			18			186			14
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Leeftijdsstructuur

Graden i.f.v. Tijd

Budget i.f.v. Tijd

VR/FF i.f.v. Tijd

Leeftijdstructuur per Categorie

Categorie i.f.v. Tijd

Pct VR/FF i.f.v. Tijd

Budget per Niv i.f.v. Tijd
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				26		0		0		0

				27		0		0		0

				28		0		0		0

				29		0		0		0

				30		0		0		0

				31		0		0		0

				32		0		0		0

				33		0		0		0

				34		0		0		0

				35		0		0		0

				36		0		0		0

				37		0		0		0

				38		0		0		0

				39		0		0		0

				40		0		0		0

				41		0		0		0

				42		0		0		0

				43		0		0		0

				44		0		0		0

				45		0		0		0

				46		0		0		0

				47		0		0		0

				48		0		0		0

				49		0		0		0

				50		0		0		0

				51		0		0		0

				52		0		0		0

				53		0		0		0

				54		0		0		0

				55		0		0		0

				56		0		0		0

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/27/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		12		0

				17		2		37		0

				18		81		77		31

				19		119		112		100

				20		132		119		166

				21		136		161		195

				22		120		183		205

				23		129		172		223

				24		134		180		233

				25		125		194		276

				26		141		223		315

				27		143		240		337

				28		137		212		321

				29		143		203		311

				30		128		191		246

				31		117		205		250

				32		119		230		232

				33		111		221		236

				34		95		229		301

				35		94		285		320

				36		114		328		376

				37		123		425		328

				38		131		457		388

				39		149		556		355

				40		168		669		438

				41		219		709		481

				42		215		763		595

				43		234		885		671

				44		235		952		718

				45		173		974		812

				46		218		933		838

				47		212		804		863

				48		216		767		805

				49		204		758		847

				50		174		685		774

				51		116		582		720

				52		94		470		583

				53		69		415		445

				54		56		321		354

				55		35		282		293

				56		8		88		77

				57		4		0		0

				58		5		0		0

				59		3		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		2		0

				16		0		12		0

				17		4		40		9

				18		75		83		35

				19		108		113		106

				20		145		128		170

				21		134		163		195

				22		125		184		196

				23		122		172		243

				24		134		189		232

				25		126		196		272

				26		142		214		312

				27		147		245		325

				28		134		208		315

				29		148		197		308

				30		123		192		249

				31		121		195		239

				32		118		228		242

				33		110		214		225

				34		101		215		299

				35		91		275		316

				36		113		317		359

				37		113		413		344

				38		138		435		374

				39		151		517		361

				40		160		634		431

				41		221		686		473

				42		217		720		594

				43		225		870		655

				44		236		910		716

				45		176		933		799

				46		220		912		845

				47		206		808		849

				48		220		747		820

				49		200		735		839

				50		176		673		774

				51		125		585		720

				52		92		458		584

				53		69		417		471

				54		60		309		366

				55		39		274		296

				56		9		111		96

				57		3		0		0

				58		6		0		0

				59		2		0		0

				60		4		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		13		0

				17		4		42		18

				18		68		89		40

				19		106		107		107

				20		140		137		174

				21		140		161		195

				22		129		185		210

				23		118		177		251

				24		141		198		230

				25		132		197		281

				26		128		222		321

				27		157		236		320

				28		139		215		321

				29		146		197		294

				30		121		199		257

				31		122		190		232

				32		115		215		247

				33		119		217		226

				34		99		223		292

				35		83		261		311

				36		116		314		364

				37		116		399		344

				38		137		432		365

				39		149		518		356

				40		153		622		437

				41		222		685		469

				42		210		718		584

				43		228		852		636

				44		235		900		714

				45		181		935		791

				46		213		931		835

				47		212		805		860

				48		217		747		823

				49		197		752		832

				50		174		674		782

				51		139		595		727

				52		93		456		587

				53		71		427		486

				54		62		320		373

				55		39		273		306

				56		12		128		115

				57		3		0		0

				58		6		0		0

				59		2		0		0

				60		4		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		17		0

				17		5		43		20

				18		60		95		43

				19		104		102		104

				20		142		145		188

				21		144		160		201

				22		128		196		215

				23		120		174		256

				24		135		196		238

				25		138		212		297

				26		120		225		309

				27		160		223		325

				28		144		219		313

				29		147		201		309

				30		126		197		247

				31		121		187		240

				32		118		215		237

				33		110		216		230

				34		108		225		293

				35		80		255		292

				36		117		309		361

				37		103		384		354

				38		140		433		357

				39		148		512		367

				40		161		596		429

				41		209		696		462

				42		213		716		564

				43		224		835		632

				44		231		891		719

				45		191		942		773

				46		210		928		834

				47		208		818		857

				48		226		759		824

				49		194		737		839

				50		178		687		789

				51		79		602		728

				52		90		464		600

				53		82		432		488

				54		60		329		381

				55		24		275		311

				56		5		23		24

				57		3		0		0

				58		6		0		0

				59		1		0		0

				60		5		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		23		0

				17		3		46		28

				18		49		93		43

				19		110		101		106

				20		144		152		200

				21		145		163		209

				22		128		205		218

				23		118		180		252

				24		139		195		254

				25		139		213		295

				26		119		225		313

				27		163		227		323

				28		140		222		317

				29		147		195		290

				30		129		201		263

				31		128		186		241

				32		117		217		238

				33		104		210		234

				34		115		227		285

				35		80		253		282

				36		118		303		361

				37		96		376		345

				38		140		430		370

				39		150		502		366

				40		165		585		423

				41		201		687		452

				42		202		710		552

				43		230		822		634

				44		236		904		703

				45		190		928		772

				46		204		916		830

				47		214		838		841

				48		223		770		829

				49		187		731		858

				50		190		690		780

				51		84		617		733

				52		93		467		613

				53		85		428		506

				54		61		345		380

				55		23		273		318

				56		7		47		50

				57		4		0		0

				58		5		0		0

				59		2		0		0

				60		5		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		28		0

				17		3		46		31

				18		45		93		48

				19		106		102		121

				20		140		165		194

				21		152		154		223

				22		133		204		220

				23		120		188		256

				24		134		209		254

				25		141		209		308

				26		121		234		314

				27		158		217		317

				28		147		228		325

				29		149		195		293

				30		125		203		252

				31		132		176		244

				32		119		221		245

				33		98		209		227

				34		122		227		281

				35		75		251		279

				36		117		291		360

				37		98		376		354

				38		141		420		345

				39		148		500		386

				40		161		580		403

				41		199		685		455

				42		204		698		522

				43		220		797		636

				44		246		920		711

				45		182		927		749

				46		208		913		840

				47		216		858		833

				48		218		755		844

				49		189		728		845

				50		188		703		793

				51		97		613		728

				52		91		493		640

				53		81		419		498

				54		65		356		389

				55		28		279		320

				56		8		66		78

				57		4		0		0

				58		5		0		0

				59		2		0		0

				60		5		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		32		0

				17		2		49		34

				18		38		92		55

				19		107		107		123

				20		135		171		192

				21		155		166		226

				22		131		200		231

				23		119		195		257

				24		132		208		254

				25		142		210		304

				26		122		231		332

				27		161		225		316

				28		148		223		320

				29		155		190		296

				30		123		205		259

				31		133		181		244

				32		117		218		247

				33		103		210		235

				34		119		226		270

				35		82		243		276

				36		107		301		352

				37		112		360		355

				38		130		418		344

				39		145		478		387

				40		163		576		396

				41		178		677		441

				42		220		697		521

				43		218		789		629

				44		241		923		700

				45		187		906		744

				46		211		923		837

				47		214		864		823

				48		211		755		851

				49		203		731		852

				50		187		716		794

				51		74		623		732

				52		86		494		655

				53		85		424		501

				54		64		365		399

				55		22		281		314

				56		4		21		36

				57		5		0		0

				58		4		0		0

				59		2		0		0

				60		5		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		37		0

				17		1		51		28

				18		35		84		60

				19		113		113		133

				20		131		170		190

				21		154		173		232

				22		128		199		244

				23		120		211		256

				24		132		203		263

				25		141		214		312

				26		125		228		334

				27		154		227		322

				28		159		226		313

				29		150		192		304

				30		132		201		262

				31		128		178		240

				32		123		222		241

				33		102		214		230

				34		114		235		272

				35		86		229		280

				36		106		293		348

				37		107		338		349

				38		128		428		344

				39		149		478		387

				40		161		559		384

				41		172		683		436

				42		212		683		517

				43		223		784		620

				44		241		892		682

				45		198		921		738

				46		204		932		844

				47		206		843		807

				48		221		777		880

				49		200		735		835

				50		195		719		803

				51		76		633		717

				52		88		496		667

				53		89		439		533

				54		63		368		401

				55		22		277		316

				56		6		52		63

				57		5		0		0

				58		4		0		0

				59		2		0		0

				60		5		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		41		0

				17		0		58		27

				18		32		85		66

				19		107		114		137

				20		129		161		193

				21		155		181		246

				22		129		201		237

				23		119		212		265

				24		142		210		272

				25		136		220		304

				26		132		233		350

				27		156		214		305

				28		160		233		315

				29		151		202		306

				30		128		190		271

				31		133		184		240

				32		122		210		239

				33		106		228		234

				34		110		222		260

				35		92		230		283

				36		101		284		351

				37		108		329		343

				38		128		437		345

				39		144		456		373

				40		155		563		381

				41		164		655		434

				42		226		703		511

				43		214		780		616

				44		229		871		675

				45		219		911		729

				46		188		944		849

				47		211		856		803

				48		218		767		878

				49		205		740		819

				50		192		717		814

				51		87		644		730

				52		88		509		670

				53		92		431		545

				54		62		384		408

				55		28		281		329

				56		5		75		80

				57		6		0		0

				58		4		0		0

				59		2		0		0

				60		4		0		0

				61		2		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		41		0

				17		0		68		19

				18		28		82		77

				19		102		110		128

				20		129		165		200

				21		149		182		244

				22		132		201		250

				23		126		221		265

				24		137		219		279

				25		145		219		314

				26		125		228		352

				27		155		221		304

				28		163		238		319

				29		151		201		310

				30		133		190		281

				31		132		186		230

				32		128		203		244

				33		105		233		237

				34		111		202		248

				35		88		239		285

				36		103		281		348

				37		109		314		337

				38		124		436		342

				39		136		449		375

				40		159		562		377

				41		158		646		439

				42		236		692		493

				43		215		775		612

				44		223		864		675

				45		219		920		714

				46		185		931		843

				47		216		878		811

				48		214		760		877

				49		205		742		811

				50		195		725		816

				51		78		621		746

				52		84		536		665

				53		94		449		566

				54		61		380		413

				55		24		286		325

				56		3		27		29

				57		5		0		0

				58		4		0		0

				59		2		0		0

				60		3		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		7		0

				16		0		49		0

				17		0		66		9

				18		22		79		92

				19		103		116		122

				20		131		173		203

				21		139		181		244

				22		136		204		261

				23		132		226		274

				24		137		222		287

				25		143		221		315

				26		127		243		361

				27		157		222		303

				28		161		232		324

				29		147		202		303

				30		149		193		288

				31		133		182		235

				32		125		211		231

				33		104		225		243

				34		115		198		237

				35		88		236		291

				36		98		275		323

				37		113		321		349

				38		120		428		337

				39		137		446		388

				40		150		561		370

				41		165		618		423

				42		232		699		488

				43		212		763		600

				44		230		856		680

				45		215		920		705

				46		185		937		847

				47		221		881		807

				48		207		759		867

				49		203		747		814

				50		196		724		801

				51		89		637		759

				52		86		538		691

				53		86		457		565

				54		70		384		418

				55		25		290		331

				56		4		45		52

				57		5		0		0

				58		2		0		0

				59		4		0		0

				60		3		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/09		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		64		0

				17		0		64		0

				18		13		80		103

				19		101		116		118

				20		133		175		207

				21		139		178		242

				22		137		219		263

				23		134		219		291

				24		137		221		298

				25		143		228		322

				26		129		254		374

				27		163		212		289

				28		158		235		328

				29		150		207		297

				30		148		191		297

				31		141		186		236

				32		117		206		234

				33		111		217		239

				34		115		210		233

				35		89		225		287

				36		96		274		323

				37		116		320		358

				38		114		416		335

				39		135		435		393

				40		154		561		352

				41		165		612		422

				42		224		689		482

				43		208		735		592

				44		235		869		671

				45		220		930		706

				46		177		928		831

				47		209		884		816

				48		215		776		856

				49		210		743		803

				50		195		726		810

				51		96		650		779

				52		82		537		695

				53		94		458		567

				54		67		398		430

				55		29		293		340

				56		6		62		71

				57		4		0		0

				58		3		0		0

				59		4		0		0

				60		3		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		2		0

				16		0		64		0

				17		0		60		9

				18		13		91		99

				19		93		117		120

				20		128		176		210

				21		143		183		253

				22		137		224		277

				23		132		229		289

				24		134		223		302

				25		140		224		332

				26		141		245		357

				27		156		225		303

				28		157		232		315

				29		156		204		306

				30		159		199		297

				31		138		185		241

				32		114		196		239

				33		118		223		228

				34		111		211		228

				35		94		216		295

				36		93		277		315

				37		113		316		363

				38		122		406		324

				39		130		435		385

				40		147		527		349

				41		165		636		431

				42		218		675		473

				43		212		732		587

				44		231		851		663

				45		230		926		705

				46		170		929		805

				47		212		893		826

				48		206		776		851

				49		213		737		790

				50		202		734		838

				51		84		661		764

				52		78		558		717

				53		94		453		568

				54		69		402		440

				55		23		306		349

				56		5		21		24

				57		3		0		0

				58		4		0		0

				59		1		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		8		0

				16		0		68		0

				17		1		52		17

				18		13		105		105

				19		88		124		123

				20		118		169		204

				21		155		188		252

				22		138		215		288

				23		135		236		285

				24		132		229		326

				25		142		227		329

				26		142		246		360

				27		158		223		311

				28		159		241		309

				29		153		202		307

				30		163		194		302

				31		135		190		246

				32		119		191		230

				33		117		224		237

				34		110		211		219

				35		99		211		292

				36		91		272		312

				37		112		311		348

				38		112		405		340

				39		137		430		371

				40		149		513		355

				41		159		629		425

				42		217		680		467

				43		215		712		586

				44		222		858		648

				45		230		903		704

				46		175		923		791

				47		215		897		837

				48		200		804		838

				49		218		739		806

				50		196		726		830

				51		96		665		763

				52		77		575		716

				53		92		450		573

				54		69		414		463

				55		31		305		361

				56		6		49		46

				57		3		0		0

				58		3		0		0

				59		2		0		0

				60		2		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		67		0

				17		1		60		20

				18		14		105		111

				19		82		127		125

				20		119		162		198

				21		155		195		258

				22		138		212		284

				23		137		242		300

				24		125		237		339

				25		149		224		320

				26		146		249		369

				27		141		233		324

				28		172		233		305

				29		156		210		311

				30		164		191		288

				31		133		197		255

				32		121		188		225

				33		114		212		241

				34		118		214		222

				35		97		218		282

				36		83		258		308

				37		115		308		350

				38		115		391		340

				39		136		426		363

				40		147		513		350

				41		152		617		432

				42		219		679		462

				43		208		709		577

				44		225		840		629

				45		230		889		703

				46		179		924		784

				47		209		918		830

				48		205		797		849

				49		217		739		807

				50		193		742		824

				51		106		667		772

				52		78		585		722

				53		93		448		576

				54		71		426		476

				55		35		316		368

				56		7		66		77

				57		3		0		0

				58		3		0		0

				59		2		0		0

				60		2		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		14		0

				16		0		66		0

				17		4		64		21

				18		11		110		110

				19		75		132		127

				20		117		153		197

				21		156		204		269

				22		143		214		294

				23		134		247		309

				24		126		237		332

				25		146		228		322

				26		156		257		383

				27		134		235		317

				28		174		223		310

				29		161		213		304

				30		170		196		305

				31		133		194		242

				32		119		185		233

				33		117		212		234

				34		109		214		225

				35		107		219		285

				36		80		253		288

				37		116		303		350

				38		102		375		349

				39		139		428		355

				40		146		505		361

				41		160		592		424

				42		208		693		457

				43		209		707		557

				44		222		821		624

				45		228		882		708

				46		188		931		765

				47		206		916		829

				48		201		808		848

				49		225		753		810

				50		190		725		830

				51		91		680		780

				52		69		591		722

				53		90		455		587

				54		82		430		479

				55		27		326		377

				56		4		25		28

				57		3		0		0

				58		3		0		0

				59		2		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		69		0

				17		3		72		24

				18		10		114		112

				19		65		132		123

				20		122		151		198

				21		159		203		283

				22		144		224		294

				23		129		249		311

				24		126		234		337

				25		149		236		334

				26		152		253		376

				27		133		236		322

				28		180		226		308

				29		159		216		309

				30		171		190		287

				31		131		197		256

				32		127		184		235

				33		116		212		235

				34		103		207		229

				35		113		221		279

				36		80		250		274

				37		116		298		350

				38		95		366		340

				39		139		426		368

				40		148		496		361

				41		164		582		417

				42		200		684		447

				43		198		703		547

				44		228		808		625

				45		233		897		693

				46		187		916		763

				47		200		907		825

				48		208		829		833

				49		222		764		814

				50		184		720		846

				51		108		683		770

				52		68		609		727

				53		92		458		600

				54		85		425		498

				55		29		341		375

				56		4		49		60

				57		3		0		0

				58		4		0		0

				59		1		0		0

				60		2		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		16		0

				16		0		62		0

				17		3		83		29

				18		13		104		110

				19		58		139		135

				20		118		152		200

				21		156		213		283

				22		144		220		308

				23		137		252		308

				24		123		246		341

				25		143		245		332

				26		156		243		383

				27		134		249		326

				28		173		215		300

				29		166		224		317

				30		172		187		289

				31		133		199		247

				32		131		175		240

				33		118		217		242

				34		97		207		223

				35		120		220		275

				36		75		248		270

				37		115		287		351

				38		97		369		349

				39		140		416		344

				40		146		493		378

				41		160		577		398

				42		198		680		446

				43		201		691		515

				44		218		784		627

				45		243		911		703

				46		179		914		737

				47		206		906		835

				48		211		849		823

				49		216		751		829

				50		187		717		833

				51		118		696		783

				52		68		607		718

				53		90		483		628

				54		81		415		491

				55		38		351		384

				56		5		75		89

				57		3		0		0

				58		4		0		0

				59		1		0		0

				60		2		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		14		0

				16		0		62		0

				17		2		88		27

				18		12		105		114

				19		50		138		136

				20		121		159		206

				21		148		214		282

				22		153		228		316

				23		133		255		309

				24		126		246		346

				25		143		252		333

				26		162		241		378

				27		133		243		342

				28		173		223		301

				29		166		220		312

				30		178		183		293

				31		133		202		253

				32		132		180		238

				33		116		214		243

				34		102		206		231

				35		117		219		264

				36		82		239		268

				37		106		299		343

				38		110		355		350

				39		129		412		344

				40		144		471		376

				41		161		572		391

				42		177		676		433

				43		217		689		513

				44		216		777		619

				45		239		915		691

				46		186		891		734

				47		209		916		831

				48		209		854		813

				49		208		750		835

				50		199		719		840

				51		87		710		783

				52		69		617		721

				53		86		485		645

				54		84		419		495

				55		33		361		392

				56		5		23		30

				57		2		0		0

				58		5		0		0

				59		1		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		66		0

				17		0		92		24

				18		11		110		110

				19		48		136		146

				20		123		161		214

				21		142		218		276

				22		155		218		320

				23		127		259		327

				24		131		263		339

				25		141		248		340

				26		160		250		381

				27		137		233		346

				28		171		225		310

				29		173		223		306

				30		174		188		300

				31		144		196		256

				32		128		175		236

				33		122		218		237

				34		101		210		225

				35		113		227		264

				36		85		225		273

				37		105		292		342

				38		106		334		343

				39		127		422		344

				40		147		472		379

				41		159		555		381

				42		172		682		428

				43		209		675		507

				44		222		772		611

				45		239		885		675

				46		196		906		727

				47		202		924		836

				48		203		837		796

				49		217		771		863

				50		197		725		826

				51		98		713		787

				52		67		625		707

				53		88		485		657

				54		88		434		527

				55		33		365		394

				56		6		49		59

				57		2		0		0

				58		5		0		0

				59		1		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		8		0

				16		0		64		0

				17		0		99		23

				18		13		113		106

				19		44		138		159

				20		118		160		211

				21		143		221		278

				22		153		223		334

				23		126		257		319

				24		129		259		349

				25		152		259		350

				26		153		264		376

				27		147		232		357

				28		173		213		296

				29		173		229		309

				30		171		197		302

				31		145		185		264

				32		133		182		236

				33		121		206		234

				34		105		224		229

				35		110		216		253

				36		90		225		278

				37		100		282		343

				38		107		325		338

				39		128		434		345

				40		143		450		367

				41		154		560		376

				42		164		652		426

				43		223		696		502

				44		214		769		606

				45		229		866		669

				46		215		894		718

				47		186		936		838

				48		205		850		792

				49		213		760		861

				50		202		732		810

				51		105		713		800

				52		68		637		719

				53		88		498		660

				54		91		425		538

				55		37		381		401

				56		7		76		89

				57		1		0		0

				58		6		0		0

				59		1		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		5		0

				16		0		66		0

				17		0		106		15

				18		15		126		104

				19		39		132		173

				20		114		167		208

				21		143		217		285

				22		147		221		335

				23		126		260		333

				24		140		261		351

				25		143		272		355

				26		160		260		384

				27		142		226		356

				28		173		218		295

				29		177		234		313

				30		171		197		306

				31		151		185		275

				32		133		182		227

				33		127		199		238

				34		104		229		231

				35		111		200		241

				36		86		233		282

				37		103		279		340

				38		108		312		332

				39		124		433		341

				40		135		444		369

				41		157		557		370

				42		158		643		432

				43		232		687		484

				44		214		764		603

				45		223		858		669

				46		216		903		706

				47		183		924		830

				48		210		870		799

				49		208		752		863

				50		202		735		801

				51		93		718		807

				52		72		613		731

				53		84		529		658

				54		93		442		559

				55		32		376		405

				56		6		32		26

				57		1		0		0

				58		5		0		0

				59		2		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		3		0

				16		0		67		0

				17		0		115		11

				18		17		124		114

				19		34		133		180

				20		115		174		205

				21		142		221		286

				22		145		218		343

				23		127		257		340

				24		145		261		362

				25		141		276		357

				26		161		267		386

				27		145		235		353

				28		172		220		294

				29		177		229		317

				30		165		195		301

				31		164		189		283

				32		134		177		233

				33		123		208		225

				34		103		220		237

				35		115		196		231

				36		86		231		289

				37		97		272		317

				38		112		320		343

				39		120		424		335

				40		136		442		384

				41		148		554		362

				42		164		615		417

				43		228		696		479

				44		211		757		594

				45		230		846		675

				46		212		905		697

				47		184		928		837

				48		214		873		794

				49		202		749		853

				50		198		740		805

				51		100		718		793

				52		77		629		741

				53		86		533		683

				54		85		448		559

				55		42		380		412

				56		7		55		54

				57		1		0		0

				58		5		0		0

				59		2		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/10		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		59		0

				17		0		120		0

				18		16		120		118

				19		28		140		194

				20		113		172		202

				21		147		224		280

				22		141		215		345

				23		134		270		360

				24		148		260		368

				25		141		275		371

				26		157		287		394

				27		144		240		357

				28		177		210		283

				29		178		232		321

				30		170		201		296

				31		162		188		292

				32		139		181		233

				33		116		203		229

				34		108		212		232

				35		115		206		228

				36		86		222		283

				37		95		270		317

				38		115		319		352

				39		114		412		332

				40		135		431		389

				41		152		554		346

				42		164		610		416

				43		221		685		471

				44		206		730		586

				45		235		857		668

				46		217		917		697

				47		175		920		821

				48		204		876		802

				49		211		766		844

				50		205		735		794

				51		108		722		802

				52		74		642		763

				53		82		530		688

				54		93		446		560

				55		43		395		425

				56		8		75		81

				57		2		0		0

				58		4		0		0

				59		3		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		3		0

				16		0		57		0

				17		3		126		9

				18		16		118		119

				19		25		149		195

				20		104		162		211

				21		144		224		259

				22		149		222		354

				23		137		271		381

				24		138		275		363

				25		146		273		383

				26		153		274		389

				27		154		239		352

				28		166		222		296

				29		180		230		307

				30		172		200		306

				31		169		194		293

				32		139		180		234

				33		113		194		233

				34		114		218		222

				35		111		207		224

				36		91		213		291

				37		92		273		310

				38		111		315		357

				39		122		402		321

				40		129		432		381

				41		145		519		342

				42		164		632		427

				43		215		671		462

				44		210		727		582

				45		230		840		660

				46		229		914		694

				47		168		922		796

				48		207		885		816

				49		203		765		835

				50		209		731		785

				51		96		729		829

				52		76		653		750

				53		78		550		705

				54		93		442		562

				55		34		396		436

				56		3		34		34

				57		2		0		0

				58		3		0		0

				59		3		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		7		0

				16		0		55		0

				17		5		130		17

				18		17		108		118

				19		24		168		203

				20		105		170		215

				21		128		213		263

				22		159		237		351

				23		141		259		389

				24		138		279		359

				25		144		275		405

				26		154		273		377

				27		156		245		356

				28		164		218		305

				29		180		236		300

				30		170		199		307

				31		175		190		297

				32		136		185		239

				33		118		187		223

				34		113		219		233

				35		110		207		216

				36		97		209		289

				37		90		268		308

				38		110		309		340

				39		112		402		336

				40		136		426		365

				41		147		503		348

				42		158		625		419

				43		215		675		459

				44		213		709		579

				45		222		847		645

				46		227		892		692

				47		174		916		782

				48		210		890		826

				49		196		793		827

				50		213		735		799

				51		103		719		817

				52		76		660		750

				53		77		568		705

				54		90		439		567

				55		37		408		459

				56		9		61		68

				57		2		0		0

				58		3		0		0

				59		2		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		48		0

				17		6		138		21

				18		18		113		112

				19		21		166		207

				20		97		180		216

				21		133		212		256

				22		154		243		357

				23		147		259		399

				24		141		280		368

				25		131		278		420

				26		161		276		366

				27		162		246		361

				28		147		225		318

				29		194		228		297

				30		173		207		311

				31		175		188		284

				32		134		191		246

				33		120		184		218

				34		110		209		238

				35		118		210		219

				36		95		215		280

				37		82		254		303

				38		113		307		344

				39		115		388		335

				40		135		421		357

				41		145		504		344

				42		151		612		426

				43		217		675		454

				44		207		709		568

				45		225		829		626

				46		226		884		692

				47		178		915		772

				48		206		911		822

				49		200		786		836

				50		211		736		798

				51		110		735		811

				52		77		661		760

				53		77		578		709

				54		91		436		570

				55		43		419		473

				56		10		89		106

				57		2		0		0

				58		3		0		0

				59		2		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		51		0

				17		6		141		26

				18		18		112		113

				19		20		171		206

				20		89		185		220

				21		129		204		260

				22		158		242		365

				23		149		258		395

				24		141		289		381

				25		137		281		411

				26		154		273		367

				27		170		258		379

				28		142		229		309

				29		191		218		302

				30		180		210		304

				31		179		192		302

				32		134		189		235

				33		118		180		225

				34		115		209		232

				35		107		209		223

				36		105		217		282

				37		79		248		282

				38		114		301		345

				39		102		375		345

				40		139		422		350

				41		145		496		355

				42		157		587		418

				43		207		689		449

				44		207		706		548

				45		222		812		618

				46		224		874		695

				47		187		921		754

				48		203		909		820

				49		197		798		835

				50		220		748		801

				51		91		719		817

				52		81		671		767

				53		68		584		705

				54		88		444		582

				55		42		423		476

				56		4		34		37

				57		3		0		0

				58		3		0		0

				59		1		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		44		0

				17		6		135		32

				18		20		123		107

				19		20		174		208

				20		77		190		220

				21		136		194		270

				22		161		244		366

				23		153		265		402

				24		135		297		385

				25		140		279		417

				26		157		278		376

				27		167		260		377

				28		140		228		313

				29		192		221		300

				30		181		214		306

				31		176		186		283

				32		133		192		251

				33		127		179		227

				34		113		209		231

				35		100		204		227

				36		112		217		274

				37		79		247		271

				38		115		294		346

				39		95		366		336

				40		139		420		361

				41		147		487		354

				42		162		575		411

				43		198		679		440

				44		196		701		538

				45		228		799		619

				46		228		890		681

				47		184		908		751

				48		198		902		810

				49		203		818		825

				50		217		759		804

				51		100		713		833

				52		82		675		761

				53		67		601		709

				54		91		449		592

				55		45		418		496

				56		7		71		67

				57		2		0		0

				58		3		0		0

				59		2		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		43		0

				17		2		133		32

				18		26		132		109

				19		19		168		200

				20		72		196		230

				21		133		188		272

				22		159		256		370

				23		152		260		412

				24		141		296		382

				25		137		287		423

				26		155		286		380

				27		170		254		381

				28		141		240		316

				29		186		212		293

				30		187		221		314

				31		178		184		285

				32		134		195		242

				33		131		170		233

				34		116		214		238

				35		94		204		221

				36		118		215		271

				37		75		245		268

				38		114		282		345

				39		96		368		345

				40		140		410		337

				41		145		486		372

				42		158		570		393

				43		196		676		444

				44		198		690		509

				45		217		773		620

				46		238		904		691

				47		176		906		727

				48		204		899		820

				49		206		837		815

				50		212		743		818

				51		112		711		821

				52		81		687		773

				53		68		599		702

				54		89		475		621

				55		46		408		487

				56		12		108		105

				57		2		0		0

				58		3		0		0

				59		2		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		44		0

				17		2		125		27

				18		26		134		112

				19		20		164		203

				20		61		206		224

				21		135		195		280

				22		154		257		364

				23		160		267		411

				24		138		295		399

				25		143		288		432

				26		152		291		372

				27		171		252		378

				28		141		236		328

				29		190		218		293

				30		184		216		308

				31		180		180		290

				32		135		198		247

				33		130		175		234

				34		114		212		239

				35		99		204		229

				36		116		214		260

				37		81		236		266

				38		105		294		339

				39		109		353		346

				40		129		407		339

				41		143		466		371

				42		158		567		387

				43		174		672		429

				44		214		688		507

				45		215		767		614

				46		234		906		680

				47		183		879		723

				48		207		910		816

				49		204		842		807

				50		205		741		822

				51		111		714		828

				52		78		702		774

				53		69		609		705

				54		85		477		637

				55		32		411		492

				56		5		33		37

				57		2		0		0

				58		2		0		0

				59		3		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		42		0

				17		4		127		26

				18		23		131		110

				19		24		169		200

				20		59		200		241

				21		135		198		288

				22		148		255		357

				23		160		264		411

				24		135		304		413

				25		143		306		415

				26		156		287		389

				27		171		260		377

				28		146		226		329

				29		181		219		303

				30		192		219		301

				31		176		185		297

				32		145		193		249

				33		126		171		231

				34		120		217		233

				35		98		207		223

				36		112		224		261

				37		84		220		270

				38		104		287		338

				39		105		332		338

				40		127		418		337

				41		146		465		374

				42		155		549		376

				43		167		679		425

				44		206		674		501

				45		221		762		607

				46		235		875		665

				47		192		895		715

				48		200		916		821

				49		198		826		787

				50		214		758		850

				51		117		723		812

				52		81		705		781

				53		67		616		695

				54		87		481		647

				55		36		426		523

				56		6		62		68

				57		2		0		0

				58		2		0		0

				59		3		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		9		0

				16		0		40		0

				17		4		128		19

				18		20		136		110

				19		28		169		207

				20		54		199		242

				21		127		196		288

				22		148		253		341

				23		157		270		434

				24		140		310		399

				25		138		304		423

				26		165		294		403

				27		169		268		374

				28		159		225		333

				29		178		208		291

				30		196		224		305

				31		172		194		298

				32		143		183		258

				33		131		179		229

				34		119		204		231

				35		102		221		225

				36		109		214		250

				37		88		219		275

				38		99		277		340

				39		106		322		334

				40		128		431		335

				41		142		443		362

				42		151		555		371

				43		159		648		423

				44		220		694		495

				45		212		757		602

				46		225		856		661

				47		211		885		705

				48		184		927		830

				49		203		840		777

				50		211		748		849

				51		128		728		797

				52		81		705		792

				53		68		624		708

				54		87		494		651

				55		44		416		534

				56		6		105		105

				57		2		0		0

				58		1		0		0

				59		4		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		8		0

				16		0		34		0

				17		2		124		14

				18		21		146		109

				19		30		169		204

				20		52		197		250

				21		123		201		296

				22		151		256		348

				23		153		271		413

				24		136		314		415

				25		149		305		418

				26		156		309		419

				27		175		263		376

				28		152		219		332

				29		179		215		290

				30		199		228		309

				31		172		194		301

				32		147		182		268

				33		131		180		220

				34		125		197		235

				35		101		226		228

				36		110		198		237

				37		84		227		280

				38		102		273		335

				39		107		310		328

				40		123		428		333

				41		134		439		362

				42		154		551		367

				43		153		641		429

				44		230		683		477

				45		212		754		599

				46		218		846		661

				47		212		894		693

				48		181		915		823

				49		209		862		784

				50		205		739		849

				51		105		732		789

				52		82		711		799

				53		71		598		719

				54		84		526		650

				55		38		435		554

				56		5		26		31

				57		2		0		0

				58		1		0		0

				59		3		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		4		0

				16		0		38		0

				17		0		112		8

				18		22		146		111

				19		30		168		201

				20		49		192		265

				21		124		212		302

				22		153		262		332

				23		147		260		423

				24		139		321		428

				25		150		306		431

				26		157		323		428

				27		178		262		374

				28		155		227		332

				29		177		217		289

				30		196		223		313

				31		169		194		297

				32		160		186		274

				33		131		177		226

				34		123		205		222

				35		99		216		235

				36		114		194		228

				37		84		224		286

				38		95		267		313

				39		111		318		339

				40		117		418		329

				41		135		438		376

				42		147		547		358

				43		159		613		414

				44		225		692		473

				45		210		747		590

				46		225		834		666

				47		209		897		684

				48		180		919		828

				49		214		863		781

				50		200		739		840

				51		111		735		791

				52		80		711		784

				53		76		616		732

				54		86		529		675

				55		37		441		554

				56		9		53		66

				57		2		0		0

				58		1		0		0

				59		3		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/11		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		44		0

				17		0		111		0

				18		19		150		109

				19		32		164		205

				20		41		193		277

				21		125		217		294

				22		154		261		332

				23		149		262		409

				24		144		328		446

				25		150		305		438

				26		158		322		456

				27		177		269		370

				28		157		230		338

				29		180		205		279

				30		193		227		318

				31		174		200		291

				32		158		185		283

				33		134		180		226

				34		116		200		226

				35		105		209		230

				36		114		205		225

				37		84		216		281

				38		93		265		313

				39		114		316		348

				40		111		407		328

				41		134		427		379

				42		151		550		343

				43		159		605		412

				44		218		681		467

				45		205		722		581

				46		229		844		662

				47		213		910		683

				48		172		912		815

				49		204		865		789

				50		210		756		831

				51		125		730		781

				52		80		714		789

				53		73		631		755

				54		82		526		680

				55		48		440		556

				56		9		88		107

				57		1		0		0

				58		2		0		0

				59		3		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		49		0

				17		0		106		9

				18		18		155		105

				19		33		160		210

				20		39		198		276

				21		116		210		302

				22		156		262		322

				23		152		266		411

				24		145		330		459

				25		150		315		437

				26		160		314		454

				27		170		268		374

				28		165		229		332

				29		173		215		291

				30		191		224		303

				31		176		200		300

				32		166		191		285

				33		134		178		230

				34		113		191		230

				35		112		215		220

				36		109		205		220

				37		89		208		289

				38		89		266		305

				39		111		311		353

				40		119		398		317

				41		129		429		372

				42		144		515		339

				43		160		628		423

				44		212		667		459

				45		208		720		577

				46		225		826		653

				47		224		904		679

				48		165		913		791

				49		207		875		802

				50		202		757		824

				51		115		725		770

				52		83		719		811

				53		73		643		743

				54		78		546		698

				55		46		437		557

				56		2		36		45

				57		2		0		0

				58		2		0		0

				59		3		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		49		0

				17		0		100		14

				18		18		165		112

				19		32		148		210

				20		37		211		273

				21		117		219		299

				22		142		253		332

				23		165		275		406

				24		147		316		463

				25		151		320		442

				26		157		315		468

				27		174		277		367

				28		167		231		335

				29		171		213		299

				30		192		231		297

				31		175		199		301

				32		172		187		292

				33		130		182		235

				34		118		184		218

				35		111		216		231

				36		108		206		213

				37		95		205		286

				38		88		260		303

				39		109		305		337

				40		111		398		334

				41		134		423		356

				42		146		501		346

				43		154		621		414

				44		212		669		456

				45		211		700		574

				46		218		834		637

				47		222		884		680

				48		171		909		774

				49		210		874		812

				50		195		783		815

				51		130		727		783

				52		80		709		801

				53		73		651		744

				54		77		563		697

				55		48		435		562

				56		6		74		102

				57		3		0		0

				58		2		0		0

				59		3		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		54		0

				17		1		94		24

				18		18		170		107

				19		34		143		213

				20		31		212		270

				21		112		233		293

				22		143		244		332

				23		161		281		415

				24		157		310		467

				25		153		328		440

				26		148		311		479

				27		182		281		360

				28		172		232		333

				29		155		220		309

				30		199		223		294

				31		181		207		305

				32		171		186		279

				33		129		188		245

				34		119		181		210

				35		109		207		236

				36		116		208		215

				37		93		211		277

				38		80		244		298

				39		112		302		342

				40		114		386		333

				41		133		417		347

				42		144		503		343

				43		148		608		420

				44		214		670		451

				45		205		700		564

				46		222		818		620

				47		223		874		681

				48		172		905		761

				49		206		895		809

				50		200		776		825

				51		131		728		785

				52		84		726		794

				53		74		650		752

				54		77		571		701

				55		52		432		565

				56		10		112		152

				57		3		0		0

				58		2		0		0

				59		3		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		57		0

				17		1		87		30

				18		20		178		107

				19		37		138		210

				20		28		214		280

				21		101		239		287

				22		137		237		328

				23		173		286		431

				24		152		307		466

				25		156		335		452

				26		152		316		458

				27		176		273		364

				28		176		244		352

				29		153		224		301

				30		196		212		299

				31		187		209		299

				32		176		191		296

				33		129		186		234

				34		116		178		218

				35		114		207		228

				36		106		207		220

				37		101		214		278

				38		77		237		279

				39		113		296		340

				40		101		372		343

				41		137		420		340

				42		144		491		353

				43		154		583		412

				44		204		684		446

				45		205		696		543

				46		219		802		615

				47		222		867		684

				48		180		910		744

				49		203		893		807

				50		197		788		824

				51		121		738		791

				52		85		711		800

				53		78		662		757

				54		68		577		699

				55		40		440		576

				56		6		40		41

				57		2		0		0

				58		3		0		0

				59		3		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		16		0

				16		0		59		0

				17		2		85		35

				18		17		178		107

				19		37		155		202

				20		31		210		298

				21		85		236		286

				22		143		228		319

				23		174		287		430

				24		154		314		470

				25		153		340		459

				26		152		315		454

				27		183		274		381

				28		175		246		348

				29		153		222		303

				30		199		216		297

				31		184		212		305

				32		174		185		276

				33		128		190		249

				34		124		177		221

				35		113		208		228

				36		99		202		222

				37		109		215		274

				38		76		236		265

				39		114		290		341

				40		95		364		335

				41		135		418		351

				42		146		483		353

				43		159		571		405

				44		196		673		436

				45		193		691		535

				46		225		790		614

				47		227		881		672

				48		179		896		742

				49		198		888		802

				50		203		806		811

				51		127		747		796

				52		86		705		815

				53		79		668		752

				54		67		593		704

				55		47		445		588

				56		8		72		91

				57		2		0		0

				58		2		0		0

				59		3		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		19		0

				16		0		61		0

				17		2		88		32

				18		13		175		107

				19		43		152		201

				20		33		204		291

				21		79		248		304

				22		142		218		320

				23		175		298		428

				24		154		308		483

				25		161		339		450

				26		149		323		466

				27		178		278		384

				28		177		244		351

				29		156		230		305

				30		192		208		291

				31		185		219		311

				32		177		183		277

				33		132		193		239

				34		125		168		228

				35		116		212		234

				36		94		203		216

				37		114		213		271

				38		71		235		263

				39		113		277		340

				40		96		366		343

				41		136		408		329

				42		143		481		370

				43		156		567		388

				44		192		668		440

				45		196		681		506

				46		215		763		616

				47		237		896		683

				48		171		891		719

				49		204		888		812

				50		206		826		800

				51		130		738		812

				52		91		701		803

				53		78		680		763

				54		68		591		697

				55		49		469		617

				56		10		99		122

				57		2		0		0

				58		2		0		0

				59		3		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		16		0

				16		0		62		0

				17		1		91		31

				18		14		176		99

				19		40		154		205

				20		34		202		292

				21		72		253		296

				22		142		235		334

				23		171		296		427

				24		164		308		488

				25		154		333		459

				26		153		329		478

				27		177		279		377

				28		180		246		350

				29		157		226		314

				30		191		216		291

				31		189		213		304

				32		179		180		283

				33		131		193		242

				34		126		174		229

				35		114		210		235

				36		99		202		225

				37		112		213		259

				38		77		226		261

				39		103		290		334

				40		109		352		344

				41		125		402		331

				42		141		461		367

				43		157		564		382

				44		171		663		427

				45		212		679		504

				46		214		759		610

				47		232		899		673

				48		179		866		713

				49		206		900		807

				50		201		832		793

				51		107		733		816

				52		98		703		810

				53		75		696		762

				54		69		600		701

				55		38		473		631

				56		5		36		42

				57		3		0		0

				58		2		0		0

				59		1		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		17		0

				16		0		61		0

				17		2		95		27

				18		13		171		98

				19		37		165		199

				20		37		200		288

				21		70		247		309

				22		145		236		340

				23		164		298		412

				24		167		303		491

				25		154		342		474

				26		147		336		461

				27		182		276		392

				28		179		250		353

				29		155		217		314

				30		188		217		299

				31		199		217		296

				32		172		184		291

				33		141		188		245

				34		121		170		226

				35		120		216		227

				36		98		204		220

				37		108		223		259

				38		80		211		266

				39		101		285		333

				40		105		329		336

				41		123		413		332

				42		144		461		370

				43		155		547		371

				44		167		669		422

				45		204		666		498

				46		220		755		603

				47		232		866		658

				48		189		885		704

				49		199		901		815

				50		195		820		776

				51		125		748		842

				52		95		710		799

				53		78		700		769

				54		67		604		691

				55		44		478		640

				56		6		79		102

				57		3		0		0

				58		2		0		0

				59		1		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		57		0

				17		1		96		23

				18		16		170		93

				19		35		169		203

				20		37		202		288

				21		68		251		320

				22		137		229		349

				23		164		297		399

				24		163		310		510

				25		158		349		463

				26		146		328		475

				27		191		286		398

				28		175		258		351

				29		166		216		319

				30		185		207		288

				31		201		222		298

				32		170		193		294

				33		141		178		252

				34		125		178		226

				35		118		203		226

				36		102		217		223

				37		104		213		248

				38		85		211		271

				39		96		276		335

				40		105		319		332

				41		124		426		332

				42		141		439		360

				43		150		551		366

				44		159		641		420

				45		218		685		492

				46		211		751		597

				47		222		847		654

				48		209		876		695

				49		184		914		822

				50		200		833		771

				51		132		738		839

				52		96		717		785

				53		78		699		779

				54		68		616		701

				55		47		491		645

				56		11		111		150

				57		3		0		0

				58		2		0		0

				59		0		0		0

				60		4		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		62		0

				17		3		103		13

				18		13		159		99

				19		42		182		196

				20		37		208		283

				21		70		243		325

				22		133		235		358

				23		164		299		410

				24		158		301		496

				25		152		346		478

				26		159		334		486

				27		180		297		403

				28		182		251		352

				29		157		210		319

				30		185		215		285

				31		208		226		303

				32		169		193		296

				33		144		178		262

				34		125		178		217

				35		124		196		231

				36		101		222		226

				37		105		197		235

				38		82		220		277

				39		98		271		330

				40		106		307		326

				41		120		423		330

				42		133		434		359

				43		154		547		363

				44		153		636		425

				45		228		673		472

				46		211		748		595

				47		216		840		654

				48		210		883		683

				49		181		900		812

				50		204		857		778

				51		114		728		839

				52		95		723		777

				53		79		703		785

				54		71		593		712

				55		37		523		645

				56		4		45		49

				57		3		0		0

				58		2		0		0

				59		0		0		0

				60		3		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		55		0

				17		1		115		7

				18		14		155		98

				19		41		180		191

				20		39		215		283

				21		64		237		336

				22		138		245		362

				23		165		302		395

				24		156		295		496

				25		153		349		483

				26		162		341		517

				27		176		301		409

				28		182		249		350

				29		158		217		314

				30		186		217		284

				31		206		221		307

				32		165		193		293

				33		157		182		268

				34		125		175		221

				35		122		203		218

				36		99		213		233

				37		109		193		226

				38		82		220		284

				39		93		264		309

				40		110		314		337

				41		116		415		326

				42		134		432		371

				43		147		543		354

				44		159		608		409

				45		223		684		469

				46		209		740		583

				47		223		827		661

				48		207		884		675

				49		180		906		815

				50		209		858		774

				51		116		729		831

				52		94		726		782

				53		78		704		771

				54		75		610		721

				55		40		526		669

				56		6		78		84

				57		3		0		0

				58		2		0		0

				59		0		0		0

				60		3		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/12		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		59		0

				17		0		117		0

				18		16		149		102

				19		42		187		189

				20		42		215		285

				21		54		238		339

				22		140		246		356

				23		165		298		397

				24		155		297		475

				25		158		363		505

				26		159		340		534

				27		179		298		424

				28		181		257		344

				29		159		222		319

				30		188		204		273

				31		204		225		313

				32		166		199		286

				33		155		181		278

				34		129		179		222

				35		115		198		220

				36		105		207		228

				37		111		203		222

				38		81		213		280

				39		91		261		309

				40		113		311		344

				41		110		402		325

				42		133		422		375

				43		151		544		339

				44		159		602		407

				45		216		673		463

				46		204		714		574

				47		228		837		656

				48		212		897		675

				49		172		898		801

				50		199		860		784

				51		136		746		822

				52		98		722		770

				53		78		707		777

				54		72		624		744

				55		40		523		673

				56		13		114		126

				57		3		0		0

				58		1		0		0

				59		1		0		0

				60		3		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		7		0

				16		0		59		0

				17		1		107		9

				18		15		156		106

				19		41		193		183

				20		43		208		298

				21		52		251		335

				22		135		246		360

				23		165		305		389

				24		159		295		471

				25		160		362		530

				26		159		347		519

				27		177		295		432

				28		179		254		343

				29		168		222		309

				30		180		211		286

				31		200		222		299

				32		169		199		295

				33		162		187		280

				34		129		176		227

				35		112		190		224

				36		112		212		218

				37		107		204		216

				38		86		205		289

				39		88		262		301

				40		110		308		346

				41		118		393		315

				42		128		424		366

				43		144		508		335

				44		160		625		417

				45		210		656		455

				46		207		713		570

				47		225		821		647

				48		223		893		674

				49		165		900		779

				50		201		869		795

				51		110		749		815

				52		107		715		762

				53		82		713		800

				54		72		635		731

				55		33		541		690

				56		4		33		47

				57		2		0		0

				58		2		0		0

				59		0		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		14		0

				16		0		62		0

				17		2		114		14

				18		17		150		107

				19		36		201		186

				20		48		192		293

				21		48		261		344

				22		131		249		352

				23		153		297		395

				24		173		300		469

				25		160		349		534

				26		158		353		507

				27		175		301		453

				28		183		260		343

				29		168		224		308

				30		180		209		295

				31		202		230		293

				32		167		197		295

				33		166		185		287

				34		126		180		233

				35		116		182		215

				36		111		213		226

				37		106		206		209

				38		92		202		286

				39		87		256		299

				40		108		300		329

				41		111		392		331

				42		132		419		351

				43		146		494		343

				44		154		618		409

				45		210		660		452

				46		211		693		568

				47		217		826		632

				48		221		872		675

				49		171		897		762

				50		204		868		807

				51		111		775		808

				52		114		717		775

				53		78		703		790

				54		72		644		733

				55		39		559		688

				56		4		68		108

				57		1		0		0

				58		3		0		0

				59		0		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		16		0

				16		0		63		0

				17		2		117		22

				18		16		146		105

				19		38		208		185

				20		52		184		289

				21		42		265		347

				22		127		256		356

				23		153		292		390

				24		170		300		478

				25		170		348		542

				26		160		356		496

				27		163		305		468

				28		188		264		337

				29		173		222		309

				30		166		215		304

				31		207		222		290

				32		173		204		299

				33		165		184		275

				34		124		185		242

				35		118		179		208

				36		109		204		232

				37		114		208		210

				38		90		209		276

				39		79		241		294

				40		111		298		334

				41		114		378		330

				42		131		413		342

				43		144		497		340

				44		148		602		416

				45		212		663		448

				46		203		692		560

				47		221		809		615

				48		223		862		674

				49		172		893		750

				50		200		888		804

				51		125		769		818

				52		105		719		778

				53		82		718		782

				54		73		645		743

				55		46		567		688

				56		4		105		164

				57		2		0		0

				58		3		0		0

				59		0		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		18		0

				16		0		64		0

				17		3		114		22

				18		15		144		104

				19		38		213		189

				20		54		185		284

				21		41		274		350

				22		112		250		356

				23		150		289		389

				24		180		310		484

				25		164		340		542

				26		163		359		494

				27		166		312		464

				28		184		256		341

				29		183		234		326

				30		162		219		296

				31		202		211		293

				32		181		205		294

				33		169		189		291

				34		125		184		231

				35		115		174		216

				36		114		204		225

				37		104		206		214

				38		99		212		277

				39		76		236		276

				40		111		292		333

				41		101		365		339

				42		136		415		336

				43		143		485		350

				44		154		575		408

				45		201		673		443

				46		203		689		540

				47		217		792		610

				48		222		856		679

				49		180		898		733

				50		196		888		799

				51		109		781		819

				52		110		728		782

				53		83		705		788

				54		77		656		749

				55		31		573		686

				56		9		48		52

				57		2		0		0

				58		2		0		0

				59		1		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		20		0

				16		0		67		0

				17		3		116		25

				18		16		142		100

				19		36		216		184

				20		57		187		281

				21		46		265		361

				22		96		256		354

				23		155		281		387

				24		183		313		479

				25		162		339		539

				26		163		367		508

				27		163		313		462

				28		190		256		358

				29		181		237		322

				30		161		215		298

				31		200		214		290

				32		185		209		300

				33		168		183		273

				34		123		188		246

				35		123		172		218

				36		113		205		225

				37		98		200		219

				38		106		214		271

				39		75		234		263

				40		112		286		334

				41		95		357		331

				42		135		413		349

				43		145		477		349

				44		158		566		401

				45		193		663		433

				46		193		684		531

				47		220		781		611

				48		227		871		666

				49		179		883		733

				50		192		883		793

				51		126		798		807

				52		104		738		787

				53		84		699		805

				54		78		663		743

				55		34		588		689

				56		14		85		113

				57		2		0		0

				58		2		0		0

				59		1		0		0

				60		2		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		21		0

				16		0		67		0

				17		4		114		29

				18		17		146		98

				19		32		215		190

				20		59		184		283

				21		46		265		347

				22		89		269		367

				23		155		274		397

				24		184		321		481

				25		162		338		549

				26		174		369		499

				27		160		317		467

				28		186		259		358

				29		182		233		330

				30		164		224		299

				31		193		207		284

				32		189		214		305

				33		170		181		275

				34		128		191		237

				35		123		163		225

				36		116		209		231

				37		93		201		212

				38		111		213		268

				39		71		233		262

				40		111		272		333

				41		96		359		338

				42		136		402		327

				43		143		477		365

				44		155		561		383

				45		190		657		438

				46		196		673		500

				47		210		755		613

				48		237		887		676

				49		171		879		711

				50		199		884		805

				51		135		817		795

				52		100		727		803

				53		89		695		791

				54		77		675		757

				55		37		587		680

				56		16		136		173

				57		2		0		0

				58		2		0		0

				59		1		0		0

				60		2		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		22		0

				16		0		64		0

				17		5		119		29

				18		15		148		93

				19		33		214		186

				20		58		184		276

				21		45		261		359

				22		81		269		366

				23		152		274		416

				24		181		327		477

				25		171		337		545

				26		169		367		507

				27		164		324		477

				28		186		263		356

				29		185		233		328

				30		168		218		307

				31		192		215		284

				32		191		208		299

				33		172		178		282

				34		127		193		239

				35		124		170		225

				36		114		206		232

				37		98		199		221

				38		110		213		255

				39		77		224		261

				40		101		285		327

				41		109		344		338

				42		125		398		330

				43		141		458		361

				44		156		556		377

				45		171		653		424

				46		210		668		499

				47		209		752		606

				48		231		890		667

				49		179		851		706

				50		201		896		801

				51		110		826		788

				52		104		721		810

				53		95		698		799

				54		74		692		755

				55		28		596		685

				56		6		40		56

				57		1		0		0

				58		3		0		0

				59		1		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		20		0

				16		0		67		0

				17		4		118		23

				18		18		152		98

				19		32		210		193

				20		55		191		260

				21		49		260		363

				22		81		267		383

				23		153		278		420

				24		178		326		475

				25		176		331		552

				26		162		376		516

				27		161		331		464

				28		190		257		368

				29		187		239		333

				30		167		207		303

				31		187		216		296

				32		197		212		290

				33		168		182		289

				34		138		188		243

				35		118		166		221

				36		120		212		226

				37		97		201		215

				38		107		222		257

				39		80		209		265

				40		100		280		327

				41		104		321		330

				42		122		409		331

				43		144		458		363

				44		154		539		366

				45		167		659		419

				46		202		653		492

				47		215		747		600

				48		231		856		652

				49		189		870		696

				50		194		897		808

				51		117		811		770

				52		109		739		837

				53		92		703		788

				54		77		698		759

				55		30		602		675

				56		9		86		126

				57		1		0		0

				58		3		0		0

				59		1		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		66		0

				17		3		113		18

				18		17		158		102

				19		33		208		184

				20		52		193		270

				21		51		249		361

				22		80		283		378

				23		144		276		429

				24		180		339		467

				25		171		335		574

				26		167		376		511

				27		159		320		473

				28		201		264		374

				29		180		246		334

				30		180		207		306

				31		185		206		286

				32		197		215		293

				33		164		191		292

				34		137		178		249

				35		123		174		220

				36		118		200		225

				37		101		214		218

				38		104		212		246

				39		85		209		269

				40		96		267		329

				41		104		315		326

				42		123		416		331

				43		141		436		354

				44		149		543		361

				45		159		632		418

				46		216		672		485

				47		206		743		593

				48		221		837		646

				49		209		860		688

				50		178		908		813

				51		127		823		765

				52		111		731		835

				53		93		709		774

				54		77		696		773

				55		37		614		687

				56		11		133		177

				57		1		0		0

				58		3		0		0

				59		1		0		0

				60		0		0		0

				61		2		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		67		0

				17		3		117		14

				18		20		157		101

				19		28		198		190

				20		56		205		264

				21		53		241		366

				22		78		284		378

				23		143		279		440

				24		177		347		468

				25		168		331		554

				26		164		376		540

				27		174		324		473

				28		190		275		372

				29		190		241		337

				30		168		201		305

				31		190		213		282

				32		199		219		299

				33		164		191		293

				34		139		178		261

				35		122		176		210

				36		124		193		230

				37		101		219		222

				38		103		195		234

				39		81		217		274

				40		98		265		324

				41		105		301		320

				42		119		414		328

				43		133		433		355

				44		153		538		357

				45		153		629		423

				46		226		659		467

				47		207		739		591

				48		214		832		649

				49		210		869		672

				50		173		892		804

				51		112		848		773

				52		108		720		834

				53		93		715		768

				54		78		698		779

				55		26		591		702

				56		9		77		45

				57		1		0		0

				58		3		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		2		0

				16		0		70		0

				17		2		117		8

				18		21		169		102

				19		26		190		191

				20		60		206		264

				21		56		249		365

				22		72		270		391

				23		145		290		435

				24		176		341		455

				25		168		337		540

				26		166		382		564

				27		173		325		487

				28		193		281		377

				29		187		238		337

				30		168		207		302

				31		192		214		280

				32		196		214		302

				33		159		192		290

				34		151		181		267

				35		120		173		216

				36		122		201		217

				37		99		210		229

				38		107		191		225

				39		81		217		280

				40		93		257		303

				41		109		308		330

				42		115		405		325

				43		134		430		368

				44		145		533		348

				45		159		600		408

				46		222		670		464

				47		205		733		580

				48		221		819		657

				49		207		871		664

				50		172		895		806

				51		121		851		771

				52		106		720		826

				53		92		716		772

				54		77		697		765

				55		32		606		713

				56		12		113		104

				57		1		0		0

				58		3		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/13		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		64		0

				17		0		120		0

				18		23		170		102

				19		26		188		192

				20		58		219		268

				21		60		247		368

				22		62		264		392

				23		150		291		438

				24		175		341		454

				25		170		341		532

				26		168		393		585

				27		169		323		492

				28		196		279		386

				29		185		245		331

				30		166		213		308

				31		198		200		268

				32		193		219		307

				33		162		197		284

				34		148		179		277

				35		125		178		217

				36		114		194		219

				37		105		204		226

				38		109		201		219

				39		80		210		277

				40		91		255		304

				41		112		305		335

				42		110		394		324

				43		132		419		373

				44		150		535		333

				45		158		595		403

				46		215		660		458

				47		200		707		568

				48		225		826		653

				49		211		885		663

				50		166		883		793

				51		124		852		777

				52		111		739		818

				53		96		710		761

				54		77		701		769

				55		35		620		738

				56		11		146		150

				57		3		0		0

				58		3		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		59		0

				17		1		121		4

				18		24		161		101

				19		22		198		184

				20		59		231		266

				21		58		237		384

				22		65		274		397

				23		141		283		445

				24		174		350		444

				25		173		344		528

				26		170		384		604

				27		164		336		478

				28		195		274		393

				29		182		243		333

				30		174		215		303

				31		191		206		281

				32		189		219		293

				33		166		194		291

				34		154		185		280

				35		125		176		221

				36		110		186		223

				37		112		209		216

				38		105		202		214

				39		85		202		286

				40		88		257		294

				41		108		301		340

				42		118		385		315

				43		127		421		365

				44		143		501		328

				45		158		616		413

				46		209		645		448

				47		203		706		565

				48		222		810		646

				49		221		883		662

				50		160		879		770

				51		108		861		784

				52		102		742		812

				53		105		704		752

				54		81		704		793

				55		24		630		725

				56		6		52		65

				57		3		0		0

				58		2		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		57		0

				17		0		123		11

				18		19		165		103

				19		29		188		188

				20		56		244		261

				21		60		225		375

				22		60		284		404

				23		142		286		435

				24		158		340		450

				25		185		353		536

				26		174		373		597

				27		159		337		474

				28		195		278		413

				29		188		249		332

				30		174		215		302

				31		187		204		290

				32		195		226		287

				33		163		192		292

				34		159		183		287

				35		123		178		227

				36		113		179		214

				37		109		210		224

				38		104		204		207

				39		91		199		283

				40		87		251		294

				41		106		295		323

				42		111		385		331

				43		131		417		349

				44		145		489		336

				45		152		606		404

				46		209		650		445

				47		207		684		561

				48		214		818		630

				49		219		862		663

				50		167		878		752

				51		115		859		797

				52		98		769		803

				53		110		710		766

				54		78		694		782

				55		29		635		725

				56		7		105		124

				57		3		0		0

				58		1		0		0

				59		3		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		17		0

				16		0		54		0

				17		2		116		18

				18		17		167		109

				19		29		194		185

				20		54		252		270

				21		60		219		368

				22		56		283		407

				23		137		291		431

				24		160		337		451

				25		182		359		545

				26		179		368		587

				27		164		341		476

				28		181		281		427

				29		193		253		327

				30		181		216		303

				31		172		210		299

				32		204		217		284

				33		168		199		295

				34		159		182		275

				35		120		183		237

				36		115		175		205

				37		107		201		232

				38		112		206		207

				39		89		206		273

				40		79		236		291

				41		109		294		327

				42		114		374		329

				43		130		410		340

				44		143		493		333

				45		146		591		411

				46		211		652		439

				47		201		683		552

				48		218		800		613

				49		221		853		665

				50		168		875		738

				51		120		881		795

				52		103		761		811

				53		104		712		772

				54		80		710		772

				55		35		636		736

				56		10		150		179

				57		2		0		0

				58		2		0		0

				59		3		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		21		0

				16		0		54		0

				17		2		116		25

				18		14		166		107

				19		34		193		176

				20		54		253		279

				21		63		213		357

				22		53		296		415

				23		126		284		432

				24		156		335		451

				25		187		366		554

				26		170		351		584

				27		172		354		475

				28		181		289		425

				29		188		246		329

				30		193		228		320

				31		168		214		291

				32		200		208		288

				33		174		199		290

				34		163		186		290

				35		121		182		228

				36		112		171		210

				37		112		202		225

				38		102		203		212

				39		98		209		273

				40		76		233		273

				41		110		287		327

				42		101		363		339

				43		135		411		334

				44		142		482		345

				45		152		569		400

				46		200		664		435

				47		202		679		531

				48		215		785		608

				49		219		847		669

				50		175		882		722

				51		108		878		791

				52		98		773		811

				53		110		722		776

				54		80		697		777

				55		30		648		742

				56		4		51		52

				57		3		0		0

				58		2		0		0

				59		0		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		23		0

				16		0		59		0

				17		2		110		26

				18		14		168		105

				19		32		193		179

				20		47		254		271

				21		70		220		353

				22		55		286		425

				23		110		297		432

				24		164		322		456

				25		191		372		552

				26		175		348		570

				27		168		364		488

				28		176		292		423

				29		196		246		343

				30		190		230		314

				31		163		211		293

				32		200		211		286

				33		179		203		295

				34		162		179		272

				35		118		187		245

				36		120		169		211

				37		111		201		225

				38		97		199		217

				39		104		210		266

				40		75		230		260

				41		111		280		328

				42		95		355		330

				43		134		409		347

				44		145		474		342

				45		155		561		394

				46		192		654		427

				47		193		673		522

				48		218		775		607

				49		225		859		655

				50		175		868		721

				51		110		871		785

				52		106		790		798

				53		104		730		781

				54		81		691		794

				55		37		654		736

				56		6		104		117

				57		3		0		0

				58		2		0		0

				59		0		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		23		0

				16		0		60		0

				17		3		108		26

				18		12		165		106

				19		35		200		183

				20		44		259		271

				21		70		220		348

				22		58		287		416

				23		102		303		440

				24		166		313		461

				25		190		378		555

				26		176		342		576

				27		178		365		488

				28		172		298		424

				29		194		248		345

				30		191		228		318

				31		164		219		295

				32		192		204		279

				33		181		209		299

				34		164		178		274

				35		123		189		236

				36		120		160		219

				37		112		205		230

				38		93		198		211

				39		109		208		263

				40		71		230		259

				41		110		267		328

				42		96		355		337

				43		135		399		325

				44		143		475		359

				45		152		557		377

				46		189		648		431

				47		196		662		491

				48		208		748		608

				49		234		875		667

				50		167		863		698

				51		123		872		797

				52		109		811		786

				53		100		718		795

				54		86		687		786

				55		39		667		748

				56		8		154		168

				57		3		0		0

				58		2		0		0

				59		0		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		20		0

				16		0		57		0

				17		3		107		26

				18		14		166		104

				19		30		195		183

				20		52		260		274

				21		69		224		342

				22		59		292		431

				23		93		302		435

				24		167		309		472

				25		187		390		533

				26		186		344		586

				27		172		357		492

				28		172		306		439

				29		192		251		341

				30		193		227		314

				31		165		214		303

				32		189		212		279

				33		184		204		295

				34		165		174		280

				35		123		190		238

				36		120		166		220

				37		112		202		230

				38		96		197		221

				39		109		207		250

				40		76		221		258

				41		101		280		323

				42		108		340		336

				43		124		394		328

				44		139		456		356

				45		153		553		371

				46		170		644		418

				47		210		660		488

				48		207		746		602

				49		230		877		658

				50		174		837		692

				51		107		887		792

				52		102		817		778

				53		104		712		804

				54		92		690		792

				55		28		683		745

				56		5		48		61

				57		4		0		0

				58		1		0		0

				59		1		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		16		0

				16		0		58		0

				17		4		106		26

				18		10		162		102

				19		32		197		187

				20		50		254		279

				21		65		236		323

				22		60		294		428

				23		93		300		437

				24		168		318		487

				25		184		382		536

				26		189		341		598

				27		164		367		490

				28		172		312		423

				29		198		247		352

				30		197		233		321

				31		163		206		300

				32		182		213		290

				33		189		208		288

				34		160		178		285

				35		133		185		242

				36		114		161		217

				37		118		209		223

				38		94		199		215

				39		106		216		252

				40		79		207		262

				41		100		274		323

				42		103		319		329

				43		122		402		329

				44		142		455		358

				45		152		536		361

				46		165		651		415

				47		201		650		482

				48		213		740		596

				49		228		846		641

				50		186		857		685

				51		107		888		800

				52		99		801		759

				53		109		729		829

				54		89		696		782

				55		35		689		748

				56		4		100		123

				57		6		0		0

				58		1		0		0

				59		1		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		14		0

				16		0		65		0

				17		4		107		19

				18		8		157		98

				19		32		202		192

				20		50		250		257

				21		61		245		348

				22		61		287		425

				23		89		303		441

				24		161		311		482

				25		187		378		537

				26		181		353		626

				27		171		367		477

				28		170		305		429

				29		203		253		359

				30		193		240		323

				31		174		207		301

				32		179		202		279

				33		189		213		291

				34		159		187		288

				35		132		175		249

				36		119		170		216

				37		118		196		222

				38		96		212		218

				39		103		208		241

				40		84		206		267

				41		96		264		325

				42		103		314		325

				43		123		410		329

				44		138		436		350

				45		147		539		356

				46		157		627		413

				47		215		668		476

				48		205		734		589

				49		217		827		640

				50		206		848		676

				51		101		898		805

				52		100		814		753

				53		110		720		825

				54		90		702		769

				55		44		684		761

				56		4		159		186

				57		6		0		0

				58		1		0		0

				59		1		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		70		0

				17		4		112		17

				18		8		163		95

				19		34		206		190

				20		46		237		258

				21		62		255		347

				22		59		286		434

				23		84		296		433

				24		158		307		491

				25		183		383		548

				26		179		350		613

				27		173		366		496

				28		179		311		432

				29		195		260		357

				30		203		235		325

				31		166		201		302

				32		183		209		275

				33		190		216		296

				34		159		188		289

				35		136		174		261

				36		118		174		206

				37		124		187		227

				38		96		217		222

				39		103		193		231

				40		81		215		270

				41		98		262		320

				42		104		299		319

				43		119		409		326

				44		130		430		351

				45		151		534		352

				46		152		624		417

				47		224		655		458

				48		206		730		587

				49		211		823		643

				50		207		856		660

				51		96		882		798

				52		102		840		760

				53		107		710		825

				54		90		705		762

				55		35		687		768

				56		4		54		60

				57		6		0		0

				58		1		0		0

				59		0		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		5		0

				16		0		64		0

				17		2		123		10

				18		10		155		102

				19		34		211		193

				20		48		234		259

				21		63		253		339

				22		57		291		435

				23		80		288		446

				24		159		316		489

				25		184		382		530

				26		178		366		621

				27		176		365		510

				28		177		313		442

				29		202		265		362

				30		197		236		325

				31		168		204		298

				32		183		211		275

				33		187		212		296

				34		154		188		286

				35		148		177		267

				36		117		171		212

				37		122		193		214

				38		94		208		228

				39		107		189		221

				40		81		215		277

				41		93		255		299

				42		108		306		329

				43		115		401		322

				44		131		426		362

				45		143		531		343

				46		158		596		403

				47		220		666		454

				48		204		725		576

				49		218		811		649

				50		203		858		653

				51		104		884		800

				52		102		841		757

				53		105		712		818

				54		89		708		765

				55		41		684		755

				56		6		107		130

				57		5		0		0

				58		1		0		0

				59		0		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/14		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		70		0

				17		0		114		0

				18		11		166		102

				19		33		207		203

				20		49		225		259

				21		62		268		341

				22		63		290		425

				23		68		283		454

				24		162		311		478

				25		185		380		541

				26		176		379		615

				27		178		372		525

				28		175		309		447

				29		205		265		371

				30		197		242		320

				31		168		208		303

				32		188		199		264

				33		185		216		302

				34		157		193		280

				35		144		175		275

				36		124		176		213

				37		113		188		217

				38		100		201		224

				39		109		200		217

				40		80		207		273

				41		91		253		301

				42		111		303		334

				43		110		392		321

				44		130		414		368

				45		145		533		326

				46		157		589		397

				47		213		656		452

				48		199		699		561

				49		221		818		645

				50		208		874		651

				51		106		874		785

				52		98		843		766

				53		109		729		809

				54		94		703		753

				55		43		687		759

				56		8		153		200

				57		4		0		0

				58		2		0		0

				59		0		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		5		0

				16		0		73		0

				17		2		113		6

				18		12		166		105

				19		32		195		205

				20		46		235		258

				21		65		271		340

				22		62		283		430

				23		68		299		452

				24		155		311		489

				25		184		377		531

				26		180		376		596

				27		174		366		559

				28		176		320		433

				29		204		264		377

				30		193		239		323

				31		178		210		296

				32		181		205		278

				33		183		216		289

				34		160		191		287

				35		152		181		276

				36		121		174		218

				37		109		180		219

				38		107		206		214

				39		105		200		212

				40		85		200		283

				41		88		254		291

				42		108		299		340

				43		118		382		311

				44		125		415		360

				45		139		498		321

				46		157		608		406

				47		207		641		443

				48		202		698		558

				49		218		801		638

				50		219		872		650

				51		93		872		761

				52		98		854		775

				53		100		730		803

				54		103		696		741

				55		35		692		786

				56		0		62		49

				57		4		0		0

				58		2		0		0

				59		0		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		9		0

				16		0		81		0

				17		3		109		12

				18		14		163		96

				19		24		197		215

				20		51		229		269

				21		63		281		332

				22		65		274		417

				23		65		310		459

				24		153		312		485

				25		169		372		535

				26		196		387		595

				27		179		356		554

				28		175		321		437

				29		197		270		393

				30		199		245		323

				31		175		212		296

				32		179		203		287

				33		187		223		282

				34		158		190		288

				35		157		180		283

				36		119		177		224

				37		112		172		210

				38		106		208		221

				39		104		201		205

				40		91		197		279

				41		87		247		290

				42		106		293		323

				43		110		381		329

				44		129		410		343

				45		141		487		328

				46		151		600		398

				47		206		645		440

				48		205		677		557

				49		210		810		622

				50		217		849		651

				51		105		868		745

				52		100		850		789

				53		96		756		792

				54		110		700		756

				55		35		685		772

				56		3		119		110

				57		4		0		0

				58		2		0		0

				59		0		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		81		0

				17		2		117		15

				18		15		158		92

				19		25		193		217

				20		51		235		264

				21		62		282		348

				22		67		269		404

				23		59		314		464

				24		145		314		495

				25		174		365		517

				26		191		385		598

				27		188		354		557

				28		176		326		439

				29		188		273		406

				30		202		247		319

				31		179		214		295

				32		168		208		297

				33		194		215		279

				34		161		197		290

				35		158		180		271

				36		117		182		235

				37		113		170		201

				38		105		199		229

				39		111		202		204

				40		89		204		271

				41		79		232		286

				42		109		292		326

				43		113		369		326

				44		127		404		334

				45		139		489		326

				46		145		584		405

				47		208		645		436

				48		199		676		548

				49		214		793		608

				50		219		843		650

				51		111		864		732

				52		99		872		787

				53		101		747		802

				54		104		704		760

				55		42		699		762

				56		7		165		176

				57		4		0		0

				58		1		0		0

				59		1		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		16		0

				16		0		79		0

				17		2		118		15

				18		17		160		98

				19		24		194		213

				20		50		228		248

				21		60		283		364

				22		68		266		400

				23		61		327		475

				24		138		320		503

				25		169		357		509

				26		196		392		600

				27		183		343		562

				28		188		336		439

				29		187		282		402

				30		194		240		320

				31		188		225		312

				32		162		212		290

				33		189		206		282

				34		168		198		285

				35		162		184		286

				36		118		181		226

				37		109		167		207

				38		110		200		222

				39		101		200		210

				40		98		206		271

				41		75		229		268

				42		110		285		326

				43		100		357		336

				44		132		405		329

				45		138		478		337

				46		151		563		393

				47		198		657		431

				48		200		672		528

				49		211		779		600

				50		218		836		658

				51		101		868		712

				52		99		870		783

				53		97		761		804

				54		109		711		765

				55		32		688		769

				56		5		63		56

				57		3		0		0

				58		2		0		0

				59		0		0		0

				60		0		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		18		0

				16		0		77		0

				17		4		115		17

				18		17		162		100

				19		25		197		196

				20		49		232		259

				21		56		281		356

				22		70		277		414

				23		68		311		473

				24		120		332		509

				25		176		342		510

				26		201		395		598

				27		186		348		551

				28		182		348		454

				29		188		286		402

				30		200		239		334

				31		187		227		310

				32		157		209		291

				33		186		209		280

				34		172		203		290

				35		161		177		268

				36		115		185		243

				37		116		167		207

				38		109		198		222

				39		96		196		214

				40		104		207		265

				41		74		226		256

				42		111		279		327

				43		94		350		326

				44		132		401		345

				45		140		470		332

				46		155		555		385

				47		190		647		424

				48		191		668		518

				49		214		767		601

				50		224		849		646

				51		110		853		710

				52		91		861		773

				53		106		777		790

				54		103		719		771

				55		38		684		786

				56		9		121		116

				57		3		0		0

				58		2		0		0

				59		0		0		0

				60		0		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		17		0

				16		0		76		0

				17		3		120		19

				18		21		157		97

				19		25		196		201

				20		50		239		261

				21		48		285		351

				22		77		272		423

				23		67		317		466

				24		115		340		514

				25		172		336		520

				26		204		399		593

				27		183		345		567

				28		189		350		455

				29		185		291		406

				30		200		243		336

				31		190		224		315

				32		156		216		293

				33		179		202		274

				34		176		209		295

				35		162		176		269

				36		120		187		234

				37		116		158		214

				38		112		203		226

				39		92		197		207

				40		108		207		261

				41		70		226		255

				42		110		266		327

				43		95		351		333

				44		133		391		323

				45		139		469		350

				46		151		549		368

				47		187		642		427

				48		194		658		489

				49		205		741		602

				50		233		866		659

				51		111		848		691

				52		95		860		783

				53		109		797		778

				54		99		709		785

				55		46		679		779

				56		10		183		179

				57		3		0		0

				58		2		0		0

				59		0		0		0

				60		0		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		78		0

				17		4		119		20

				18		23		157		105

				19		26		197		200

				20		42		236		262

				21		57		286		351

				22		75		272		413

				23		70		323		485

				24		104		341		504

				25		171		328		527

				26		201		407		584

				27		194		345		589

				28		184		346		452

				29		186		299		415

				30		197		246		334

				31		191		224		312

				32		159		211		300

				33		176		210		274

				34		178		204		290

				35		164		172		275

				36		120		189		236

				37		117		163		216

				38		112		200		226

				39		95		196		217

				40		107		206		247

				41		75		217		255

				42		100		278		321

				43		107		336		333

				44		123		386		327

				45		137		449		348

				46		151		546		362

				47		168		636		414

				48		207		655		486

				49		204		737		598

				50		226		868		650

				51		94		822		685

				52		100		874		781

				53		101		803		772

				54		103		702		791

				55		39		682		784

				56		1		65		59

				57		2		0		0

				58		3		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		74		0

				17		2		120		20

				18		24		158		105

				19		20		192		197

				20		46		241		263

				21		57		284		356

				22		74		274		397

				23		72		328		483

				24		101		332		510

				25		176		343		537

				26		196		406		586

				27		195		341		598

				28		176		355		455

				29		190		304		398

				30		200		243		346

				31		187		230		319

				32		160		200		297

				33		171		211		286

				34		182		206		283

				35		160		176		281

				36		131		184		240

				37		111		158		216

				38		118		207		217

				39		94		199		211

				40		104		214		247

				41		78		203		260

				42		99		272		320

				43		102		314		325

				44		121		396		328

				45		141		448		350

				46		149		531		352

				47		163		641		411

				48		199		647		480

				49		212		729		594

				50		224		836		633

				51		109		844		678

				52		98		876		788

				53		98		791		752

				54		108		719		815

				55		42		688		775

				56		3		121		125

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		14		0

				16		0		65		0

				17		2		118		19

				18		24		162		105

				19		20		191		193

				20		43		239		280

				21		59		286		331

				22		73		279		411

				23		77		325		473

				24		94		337		513

				25		169		342		551

				26		200		411		586

				27		191		351		615

				28		182		351		442

				29		182		296		405

				30		209		250		352

				31		188		238		322

				32		166		201		299

				33		170		201		276

				34		182		210		286

				35		157		185		285

				36		130		174		247

				37		116		166		214

				38		118		194		217

				39		96		212		212

				40		101		206		237

				41		83		202		265

				42		95		263		321

				43		102		308		321

				44		122		403		328

				45		138		429		343

				46		144		533		347

				47		156		616		408

				48		212		664		474

				49		204		724		586

				50		213		819		630

				51		133		837		669

				52		88		885		795

				53		99		801		746

				54		110		710		812

				55		48		695		762

				56		7		178		199

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		9		0

				16		0		67		0

				17		1		123		17

				18		21		161		107

				19		21		197		184

				20		51		239		287

				21		55		267		326

				22		75		294		412

				23		76		325		479

				24		92		334		501

				25		165		341		571

				26		200		416		595

				27		189		349		598

				28		177		352		462

				29		193		300		408

				30		201		257		350

				31		202		234		324

				32		155		194		300

				33		174		208		273

				34		181		214		291

				35		156		186		284

				36		134		173		256

				37		115		171		204

				38		123		184		221

				39		96		217		216

				40		101		191		227

				41		80		212		268

				42		97		260		317

				43		103		293		314

				44		118		403		325

				45		130		422		344

				46		148		528		344

				47		151		614		412

				48		222		650		456

				49		204		720		582

				50		207		814		633

				51		106		844		652

				52		92		865		787

				53		99		828		752

				54		107		699		815

				55		36		696		756

				56		4		58		65

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		2		0

				16		0		63		0

				17		0		124		12

				18		21		170		104

				19		23		193		192

				20		49		235		297

				21		60		263		322

				22		74		289		402

				23		69		331		487

				24		91		329		499

				25		169		357		584

				26		198		413		585

				27		185		358		595

				28		178		350		477

				29		191		301		418

				30		206		262		354

				31		196		235		323

				32		158		198		296

				33		176		210		274

				34		179		210		292

				35		149		186		281

				36		146		176		262

				37		115		168		211

				38		121		192		208

				39		94		207		222

				40		105		187		220

				41		80		212		274

				42		92		253		294

				43		108		301		326

				44		112		393		320

				45		129		420		357

				46		141		523		335

				47		158		584		398

				48		217		662		451

				49		202		714		570

				50		214		803		642

				51		112		848		642

				52		90		869		790

				53		99		828		747

				54		105		701		810

				55		42		699		758

				56		5		109		121

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/15		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		64		0

				17		0		122		0

				18		18		163		112

				19		22		210		194

				20		48		235		289

				21		65		250		331

				22		70		295		401

				23		72		338		481

				24		79		326		515

				25		178		352		567

				26		199		421		607

				27		184		360		579

				28		178		359		497

				29		191		296		420

				30		210		261		361

				31		194		241		318

				32		157		204		301

				33		181		199		264

				34		178		214		297

				35		152		191		277

				36		143		174		270

				37		121		174		212

				38		112		186		212

				39		100		200		216

				40		107		198		216

				41		79		204		270

				42		91		250		297

				43		110		299		331

				44		106		380		319

				45		128		407		364

				46		145		524		319

				47		157		580		394

				48		210		649		450

				49		199		687		555

				50		217		813		638

				51		120		865		642

				52		89		856		774

				53		96		831		757

				54		108		717		804

				55		50		696		742

				56		6		159		196

				57		0		0		0

				58		4		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		5		0

				16		0		66		0

				17		1		122		7

				18		19		160		114

				19		26		207		193

				20		49		235		292

				21		60		258		325

				22		71		295		399

				23		74		335		495

				24		80		338		514

				25		167		352		576

				26		199		408		589

				27		186		366		568

				28		177		355		530

				29		185		310		408

				30		209		261		370

				31		193		236		320

				32		166		206		294

				33		174		205		278

				34		176		214		286

				35		154		190		283

				36		150		180		271

				37		120		171		218

				38		108		178		215

				39		107		205		206

				40		104		200		211

				41		84		195		277

				42		87		252		288

				43		107		295		337

				44		114		372		309

				45		122		408		356

				46		139		490		317

				47		157		600		403

				48		204		632		440

				49		202		686		552

				50		213		797		632

				51		112		860		639

				52		88		853		754

				53		96		844		765

				54		99		718		798

				55		45		690		732

				56		4		66		76

				57		0		0		0

				58		4		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		64		0

				17		3		126		16

				18		18		164		108

				19		26		191		195

				20		37		242		298

				21		67		253		334

				22		71		307		387

				23		79		326		484

				24		78		346		533

				25		167		349		566

				26		185		395		588

				27		194		380		572

				28		185		343		525

				29		180		313		409

				30		204		265		383

				31		200		241		321

				32		165		207		291

				33		171		203		287

				34		180		221		279

				35		153		189		284

				36		154		178		278

				37		117		173		224

				38		112		171		206

				39		105		207		214

				40		104		201		204

				41		89		195		274

				42		86		241		286

				43		105		288		320

				44		108		375		327

				45		125		402		341

				46		141		477		323

				47		151		592		395

				48		205		634		438

				49		205		665		551

				50		205		805		615

				51		121		843		641

				52		89		846		738

				53		98		841		776

				54		95		746		790

				55		55		693		745

				56		4		115		125

				57		0		0		0

				58		4		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		62		0

				17		5		125		19

				18		14		168		104

				19		32		189		197

				20		36		243		298

				21		67		262		338

				22		71		314		400

				23		82		318		481

				24		75		349		528

				25		151		350		565

				26		191		384		573

				27		195		388		582

				28		192		334		528

				29		181		318		410

				30		191		268		398

				31		204		243		316

				32		170		209		290

				33		159		208		294

				34		186		212		277

				35		157		196		287

				36		155		178		265

				37		115		178		235

				38		113		169		198

				39		104		198		225

				40		111		202		201

				41		87		202		266

				42		78		227		280

				43		108		286		324

				44		111		364		325

				45		124		396		333

				46		138		479		322

				47		145		578		401

				48		208		634		433

				49		198		666		543

				50		210		789		600

				51		134		835		640

				52		84		847		722

				53		97		857		774

				54		100		738		799

				55		54		694		750

				56		10		176		183

				57		0		0		0

				58		4		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		61		0

				17		5		122		28

				18		14		159		95

				19		33		189		200

				20		36		238		300

				21		70		267		328

				22		71		319		412

				23		80		302		481

				24		75		365		527

				25		145		360		569

				26		183		371		562

				27		202		391		588

				28		187		326		531

				29		191		328		413

				30		188		274		392

				31		199		235		317

				32		177		222		308

				33		158		210		287

				34		179		204		280

				35		164		196		283

				36		160		182		281

				37		116		178		225

				38		109		165		204

				39		109		198		219

				40		101		199		206

				41		94		204		266

				42		75		224		262

				43		109		279		324

				44		98		353		335

				45		130		397		327

				46		136		467		334

				47		151		556		390

				48		198		645		428

				49		199		663		523

				50		209		773		592

				51		121		830		647

				52		83		850		700

				53		98		855		771

				54		95		752		800

				55		39		702		755

				56		3		51		64

				57		1		0		0

				58		3		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		14		0

				16		0		63		0

				17		7		116		27

				18		10		161		99

				19		36		193		201

				20		40		238		296

				21		63		260		330

				22		70		322		402

				23		80		311		487

				24		81		345		541

				25		131		377		581

				26		188		360		552

				27		204		388		588

				28		195		331		523

				29		182		335		427

				30		190		280		390

				31		201		233		329

				32		179		225		306

				33		153		207		288

				34		181		207		279

				35		167		200		286

				36		158		175		264

				37		114		182		240

				38		116		165		205

				39		108		195		218

				40		96		195		211

				41		100		205		259

				42		74		222		250

				43		110		274		326

				44		92		345		324

				45		131		392		343

				46		138		462		331

				47		154		544		382

				48		190		633		421

				49		190		659		514

				50		212		760		592

				51		135		842		636

				52		84		840		699

				53		91		846		763

				54		103		770		786

				55		38		711		763

				56		8		104		139

				57		1		0		0

				58		3		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		19		0

				16		0		57		0

				17		9		116		31

				18		9		166		99

				19		39		189		204

				20		40		238		291

				21		60		267		338

				22		69		323		401

				23		82		309		485

				24		78		344		530

				25		121		378		582

				26		184		359		558

				27		209		391		585

				28		194		326		534

				29		189		336		429

				30		186		284		390

				31		199		237		333

				32		182		222		311

				33		152		214		289

				34		175		200		273

				35		170		205		290

				36		159		174		266

				37		119		184		231

				38		116		155		213

				39		111		201		223

				40		92		195		206

				41		106		204		255

				42		69		222		250

				43		109		261		325

				44		90		347		331

				45		132		382		320

				46		137		461		349

				47		150		540		365

				48		187		628		425

				49		192		649		485

				50		204		733		594

				51		147		859		647

				52		81		834		683

				53		95		845		770

				54		106		789		772

				55		40		702		776

				56		11		159		195

				57		1		0		0

				58		3		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		67		0

				17		6		121		30

				18		14		154		100

				19		37		189		208

				20		43		237		279

				21		47		262		340

				22		77		323		415

				23		83		311		467

				24		80		355		549

				25		113		384		568

				26		184		354		568

				27		207		395		575

				28		203		329		556

				29		187		334		429

				30		184		288		400

				31		193		240		332

				32		183		224		307

				33		155		207		296

				34		173		208		273

				35		172		199		286

				36		161		172		273

				37		119		186		233

				38		117		161		215

				39		111		198		223

				40		95		194		214

				41		106		204		242

				42		72		215		250

				43		100		272		318

				44		102		333		331

				45		122		378		324

				46		135		441		343

				47		150		539		358

				48		167		625		413

				49		206		645		479

				50		204		730		588

				51		120		861		639

				52		81		809		674

				53		100		859		769

				54		99		795		766

				55		35		697		781

				56		4		66		65

				57		1		0		0

				58		2		0		0

				59		3		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		60		0

				17		7		124		25

				18		11		160		111

				19		39		184		201

				20		35		242		278

				21		56		267		332

				22		75		313		420

				23		83		314		462

				24		85		361		544

				25		105		375		575

				26		190		373		578

				27		203		389		577

				28		203		325		564

				29		180		342		434

				30		189		292		383

				31		198		238		343

				32		180		230		314

				33		156		198		294

				34		167		209		283

				35		178		204		281

				36		157		174		277

				37		129		181		237

				38		111		156		215

				39		117		204		215

				40		94		195		208

				41		103		212		243

				42		75		201		257

				43		99		267		315

				44		99		311		324

				45		118		388		326

				46		139		440		343

				47		148		522		348

				48		163		630		410

				49		197		635		472

				50		212		723		585

				51		129		828		620

				52		84		831		668

				53		98		861		776

				54		96		782		747

				55		44		713		807

				56		5		129		122

				57		1		0		0

				58		0		0		0

				59		5		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		9		0

				16		0		63		0

				17		6		121		21

				18		14		160		111

				19		42		181		197

				20		33		241		274

				21		52		274		348

				22		76		308		399

				23		82		324		478

				24		90		359		533

				25		103		379		580

				26		181		372		604

				27		207		390		562

				28		198		331		583

				29		180		338		417

				30		184		284		395

				31		209		246		348

				32		181		237		316

				33		160		199		295

				34		167		199		272

				35		176		208		284

				36		155		184		282

				37		128		170		242

				38		116		165		212

				39		117		191		214

				40		96		208		210

				41		100		204		232

				42		80		200		262

				43		95		258		316

				44		99		305		319

				45		119		395		326

				46		136		421		334

				47		143		525		343

				48		156		608		407

				49		211		651		464

				50		202		717		578

				51		126		810		619

				52		100		822		659

				53		88		872		785

				54		98		790		740

				55		53		705		804

				56		7		193		183

				57		1		0		0

				58		0		0		0

				59		5		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		61		0

				17		2		113		15

				18		18		167		109

				19		40		187		209

				20		34		241		262

				21		56		272		361

				22		71		294		392

				23		86		336		476

				24		84		363		548

				25		101		371		571

				26		178		380		614

				27		206		393		564

				28		198		322		565

				29		176		340		439

				30		197		289		396

				31		202		254		347

				32		193		233		318

				33		149		191		297

				34		170		207		269

				35		177		211		289

				36		154		185		282

				37		132		169		253

				38		114		170		202

				39		123		180		218

				40		96		213		214

				41		100		188		222

				42		77		209		267

				43		97		255		311

				44		100		291		310

				45		116		396		323

				46		126		415		335

				47		147		521		340

				48		151		603		409

				49		220		637		449

				50		201		713		574

				51		97		804		623

				52		98		829		641

				53		91		856		777

				54		98		816		746

				55		36		694		806

				56		3		60		57

				57		1		0		0

				58		0		0		0

				59		3		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		3		0

				16		0		58		0

				17		2		110		8

				18		17		163		111

				19		38		203		213

				20		38		240		271

				21		55		273		364

				22		75		294		387

				23		83		334		471

				24		81		364		557

				25		100		367		574

				26		181		393		626

				27		207		384		548

				28		194		330		562

				29		178		338		454

				30		196		291		408

				31		204		260		350

				32		189		233		318

				33		153		196		292

				34		171		208		270

				35		174		207		290

				36		148		185		279

				37		144		172		260

				38		114		167		208

				39		121		189		205

				40		94		203		220

				41		104		184		215

				42		77		210		272

				43		92		248		291

				44		105		299		321

				45		111		388		316

				46		127		411		348

				47		140		516		333

				48		158		574		395

				49		215		648		445

				50		199		704		563

				51		111		792		632

				52		98		832		633

				53		89		859		781

				54		98		817		743

				55		40		693		801

				56		4		115		115

				57		1		0		0

				58		0		0		0

				59		3		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/16		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		65		0

				17		0		115		0

				18		23		157		105

				19		34		197		229

				20		36		239		275

				21		57		277		366

				22		77		282		388

				23		80		344		479

				24		83		365		546

				25		88		360		580

				26		190		396		622

				27		207		386		562

				28		190		334		545

				29		180		346		474

				30		198		286		412

				31		209		260		358

				32		185		239		313

				33		152		202		297

				34		175		197		260

				35		173		210		296

				36		151		190		274

				37		141		170		268

				38		120		173		209

				39		112		183		210

				40		100		196		214

				41		106		195		211

				42		77		202		268

				43		90		247		294

				44		108		297		327

				45		105		377		314

				46		127		398		354

				47		143		517		315

				48		157		569		391

				49		208		639		444

				50		195		675		550

				51		124		802		629

				52		96		850		634

				53		88		846		764

				54		95		818		749

				55		49		709		796

				56		7		162		174

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		3		0

				16		0		63		0

				17		0		114		9

				18		22		164		105

				19		38		195		221

				20		38		235		283

				21		56		277		368

				22		71		285		375

				23		83		336		479

				24		83		367		553

				25		91		378		589

				26		182		388		620

				27		208		380		556

				28		191		339		533

				29		184		341		506

				30		192		300		399

				31		206		260		367

				32		185		234		315

				33		161		204		290

				34		168		203		274

				35		171		210		283

				36		152		189		280

				37		148		176		270

				38		118		170		215

				39		108		176		213

				40		107		200		204

				41		103		197		210

				42		82		194		274

				43		86		249		283

				44		105		292		333

				45		112		369		304

				46		122		399		349

				47		136		486		310

				48		157		589		400

				49		202		622		435

				50		198		675		548

				51		114		787		620

				52		100		849		632

				53		87		843		745

				54		94		832		756

				55		37		711		788

				56		3		58		67

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		9		0

				16		0		62		0

				17		1		113		17

				18		25		171		105

				19		34		198		211

				20		44		223		278

				21		44		275		375

				22		78		276		397

				23		88		357		464

				24		86		358		550

				25		89		391		593

				26		178		376		609

				27		197		375		564

				28		197		356		539

				29		194		332		500

				30		190		300		401

				31		198		263		380

				32		192		240		318

				33		161		206		287

				34		166		201		282

				35		174		217		275

				36		151		187		280

				37		153		175		277

				38		116		172		221

				39		111		169		204

				40		105		201		213

				41		103		197		201

				42		87		194		271

				43		85		240		282

				44		103		285		316

				45		106		372		321

				46		125		396		335

				47		138		470		315

				48		151		585		391

				49		204		622		432

				50		200		655		547

				51		115		795		603

				52		100		831		637

				53		89		840		728

				54		95		828		767

				55		38		738		780

				56		8		113		129

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		61		0

				17		5		112		19

				18		25		174		109

				19		30		203		203

				20		48		216		275

				21		46		271		381

				22		77		292		407

				23		82		357		470

				24		93		353		542

				25		87		394		586

				26		159		380		606

				27		205		369		555

				28		197		361		548

				29		198		324		501

				30		193		308		402

				31		185		264		394

				32		196		242		314

				33		168		208		287

				34		154		206		292

				35		181		210		274

				36		155		193		283

				37		154		174		264

				38		114		176		232

				39		112		167		198

				40		104		192		223

				41		111		198		196

				42		83		201		263

				43		76		227		278

				44		106		282		321

				45		109		362		319

				46		124		390		326

				47		136		472		315

				48		145		571		396

				49		207		625		429

				50		194		657		538

				51		125		774		589

				52		107		823		636

				53		83		841		710

				54		94		845		766

				55		48		731		791

				56		8		176		191

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		60		0

				17		5		114		28

				18		23		172		109

				19		34		201		189

				20		51		218		291

				21		47		267		373

				22		78		296		395

				23		78		358		487

				24		96		349		535

				25		83		407		595

				26		156		378		602

				27		195		362		542

				28		203		369		554

				29		198		313		506

				30		201		319		406

				31		185		270		387

				32		189		235		315

				33		175		222		305

				34		153		208		285

				35		172		203		277

				36		162		192		279

				37		159		178		280

				38		115		176		222

				39		108		163		204

				40		109		192		217

				41		101		196		201

				42		92		203		263

				43		73		223		261

				44		107		274		321

				45		96		351		328

				46		129		391		319

				47		134		459		326

				48		151		550		386

				49		195		637		424

				50		195		654		518

				51		113		758		583

				52		109		817		642

				53		82		845		691

				54		96		845		761

				55		32		743		792

				56		4		59		68

				57		0		0		0

				58		1		0		0

				59		1		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		53		0

				17		5		116		33

				18		25		178		103

				19		31		197		195

				20		50		216		293

				21		48		273		362

				22		73		290		393

				23		80		356		487

				24		93		360		535

				25		89		393		597

				26		144		387		608

				27		203		352		543

				28		206		370		550

				29		204		313		502

				30		194		328		416

				31		189		275		386

				32		192		233		328

				33		177		225		303

				34		148		206		285

				35		175		206		277

				36		162		195		282

				37		157		171		264

				38		112		182		235

				39		115		162		205

				40		108		190		216

				41		96		190		206

				42		98		204		256

				43		71		220		248

				44		108		269		323

				45		90		341		318

				46		130		388		336

				47		136		455		326

				48		153		537		375

				49		187		627		415

				50		187		649		508

				51		126		746		585

				52		112		831		630

				53		82		834		692

				54		90		839		752

				55		42		758		774

				56		6		120		151

				57		0		0		0

				58		1		0		0

				59		1		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		57		0

				17		4		111		37

				18		24		183		94

				19		36		196		192

				20		51		222		293

				21		50		271		358

				22		69		289		408

				23		76		358		486

				24		97		355		528

				25		90		396		591

				26		133		392		610

				27		198		351		550

				28		209		369		552

				29		203		310		512

				30		203		329		417

				31		185		280		387

				32		190		237		331

				33		178		221		308

				34		147		212		286

				35		168		199		271

				36		167		201		287

				37		157		171		266

				38		117		184		227

				39		115		152		212

				40		111		196		221

				41		92		192		201

				42		104		202		252

				43		66		221		248

				44		108		256		322

				45		90		343		324

				46		131		376		315

				47		135		455		343

				48		149		533		357

				49		185		621		420

				50		189		639		478

				51		130		721		588

				52		112		848		640

				53		80		829		673

				54		93		839		758

				55		48		776		765

				56		7		167		217

				57		1		0		0

				58		1		0		0

				59		1		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		14		0

				16		0		50		0

				17		3		116		31

				18		20		185		99

				19		41		190		195

				20		50		222		291

				21		54		263		357

				22		57		293		416

				23		84		364		485

				24		97		357		515

				25		92		403		609

				26		121		392		595

				27		196		350		556

				28		212		374		545

				29		212		312		533

				30		196		328		416

				31		192		285		396

				32		186		240		330

				33		180		222		304

				34		151		205		293

				35		165		207		271

				36		167		195		283

				37		158		169		273

				38		117		186		229

				39		116		159		214

				40		111		193		220

				41		95		190		211

				42		105		203		239

				43		70		213		248

				44		99		268		315

				45		102		329		325

				46		121		372		317

				47		133		434		340

				48		149		531		350

				49		166		618		408

				50		202		635		472

				51		112		720		583

				52		107		847		630

				53		80		804		665

				54		98		852		758

				55		28		783		753

				56		6		60		70

				57		1		0		0

				58		1		0		0

				59		1		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		52		0

				17		2		106		28

				18		20		186		103

				19		36		201		202

				20		56		226		282

				21		45		262		355

				22		65		296		416

				23		85		353		485

				24		96		360		519

				25		95		411		603

				26		120		382		613

				27		200		363		558

				28		205		371		541

				29		211		308		544

				30		192		339		420

				31		196		288		380

				32		191		238		340

				33		176		228		312

				34		154		196		290

				35		160		208		282

				36		173		200		278

				37		152		172		277

				38		127		181		233

				39		110		154		214

				40		117		200		212

				41		94		193		205

				42		102		210		240

				43		72		199		255

				44		98		264		312

				45		99		306		318

				46		116		383		319

				47		137		432		341

				48		147		518		341

				49		162		621		406

				50		195		625		462

				51		126		713		582

				52		107		815		609

				53		82		822		660

				54		96		853		763

				55		31		771		736

				56		10		140		152

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		50		0

				17		2		107		23

				18		19		184		103

				19		35		199		203

				20		57		223		276

				21		44		262		360

				22		63		303		423

				23		88		346		475

				24		92		366		542

				25		98		413		588

				26		119		385		617

				27		191		358		574

				28		214		370		526

				29		203		316		560

				30		194		336		405

				31		191		282		390

				32		201		244		345

				33		177		234		313

				34		158		196		293

				35		161		198		271

				36		171		204		280

				37		150		181		281

				38		126		170		239

				39		115		163		212

				40		117		188		212

				41		96		206		207

				42		99		202		231

				43		77		198		260

				44		94		256		312

				45		99		299		313

				46		117		390		319

				47		134		414		332

				48		142		520		337

				49		155		600		404

				50		209		641		456

				51		125		707		573

				52		95		801		609

				53		98		813		651

				54		86		864		771

				55		39		779		729

				56		15		195		209

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		53		0

				17		2		104		13

				18		14		173		99

				19		40		203		210

				20		58		230		295

				21		43		256		342

				22		66		304		438

				23		83		336		467

				24		101		374		539

				25		93		416		607

				26		113		385		609

				27		186		363		581

				28		214		372		528

				29		199		308		542

				30		186		339		429

				31		206		288		391

				32		195		251		343

				33		187		231		315

				34		147		188		295

				35		166		206		268

				36		171		207		286

				37		148		182		280

				38		130		169		251

				39		114		169		202

				40		123		178		216

				41		96		210		210

				42		99		186		221

				43		74		206		265

				44		97		252		308

				45		99		284		306

				46		114		392		316

				47		126		407		332

				48		146		515		335

				49		150		597		406

				50		217		627		442

				51		100		704		568

				52		91		793		615

				53		96		818		631

				54		90		849		764

				55		27		806		735

				56		6		49		60

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		56		0

				17		0		102		2

				18		18		166		106

				19		34		201		207

				20		60		237		296

				21		47		259		353

				22		69		307		438

				23		80		331		464

				24		102		373		529

				25		91		411		614

				26		108		392		617

				27		187		375		589

				28		216		364		512

				29		197		316		538

				30		180		336		445

				31		205		290		403

				32		200		257		345

				33		183		231		315

				34		150		192		290

				35		167		208		270

				36		170		202		286

				37		141		183		277

				38		142		171		258

				39		114		166		208

				40		121		187		203

				41		94		200		216

				42		103		182		215

				43		74		207		270

				44		92		246		287

				45		104		292		318

				46		109		384		308

				47		127		404		344

				48		139		510		327

				49		157		569		392

				50		212		640		438

				51		105		697		557

				52		98		779		623

				53		96		823		619

				54		87		850		767

				55		30		809		731

				56		8		103		113

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		3		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/17		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		59		0

				17		0		111		0

				18		14		165		103

				19		36		196		201

				20		57		229		297

				21		48		268		351

				22		72		309		437

				23		80		325		477

				24		97		379		530

				25		94		418		610

				26		101		390		639

				27		195		371		574

				28		214		367		528

				29		195		320		521

				30		180		343		465

				31		207		285		407

				32		202		257		354

				33		179		236		311

				34		148		198		293

				35		172		197		259

				36		169		207		292

				37		144		187		272

				38		140		168		266

				39		119		172		209

				40		112		181		209

				41		100		193		210

				42		105		193		210

				43		74		200		267

				44		90		242		289

				45		107		290		325

				46		103		373		304

				47		127		391		349

				48		142		513		311

				49		156		565		386

				50		204		632		437

				51		109		668		544

				52		104		786		620

				53		94		841		622

				54		86		839		753

				55		37		810		736

				56		10		165		169

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		2		0

				16		0		58		0

				17		4		113		10

				18		11		165		105

				19		39		198		210

				20		58		223		279

				21		52		269		359

				22		71		312		436

				23		76		325		465

				24		100		368		540

				25		94		428		611

				26		101		400		635

				27		189		370		581

				28		214		361		520

				29		194		325		506

				30		185		337		499

				31		198		300		395

				32		203		256		361

				33		178		232		313

				34		157		200		288

				35		168		201		272

				36		165		208		279

				37		147		186		277

				38		148		173		268

				39		116		169		214

				40		107		174		212

				41		107		196		203

				42		102		195		206

				43		81		192		273

				44		84		244		278

				45		104		286		330

				46		111		365		294

				47		121		391		345

				48		136		485		305

				49		156		581		395

				50		199		614		429

				51		96		670		539

				52		103		772		613

				53		98		838		620

				54		85		836		732

				55		25		825		742

				56		6		60		60

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		54		0

				17		5		114		15

				18		11		159		108

				19		40		213		202

				20		53		215		288

				21		55		266		351

				22		54		305		444

				23		89		321		474

				24		102		390		531

				25		100		406		605

				26		95		416		628

				27		189		356		581

				28		201		360		529

				29		202		341		507

				30		189		326		491

				31		197		300		398

				32		195		260		373

				33		186		237		315

				34		156		203		287

				35		166		198		279

				36		168		215		272

				37		146		185		277

				38		152		173		275

				39		114		171		220

				40		110		168		204

				41		105		197		211

				42		102		196		197

				43		86		192		270

				44		83		236		276

				45		102		280		314

				46		105		368		313

				47		124		387		329

				48		138		468		310

				49		150		576		386

				50		201		615		426

				51		104		650		538

				52		98		780		597

				53		99		823		625

				54		87		829		714

				55		30		821		754

				56		7		141		114

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		57		0

				17		4		108		25

				18		11		152		105

				19		41		220		197

				20		53		213		287

				21		62		262		346

				22		54		308		447

				23		89		329		477

				24		91		387		537

				25		111		400		603

				26		94		424		619

				27		174		363		588

				28		203		352		522

				29		204		349		516

				30		195		316		496

				31		200		308		397

				32		183		262		386

				33		192		239		311

				34		163		205		286

				35		153		203		289

				36		175		209		271

				37		150		190		280

				38		153		173		263

				39		112		176		230

				40		110		166		198

				41		104		187		221

				42		110		197		193

				43		82		199		261

				44		75		224		271

				45		105		276		319

				46		108		358		312

				47		123		380		319

				48		136		471		310

				49		144		561		390

				50		204		617		423

				51		107		652		530

				52		99		758		584

				53		106		816		625

				54		82		829		698

				55		37		839		751

				56		9		198		185

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		18		0

				16		0		59		0

				17		5		110		32

				18		12		156		99

				19		35		212		203

				20		56		211		275

				21		65		267		364

				22		54		305		441

				23		85		331		471

				24		89		389		560

				25		114		392		593

				26		93		437		625

				27		164		362		589

				28		199		343		510

				29		211		356		524

				30		196		306		501

				31		208		318		397

				32		182		268		381

				33		186		233		311

				34		170		218		304

				35		150		205		282

				36		168		202		274

				37		157		189		277

				38		158		177		278

				39		112		176		219

				40		106		162		204

				41		109		188		215

				42		100		194		198

				43		91		200		261

				44		72		222		255

				45		107		268		317

				46		96		348		322

				47		126		380		313

				48		134		457		320

				49		150		539		381

				50		194		628		417

				51		97		649		510

				52		102		745		580

				53		107		809		632

				54		81		831		680

				55		25		839		748

				56		5		71		68

				57		3		0		0

				58		0		0		0

				59		1		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		22		0

				16		0		58		0

				17		7		110		34

				18		15		150		98

				19		34		218		187

				20		51		217		284

				21		67		263		364

				22		55		304		441

				23		83		325		465

				24		89		391		573

				25		113		402		592

				26		91		424		628

				27		151		369		598

				28		201		337		507

				29		216		355		526

				30		198		310		496

				31		200		327		408

				32		185		273		381

				33		187		231		324

				34		170		220		301

				35		145		203		283

				36		172		206		273

				37		159		191		280

				38		155		170		262

				39		110		182		234

				40		113		161		205

				41		108		188		215

				42		96		188		204

				43		96		202		255

				44		71		219		243

				45		108		265		319

				46		89		339		312

				47		127		377		329

				48		136		452		320

				49		153		527		370

				50		186		619		408

				51		104		641		502

				52		100		734		581

				53		110		823		621

				54		82		819		680

				55		29		831		738

				56		7		147		136

				57		3		0		0

				58		0		0		0

				59		1		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		23		0

				16		0		59		0

				17		7		111		30

				18		16		147		114

				19		37		217		177

				20		50		217		283

				21		65		270		374

				22		61		304		443

				23		81		324		464

				24		83		394		565

				25		118		397		585

				26		96		423		630

				27		141		372		597

				28		202		337		517

				29		217		356		528

				30		194		308		506

				31		207		327		411

				32		184		278		382

				33		184		235		323

				34		173		217		306

				35		145		210		284

				36		165		199		267

				37		165		197		285

				38		155		170		264

				39		114		184		227

				40		113		151		211

				41		111		195		220

				42		92		189		197

				43		103		200		251

				44		65		220		243

				45		108		252		317

				46		89		341		320

				47		128		368		306

				48		135		449		336

				49		149		523		351

				50		184		613		414

				51		113		633		470

				52		97		709		586

				53		111		837		632

				54		79		813		664

				55		39		830		745

				56		8		214		192

				57		2		0		0

				58		1		0		0

				59		1		0		0

				60		1		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		59		0

				17		5		103		30

				18		17		155		110

				19		34		225		179

				20		49		212		287

				21		69		260		376

				22		64		300		442

				23		70		332		469

				24		88		395		561

				25		117		393		572

				26		98		426		653

				27		129		376		580

				28		203		332		526

				29		217		361		521

				30		202		308		524

				31		197		326		410

				32		189		283		393

				33		179		239		320

				34		176		217		302

				35		148		203		291

				36		163		207		267

				37		166		191		281

				38		157		168		270

				39		114		186		229

				40		114		158		213

				41		111		192		220

				42		95		187		207

				43		104		201		238

				44		69		212		243

				45		99		265		312

				46		101		327		320

				47		118		364		310

				48		133		427		334

				49		149		521		346

				50		164		609		403

				51		115		629		465

				52		102		708		579

				53		106		837		624

				54		79		787		657

				55		31		845		745

				56		3		67		63

				57		3		0		0

				58		1		0		0

				59		0		0		0

				60		1		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		14		0

				16		0		61		0

				17		3		110		23

				18		23		142		116

				19		33		216		178

				20		47		231		290

				21		72		260		361

				22		57		303		453

				23		79		333		471

				24		87		386		564

				25		110		390		568

				26		104		434		650

				27		123		368		589

				28		207		343		525

				29		212		354		522

				30		197		301		533

				31		190		336		414

				32		191		287		377

				33		184		237		331

				34		174		222		308

				35		149		194		288

				36		158		208		278

				37		172		196		276

				38		152		171		273

				39		125		181		232

				40		109		154		213

				41		115		200		211

				42		94		188		201

				43		102		208		238

				44		71		198		250

				45		98		260		308

				46		98		304		313

				47		114		376		312

				48		137		426		335

				49		146		509		337

				50		160		612		401

				51		127		618		457

				52		98		703		579

				53		107		804		604

				54		82		808		653

				55		33		847		746

				56		4		134		127

				57		5		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		66		0

				17		3		103		18

				18		20		147		111

				19		36		214		180

				20		47		241		281

				21		73		255		359

				22		55		297		451

				23		79		341		485

				24		89		376		547

				25		105		399		589

				26		108		439		641

				27		121		377		596

				28		203		338		535

				29		219		354		512

				30		192		308		548

				31		192		333		399

				32		188		281		389

				33		194		243		335

				34		175		228		310

				35		153		195		292

				36		159		198		267

				37		169		202		278

				38		150		179		278

				39		123		170		237

				40		114		163		211

				41		115		188		210

				42		95		201		202

				43		99		202		229

				44		76		195		255

				45		93		252		309

				46		98		297		310

				47		115		385		312

				48		133		408		326

				49		141		510		333

				50		154		593		396

				51		144		632		453

				52		94		700		569

				53		95		787		603

				54		98		801		641

				55		32		855		754

				56		8		199		178

				57		5		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		1		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		66		0

				17		2		100		15

				18		24		153		102

				19		31		204		177

				20		47		248		283

				21		73		265		367

				22		54		292		433

				23		82		340		504

				24		87		366		537

				25		109		406		594

				26		105		446		654

				27		117		373		586

				28		199		341		548

				29		221		358		513

				30		193		301		528

				31		186		336		423

				32		198		287		389

				33		188		250		334

				34		184		226		311

				35		141		186		294

				36		163		206		265

				37		170		205		283

				38		148		179		276

				39		127		169		249

				40		113		169		200

				41		121		177		214

				42		95		206		205

				43		99		186		220

				44		73		205		259

				45		96		249		305

				46		98		283		302

				47		112		387		308

				48		125		403		326

				49		145		508		332

				50		148		587		398

				51		126		616		440

				52		93		698		564

				53		91		778		610

				54		96		807		621

				55		26		839		747

				56		0		76		65

				57		5		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		7		0

				16		0		69		0

				17		0		97		6

				18		23		157		99

				19		34		200		188

				20		42		240		276

				21		74		280		364

				22		59		299		426

				23		80		342		506

				24		86		350		542

				25		109		407		584

				26		103		444		676

				27		115		377		586

				28		200		354		559

				29		221		352		495

				30		195		309		526

				31		184		335		439

				32		198		288		401

				33		191		256		336

				34		181		228		311

				35		145		189		289

				36		164		208		267

				37		170		200		284

				38		140		182		272

				39		140		169		256

				40		112		166		206

				41		119		186		201

				42		93		196		211

				43		103		181		214

				44		73		206		265

				45		91		243		282

				46		103		292		314

				47		107		378		304

				48		126		400		337

				49		138		503		326

				50		156		562		384

				51		126		626		436

				52		91		691		553

				53		98		764		618

				54		96		812		613

				55		29		839		753

				56		0		132		112

				57		5		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/18		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		66		0

				17		0		103		0

				18		23		165		103

				19		33		197		180

				20		46		238		273

				21		75		272		374

				22		57		310		422

				23		85		340		503

				24		81		355		552

				25		109		406		587

				26		104		453		675

				27		108		370		599

				28		204		348		546

				29		224		354		508

				30		195		314		507

				31		183		340		460

				32		197		282		404

				33		193		256		344

				34		176		235		305

				35		144		194		293

				36		168		197		257

				37		168		205		290

				38		143		186		267

				39		138		167		265

				40		116		172		206

				41		110		180		207

				42		99		189		205

				43		105		192		207

				44		73		199		263

				45		89		241		283

				46		106		290		321

				47		102		368		302

				48		125		385		343

				49		141		506		311

				50		154		558		379

				51		129		619		435

				52		84		660		537

				53		104		771		615

				54		94		830		617

				55		35		826		739

				56		2		194		173

				57		5		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		4		0

				16		0		64		0

				17		2		101		6

				18		24		168		107

				19		28		196		177

				20		47		235		269

				21		72		264		366

				22		63		306		425

				23		85		346		503

				24		80		364		547

				25		106		394		606

				26		105		449		665

				27		108		385		601

				28		198		343		556

				29		222		349		502

				30		194		319		493

				31		184		334		491

				32		191		297		391

				33		194		254		352

				34		174		232		308

				35		152		196		287

				36		165		201		271

				37		163		206		277

				38		146		185		272

				39		146		172		267

				40		114		169		212

				41		106		173		210

				42		106		191		201

				43		102		194		201

				44		80		191		270

				45		83		244		272

				46		103		284		327

				47		110		361		293

				48		120		383		339

				49		135		480		305

				50		155		574		388

				51		110		602		427

				52		89		661		534

				53		103		756		608

				54		98		825		617

				55		23		824		720

				56		3		74		67

				57		5		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		8		0

				16		0		69		0

				17		4		96		14

				18		23		164		108

				19		32		201		176

				20		50		243		262

				21		68		247		360

				22		63		306		422

				23		71		344		509

				24		90		368		552

				25		102		414		611

				26		106		425		654

				27		103		404		602

				28		198		333		555

				29		206		342		509

				30		205		336		498

				31		187		326		485

				32		189		295		392

				33		188		259		367

				34		182		237		310

				35		152		199		285

				36		162		198		278

				37		166		213		271

				38		145		183		272

				39		152		171		274

				40		111		171		219

				41		109		167		201

				42		104		192		209

				43		102		195		193

				44		84		190		268

				45		82		236		272

				46		101		278		310

				47		104		364		311

				48		124		379		323

				49		136		466		308

				50		149		569		380

				51		117		604		422

				52		92		639		533

				53		98		765		594

				54		99		811		620

				55		31		816		705

				56		3		151		132

				57		5		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		63		0

				17		5		103		21

				18		17		162		112

				19		35		201		174

				20		49		245		272

				21		63		245		350

				22		71		301		411

				23		74		336		516

				24		89		383		552

				25		92		412		609

				26		117		417		644

				27		98		411		604

				28		183		339		557

				29		212		331		501

				30		207		345		507

				31		194		316		489

				32		192		302		392

				33		176		261		380

				34		188		239		305

				35		160		201		285

				36		149		203		287

				37		173		207		270

				38		148		187		275

				39		153		170		262

				40		109		176		229

				41		110		165		195

				42		103		182		220

				43		110		196		188

				44		81		196		260

				45		74		223		269

				46		105		273		314

				47		106		355		309

				48		123		375		315

				49		135		465		307

				50		142		554		382

				51		127		606		419

				52		88		640		524

				53		99		747		581

				54		105		802		621

				55		34		818		690

				56		4		225		201

				57		5		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		64		0

				17		4		103		22

				18		18		159		118

				19		38		202		173

				20		43		243		273

				21		67		252		341

				22		77		304		429

				23		66		335		518

				24		94		377		525

				25		89		412		630

				26		118		410		643

				27		98		429		603

				28		173		336		561

				29		209		322		489

				30		210		350		514

				31		192		306		497

				32		200		310		391

				33		177		267		373

				34		180		233		304

				35		167		214		303

				36		148		205		280

				37		167		200		272

				38		155		186		273

				39		158		174		276

				40		110		176		218

				41		106		159		201

				42		107		186		215

				43		100		191		192

				44		90		198		260

				45		71		221		253

				46		107		266		314

				47		95		343		320

				48		126		378		309

				49		133		451		316

				50		148		534		374

				51		110		620		412

				52		86		634		506

				53		102		736		577

				54		106		796		626

				55		23		822		672

				56		2		69		66

				57		3		0		0

				58		3		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		65		0

				17		6		108		25

				18		17		147		119

				19		40		210		184

				20		44		252		251

				21		68		249		353

				22		78		307		424

				23		64		330		513

				24		89		364		523

				25		90		416		637

				26		116		417		634

				27		104		418		611

				28		157		341		565

				29		214		318		487

				30		217		348		517

				31		195		305		491

				32		192		318		402

				33		180		272		373

				34		183		231		316

				35		167		217		300

				36		143		203		280

				37		171		204		271

				38		157		189		275

				39		154		167		258

				40		108		182		233

				41		113		157		203

				42		106		186		214

				43		96		185		198

				44		95		200		254

				45		70		218		240

				46		108		263		315

				47		89		335		309

				48		127		374		326

				49		134		445		315

				50		152		524		364

				51		107		612		404

				52		87		627		498

				53		100		727		579

				54		109		808		613

				55		26		814		674

				56		6		137		123

				57		3		0		0

				58		3		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		64		0

				17		8		113		24

				18		14		146		114

				19		37		214		194

				20		49		257		252

				21		68		244		355

				22		74		309		427

				23		65		331		505

				24		91		357		522

				25		86		426		634

				26		115		407		623

				27		107		411		620

				28		145		346		564

				29		213		318		492

				30		221		350		519

				31		194		301		499

				32		198		320		405

				33		178		276		373

				34		180		235		317

				35		170		214		303

				36		144		210		282

				37		162		197		264

				38		163		195		281

				39		154		167		257

				40		112		183		226

				41		112		148		209

				42		109		193		218

				43		91		185		195

				44		102		197		248

				45		64		219		240

				46		107		249		313

				47		89		337		316

				48		128		365		305

				49		133		442		331

				50		148		521		348

				51		109		607		409

				52		92		620		467

				53		97		702		584

				54		110		822		624

				55		32		807		656

				56		8		203		186

				57		3		0		0

				58		2		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		62		0

				17		9		110		22

				18		14		143		101

				19		37		221		193

				20		48		262		250

				21		68		242		358

				22		76		301		430

				23		68		328		510

				24		84		361		530

				25		89		431		635

				26		117		400		610

				27		108		418		641

				28		133		353		548

				29		211		314		500

				30		223		355		512

				31		206		302		516

				32		182		320		405

				33		183		279		385

				34		176		237		312

				35		173		215		299

				36		147		202		289

				37		160		206		263

				38		164		189		277

				39		155		165		266

				40		113		184		225

				41		112		155		210

				42		110		190		218

				43		93		183		205

				44		103		198		235

				45		69		211		240

				46		97		261		308

				47		101		324		316

				48		117		360		307

				49		131		422		329

				50		148		518		343

				51		85		605		398

				52		100		617		461

				53		102		699		578

				54		105		824		615

				55		21		782		650

				56		1		82		62

				57		2		0		0

				58		3		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		16		0

				16		0		58		0

				17		7		113		20

				18		13		142		107

				19		40		208		199

				20		47		262		249

				21		62		258		367

				22		81		298		413

				23		62		326		517

				24		95		377		529

				25		89		421		635

				26		111		403		609

				27		112		421		634

				28		124		347		558

				29		217		326		496

				30		223		347		513

				31		203		296		526

				32		178		331		408

				33		186		283		370

				34		181		234		323

				35		172		221		304

				36		148		193		284

				37		155		207		274

				38		169		195		274

				39		150		167		268

				40		124		179		228

				41		107		152		210

				42		114		197		209

				43		91		185		199

				44		101		205		236

				45		71		197		247

				46		95		258		304

				47		97		300		310

				48		114		373		307

				49		134		420		331

				50		145		506		334

				51		90		608		396

				52		103		607		454

				53		98		695		576

				54		106		792		594

				55		28		803		645

				56		2		151		131

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		56		0

				17		6		127		17

				18		17		133		106

				19		33		213		189

				20		52		258		250

				21		61		263		368

				22		82		294		414

				23		61		325		511

				24		93		382		539

				25		96		408		615

				26		102		412		637

				27		115		421		625

				28		123		352		560

				29		213		319		510

				30		231		349		503

				31		198		303		542

				32		181		329		394

				33		182		277		381

				34		190		240		327

				35		172		227		305

				36		152		193		288

				37		156		197		263

				38		167		200		276

				39		149		175		272

				40		122		168		234

				41		112		161		208

				42		114		185		209

				43		94		198		201

				44		98		199		226

				45		75		193		252

				46		91		250		305

				47		97		293		308

				48		115		381		306

				49		130		402		321

				50		140		505		333

				51		95		589		390

				52		108		623		449

				53		94		691		566

				54		94		774		595

				55		47		796		634

				56		2		224		191

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		8		0

				16		0		53		0

				17		3		132		14

				18		15		133		106

				19		39		214		189

				20		49		249		249

				21		58		261		365

				22		87		308		423

				23		59		319		508

				24		95		382		547

				25		96		405		604

				26		107		427		648

				27		111		423		637

				28		122		349		548

				29		209		323		520

				30		234		352		503

				31		196		296		522

				32		176		331		417

				33		191		283		382

				34		185		247		325

				35		180		225		303

				36		141		183		289

				37		161		205		262

				38		168		203		280

				39		147		176		271

				40		126		167		247

				41		110		167		197

				42		120		175		212

				43		94		204		205

				44		97		182		218

				45		72		202		256

				46		94		247		299

				47		97		278		302

				48		111		383		302

				49		121		398		318

				50		144		503		332

				51		76		584		391

				52		114		612		436

				53		93		687		561

				54		90		767		603

				55		22		802		615

				56		2		60		59

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		3		0

				16		0		46		0

				17		2		136		8

				18		15		132		109

				19		40		216		184

				20		46		242		260

				21		54		259		350

				22		88		315		430

				23		63		328		497

				24		93		385		563

				25		92		400		595

				26		110		437		649

				27		112		412		644

				28		119		352		550

				29		207		339		532

				30		236		345		484

				31		200		304		519

				32		173		331		433

				33		190		282		397

				34		188		253		325

				35		176		226		304

				36		145		185		283

				37		162		207		264

				38		168		198		281

				39		139		180		267

				40		139		166		254

				41		108		165		203

				42		119		183		199

				43		91		193		210

				44		101		178		212

				45		72		203		263

				46		89		240		277

				47		102		288		314

				48		106		374		297

				49		122		395		329

				50		137		497		325

				51		89		557		377

				52		110		624		433

				53		91		680		548

				54		97		751		613

				55		23		808		606

				56		3		118		113

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/19		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		40		0

				17		0		129		0

				18		20		141		110

				19		33		218		190

				20		48		242		253

				21		56		262		346

				22		86		307		432

				23		62		347		502

				24		96		377		557

				25		91		401		607

				26		110		444		654

				27		112		415		631

				28		112		350		565

				29		211		332		519

				30		235		347		495

				31		201		310		502

				32		174		336		454

				33		190		277		401

				34		190		254		333

				35		173		232		299

				36		143		190		286

				37		167		197		253

				38		167		202		287

				39		142		184		263

				40		137		165		262

				41		113		169		203

				42		110		178		205

				43		97		185		203

				44		104		189		207

				45		71		196		261

				46		87		238		278

				47		105		286		320

				48		100		364		295

				49		121		381		335

				50		140		499		310

				51		93		553		372

				52		108		617		430

				53		84		652		535

				54		103		759		610

				55		26		827		610

				56		6		170		158

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		5		0

				16		0		38		0

				17		1		129		4

				18		19		141		104

				19		35		217		201

				20		47		252		261

				21		60		263		335

				22		82		297		432

				23		67		338		502

				24		93		378		559

				25		86		412		591

				26		108		431		662

				27		110		413		626

				28		115		365		567

				29		205		327		529

				30		230		342		492

				31		203		316		487

				32		180		331		488

				33		184		289		388

				34		190		253		339

				35		172		229		303

				36		150		192		278

				37		164		201		267

				38		161		203		274

				39		145		183		268

				40		145		170		263

				41		110		166		208

				42		106		171		208

				43		104		190		199

				44		101		190		200

				45		78		188		268

				46		82		241		266

				47		101		283		325

				48		108		354		285

				49		116		381		333

				50		134		472		302

				51		83		570		378

				52		101		600		420

				53		89		654		532

				54		102		746		603

				55		21		820		610

				56		1		72		47

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		9		0

				16		0		38		0

				17		4		128		13

				18		20		137		105

				19		35		214		205

				20		48		254		260

				21		61		279		328

				22		81		289		429

				23		67		334		514

				24		82		375		564

				25		94		417		584

				26		107		440		650

				27		111		399		628

				28		111		384		569

				29		207		319		529

				30		213		333		497

				31		213		333		492

				32		182		324		482

				33		182		288		391

				34		186		257		355

				35		178		233		304

				36		150		197		277

				37		161		196		274

				38		164		210		268

				39		143		182		267

				40		150		170		270

				41		107		168		216

				42		109		165		198

				43		102		190		206

				44		101		191		192

				45		83		188		266

				46		81		233		265

				47		99		277		308

				48		101		358		304

				49		120		377		319

				50		135		459		305

				51		83		565		371

				52		102		602		415

				53		92		632		531

				54		98		756		591

				55		28		804		613

				56		2		143		95

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		17		0

				16		0		42		0

				17		5		123		20

				18		20		143		102

				19		30		207		203

				20		47		240		259

				21		66		288		324

				22		73		294		431

				23		78		326		505

				24		82		373		575

				25		90		428		589

				26		98		426		654

				27		122		398		622

				28		111		390		571

				29		192		326		534

				30		221		321		486

				31		215		345		498

				32		187		311		488

				33		183		295		389

				34		175		259		370

				35		183		235		298

				36		158		200		277

				37		148		200		285

				38		171		204		266

				39		145		187		268

				40		151		169		258

				41		107		174		224

				42		108		162		191

				43		101		181		217

				44		109		191		187

				45		80		195		259

				46		73		222		262

				47		103		272		310

				48		103		351		303

				49		118		373		311

				50		134		459		304

				51		82		550		374

				52		106		604		413

				53		87		634		521

				54		99		737		576

				55		38		795		614

				56		3		220		148

				57		0		0		0

				58		5		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		18		0

				16		0		46		0

				17		4		127		22

				18		16		153		109

				19		34		198		212

				20		50		237		246

				21		59		288		331

				22		77		294		419

				23		81		334		504

				24		76		368		588

				25		96		418		565

				26		96		424		669

				27		121		396		621

				28		112		404		571

				29		183		326		535

				30		220		315		475

				31		219		349		506

				32		186		300		496

				33		188		305		387

				34		176		264		367

				35		176		228		297

				36		166		214		293

				37		146		201		279

				38		166		197		268

				39		151		185		266

				40		156		174		272

				41		108		173		214

				42		104		158		196

				43		106		185		212

				44		98		187		191

				45		89		196		258

				46		70		220		248

				47		105		263		309

				48		92		340		314

				49		121		376		305

				50		132		444		311

				51		78		528		366

				52		104		618		406

				53		85		631		502

				54		102		724		573

				55		21		789		619

				56		1		73		48

				57		0		0		0

				58		3		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		18		0

				16		0		53		0

				17		2		125		27

				18		19		158		115

				19		33		192		208

				20		50		241		254

				21		59		288		329

				22		79		291		429

				23		80		335		490

				24		76		361		579

				25		88		406		557

				26		101		433		660

				27		121		405		623

				28		116		391		579

				29		172		334		536

				30		226		311		475

				31		223		346		507

				32		192		301		488

				33		181		316		398

				34		178		267		367

				35		178		227		310

				36		166		216		294

				37		142		199		276

				38		167		201		268

				39		153		188		270

				40		153		167		255

				41		107		179		230

				42		108		157		198

				43		105		185		210

				44		95		183		197

				45		93		196		252

				46		70		217		237

				47		105		260		311

				48		87		332		303

				49		123		372		323

				50		133		440		309

				51		86		516		356

				52		96		609		398

				53		86		624		494

				54		100		716		576

				55		30		797		606

				56		2		133		108

				57		0		0		0

				58		3		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		22		0

				16		0		58		0

				17		2		126		24

				18		22		157		117

				19		33		190		194

				20		50		251		264

				21		59		290		332

				22		80		285		421

				23		77		340		483

				24		75		360		585

				25		93		400		567

				26		95		445		660

				27		120		399		604

				28		116		388		593

				29		166		336		532

				30		228		310		479

				31		227		348		510

				32		192		298		495

				33		184		318		402

				34		176		271		368

				35		175		232		311

				36		168		211		298

				37		143		206		278

				38		158		196		261

				39		159		192		277

				40		150		167		255

				41		111		181		224

				42		108		147		204

				43		109		191		213

				44		90		183		194

				45		100		194		246

				46		64		218		238

				47		105		246		309

				48		87		334		311

				49		124		362		302

				50		132		438		325

				51		91		512		341

				52		89		604		402

				53		91		618		462

				54		97		693		580

				55		38		812		619

				56		3		192		153

				57		0		0		0

				58		3		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		17		0

				16		0		65		0

				17		1		123		20

				18		22		161		120

				19		29		178		185

				20		55		256		266

				21		50		300		337

				22		77		283		427

				23		83		336		471

				24		80		353		588

				25		86		407		577

				26		99		448		655

				27		122		396		597

				28		114		392		609

				29		151		341		515

				30		228		309		488

				31		234		350		502

				32		204		299		514

				33		171		316		402

				34		180		273		380

				35		171		236		305

				36		170		212		295

				37		146		199		284

				38		155		205		261

				39		160		185		275

				40		152		165		263

				41		113		183		223

				42		108		154		206

				43		109		188		214

				44		92		180		203

				45		101		195		233

				46		69		210		239

				47		96		259		303

				48		98		320		310

				49		114		357		306

				50		130		418		323

				51		83		510		336

				52		77		601		391

				53		98		613		457

				54		102		689		575

				55		16		812		610

				56		2		56		56

				57		0		0		0

				58		2		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		73		0

				17		3		108		21

				18		21		179		125

				19		29		172		191

				20		56		242		270

				21		54		296		340

				22		74		300		424

				23		82		338		458

				24		77		351		592

				25		93		410		588

				26		101		440		655

				27		117		398		596

				28		122		396		603

				29		142		334		526

				30		229		322		490

				31		230		343		500

				32		200		294		523

				33		169		327		405

				34		181		277		367

				35		176		234		316

				36		169		219		300

				37		147		189		281

				38		152		206		272

				39		164		191		272

				40		147		165		264

				41		124		178		227

				42		104		150		206

				43		112		195		206

				44		91		183		197

				45		99		201		231

				46		71		195		246

				47		95		255		298

				48		96		295		304

				49		110		371		306

				50		133		417		325

				51		87		498		330

				52		75		602		388

				53		101		602		449

				54		98		685		572

				55		24		779		590

				56		3		145		121

				57		0		0		0

				58		0		0		0

				59		3		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		68		0

				17		2		111		18

				18		17		176		121

				19		33		174		195

				20		50		243		259

				21		62		298		339

				22		70		301		418

				23		86		337		463

				24		74		353		579

				25		93		414		610

				26		105		428		638

				27		110		403		618

				28		121		401		592

				29		143		338		530

				30		223		317		502

				31		237		345		490

				32		193		302		539

				33		172		324		392

				34		176		272		377

				35		187		240		321

				36		167		225		299

				37		151		190		284

				38		154		196		261

				39		163		197		275

				40		144		172		268

				41		122		167		233

				42		109		159		205

				43		112		184		205

				44		94		196		199

				45		96		195		222

				46		75		191		251

				47		91		248		299

				48		96		286		303

				49		112		378		304

				50		129		398		315

				51		91		499		327

				52		71		580		386

				53		107		617		442

				54		94		682		562

				55		27		763		592

				56		7		210		171

				57		0		0		0

				58		0		0		0

				59		3		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		70		0

				17		2		110		14

				18		17		174		118

				19		31		177		199

				20		52		237		262

				21		59		297		329

				22		66		296		414

				23		91		353		482

				24		74		351		579

				25		94		414		615

				26		101		427		639

				27		115		410		618

				28		118		404		602

				29		137		335		521

				30		219		319		513

				31		239		348		494

				32		193		295		517

				33		167		326		413

				34		184		278		377

				35		183		246		320

				36		174		222		299

				37		140		181		286

				38		159		204		260

				39		164		200		278

				40		142		174		267

				41		125		165		245

				42		107		165		194

				43		118		174		210

				44		94		202		202

				45		96		178		214

				46		72		200		254

				47		94		246		295

				48		96		271		297

				49		109		379		299

				50		121		394		315

				51		85		499		326

				52		66		574		387

				53		113		605		428

				54		93		681		555

				55		11		756		599

				56		1		65		40

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		5		0

				16		0		70		0

				17		1		103		5

				18		18		187		121

				19		28		175		197

				20		51		237		255

				21		59		288		345

				22		68		295		410

				23		91		364		494

				24		77		355		564

				25		97		421		627

				26		90		417		636

				27		120		415		613

				28		119		393		611

				29		135		339		526

				30		217		335		523

				31		241		340		477

				32		193		302		515

				33		165		326		428

				34		183		278		393

				35		186		252		319

				36		171		224		300

				37		144		184		279

				38		160		206		262

				39		164		195		279

				40		133		178		262

				41		138		165		251

				42		106		162		200

				43		117		182		197

				44		91		191		207

				45		100		175		208

				46		72		201		261

				47		89		239		273

				48		101		281		308

				49		104		369		295

				50		122		392		327

				51		86		492		320

				52		70		550		372

				53		109		617		425

				54		90		673		544

				55		21		742		608

				56		1		129		84

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/20		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		76		0

				17		0		97		0

				18		16		187		116

				19		35		184		207

				20		46		235		258

				21		62		292		331

				22		66		297		407

				23		94		348		501

				24		70		380		562

				25		106		405		619

				26		85		423		659

				27		119		415		617

				28		120		397		596

				29		128		338		542

				30		220		325		508

				31		246		343		488

				32		191		307		499

				33		169		330		448

				34		181		274		396

				35		186		252		328

				36		169		230		294

				37		142		189		283

				38		165		196		252

				39		163		200		285

				40		135		181		259

				41		136		164		258

				42		111		167		201

				43		108		177		202

				44		97		183		201

				45		103		186		203

				46		71		193		259

				47		87		237		274

				48		104		280		315

				49		99		358		294

				50		120		379		332

				51		91		494		306

				52		73		547		367

				53		107		611		424

				54		83		645		529

				55		33		749		605

				56		1		199		135

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		4		0

				16		0		72		0

				17		0		94		8

				18		15		193		116

				19		35		182		190

				20		47		239		276

				21		63		294		331

				22		64		305		407

				23		89		339		495

				24		78		375		557

				25		105		414		630

				26		84		426		638

				27		120		405		627

				28		117		394		596

				29		129		351		542

				30		213		321		517

				31		242		337		483

				32		196		313		484

				33		174		325		482

				34		174		286		384

				35		186		251		334

				36		166		227		299

				37		149		191		275

				38		163		200		265

				39		157		201		273

				40		139		181		264

				41		143		168		258

				42		109		164		207

				43		104		171		205

				44		104		187		196

				45		100		187		197

				46		78		185		266

				47		82		240		263

				48		100		277		321

				49		107		349		285

				50		115		380		330

				51		78		467		299

				52		72		564		375

				53		101		594		415

				54		88		647		526

				55		23		738		600

				56		1		65		46

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		71		0

				17		3		99		12

				18		17		191		115

				19		32		179		191

				20		46		238		275

				21		64		289		340

				22		69		321		404

				23		88		328		493

				24		78		372		550

				25		95		412		641

				26		94		428		632

				27		114		420		620

				28		120		380		595

				29		122		369		544

				30		215		313		516

				31		222		327		489

				32		210		331		488

				33		179		316		477

				34		170		285		386

				35		183		254		350

				36		171		231		300

				37		149		194		274

				38		160		195		272

				39		160		206		267

				40		137		180		264

				41		149		168		265

				42		106		167		214

				43		107		164		195

				44		102		188		203

				45		100		188		189

				46		83		185		263

				47		81		231		264

				48		98		271		302

				49		101		353		304

				50		119		376		316

				51		83		455		302

				52		68		557		366

				53		102		596		411

				54		91		625		525

				55		26		749		589

				56		2		119		96

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		64		0

				17		5		104		17

				18		18		185		113

				19		30		192		187

				20		48		235		283

				21		62		280		336

				22		68		327		411

				23		85		325		490

				24		82		370		532

				25		98		406		646

				26		91		447		634

				27		107		415		629

				28		126		375		587

				29		123		373		546

				30		199		320		517

				31		225		315		480

				32		214		343		495

				33		182		301		482

				34		173		293		385

				35		172		257		365

				36		177		231		293

				37		157		197		274

				38		147		200		283

				39		167		200		265

				40		140		185		266

				41		150		166		253

				42		106		173		224

				43		106		161		188

				44		101		179		214

				45		108		189		185

				46		80		193		255

				47		73		220		261

				48		102		265		306

				49		102		345		302

				50		116		373		308

				51		82		454		302

				52		66		542		369

				53		106		597		410

				54		87		631		515

				55		36		728		575

				56		4		186		151

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		14		0

				16		0		62		0

				17		6		113		18

				18		15		179		113

				19		32		195		195

				20		50		236		286

				21		62		277		322

				22		65		323		418

				23		87		324		491

				24		84		379		542

				25		93		409		651

				26		98		436		603

				27		102		418		650

				28		123		371		588

				29		124		387		548

				30		193		320		517

				31		222		310		470

				32		218		347		501

				33		181		292		490

				34		180		302		384

				35		173		263		363

				36		169		225		293

				37		165		211		289

				38		145		201		278

				39		162		194		266

				40		147		184		262

				41		154		170		267

				42		106		171		214

				43		102		157		193

				44		106		183		209

				45		98		186		190

				46		89		193		254

				47		70		218		246

				48		104		257		305

				49		91		334		313

				50		120		375		302

				51		71		440		309

				52		71		522		361

				53		104		611		404

				54		85		626		495

				55		25		713		572

				56		1		67		53

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		16		0

				16		0		54		0

				17		6		118		22

				18		15		178		104

				19		34		198		211

				20		51		232		282

				21		62		279		321

				22		66		333		410

				23		86		325		502

				24		82		382		538

				25		93		405		640

				26		90		426		612

				27		108		424		645

				28		120		382		593

				29		128		377		557

				30		183		327		523

				31		227		308		469

				32		220		343		502

				33		186		295		485

				34		173		311		393

				35		175		265		363

				36		173		224		306

				37		164		212		289

				38		142		199		275

				39		165		198		266

				40		148		187		266

				41		149		163		252

				42		105		177		228

				43		108		156		196

				44		105		183		205

				45		95		182		196

				46		93		193		247

				47		70		215		235

				48		103		256		307

				49		86		326		301

				50		122		369		319

				51		77		436		308

				52		73		512		350

				53		96		602		396

				54		85		618		486

				55		33		704		574

				56		1		138		100

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		17		0

				16		0		56		0

				17		6		117		23

				18		14		174		105

				19		37		198		215

				20		49		227		271

				21		58		281		337

				22		69		346		413

				23		87		322		491

				24		78		383		545

				25		97		403		631

				26		96		419		608

				27		99		440		647

				28		120		378		574

				29		126		376		571

				30		178		330		521

				31		227		307		475

				32		223		345		504

				33		185		291		490

				34		179		312		397

				35		172		270		364

				36		172		228		307

				37		165		208		294

				38		143		206		276

				39		157		194		259

				40		156		190		274

				41		147		163		251

				42		110		179		222

				43		107		146		202

				44		109		190		209

				45		90		182		192

				46		100		192		241

				47		64		216		237

				48		103		242		304

				49		86		327		309

				50		124		359		299

				51		80		433		321

				52		73		508		334

				53		89		597		401

				54		91		611		456

				55		38		680		575

				56		1		213		158

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		56		0

				17		5		121		24

				18		17		173		99

				19		37		202		223

				20		46		220		271

				21		63		276		335

				22		59		355		420

				23		84		321		496

				24		87		383		531

				25		97		391		637

				26		92		431		615

				27		103		440		634

				28		125		372		565

				29		123		383		586

				30		165		334		505

				31		224		306		484

				32		227		347		494

				33		194		293		508

				34		167		311		398

				35		176		273		376

				36		169		232		301

				37		167		208		290

				38		146		199		283

				39		155		203		258

				40		157		184		272

				41		148		161		259

				42		112		181		220

				43		107		153		205

				44		109		187		209

				45		91		179		201

				46		101		194		229

				47		69		207		236

				48		94		255		297

				49		97		312		309

				50		114		354		303

				51		69		414		318

				52		73		504		330

				53		77		596		389

				54		98		608		452

				55		28		681		570

				56		1		55		47

				57		1		0		0

				58		0		0		0

				59		2		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		14		0

				16		0		58		0

				17		4		126		20

				18		17		164		102

				19		37		219		220

				20		44		210		268

				21		65		268		348

				22		59		348		416

				23		80		339		502

				24		87		383		515

				25		92		396		644

				26		96		435		627

				27		103		427		626

				28		123		375		565

				29		130		385		575

				30		160		328		514

				31		227		318		486

				32		226		339		491

				33		189		291		519

				34		166		319		399

				35		175		276		363

				36		173		230		312

				37		166		215		295

				38		147		189		279

				39		152		204		269

				40		161		190		267

				41		144		162		261

				42		122		176		223

				43		103		150		205

				44		112		195		200

				45		90		180		197

				46		99		199		228

				47		70		193		244

				48		94		252		294

				49		94		288		301

				50		110		368		305

				51		77		413		320

				52		73		492		322

				53		75		596		385

				54		101		598		445

				55		32		676		565

				56		2		113		93

				57		1		0		0

				58		0		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		58		0

				17		4		125		18

				18		12		165		96

				19		36		221		224

				20		44		215		278

				21		67		268		337

				22		65		342		419

				23		77		336		494

				24		87		386		514

				25		89		402		638

				26		97		438		641

				27		112		416		608

				28		116		383		584

				29		127		388		566

				30		166		332		519

				31		222		311		499

				32		233		341		479

				33		181		299		534

				34		169		318		386

				35		171		270		372

				36		183		236		317

				37		165		220		295

				38		150		189		283

				39		154		196		257

				40		160		194		269

				41		141		170		265

				42		120		166		229

				43		108		158		203

				44		112		184		199

				45		94		193		198

				46		95		192		219

				47		74		190		250

				48		90		245		295

				49		95		282		299

				50		111		372		303

				51		80		395		311

				52		70		492		319

				53		71		578		382

				54		107		613		439

				55		34		674		554

				56		3		161		145

				57		1		0		0

				58		0		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		4		0

				16		0		63		0

				17		2		129		11

				18		17		162		104

				19		36		221		218

				20		36		220		280

				21		67		268		348

				22		67		333		404

				23		74		332		489

				24		94		392		535

				25		83		401		630

				26		103		439		651

				27		109		413		604

				28		123		390		582

				29		126		392		577

				30		157		330		505

				31		225		313		509

				32		232		343		482

				33		180		293		512

				34		165		320		405

				35		181		276		373

				36		179		243		316

				37		173		217		295

				38		138		179		286

				39		159		204		255

				40		161		198		274

				41		140		171		263

				42		122		163		242

				43		107		163		192

				44		118		174		205

				45		94		199		199

				46		95		176		212

				47		70		199		253

				48		93		243		291

				49		95		266		293

				50		108		374		297

				51		64		392		312

				52		76		491		318

				53		66		572		383

				54		113		601		426

				55		17		673		547

				56		3		58		48

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		2		0

				16		0		58		0

				17		1		133		5

				18		20		154		106

				19		34		225		217

				20		36		222		276

				21		65		268		351

				22		66		331		410

				23		76		333		475

				24		94		395		562

				25		88		397		603

				26		106		451		670

				27		100		402		598

				28		130		394		577

				29		125		380		586

				30		156		333		506

				31		222		329		518

				32		235		337		464

				33		181		299		510

				34		162		321		420

				35		181		275		389

				36		182		249		316

				37		169		218		295

				38		142		182		278

				39		160		205		257

				40		161		193		274

				41		132		174		258

				42		135		163		249

				43		106		159		198

				44		117		181		192

				45		91		188		204

				46		99		173		206

				47		70		200		260

				48		88		236		270

				49		100		275		303

				50		103		364		292

				51		69		391		323

				52		74		485		313

				53		70		546		367

				54		109		615		423

				55		24		665		535

				56		4		107		102

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/21		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		58		0

				17		0		134		0

				18		17		151		93

				19		33		224		219

				20		45		224		291

				21		55		271		350

				22		71		326		402

				23		76		342		473

				24		94		371		571

				25		83		421		600

				26		113		444		673

				27		96		403		609

				28		131		398		584

				29		125		381		572

				30		148		333		524

				31		229		320		505

				32		239		340		475

				33		179		304		494

				34		166		326		441

				35		179		270		394

				36		184		250		323

				37		167		223		290

				38		140		187		281

				39		165		195		248

				40		160		198		279

				41		135		178		255

				42		132		162		256

				43		111		164		198

				44		108		175		197

				45		97		180		198

				46		102		184		201

				47		69		193		259

				48		86		234		270

				49		103		276		309

				50		98		351		291

				51		74		379		329

				52		74		489		299

				53		72		541		361

				54		106		608		422

				55		23		637		523

				56		10		185		148

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		4		0

				16		0		56		0

				17		2		137		9

				18		18		152		97

				19		33		236		214

				20		46		216		280

				21		56		272		367

				22		71		327		398

				23		78		334		473

				24		89		367		574

				25		91		417		600

				26		112		445		664

				27		92		411		600

				28		131		391		593

				29		125		384		573

				30		144		342		527

				31		225		317		510

				32		236		335		470

				33		181		309		479

				34		172		321		474

				35		173		282		384

				36		184		249		328

				37		165		221		296

				38		147		188		273

				39		163		199		261

				40		154		199		267

				41		138		178		261

				42		140		166		257

				43		108		162		204

				44		104		168		201

				45		104		184		193

				46		99		184		195

				47		76		185		266

				48		81		237		259

				49		99		272		316

				50		106		342		279

				51		63		380		326

				52		73		462		293

				53		71		558		369

				54		100		590		412

				55		21		641		520

				56		2		52		41

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		57		0

				17		3		142		12

				18		19		148		99

				19		33		233		209

				20		48		216		276

				21		54		274		372

				22		72		326		409

				23		83		349		467

				24		86		359		571

				25		90		415		602

				26		103		435		672

				27		101		413		595

				28		123		409		590

				29		127		368		571

				30		143		361		529

				31		223		306		505

				32		221		326		478

				33		197		325		482

				34		175		314		467

				35		170		279		385

				36		180		253		345

				37		170		226		297

				38		147		191		270

				39		160		194		268

				40		157		206		263

				41		137		177		259

				42		146		166		263

				43		105		165		211

				44		107		161		190

				45		102		185		201

				46		99		185		188

				47		81		184		263

				48		80		229		260

				49		97		266		299

				50		100		346		298

				51		70		375		310

				52		74		451		296

				53		67		549		362

				54		101		593		407

				55		28		619		520

				56		2		117		80

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		9		0

				16		0		61		0

				17		3		135		23

				18		20		154		99

				19		35		226		206

				20		49		228		268

				21		53		272		385

				22		71		306		403

				23		81		362		466

				24		83		352		574

				25		95		411		588

				26		102		431		667

				27		99		429		601

				28		118		409		597

				29		132		364		566

				30		143		367		531

				31		206		314		507

				32		224		313		470

				33		205		338		488

				34		176		300		473

				35		173		287		384

				36		169		255		360

				37		176		226		291

				38		154		194		269

				39		146		198		279

				40		164		200		261

				41		140		182		261

				42		148		165		252

				43		104		170		221

				44		106		158		183

				45		101		177		211

				46		107		185		184

				47		78		192		255

				48		72		218		257

				49		102		259		304

				50		102		338		294

				51		73		372		302

				52		68		451		297

				53		65		532		363

				54		105		595		405

				55		34		626		512

				56		4		163		120

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		63		0

				17		3		130		24

				18		21		165		99

				19		32		220		193

				20		51		234		278

				21		58		273		378

				22		71		298		406

				23		77		362		473

				24		88		351		570

				25		92		419		594

				26		99		431		673

				27		106		415		580

				28		115		410		616

				29		129		359		565

				30		142		381		536

				31		200		315		508

				32		219		306		459

				33		212		343		494

				34		174		290		481

				35		180		298		382

				36		170		259		358

				37		168		221		291

				38		162		205		283

				39		144		198		274

				40		160		194		263

				41		146		181		259

				42		151		169		266

				43		105		169		210

				44		101		155		188

				45		106		179		206

				46		96		182		189

				47		88		191		254

				48		69		216		244

				49		103		253		302

				50		90		328		305

				51		61		374		297

				52		65		437		304

				53		70		513		355

				54		104		609		399

				55		15		622		491

				56		2		55		50

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		65		0

				17		3		119		24

				18		24		166		90

				19		30		222		192

				20		49		241		289

				21		60		265		377

				22		71		300		401

				23		78		373		470

				24		90		352		575

				25		90		417		594

				26		99		423		663

				27		100		410		591

				28		120		413		609

				29		129		371		574

				30		141		370		541

				31		190		323		513

				32		224		302		458

				33		213		338		495

				34		180		293		476

				35		172		306		389

				36		173		260		358

				37		172		220		304

				38		162		207		284

				39		140		196		271

				40		164		198		265

				41		147		184		261

				42		147		162		250

				43		104		175		224

				44		106		154		192

				45		105		178		203

				46		93		178		195

				47		92		190		247

				48		69		213		233

				49		103		252		304

				50		85		320		293

				51		70		367		315

				52		64		434		302

				53		73		502		344

				54		96		599		393

				55		23		613		482

				56		3		118		99

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		68		0

				17		3		120		22

				18		22		168		95

				19		28		217		186

				20		55		244		303

				21		55		265		359

				22		72		300		417

				23		76		381		477

				24		98		342		565

				25		87		424		601

				26		100		424		659

				27		104		398		591

				28		116		427		608

				29		134		367		554

				30		140		369		554

				31		181		328		512

				32		224		299		465

				33		216		340		495

				34		178		291		482

				35		178		307		393

				36		170		263		359

				37		171		224		306

				38		163		203		289

				39		141		203		272

				40		157		193		258

				41		154		188		268

				42		145		162		248

				43		109		177		218

				44		105		144		198

				45		109		185		206

				46		88		179		192

				47		99		188		241

				48		63		215		235

				49		102		239		301

				50		85		320		301

				51		75		355		296

				52		63		432		316

				53		73		500		329

				54		88		594		398

				55		33		605		454

				56		4		167		158

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		16		0

				16		0		65		0

				17		2		117		17

				18		19		172		98

				19		30		222		178

				20		51		248		315

				21		53		253		355

				22		79		301		410

				23		74		383		491

				24		94		337		568

				25		97		425		592

				26		101		417		671

				27		98		407		597

				28		118		427		600

				29		140		363		546

				30		131		378		570

				31		170		331		495

				32		222		297		477

				33		219		343		487

				34		189		293		499

				35		166		309		394

				36		174		264		371

				37		168		228		299

				38		166		203		286

				39		143		196		278

				40		155		201		256

				41		156		183		266

				42		147		159		256

				43		110		180		216

				44		105		150		200

				45		109		182		206

				46		90		178		201

				47		101		188		227

				48		67		205		236

				49		93		252		294

				50		96		307		302

				51		50		350		299

				52		61		413		314

				53		73		497		325

				54		77		592		386

				55		23		601		450

				56		0		56		42

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		2		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		72		0

				17		2		114		15

				18		16		180		94

				19		32		211		190

				20		46		266		298

				21		54		248		365

				22		80		290		414

				23		75		384		495

				24		92		344		570

				25		98		427		575

				26		97		423		678

				27		101		411		612

				28		122		415		590

				29		141		366		548

				30		139		380		561

				31		164		325		505

				32		225		309		477

				33		218		337		485

				34		186		289		510

				35		165		317		396

				36		174		269		356

				37		172		226		310

				38		165		209		290

				39		144		186		275

				40		152		202		266

				41		159		190		263

				42		143		161		258

				43		120		172		219

				44		101		148		201

				45		112		190		197

				46		90		179		197

				47		98		194		226

				48		69		191		244

				49		93		249		291

				50		93		284		295

				51		55		362		301

				52		61		411		316

				53		72		487		319

				54		75		591		381

				55		31		591		443

				56		0		110		85

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		2		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		72		0

				17		2		119		15

				18		16		183		93

				19		28		208		187

				20		46		266		301

				21		52		247		373

				22		83		286		401

				23		81		385		495

				24		89		344		564

				25		100		423		579

				26		94		438		675

				27		105		417		620

				28		126		401		575

				29		132		375		574

				30		138		383		550

				31		170		328		508

				32		218		303		490

				33		227		339		475

				34		176		297		526

				35		168		315		381

				36		170		263		365

				37		182		232		315

				38		164		216		290

				39		148		186		280

				40		154		194		253

				41		159		193		265

				42		139		169		262

				43		118		161		225

				44		106		156		201

				45		111		179		195

				46		94		190		198

				47		94		188		217

				48		73		189		249

				49		89		241		292

				50		95		281		294

				51		56		366		299

				52		63		391		308

				53		69		489		317

				54		71		571		377

				55		40		605		436

				56		0		156		126

				57		1		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		2		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		7		0

				16		0		65		0

				17		2		125		10

				18		11		177		98

				19		33		204		193

				20		42		268		294

				21		48		257		371

				22		83		287		403

				23		85		376		474

				24		88		345		561

				25		101		424		600

				26		93		445		672

				27		107		417		623

				28		121		396		573

				29		141		381		570

				30		138		388		564

				31		159		323		495

				32		222		305		501

				33		223		342		479

				34		176		291		507

				35		164		317		401

				36		181		269		364

				37		177		240		314

				38		172		213		290

				39		136		177		283

				40		159		201		252

				41		160		196		270

				42		138		170		260

				43		121		158		238

				44		104		162		190

				45		117		168		202

				46		94		196		199

				47		94		172		210

				48		69		198		252

				49		92		238		288

				50		95		266		288

				51		48		366		294

				52		60		388		308

				53		75		488		317

				54		66		565		379

				55		18		592		423

				56		0		57		40

				57		1		0		0

				58		0		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		64		0

				17		2		113		6

				18		11		192		96

				19		33		198		197

				20		42		279		299

				21		47		259		358

				22		80		285		393

				23		83		366		490

				24		94		354		550

				25		101		428		624

				26		95		441		662

				27		109		424		632

				28		110		387		569

				29		147		383		567

				30		133		375		572

				31		159		327		498

				32		218		323		511

				33		226		336		461

				34		176		295		505

				35		162		318		416

				36		181		269		379

				37		181		245		314

				38		168		214		292

				39		140		180		275

				40		160		203		254

				41		160		191		271

				42		130		174		256

				43		134		159		244

				44		103		158		196

				45		116		175		190

				46		91		186		204

				47		98		169		205

				48		69		199		259

				49		87		232		268

				50		100		274		299

				51		48		358		288

				52		60		385		318

				53		73		481		312

				54		70		540		362

				55		20		608		419

				56		2		95		83

				57		1		0		0

				58		0		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/22		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		69		0

				17		0		117		0

				18		12		192		91

				19		31		200		192

				20		42		269		300

				21		53		258		375

				22		72		298		393

				23		89		356		489

				24		96		366		544

				25		100		408		628

				26		91		472		669

				27		115		415		622

				28		99		386		581

				29		147		385		574

				30		136		378		556

				31		149		327		515

				32		223		316		499

				33		228		338		470

				34		173		300		489

				35		166		323		437

				36		179		264		384

				37		183		247		321

				38		166		219		287

				39		138		184		278

				40		165		193		244

				41		159		196		276

				42		132		178		253

				43		132		159		252

				44		108		162		197

				45		107		170		195

				46		96		179		197

				47		101		179		201

				48		66		191		256

				49		84		231		269

				50		103		273		305

				51		47		345		287

				52		61		373		324

				53		73		483		298

				54		72		535		356

				55		23		601		416

				56		2		146		117

				57		1		0		0

				58		0		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		4		0

				16		0		65		0

				17		2		125		7

				18		10		190		87

				19		32		200		192

				20		43		271		301

				21		50		264		365

				22		67		296		413

				23		93		353		477

				24		98		367		541

				25		96		407		634

				26		100		463		657

				27		118		424		628

				28		96		390		567

				29		147		377		583

				30		130		380		558

				31		146		338		518

				32		218		313		503

				33		224		333		465

				34		178		303		475

				35		171		319		468

				36		173		276		374

				37		183		246		326

				38		164		217		294

				39		145		185		269

				40		163		196		258

				41		154		196		263

				42		135		178		260

				43		140		163		252

				44		107		159		203

				45		101		163		199

				46		103		183		192

				47		98		180		195

				48		73		182		262

				49		79		235		258

				50		99		269		313

				51		46		334		276

				52		59		373		323

				53		72		457		291

				54		71		551		363

				55		17		583		409

				56		0		56		36

				57		1		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		7		0

				16		0		66		0

				17		4		130		17

				18		7		190		91

				19		36		192		194

				20		39		268		290

				21		52		262		354

				22		69		301		425

				23		94		342		476

				24		98		383		531

				25		95		399		635

				26		97		457		655

				27		110		420		640

				28		105		392		569

				29		143		393		574

				30		136		365		559

				31		143		358		517

				32		215		302		498

				33		210		324		473

				34		191		320		479

				35		174		312		460

				36		170		274		378

				37		179		250		340

				38		170		223		295

				39		144		189		266

				40		160		190		265

				41		157		202		259

				42		134		177		256

				43		145		164		260

				44		104		161		210

				45		104		157		189

				46		101		183		200

				47		98		182		188

				48		79		181		258

				49		77		225		259

				50		96		262		296

				51		52		337		295

				52		55		367		307

				53		73		447		294

				54		66		543		356

				55		24		586		403

				56		1		99		75

				57		1		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		67		0

				17		4		139		27

				18		7		179		92

				19		35		192		194

				20		45		266		282

				21		52		266		338

				22		69		305		445

				23		93		329		472

				24		93		397		535

				25		95		399		638

				26		105		447		639

				27		108		415		639

				28		98		406		577

				29		142		393		581

				30		140		360		555

				31		144		364		518

				32		198		311		500

				33		215		310		466

				34		199		334		485

				35		174		295		467

				36		173		282		376

				37		168		251		355

				38		176		224		289

				39		152		191		266

				40		146		194		275

				41		164		197		258

				42		137		181		258

				43		146		164		248

				44		103		166		221

				45		103		155		181

				46		100		174		210

				47		106		183		184

				48		76		188		250

				49		70		215		256

				50		100		255		301

				51		61		330		292

				52		51		364		301

				53		67		447		293

				54		64		527		356

				55		34		586		402

				56		3		152		107

				57		1		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		17		0

				16		0		64		0

				17		2		139		38

				18		10		172		88

				19		33		202		195

				20		45		260		264

				21		53		273		351

				22		69		309		449

				23		98		318		463

				24		91		394		539

				25		97		400		632

				26		100		447		639

				27		111		419		649

				28		105		399		554

				29		140		392		599

				30		136		356		554

				31		142		379		522

				32		189		312		501

				33		212		304		455

				34		204		339		492

				35		172		283		476

				36		179		293		375

				37		169		252		353

				38		168		220		289

				39		160		203		280

				40		144		195		271

				41		160		191		259

				42		143		180		256

				43		150		168		262

				44		104		164		210

				45		98		152		185

				46		104		177		205

				47		96		180		189

				48		86		186		249

				49		67		214		243

				50		101		248		302

				51		38		320		301

				52		49		366		294

				53		64		433		299

				54		68		508		349

				55		13		598		397

				56		2		50		29

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		18		0

				16		0		59		0

				17		3		143		35

				18		10		158		98

				19		33		208		198

				20		43		262		261

				21		52		277		363

				22		70		296		448

				23		93		327		445

				24		94		403		543

				25		100		402		637

				26		97		442		623

				27		110		413		640

				28		99		395		558

				29		140		398		591

				30		140		366		563

				31		140		369		527

				32		179		321		506

				33		219		300		455

				34		205		335		493

				35		177		286		472

				36		168		303		382

				37		172		255		353

				38		171		216		302

				39		160		205		280

				40		140		193		268

				41		164		196		259

				42		144		182		258

				43		146		161		245

				44		103		170		224

				45		104		152		189

				46		102		177		201

				47		93		176		195

				48		91		185		242

				49		66		211		232

				50		101		246		303

				51		39		313		290

				52		52		360		312

				53		64		430		297

				54		70		497		338

				55		14		593		391

				56		2		102		69

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		18		0

				16		0		61		0

				17		4		144		32

				18		11		157		96

				19		31		216		213

				20		42		259		247

				21		59		281		382

				22		69		293		429

				23		87		336		457

				24		92		402		535

				25		109		389		638

				26		91		453		630

				27		112		411		637

				28		107		383		559

				29		131		411		591

				30		141		362		544

				31		137		367		544

				32		173		326		503

				33		220		297		459

				34		208		337		492

				35		175		285		477

				36		174		303		388

				37		169		261		354

				38		170		218		303

				39		162		201		285

				40		141		201		269

				41		157		192		252

				42		151		185		266

				43		144		161		246

				44		108		171		215

				45		103		143		196

				46		106		182		204

				47		88		178		190

				48		98		182		237

				49		60		212		233

				50		101		232		300

				51		44		314		298

				52		53		350		294

				53		63		428		310

				54		70		495		324

				55		18		589		395

				56		2		146		100

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		18		0

				16		0		60		0

				17		3		140		31

				18		10		155		91

				19		31		215		218

				20		46		256		244

				21		52		282		385

				22		71		286		422

				23		92		343		459

				24		86		409		542

				25		105		380		635

				26		103		457		622

				27		108		408		651

				28		103		392		563

				29		134		412		585

				30		144		355		533

				31		133		376		560

				32		160		328		486

				33		219		295		470

				34		212		340		484

				35		185		287		495

				36		161		306		390

				37		172		260		365

				38		166		223		296

				39		165		202		280

				40		142		195		276

				41		155		199		252

				42		152		180		263

				43		145		157		254

				44		109		173		213

				45		103		149		200

				46		106		179		204

				47		89		176		198

				48		100		182		225

				49		64		203		234

				50		92		245		292

				51		41		301		299

				52		50		345		297

				53		61		408		307

				54		70		494		322

				55		12		586		382

				56		1		52		37

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		15		0

				16		0		61		0

				17		2		138		26

				18		14		154		96

				19		28		223		199

				20		45		248		271

				21		50		286		370

				22		72		283		428

				23		95		331		462

				24		89		419		546

				25		102		393		634

				26		97		457		610

				27		104		415		658

				28		109		398		577

				29		135		400		573

				30		143		358		536

				31		139		377		552

				32		155		321		494

				33		221		307		471

				34		212		334		482

				35		181		284		506

				36		161		314		392

				37		170		265		351

				38		170		220		308

				39		164		208		287

				40		143		185		272

				41		152		201		261

				42		156		185		259

				43		141		158		257

				44		119		167		215

				45		99		148		201

				46		109		186		195

				47		89		177		194

				48		97		188		224

				49		66		189		242

				50		91		243		289

				51		43		278		292

				52		50		358		300

				53		61		406		309

				54		68		481		317

				55		18		584		376

				56		1		95		73

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		62		0

				17		2		140		21

				18		17		157		97

				19		32		224		206

				20		37		246		265

				21		57		284		372

				22		68		280		435

				23		96		335		450

				24		90		425		548

				25		97		379		633

				26		102		456		623

				27		100		426		653

				28		114		403		583

				29		133		386		558

				30		137		367		559

				31		137		379		543

				32		161		324		496

				33		213		302		485

				34		220		336		472

				35		171		290		524

				36		164		311		378

				37		165		259		360

				38		179		226		314

				39		162		216		287

				40		147		184		277

				41		154		192		249

				42		156		189		262

				43		138		167		260

				44		116		156		222

				45		104		155		201

				46		109		176		192

				47		92		189		195

				48		94		183		215

				49		69		186		247

				50		87		235		290

				51		47		277		291

				52		49		359		298

				53		63		387		301

				54		65		485		315

				55		22		564		373

				56		2		154		107

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		4		0

				16		0		67		0

				17		2		141		10

				18		22		167		106

				19		30		219		198

				20		43		244		271

				21		52		282		371

				22		63		285		437

				23		98		340		456

				24		90		415		532

				25		97		380		632

				26		105		455		649

				27		93		431		639

				28		122		404		588

				29		127		383		559

				30		145		372		553

				31		136		384		558

				32		151		320		484

				33		217		304		495

				34		216		338		476

				35		171		285		504

				36		160		311		397

				37		176		265		362

				38		173		236		312

				39		170		212		287

				40		135		175		280

				41		158		199		248

				42		158		193		268

				43		136		167		256

				44		119		155		235

				45		103		159		189

				46		115		166		199

				47		92		195		196

				48		94		166		210

				49		67		195		247

				50		90		237		285

				51		32		259		284

				52		45		360		292

				53		60		384		304

				54		71		482		312

				55		11		559		375

				56		1		43		28

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		2		0

				16		0		72		0

				17		1		140		4

				18		23		159		107

				19		27		224		197

				20		47		238		279

				21		53		291		368

				22		58		292		435

				23		99		336		451

				24		93		410		552

				25		97		386		613

				26		105		452		672

				27		98		427		622

				28		122		410		599

				29		117		374		554

				30		152		377		547

				31		132		372		568

				32		148		325		488

				33		213		321		504

				34		219		333		458

				35		171		289		501

				36		157		312		412

				37		176		265		378

				38		177		241		312

				39		165		213		290

				40		139		178		273

				41		159		201		250

				42		158		188		268

				43		128		171		252

				44		132		156		241

				45		102		155		195

				46		114		173		186

				47		89		185		200

				48		98		164		204

				49		66		194		254

				50		84		231		264

				51		41		269		294

				52		41		351		287

				53		60		382		314

				54		70		473		307

				55		17		533		359

				56		2		98		68

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/23		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		67		0

				17		0		137		0

				18		21		165		100

				19		26		221		192

				20		46		233		286

				21		49		292		363

				22		64		289		453

				23		87		343		455

				24		104		403		534

				25		101		397		609

				26		107		441		690

				27		95		453		619

				28		128		398		592

				29		107		374		566

				30		157		381		554

				31		131		376		553

				32		141		325		506

				33		218		311		493

				34		222		334		467

				35		168		295		486

				36		161		318		431

				37		174		259		384

				38		179		242		318

				39		162		218		285

				40		137		181		277

				41		164		190		242

				42		157		193		271

				43		131		175		249

				44		130		156		249

				45		107		159		196

				46		105		168		191

				47		95		178		193

				48		101		175		200

				49		65		186		252

				50		82		229		266

				51		48		270		299

				52		36		338		286

				53		61		371		319

				54		70		475		294

				55		21		528		352

				56		3		142		101

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		4		0

				16		0		68		0

				17		0		129		5

				18		22		174		102

				19		26		222		195

				20		49		228		274

				21		48		293		376

				22		63		296		445

				23		83		343		470

				24		109		404		530

				25		101		397		610

				26		103		434		678

				27		100		447		622

				28		128		405		595

				29		106		377		555

				30		159		373		565

				31		128		377		553

				32		139		337		514

				33		211		308		495

				34		220		329		463

				35		171		298		471

				36		168		314		461

				37		168		271		374

				38		179		241		323

				39		160		216		291

				40		143		183		268

				41		161		193		256

				42		152		194		259

				43		134		175		255

				44		138		160		249

				45		106		157		202

				46		99		161		195

				47		103		183		188

				48		97		174		195

				49		71		179		257

				50		78		233		253

				51		37		264		307

				52		36		330		275

				53		59		369		318

				54		69		451		286

				55		11		541		359

				56		0		39		29

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		64		0

				17		2		135		13

				18		24		176		102

				19		23		222		193

				20		51		218		285

				21		45		294		362

				22		62		290		439

				23		82		344		487

				24		110		400		522

				25		101		409		604

				26		101		426		676

				27		100		443		620

				28		119		404		607

				29		114		380		553

				30		155		389		562

				31		131		361		555

				32		137		357		513

				33		207		298		490

				34		206		321		471

				35		187		314		477

				36		170		307		452

				37		165		268		378

				38		178		245		337

				39		164		222		292

				40		141		187		265

				41		158		187		263

				42		155		200		256

				43		133		175		252

				44		143		160		256

				45		103		159		209

				46		102		155		186

				47		100		182		195

				48		97		177		188

				49		79		178		255

				50		74		224		253

				51		39		259		293

				52		38		334		291

				53		55		364		301

				54		71		441		289

				55		14		532		350

				56		0		85		63

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		8		0

				16		0		60		0

				17		1		134		19

				18		23		180		112

				19		26		208		188

				20		50		229		283

				21		49		289		361

				22		60		295		427

				23		85		346		504

				24		110		388		505

				25		98		416		600

				26		98		432		678

				27		106		435		615

				28		115		395		602

				29		108		397		560

				30		156		387		568

				31		137		356		550

				32		135		363		513

				33		191		307		491

				34		211		306		462

				35		194		330		483

				36		171		292		461

				37		167		277		373

				38		167		245		352

				39		170		223		287

				40		151		189		264

				41		143		191		274

				42		162		193		255

				43		136		180		255

				44		144		159		244

				45		103		163		220

				46		100		153		178

				47		99		173		205

				48		105		179		184

				49		76		184		248

				50		67		214		248

				51		52		252		298

				52		38		328		288

				53		51		360		295

				54		65		441		290

				55		22		516		351

				56		1		137		93

				57		0		0		0

				58		1		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		62		0

				17		2		130		21

				18		20		178		118

				19		30		196		188

				20		47		244		291

				21		45		282		345

				22		63		297		438

				23		86		356		496

				24		110		383		496

				25		97		414		615

				26		104		434		664

				27		101		437		617

				28		118		401		605

				29		113		389		539

				30		149		387		586

				31		134		350		550

				32		132		375		516

				33		184		307		491

				34		209		300		450

				35		198		336		490

				36		170		281		470

				37		173		288		372

				38		166		249		350

				39		163		218		285

				40		158		201		278

				41		141		191		270

				42		159		187		258

				43		141		179		251

				44		149		163		259

				45		104		162		208

				46		96		150		184

				47		103		176		200

				48		95		176		188

				49		86		184		247

				50		65		213		236

				51		39		245		297

				52		33		318		297

				53		49		361		289

				54		63		427		297

				55		16		497		345

				56		0		63		23

				57		0		0		0

				58		0		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		61		0

				17		4		129		23

				18		17		178		109

				19		32		194		193

				20		48		248		297

				21		47		280		340

				22		57		312		450

				23		88		335		500

				24		107		388		480

				25		99		431		621

				26		107		431		662

				27		103		435		608

				28		118		394		600

				29		107		387		540

				30		150		393		579

				31		137		360		559

				32		132		366		522

				33		174		314		494

				34		217		295		450

				35		200		331		491

				36		174		285		466

				37		165		297		378

				38		169		253		350

				39		167		215		295

				40		158		203		278

				41		137		190		268

				42		163		189		259

				43		142		181		252

				44		145		157		244

				45		103		167		223

				46		102		150		185

				47		102		176		197

				48		92		172		193

				49		91		183		240

				50		64		210		226

				51		42		245		297

				52		31		310		286

				53		51		354		307

				54		63		425		295

				55		19		487		334

				56		0		108		57

				57		0		0		0

				58		0		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		60		0

				17		1		127		26

				18		17		186		98

				19		36		191		188

				20		48		255		312

				21		47		272		335

				22		61		307		461

				23		87		333		488

				24		100		399		499

				25		101		430		607

				26		115		425		660

				27		98		445		618

				28		120		394		593

				29		112		374		542

				30		141		405		579

				31		143		358		540

				32		129		363		540

				33		169		320		492

				34		217		291		455

				35		204		334		490

				36		171		283		473

				37		171		297		383

				38		166		259		351

				39		167		218		296

				40		159		199		282

				41		139		198		268

				42		156		185		251

				43		148		184		261

				44		144		159		244

				45		106		167		215

				46		101		141		192

				47		106		182		201

				48		87		175		188

				49		98		179		235

				50		58		211		226

				51		48		231		294

				52		30		311		294

				53		52		344		288

				54		62		422		308

				55		21		484		321

				56		2		147		91

				57		0		0		0

				58		0		0		0

				59		1		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		61		0

				17		1		121		28

				18		18		187		107

				19		37		194		179

				20		46		243		317

				21		49		284		324

				22		58		306		459

				23		80		333		490

				24		108		395		507

				25		100		437		606

				26		112		417		657

				27		108		438		609

				28		122		392		607

				29		106		385		546

				30		142		404		573

				31		145		352		528

				32		126		372		554

				33		156		322		477

				34		217		290		466

				35		206		336		480

				36		182		285		492

				37		159		301		384

				38		169		258		363

				39		165		223		290

				40		161		202		277

				41		141		190		274

				42		154		192		251

				43		151		180		258

				44		145		155		252

				45		108		170		213

				46		101		147		196

				47		106		177		201

				48		88		175		196

				49		100		179		223

				50		62		202		228

				51		35		244		286

				52		33		298		296

				53		49		339		291

				54		60		402		304

				55		6		484		319

				56		2		49		25

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		55		0

				17		1		121		28

				18		17		185		102

				19		38		192		177

				20		44		253		302

				21		49		277		349

				22		59		315		452

				23		79		334		494

				24		108		370		505

				25		98		452		614

				26		115		427		663

				27		103		436		591

				28		118		399		617

				29		115		391		560

				30		145		395		562

				31		144		353		529

				32		128		371		545

				33		151		316		484

				34		218		301		464

				35		208		330		478

				36		176		281		503

				37		160		310		385

				38		166		262		349

				39		169		220		303

				40		160		208		284

				41		142		180		269

				42		151		195		260

				43		155		185		256

				44		141		157		254

				45		118		164		215

				46		98		146		196

				47		108		184		192

				48		88		176		192

				49		96		185		222

				50		64		186		235

				51		40		242		282

				52		30		274		289

				53		49		352		296

				54		60		400		305

				55		11		474		313

				56		2		91		55

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		54		0

				17		1		117		26

				18		14		180		101

				19		40		194		183

				20		48		259		298

				21		37		272		346

				22		67		324		460

				23		75		324		500

				24		113		372		493

				25		101		464		604

				26		109		418		674

				27		110		434		602

				28		113		409		608

				29		120		395		566

				30		143		379		547

				31		140		363		552

				32		128		372		536

				33		153		318		486

				34		208		296		479

				35		217		334		466

				36		167		287		520

				37		163		310		370

				38		162		256		358

				39		178		224		309

				40		159		216		284

				41		146		179		275

				42		152		189		246

				43		156		187		259

				44		136		165		257

				45		115		154		222

				46		103		153		196

				47		108		174		191

				48		92		188		192

				49		93		180		213

				50		67		183		242

				51		40		235		282

				52		30		273		287

				53		48		354		295

				54		62		381		296

				55		13		477		312

				56		2		131		86

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		47		0

				17		1		125		22

				18		12		174		96

				19		41		203		189

				20		45		252		287

				21		45		275		356

				22		67		317		446

				23		67		331		509

				24		114		381		500

				25		104		450		593

				26		109		420		681

				27		111		434		621

				28		105		409		595

				29		131		395		565

				30		137		376		550

				31		148		370		544

				32		125		378		550

				33		141		313		474

				34		213		296		489

				35		213		337		471

				36		167		282		501

				37		158		311		387

				38		174		262		360

				39		170		234		309

				40		166		211		282

				41		134		172		278

				42		157		194		245

				43		158		191		266

				44		134		166		252

				45		118		154		235

				46		102		157		184

				47		114		165		198

				48		92		193		193

				49		93		164		207

				50		65		193		243

				51		35		236		279

				52		30		256		281

				53		44		354		289

				54		59		378		297

				55		11		476		310

				56		0		38		29

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		47		0

				17		1		126		14

				18		13		172		105

				19		43		199		197

				20		40		259		281

				21		47		269		361

				22		64		322		442

				23		60		331		500

				24		116		385		486

				25		107		439		611

				26		110		432		670

				27		111		431		642

				28		111		405		584

				29		133		400		573

				30		125		368		545

				31		159		375		537

				32		123		365		558

				33		138		320		480

				34		210		311		496

				35		216		332		453

				36		167		286		499

				37		155		312		401

				38		174		263		375

				39		174		238		309

				40		162		212		285

				41		137		175		271

				42		158		196		247

				43		158		186		265

				44		126		171		249

				45		131		153		240

				46		101		155		192

				47		113		170		184

				48		89		183		197

				49		97		163		202

				50		65		192		250

				51		38		230		257

				52		31		265		293

				53		40		346		284

				54		60		376		307

				55		16		470		304

				56		0		67		53

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/24		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		51		0

				17		0		119		0

				18		14		169		109

				19		43		203		198

				20		39		261		276

				21		50		257		353

				22		59		326		435

				23		67		330		513

				24		103		400		497

				25		116		431		598

				26		110		446		671

				27		114		415		653

				28		105		428		586

				29		144		390		566

				30		116		367		555

				31		162		378		545

				32		124		367		543

				33		130		320		497

				34		215		306		484

				35		219		332		461

				36		164		292		484

				37		158		317		423

				38		172		258		379

				39		176		238		315

				40		160		216		280

				41		135		179		275

				42		162		187		239

				43		157		190		270

				44		129		175		245

				45		129		152		248

				46		106		159		193

				47		104		166		188

				48		95		176		191

				49		100		174		197

				50		64		182		249

				51		42		229		258

				52		32		265		297

				53		36		335		283

				54		60		364		313

				55		21		469		291

				56		0		107		79

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		4		0

				16		0		46		0

				17		0		120		7

				18		14		169		109

				19		41		211		207

				20		40		257		272

				21		51		257		335

				22		57		325		442

				23		69		334		514

				24		96		396		509

				25		119		438		594

				26		117		444		662

				27		104		411		644

				28		115		420		591

				29		144		398		566

				30		116		370		541

				31		159		371		555

				32		121		371		543

				33		130		330		505

				34		208		304		487

				35		218		326		455

				36		167		296		470

				37		166		313		455

				38		165		270		369

				39		176		237		320

				40		158		214		285

				41		141		181		266

				42		160		190		253

				43		151		191		257

				44		133		175		249

				45		136		156		248

				46		105		157		199

				47		98		159		191

				48		103		181		185

				49		96		174		192

				50		71		175		255

				51		31		233		247

				52		31		260		305

				53		36		327		272

				54		58		364		313

				55		5		446		283

				56		1		52		37

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		45		0

				17		1		113		11

				18		13		168		103

				19		41		220		202

				20		35		249		272

				21		59		259		353

				22		58		325		431

				23		67		329		516

				24		94		398		520

				25		118		434		590

				26		120		456		647

				27		101		405		646

				28		112		415		593

				29		135		397		579

				30		124		372		541

				31		155		386		553

				32		124		356		545

				33		128		350		503

				34		204		295		483

				35		204		318		462

				36		183		312		476

				37		169		307		448

				38		161		267		373

				39		175		241		333

				40		163		219		287

				41		139		185		263

				42		157		185		260

				43		154		195		254

				44		133		173		247

				45		141		156		255

				46		102		159		207

				47		102		154		181

				48		100		179		192

				49		97		177		185

				50		78		175		251

				51		29		223		248

				52		31		256		291

				53		38		329		289

				54		54		360		298

				55		10		435		286

				56		1		88		64

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		16		0

				16		0		53		0

				17		1		111		20

				18		14		167		95

				19		39		220		205

				20		36		239		271

				21		60		264		356

				22		57		330		423

				23		68		330		504

				24		94		395		540

				25		120		423		587

				26		113		455		638

				27		103		412		651

				28		118		409		589

				29		131		385		576

				30		122		389		550

				31		153		385		559

				32		133		352		543

				33		126		355		503

				34		188		302		484

				35		209		304		455

				36		189		328		481

				37		170		292		457

				38		163		276		366

				39		164		241		347

				40		169		219		282

				41		149		188		261

				42		142		190		271

				43		161		191		253

				44		136		177		251

				45		143		156		242

				46		102		163		217

				47		100		151		174

				48		99		170		202

				49		105		179		180

				50		75		180		245

				51		32		213		243

				52		34		248		296

				53		38		324		286

				54		50		356		292

				55		15		434		286

				56		1		127		95

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		16		0

				16		0		57		0

				17		1		111		28

				18		16		158		95

				19		33		216		200

				20		42		237		269

				21		58		276		361

				22		57		321		400

				23		72		335		510

				24		91		399		531

				25		120		422		586

				26		110		446		655

				27		106		420		646

				28		118		408		593

				29		131		390		582

				30		128		382		530

				31		148		383		577

				32		133		347		544

				33		125		369		507

				34		179		302		484

				35		206		298		445

				36		194		335		486

				37		169		280		467

				38		169		288		365

				39		165		244		345

				40		162		214		281

				41		155		200		274

				42		140		190		267

				43		158		185		256

				44		141		176		249

				45		148		160		256

				46		102		162		207

				47		96		148		178

				48		103		171		198

				49		95		176		183

				50		85		180		243

				51		26		211		232

				52		35		242		295

				53		33		313		295

				54		48		359		287

				55		9		421		293

				56		0		44		17

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		19		0

				16		0		58		0

				17		0		110		29

				18		15		159		89

				19		33		218		194

				20		42		231		281

				21		64		272		365

				22		55		323		389

				23		69		346		518

				24		91		386		537

				25		117		423		569

				26		110		456		657

				27		111		422		653

				28		120		410		584

				29		130		380		582

				30		117		380		530

				31		151		389		571

				32		135		358		553

				33		126		359		513

				34		170		311		487

				35		214		293		444

				36		195		330		487

				37		173		284		463

				38		160		297		372

				39		168		248		347

				40		166		211		292

				41		155		202		274

				42		136		190		265

				43		161		187		257

				44		142		176		251

				45		144		155		240

				46		102		166		223

				47		101		150		180

				48		102		169		194

				49		92		172		189

				50		90		179		236

				51		29		207		223

				52		34		242		295

				53		31		306		286

				54		51		352		303

				55		12		422		291

				56		0		77		39

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		17		0

				16		0		59		0

				17		0		111		25

				18		14		157		90

				19		35		222		192

				20		43		228		268

				21		62		278		387

				22		55		310		385

				23		74		346		528

				24		90		383		532

				25		107		441		581

				26		112		449		652

				27		117		416		652

				28		118		417		591

				29		131		381		577

				30		122		369		529

				31		139		400		572

				32		140		354		534

				33		122		356		531

				34		164		317		483

				35		214		288		449

				36		199		331		486

				37		170		282		471

				38		166		297		375

				39		165		254		348

				40		166		213		292

				41		157		198		279

				42		137		198		266

				43		156		182		249

				44		146		179		260

				45		143		156		240

				46		105		165		214

				47		100		141		187

				48		106		175		199

				49		86		175		184

				50		97		178		231

				51		27		206		224

				52		36		230		292

				53		30		304		293

				54		52		342		286

				55		15		420		302

				56		0		114		60

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		18		0

				16		0		59		0

				17		0		116		21

				18		16		154		95

				19		31		221		195

				20		44		236		253

				21		61		263		397

				22		55		327		378

				23		73		342		533

				24		82		374		538

				25		112		444		584

				26		109		454		659

				27		116		406		646

				28		130		416		581

				29		126		377		595

				30		122		381		531

				31		147		399		567

				32		141		349		521

				33		121		362		546

				34		150		320		467

				35		213		287		461

				36		204		333		478

				37		180		284		488

				38		155		300		376

				39		167		252		360

				40		164		218		286

				41		159		201		275

				42		139		190		271

				43		154		189		247

				44		148		173		257

				45		144		151		248

				46		107		168		212

				47		100		147		192

				48		106		172		198

				49		86		175		192

				50		99		179		220

				51		23		197		225

				52		33		242		284

				53		33		291		294

				54		49		337		289

				55		4		400		299

				56		0		49		23

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		64		0

				17		0		114		19

				18		19		159		104

				19		30		213		184

				20		44		234		260

				21		56		276		383

				22		58		319		397

				23		71		347		528

				24		79		373		534

				25		118		423		575

				26		106		467		663

				27		119		415		643

				28		125		416		568

				29		118		383		603

				30		128		388		542

				31		149		388		557

				32		142		350		523

				33		122		363		538

				34		145		311		477

				35		213		298		460

				36		206		326		475

				37		174		281		499

				38		157		308		377

				39		165		257		348

				40		167		216		298

				41		158		206		282

				42		139		179		266

				43		151		192		256

				44		152		177		254

				45		140		154		251

				46		117		160		213

				47		97		146		193

				48		108		179		189

				49		86		176		188

				50		96		185		220

				51		30		183		232

				52		33		241		278

				53		30		267		286

				54		49		350		294

				55		9		398		300

				56		0		81		47

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		64		0

				17		1		120		16

				18		16		154		101

				19		26		211		189

				20		51		236		263

				21		56		279		383

				22		47		319		394

				23		82		349		530

				24		78		359		541

				25		118		428		571

				26		102		477		647

				27		118		407		648

				28		129		415		574

				29		112		393		595

				30		136		392		550

				31		152		377		541

				32		135		357		546

				33		121		365		527

				34		149		313		480

				35		205		293		475

				36		214		331		464

				37		165		286		518

				38		161		308		361

				39		160		252		357

				40		176		220		304

				41		157		214		282

				42		144		178		273

				43		152		186		243

				44		153		180		257

				45		136		162		253

				46		114		150		220

				47		102		153		194

				48		108		170		186

				49		90		186		190

				50		93		180		209

				51		36		180		239

				52		30		234		279

				53		30		267		284

				54		48		351		294

				55		13		377		290

				56		0		124		77

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		7		0

				16		0		65		0

				17		0		117		14

				18		16		162		107

				19		27		204		172

				20		50		245		276

				21		51		270		370

				22		52		324		401

				23		80		343		507

				24		77		363		566

				25		123		436		570

				26		106		470		639

				27		119		404		649

				28		126		415		592

				29		106		394		582

				30		139		390		553

				31		150		374		544

				32		140		365		538

				33		120		370		542

				34		137		306		469

				35		210		294		486

				36		211		332		467

				37		166		279		498

				38		157		309		379

				39		171		260		358

				40		170		229		305

				41		165		209		281

				42		132		171		273

				43		157		191		243

				44		155		184		262

				45		134		163		249

				46		117		151		233

				47		101		156		183

				48		114		161		193

				49		91		190		191

				50		92		164		203

				51		25		190		241

				52		32		235		275

				53		30		251		278

				54		44		351		288

				55		9		374		293

				56		0		37		28

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		3		0

				16		0		64		0

				17		0		118		9

				18		13		162		109

				19		27		203		165

				20		54		241		284

				21		51		275		355

				22		54		312		408

				23		80		360		508

				24		70		373		562

				25		124		434		561

				26		110		460		668

				27		116		410		634

				28		128		415		613

				29		110		391		570

				30		141		393		562

				31		140		366		539

				32		149		371		533

				33		118		357		552

				34		133		312		475

				35		207		308		492

				36		213		325		449

				37		167		283		496

				38		154		308		393

				39		172		259		373

				40		174		233		304

				41		161		209		284

				42		136		174		266

				43		157		193		245

				44		155		180		262

				45		126		167		246

				46		131		151		238

				47		99		154		191

				48		113		167		180

				49		88		180		194

				50		95		163		198

				51		31		189		249

				52		29		228		254

				53		31		261		289

				54		40		343		283

				55		15		372		305

				56		0		60		45

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/25		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		61		0

				17		0		127		0

				18		10		153		107

				19		30		202		176

				20		51		242		285

				21		48		284		361

				22		57		297		419

				23		72		362		499

				24		79		361		566

				25		115		448		560

				26		114		464		655

				27		121		416		623

				28		126		400		622

				29		108		413		570

				30		146		382		553

				31		134		364		547

				32		150		375		540

				33		117		361		537

				34		125		312		491

				35		212		303		481

				36		216		325		456

				37		164		289		481

				38		158		313		416

				39		170		254		374

				40		176		235		310

				41		159		212		279

				42		135		177		271

				43		160		185		236

				44		154		183		266

				45		129		171		242

				46		129		151		246

				47		104		158		192

				48		104		163		184

				49		94		173		188

				50		98		174		192

				51		34		180		248

				52		29		227		257

				53		32		263		293

				54		36		332		281

				55		20		361		310

				56		0		99		58

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		5		0

				16		0		68		0

				17		2		119		7

				18		10		150		108

				19		28		198		171

				20		49		253		287

				21		48		275		363

				22		60		297		410

				23		71		367		500

				24		83		366		572

				25		107		441		562

				26		121		475		647

				27		126		413		624

				28		116		395		611

				29		119		408		572

				30		144		389		557

				31		135		367		531

				32		148		368		551

				33		112		364		538

				34		126		321		499

				35		206		301		485

				36		214		318		446

				37		167		293		467

				38		166		309		447

				39		163		267		365

				40		175		233		314

				41		158		210		284

				42		139		178		263

				43		158		189		250

				44		150		183		253

				45		132		171		247

				46		136		154		246

				47		103		156		198

				48		98		156		189

				49		103		177		182

				50		93		174		187

				51		30		173		254

				52		29		231		247

				53		31		259		300

				54		36		323		270

				55		8		361		311

				56		0		30		27

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		10		0

				16		0		67		0

				17		3		118		18

				18		10		148		112

				19		29		196		162

				20		51		259		283

				21		41		273		368

				22		66		291		420

				23		74		370		478

				24		83		362		573

				25		103		441		579

				26		124		461		644

				27		132		435		608

				28		114		387		614

				29		119		405		573

				30		133		386		566

				31		138		369		531

				32		152		384		550

				33		115		351		540

				34		123		340		496

				35		202		292		481

				36		200		310		452

				37		183		308		472

				38		169		303		441

				39		159		264		367

				40		174		237		325

				41		163		216		286

				42		138		181		259

				43		155		184		257

				44		152		189		249

				45		132		171		245

				46		141		155		253

				47		100		157		206

				48		102		153		179

				49		100		174		189

				50		94		177		180

				51		38		174		251

				52		26		220		248

				53		31		255		286

				54		38		326		287

				55		9		357		295

				56		0		58		57

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		74		0

				17		4		118		27

				18		11		149		111

				19		27		191		165

				20		51		261		286

				21		42		270		358

				22		69		294		424

				23		70		369		484

				24		87		353		552

				25		100		448		599

				26		123		448		629

				27		124		445		606

				28		113		389		620

				29		124		400		567

				30		135		376		560

				31		131		385		543

				32		150		383		553

				33		124		345		538

				34		123		347		497

				35		185		299		481

				36		206		294		446

				37		189		322		477

				38		170		288		452

				39		161		271		361

				40		163		239		340

				41		169		215		281

				42		148		184		257

				43		140		189		269

				44		159		186		247

				45		135		174		248

				46		143		155		240

				47		100		161		217

				48		100		150		172

				49		99		165		199

				50		102		179		177

				51		40		180		243

				52		24		209		243

				53		34		247		292

				54		38		321		284

				55		10		353		288

				56		0		96		89

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		73		0

				17		4		115		29

				18		10		149		114

				19		32		186		164

				20		47		260		283

				21		43		270		353

				22		63		303		426

				23		68		370		475

				24		94		355		566

				25		99		458		590

				26		120		442		624

				27		122		440		620

				28		114		395		612

				29		123		402		570

				30		136		380		570

				31		132		378		520

				32		143		382		569

				33		125		338		538

				34		123		362		499

				35		176		299		480

				36		203		291		436

				37		194		327		481

				38		169		274		463

				39		167		283		359

				40		164		242		340

				41		162		210		280

				42		155		197		270

				43		138		189		263

				44		156		180		249

				45		140		173		246

				46		148		159		254

				47		101		160		207

				48		96		146		176

				49		103		168		195

				50		92		176		181

				51		40		180		241

				52		23		208		232

				53		35		241		290

				54		33		310		293

				55		12		357		284

				56		1		30		22

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		79		0

				17		5		116		32

				18		10		146		111

				19		30		186		161

				20		43		259		275

				21		46		262		350

				22		69		296		436

				23		69		378		461

				24		87		369		584

				25		102		436		597

				26		119		452		609

				27		120		448		628

				28		118		397		614

				29		125		402		563

				30		136		370		570

				31		121		376		516

				32		147		388		565

				33		124		348		547

				34		123		352		505

				35		166		309		482

				36		211		286		435

				37		195		321		482

				38		173		278		460

				39		159		292		363

				40		167		246		342

				41		166		208		291

				42		155		199		270

				43		134		189		261

				44		160		183		251

				45		141		174		247

				46		143		154		239

				47		101		164		223

				48		101		148		179

				49		102		165		191

				50		90		172		188

				51		48		179		233

				52		22		204		222

				53		34		241		290

				54		31		303		284

				55		18		350		301

				56		1		64		43

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		76		0

				17		4		111		34

				18		13		148		102

				19		28		187		170

				20		46		255		270

				21		46		262		328

				22		71		307		459

				23		68		369		462

				24		91		367		598

				25		101		436		583

				26		111		470		621

				27		121		446		621

				28		125		392		617

				29		122		408		567

				30		132		374		566

				31		129		366		517

				32		138		398		567

				33		131		346		528

				34		118		350		523

				35		160		314		480

				36		212		282		440

				37		199		324		480

				38		170		276		466

				39		166		293		366

				40		162		252		343

				41		165		210		291

				42		157		195		277

				43		135		197		260

				44		155		181		244

				45		145		176		255

				46		142		156		240

				47		105		163		214

				48		99		138		186

				49		106		172		197

				50		85		174		182

				51		58		178		228

				52		17		203		223

				53		36		229		288

				54		30		303		290

				55		22		340		284

				56		1		100		76

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		72		0

				17		3		108		34

				18		12		152		96

				19		29		187		184

				20		44		257		260

				21		48		270		325

				22		70		296		469

				23		70		378		444

				24		87		372		602

				25		95		422		577

				26		123		476		621

				27		117		446		630

				28		126		385		611

				29		135		401		560

				30		127		369		583

				31		126		378		519

				32		143		397		562

				33		132		343		515

				34		117		357		539

				35		143		314		464

				36		212		282		452

				37		204		325		472

				38		180		278		483

				39		155		297		367

				40		165		250		354

				41		162		215		285

				42		159		198		272

				43		137		189		266

				44		153		188		244

				45		148		173		253

				46		143		151		247

				47		107		166		211

				48		99		144		190

				49		106		168		196

				50		86		174		189

				51		42		178		217

				52		19		195		224

				53		33		239		280

				54		33		290		292

				55		5		334		287

				56		0		29		20

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		65		0

				17		3		117		30

				18		13		152		95

				19		32		188		190

				20		43		250		254

				21		45		272		332

				22		74		311		458

				23		69		364		459

				24		81		379		583

				25		99		414		600

				26		128		464		609

				27		116		453		636

				28		127		398		607

				29		129		396		544

				30		123		375		591

				31		130		385		531

				32		147		387		550

				33		133		344		515

				34		119		358		529

				35		138		308		473

				36		213		292		453

				37		206		319		469

				38		174		276		494

				39		157		305		369

				40		163		254		343

				41		166		213		295

				42		157		204		281

				43		138		178		259

				44		150		192		254

				45		151		177		247

				46		139		154		250

				47		117		159		212

				48		96		145		191

				49		108		172		187

				50		86		175		185

				51		44		184		218

				52		21		182		231

				53		33		238		276

				54		30		265		284

				55		10		348		292

				56		0		59		45

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		66		0

				17		2		118		29

				18		15		154		101

				19		32		181		192

				20		41		245		244

				21		50		277		335

				22		74		308		450

				23		60		362		459

				24		93		386		580

				25		96		398		606

				26		127		473		609

				27		113		459		629

				28		129		390		603

				29		133		396		548

				30		117		387		581

				31		136		385		538

				32		148		375		534

				33		128		354		537

				34		116		360		521

				35		140		309		473

				36		205		288		465

				37		214		323		457

				38		165		282		512

				39		161		304		354

				40		158		249		352

				41		174		216		301

				42		156		212		281

				43		143		177		266

				44		150		186		241

				45		152		180		251

				46		135		162		251

				47		114		149		219

				48		101		151		192

				49		108		164		185

				50		90		185		187

				51		44		179		207

				52		24		180		238

				53		29		231		275

				54		30		262		281

				55		12		349		291

				56		1		82		65

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		61		0

				17		2		123		22

				18		16		155		116

				19		30		184		194

				20		40		242		227

				21		52		277		346

				22		71		303		438

				23		64		364		472

				24		89		386		553

				25		93		409		632

				26		131		476		611

				27		112		451		608

				28		129		389		603

				29		134		399		570

				30		115		387		568

				31		143		384		544

				32		141		372		536

				33		136		361		528

				34		115		364		536

				35		129		303		461

				36		210		290		472

				37		211		324		461

				38		166		277		492

				39		157		305		374

				40		169		257		353

				41		168		225		302

				42		164		206		280

				43		131		170		268

				44		155		191		240

				45		154		184		257

				46		133		163		244

				47		117		150		232

				48		100		153		181

				49		114		156		193

				50		91		189		189

				51		35		163		200

				52		21		190		240

				53		31		231		271

				54		30		247		274

				55		5		349		283

				56		2		33		31

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		7		0

				16		0		57		0

				17		1		117		8

				18		18		161		123

				19		25		187		193

				20		38		237		231

				21		59		273		366

				22		67		312		422

				23		63		351		481

				24		93		404		551

				25		87		413		626

				26		132		480		601

				27		116		439		627

				28		125		397		589

				29		135		400		589

				30		118		385		557

				31		149		388		553

				32		125		365		531

				33		144		366		524

				34		113		352		545

				35		127		308		466

				36		207		305		480

				37		213		319		443

				38		167		281		490

				39		154		304		388

				40		171		259		367

				41		170		229		302

				42		160		206		282

				43		135		173		261

				44		154		193		242

				45		154		180		258

				46		125		167		240

				47		131		150		237

				48		98		151		189

				49		113		162		180

				50		88		179		193

				51		44		162		195

				52		22		189		248

				53		28		225		252

				54		31		256		284

				55		6		341		278

				56		3		54		60

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/26		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		62		0

				17		0		117		0

				18		19		170		119

				19		25		184		188

				20		41		228		245

				21		56		277		360

				22		65		317		430

				23		66		343		484

				24		83		399		557

				25		96		409		629

				26		120		494		608

				27		121		435		614

				28		131		401		583

				29		132		388		600

				30		116		404		556

				31		154		379		545

				32		120		361		542

				33		145		369		533

				34		112		355		530

				35		120		308		484

				36		210		301		470

				37		216		317		446

				38		164		288		475

				39		158		307		411

				40		169		254		370

				41		172		231		307

				42		158		210		277

				43		134		177		267

				44		158		185		231

				45		153		182		264

				46		127		171		235

				47		129		150		245

				48		103		154		190

				49		104		159		184

				50		93		171		186

				51		51		173		190

				52		21		180		247

				53		28		223		255

				54		32		257		288

				55		7		330		277

				56		3		82		78

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		5		0

				16		0		59		0

				17		1		120		10

				18		18		162		121

				19		27		192		189

				20		39		232		244

				21		58		292		357

				22		63		306		424

				23		66		348		484

				24		83		404		563

				25		94		408		621

				26		115		474		614

				27		130		453		618

				28		136		396		583

				29		120		384		591

				30		129		401		558

				31		150		383		546

				32		118		364		525

				33		144		361		543

				34		107		360		532

				35		121		316		492

				36		204		299		474

				37		213		311		437

				38		167		291		460

				39		165		306		440

				40		163		263		361

				41		170		229		312

				42		157		209		282

				43		139		177		260

				44		156		189		244

				45		149		182		251

				46		130		171		241

				47		136		154		245

				48		102		153		196

				49		98		151		188

				50		102		175		180

				51		38		173		185

				52		23		172		252

				53		28		226		246

				54		31		253		295

				55		3		321		265

				56		1		30		28

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		8		0

				16		0		62		0

				17		2		115		17

				18		14		156		118

				19		29		192		197

				20		40		236		241

				21		64		297		347

				22		56		307		433

				23		72		342		490

				24		84		413		541

				25		93		397		624

				26		110		465		620

				27		132		448		625

				28		137		417		567

				29		121		377		595

				30		129		398		561

				31		140		380		553

				32		124		366		526

				33		145		377		542

				34		110		348		535

				35		119		332		488

				36		198		290		470

				37		200		302		441

				38		182		305		467

				39		168		299		434

				40		159		259		363

				41		170		232		325

				42		160		216		283

				43		138		180		257

				44		153		184		251

				45		151		189		247

				46		132		170		238

				47		139		155		252

				48		99		155		204

				49		102		149		178

				50		99		170		187

				51		42		176		179

				52		28		173		247

				53		25		215		247

				54		31		249		281

				55		6		324		283

				56		1		54		42

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		58		0

				17		2		121		26

				18		13		157		122

				19		28		196		190

				20		41		226		254

				21		68		305		345

				22		53		303		425

				23		75		344		494

				24		82		416		540

				25		94		386		610

				26		110		470		638

				27		131		442		611

				28		132		428		568

				29		118		379		601

				30		131		391		554

				31		142		369		550

				32		120		383		538

				33		144		379		545

				34		117		341		533

				35		119		338		489

				36		181		298		470

				37		206		288		435

				38		188		320		471

				39		169		284		444

				40		161		267		357

				41		160		234		340

				42		165		215		278

				43		148		183		256

				44		138		189		263

				45		158		186		243

				46		135		173		242

				47		141		155		238

				48		100		159		215

				49		99		147		171

				50		99		161		197

				51		52		178		176

				52		27		179		240

				53		23		205		242

				54		34		241		286

				55		7		318		280

				56		1		88		66

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		59		0

				17		3		123		37

				18		13		158		117

				19		27		191		199

				20		41		220		252

				21		66		300		346

				22		51		309		430

				23		76		354		493

				24		79		409		519

				25		101		384		618

				26		111		480		630

				27		129		438		602

				28		128		423		582

				29		122		381		594

				30		131		394		561

				31		145		374		559

				32		123		376		515

				33		137		376		563

				34		118		335		532

				35		120		352		493

				36		171		298		469

				37		203		284		428

				38		193		325		474

				39		168		272		455

				40		167		278		355

				41		161		238		340

				42		157		210		278

				43		153		196		267

				44		137		189		259

				45		154		180		246

				46		140		171		239

				47		146		159		251

				48		101		159		204

				49		95		143		174

				50		103		164		192

				51		37		175		180

				52		31		180		238

				53		22		203		231

				54		35		236		285

				55		2		306		287

				56		0		34		19

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		58		0

				17		3		121		36

				18		11		156		120

				19		29		192		196

				20		41		224		251

				21		64		298		342

				22		59		296		430

				23		80		355		504

				24		74		415		516

				25		93		398		618

				26		116		455		632

				27		127		445		583

				28		129		434		596

				29		124		383		594

				30		132		394		556

				31		144		363		560

				32		115		374		512

				33		139		382		559

				34		118		346		541

				35		120		344		499

				36		160		308		472

				37		211		278		428

				38		193		319		476

				39		172		276		454

				40		159		287		359

				41		164		240		342

				42		161		208		289

				43		153		196		267

				44		133		189		258

				45		158		183		248

				46		141		172		239

				47		141		154		236

				48		101		161		220

				49		100		145		177

				50		102		162		189

				51		42		171		186

				52		32		179		231

				53		21		200		221

				54		34		235		286

				55		6		299		278

				56		0		61		56

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		19		0

				16		0		57		0

				17		4		123		29

				18		12		147		120

				19		28		197		193

				20		42		222		262

				21		60		298		345

				22		60		288		406

				23		76		367		531

				24		83		406		510

				25		96		393		633

				26		114		453		617

				27		119		459		594

				28		125		429		591

				29		134		381		593

				30		131		398		559

				31		140		368		556

				32		122		362		512

				33		132		393		561

				34		123		343		521

				35		114		343		518

				36		153		312		470

				37		212		275		431

				38		197		321		475

				39		169		275		460

				40		165		287		363

				41		160		247		343

				42		161		208		289

				43		156		192		274

				44		133		197		256

				45		152		181		242

				46		145		173		247

				47		140		156		237

				48		105		161		211

				49		99		135		184

				50		106		169		195

				51		43		173		180

				52		36		176		226

				53		17		199		222

				54		35		223		283

				55		9		298		286

				56		0		86		71

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		18		0

				16		0		53		0

				17		4		130		26

				18		11		145		122

				19		24		200		192

				20		49		218		271

				21		53		296		342

				22		65		298		403

				23		77		345		531

				24		83		410		497

				25		91		399		651

				26		111		445		606

				27		128		464		586

				28		118		429		603

				29		132		374		585

				30		142		394		552

				31		136		362		574

				32		120		376		513

				33		136		390		557

				34		126		340		509

				35		112		351		536

				36		138		312		454

				37		212		275		443

				38		202		321		468

				39		179		277		477

				40		153		292		363

				41		161		246		354

				42		160		212		283

				43		157		196		270

				44		135		187		263

				45		152		186		241

				46		146		169		245

				47		141		150		244

				48		107		164		209

				49		99		141		188

				50		106		166		194

				51		33		173		188

				52		36		177		215

				53		19		191		223

				54		32		234		275

				55		3		284		286

				56		0		24		23

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		14		0

				16		0		56		0

				17		4		119		24

				18		10		155		116

				19		28		195		191

				20		49		226		284

				21		53		282		332

				22		64		305		416

				23		80		352		518

				24		79		409		503

				25		92		411		649

				26		112		433		620

				27		129		453		584

				28		120		437		606

				29		131		385		579

				30		138		391		536

				31		134		369		584

				32		125		383		522

				33		138		381		547

				34		128		341		512

				35		113		351		528

				36		132		306		463

				37		213		287		443

				38		205		314		463

				39		172		276		487

				40		155		299		365

				41		161		250		343

				42		162		210		292

				43		155		202		279

				44		136		176		257

				45		149		190		250

				46		150		173		243

				47		137		153		246

				48		117		157		210

				49		96		141		189

				50		108		171		187

				51		37		173		182

				52		34		183		217

				53		21		178		229

				54		32		235		272

				55		5		258		278

				56		0		67		52

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		52		0

				17		4		111		20

				18		15		161		117

				19		26		205		195

				20		48		213		290

				21		47		281		326

				22		67		313		413

				23		82		351		513

				24		67		401		508

				25		102		420		649

				26		108		422		637

				27		129		457		578

				28		122		441		597

				29		131		374		581

				30		145		392		541

				31		128		382		577

				32		130		383		531

				33		139		372		530

				34		123		349		534

				35		112		353		519

				36		136		307		466

				37		204		282		456

				38		213		318		451

				39		163		281		506

				40		158		297		349

				41		157		246		351

				42		171		213		297

				43		153		210		278

				44		142		175		264

				45		149		184		237

				46		151		177		246

				47		133		160		246

				48		114		146		217

				49		101		148		190

				50		108		163		185

				51		43		183		184

				52		32		177		206

				53		23		177		236

				54		29		227		274

				55		8		257		276

				56		0		91		71

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		8		0

				16		0		52		0

				17		3		107		16

				18		15		162		111

				19		26		196		205

				20		44		227		293

				21		48		270		325

				22		70		320		417

				23		78		343		492

				24		72		400		525

				25		93		419		628

				26		111		440		670

				27		133		459		578

				28		122		434		576

				29		133		374		582

				30		145		393		563

				31		120		381		564

				32		138		380		537

				33		131		370		532

				34		132		356		523

				35		110		360		534

				36		125		300		454

				37		209		286		465

				38		209		317		455

				39		164		276		484

				40		154		298		368

				41		168		254		352

				42		165		223		298

				43		160		204		276

				44		130		168		265

				45		154		189		236

				46		153		180		253

				47		131		161		241

				48		117		148		230

				49		100		150		180

				50		114		155		192

				51		36		185		186

				52		31		161		198

				53		20		188		238

				54		31		228		270

				55		3		242		270

				56		0		32		24

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		5		0

				16		0		55		0

				17		1		103		13

				18		14		159		107

				19		29		206		214

				20		44		227		280

				21		45		267		327

				22		75		316		431

				23		74		349		481

				24		72		378		526

				25		95		440		633

				26		107		445		672

				27		134		462		561

				28		130		423		596

				29		128		382		571

				30		145		394		580

				31		122		380		554

				32		144		383		545

				33		119		363		528

				34		140		360		519

				35		108		349		543

				36		124		306		459

				37		205		299		475

				38		211		313		436

				39		165		279		484

				40		151		299		381

				41		170		255		364

				42		168		225		297

				43		155		204		280

				44		134		172		257

				45		154		189		238

				46		153		176		254

				47		123		165		237

				48		131		148		234

				49		97		148		187

				50		113		161		177

				51		40		175		190

				52		33		160		194

				53		21		187		244

				54		27		222		251

				55		6		252		280

				56		0		45		48

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/27		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		53		0

				17		0		108		0

				18		15		163		107

				19		27		207		216

				20		43		221		277

				21		51		259		340

				22		75		322		426

				23		71		356		487

				24		76		376		527

				25		88		430		624

				26		115		442		694

				27		124		474		559

				28		138		421		584

				29		131		388		567

				30		141		382		589

				31		121		400		555

				32		149		375		538

				33		114		359		535

				34		142		364		527

				35		108		352		528

				36		117		304		477

				37		207		296		467

				38		214		312		440

				39		163		283		468

				40		156		304		403

				41		166		249		366

				42		170		226		301

				43		154		206		274

				44		132		175		263

				45		158		180		227

				46		152		180		259

				47		125		168		233

				48		129		149		242

				49		103		150		189

				50		103		159		180

				51		50		164		185

				52		36		171		188

				53		20		179		243

				54		28		220		254

				55		7		253		284

				56		0		62		65

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		4		0

				16		0		51		0

				17		0		112		11

				18		17		163		104

				19		26		210		218

				20		43		219		275

				21		52		256		343

				22		75		339		418

				23		71		342		487

				24		74		379		533

				25		93		426		613

				26		110		439		680

				27		120		462		576

				28		141		432		589

				29		136		383		565

				30		127		378		584

				31		135		398		557

				32		148		378		542

				33		113		362		519

				34		140		357		536

				35		103		357		529

				36		118		313		485

				37		201		295		471

				38		212		305		433

				39		166		286		454

				40		164		303		434

				41		160		259		357

				42		169		224		306

				43		153		207		280

				44		137		174		255

				45		156		184		240

				46		148		179		245

				47		128		167		239

				48		136		153		242

				49		102		149		195

				50		97		151		185

				51		48		169		179

				52		33		172		183

				53		22		170		249

				54		28		224		244

				55		2		248		291

				56		0		21		17

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		52		0

				17		4		114		16

				18		19		162		101

				19		22		205		219

				20		43		225		276

				21		55		259		336

				22		78		344		411

				23		65		339		497

				24		75		375		551

				25		95		436		588

				26		109		422		672

				27		116		456		596

				28		142		428		591

				29		137		403		548

				30		127		370		589

				31		133		395		560

				32		138		375		549

				33		120		364		521

				34		141		375		535

				35		107		344		530

				36		116		329		483

				37		194		284		468

				38		199		299		437

				39		181		298		461

				40		166		298		428

				41		156		255		358

				42		168		229		320

				43		158		213		281

				44		135		176		253

				45		153		177		247

				46		150		186		243

				47		130		165		233

				48		139		154		250

				49		99		151		202

				50		101		149		174

				51		50		165		186

				52		32		174		178

				53		27		171		246

				54		25		214		244

				55		5		244		276

				56		0		47		48

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		7		0

				16		0		51		0

				17		6		106		20

				18		17		166		104

				19		23		199		227

				20		44		234		259

				21		55		250		340

				22		77		345		415

				23		56		341		494

				24		79		374		547

				25		93		451		594

				26		109		410		658

				27		116		458		612

				28		143		421		579

				29		135		415		547

				30		124		370		591

				31		135		388		553

				32		139		365		546

				33		116		381		532

				34		140		376		539

				35		115		337		527

				36		116		335		487

				37		177		292		465

				38		205		286		429

				39		187		313		464

				40		166		283		438

				41		157		264		352

				42		158		230		334

				43		164		212		276

				44		144		177		251

				45		138		181		261

				46		157		183		240

				47		133		168		235

				48		141		154		237

				49		100		155		212

				50		98		147		167

				51		54		157		195

				52		38		175		175

				53		26		177		239

				54		23		204		239

				55		9		238		281

				56		0		75		70

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		7		0

				16		0		55		0

				17		6		102		23

				18		20		169		108

				19		24		196		221

				20		40		236		266

				21		54		246		339

				22		77		340		404

				23		59		357		499

				24		74		375		551

				25		92		445		568

				26		112		410		670

				27		118		465		609

				28		139		417		570

				29		135		411		561

				30		128		368		582

				31		131		391		560

				32		144		370		555

				33		121		374		508

				34		131		375		557

				35		116		332		526

				36		117		348		490

				37		166		294		465

				38		202		281		421

				39		192		318		467

				40		165		271		448

				41		164		275		351

				42		157		235		333

				43		157		206		275

				44		151		192		262

				45		136		180		257

				46		153		176		244

				47		139		167		232

				48		145		158		249

				49		101		154		202

				50		94		142		172

				51		41		161		190

				52		32		171		179

				53		30		178		238

				54		22		202		228

				55		3		233		280

				56		0		22		27

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		7		0

				16		0		62		0

				17		6		99		27

				18		20		169		107

				19		28		190		216

				20		40		235		269

				21		55		254		330

				22		71		333		405

				23		67		343		491

				24		74		372		565

				25		90		451		567

				26		105		428		665

				27		125		442		617

				28		133		423		552

				29		141		424		572

				30		133		369		583

				31		132		392		551

				32		142		358		556

				33		115		372		504

				34		133		381		554

				35		118		343		533

				36		118		339		497

				37		154		305		467

				38		210		275		421

				39		192		311		467

				40		169		274		447

				41		156		285		355

				42		161		238		333

				43		160		204		286

				44		151		195		262

				45		132		179		256

				46		157		180		245

				47		140		167		232

				48		141		154		233

				49		101		158		218

				50		99		143		175

				51		47		160		187

				52		30		167		185

				53		31		176		231

				54		21		199		218

				55		6		233		280

				56		0		42		55

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		8		0

				16		0		66		0

				17		4		98		27

				18		22		171		103

				19		28		180		215

				20		37		237		279

				21		56		251		333

				22		68		345		410

				23		67		336		476

				24		78		385		579

				25		95		435		568

				26		106		429		674

				27		127		441		602

				28		125		435		566

				29		140		417		569

				30		141		370		578

				31		131		396		555

				32		134		363		552

				33		122		361		503

				34		127		391		556

				35		123		340		512

				36		112		338		514

				37		148		309		466

				38		210		272		425

				39		195		313		466

				40		166		272		456

				41		163		285		359

				42		157		245		332

				43		160		205		284

				44		154		190		270

				45		132		188		254

				46		152		177		239

				47		145		169		240

				48		139		156		232

				49		105		158		208

				50		97		131		182

				51		56		167		192

				52		26		170		179

				53		35		174		226

				54		17		199		219

				55		10		221		278

				56		0		67		78

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		63		0

				17		4		104		23

				18		22		172		107

				19		26		181		220

				20		37		240		280

				21		56		250		332

				22		61		341		401

				23		74		343		479

				24		83		372		589

				25		95		445		552

				26		98		433		699

				27		125		435		593

				28		135		438		562

				29		133		420		583

				30		141		366		569

				31		140		389		547

				32		130		360		569

				33		119		373		505

				34		131		388		550

				35		126		338		500

				36		111		345		532

				37		134		310		449

				38		210		272		438

				39		199		315		458

				40		177		272		472

				41		151		288		358

				42		160		245		342

				43		159		209		278

				44		155		193		265

				45		134		181		261

				46		151		182		239

				47		146		167		238

				48		140		150		238

				49		107		160		207

				50		98		139		185

				51		48		162		191

				52		27		169		187

				53		35		175		214

				54		19		191		220

				55		0		232		272

				56		0		11		22

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		61		0

				17		4		105		24

				18		21		164		113

				19		23		192		221

				20		35		238		277

				21		60		247		342

				22		59		332		386

				23		76		351		485

				24		83		377		573

				25		85		446		557

				26		102		440		698

				27		126		426		602

				28		134		427		561

				29		134		428		587

				30		142		373		566

				31		139		385		531

				32		126		366		581

				33		124		380		515

				34		133		377		542

				35		127		338		501

				36		112		345		523

				37		129		304		458

				38		211		285		440

				39		200		308		456

				40		170		269		480

				41		152		294		361

				42		160		250		332

				43		161		206		286

				44		152		199		274

				45		135		169		255

				46		148		186		248

				47		150		171		237

				48		134		153		239

				49		117		153		208

				50		95		140		186

				51		52		168		184

				52		29		169		181

				53		34		181		215

				54		20		178		227

				55		2		233		268

				56		0		27		43

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				9/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		8		0

				16		0		58		0

				17		3		101		21

				18		21		160		117

				19		24		199		223

				20		33		243		263

				21		63		243		347

				22		56		329		385

				23		77		356		493

				24		84		380		561

				25		74		437		561

				26		115		450		696

				27		120		412		611

				28		137		430		555

				29		128		432		576

				30		142		363		567

				31		143		386		536

				32		122		379		575

				33		127		380		524

				34		135		369		527

				35		122		344		521

				36		112		347		513

				37		131		305		461

				38		203		281		452

				39		207		313		444

				40		161		274		498

				41		156		292		346

				42		156		246		340

				43		170		208		293

				44		150		207		273

				45		141		168		261

				46		148		180		235

				47		151		176		241

				48		130		159		240

				49		114		143		215

				50		100		147		187

				51		56		159		182

				52		31		179		183

				53		32		176		204

				54		23		177		234

				55		2		225		269

				56		0		51		60

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				10/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		2		0

				16		0		63		0

				17		2		94		15

				18		21		165		118

				19		23		198		213

				20		34		237		270

				21		60		250		347

				22		56		318		379

				23		79		367		488

				24		84		366		554

				25		77		436		584

				26		114		460		678

				27		116		420		635

				28		143		431		555

				29		125		423		554

				30		146		363		568

				31		144		388		558

				32		115		378		562

				33		135		379		531

				34		128		368		529

				35		131		350		511

				36		110		354		527

				37		121		299		450

				38		207		284		462

				39		205		312		448

				40		162		270		479

				41		152		293		364

				42		166		252		341

				43		164		218		294

				44		157		201		271

				45		129		162		263

				46		153		185		235

				47		152		179		249

				48		129		160		234

				49		116		145		226

				50		98		149		177

				51		50		151		189

				52		33		183		186

				53		31		160		194

				54		20		188		236

				55		5		226		265

				56		0		17		18

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				11/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		1		0

				16		0		65		0

				17		1		91		5

				18		18		163		123

				19		25		200		220

				20		38		235		275

				21		56		255		339

				22		52		318		375

				23		84		360		499

				24		85		381		537

				25		78		412		596

				26		114		476		681

				27		114		424		632

				28		140		434		534

				29		133		409		575

				30		140		370		555

				31		145		389		573

				32		117		378		552

				33		140		381		540

				34		116		360		523

				35		139		356		507

				36		108		343		537

				37		120		304		453

				38		203		298		471

				39		207		308		429

				40		164		272		478

				41		148		295		376

				42		167		252		354

				43		167		222		293

				44		153		201		275

				45		133		166		255

				46		153		185		237

				47		152		175		251

				48		121		164		230

				49		130		146		232

				50		97		146		183

				51		52		157		175

				52		33		173		190

				53		33		158		192

				54		21		187		241

				55		5		219		246

				56		0		40		52

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				12/1/28		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		56		0

				17		0		95		0

				18		15		164		109

				19		29		202		229

				20		37		238		270

				21		53		248		347

				22		54		304		389

				23		86		375		488

				24		81		384		545

				25		81		417		584

				26		103		469		691

				27		120		412		648

				28		134		449		530

				29		140		403		560

				30		141		375		553

				31		142		376		583

				32		115		398		552

				33		145		372		535

				34		111		356		532

				35		140		361		516

				36		108		347		520

				37		114		302		468

				38		205		295		461

				39		210		307		433

				40		161		279		463

				41		153		299		399

				42		163		246		356

				43		168		224		297

				44		152		204		270

				45		132		171		261

				46		156		176		226

				47		151		179		257

				48		124		167		228

				49		128		148		238

				50		103		147		185

				51		51		155		178

				52		34		164		185

				53		36		170		187

				54		20		178		239

				55		7		218		249

				56		0		58		73

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				1/1/29		Officieren		Onderofficieren		Vrijwilligers

				15		0		6		0

				16		0		53		0

				17		0		98		7

				18		16		167		105

				19		30		199		229

				20		36		237		287

				21		54		249		339

				22		53		299		383

				23		84		388		490

				24		85		372		537

				25		84		409		592

				26		101		470		674

				27		121		414		644

				28		130		437		546

				29		144		419		567

				30		147		371		549

				31		128		368		578

				32		129		395		552

				33		144		375		539

				34		111		359		513

				35		138		353		527

				36		103		351		520

				37		115		310		473

				38		199		294		464

				39		207		300		428

				40		163		282		446

				41		161		297		431

				42		156		255		347

				43		167		222		302

				44		150		205		277

				45		137		170		253

				46		154		180		239

				47		147		178		243

				48		127		167		234

				49		135		152		237

				50		102		145		192

				51		42		146		181

				52		37		169		179

				53		33		171		182

				54		22		170		245

				55		3		221		241

				56		0		17		23

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				2/1/29		Officieren		Onderofficieren		Vrijwilligers

				15		0		13		0

				16		0		52		0

				17		1		100		15

				18		17		171		103

				19		31		191		230

				20		31		238		275

				21		54		244		346

				22		57		303		387

				23		87		386		483

				24		77		376		541

				25		91		404		603

				26		98		470		633

				27		120		401		644

				28		129		438		567

				29		146		409		567

				30		148		392		535

				31		129		361		581

				32		127		391		556

				33		134		371		545

				34		119		362		514

				35		138		371		526

				36		107		337		519

				37		113		329		471

				38		193		281		462

				39		195		296		431

				40		177		290		452

				41		164		292		426

				42		154		251		347

				43		165		227		316

				44		156		211		278

				45		134		173		251

				46		151		175		246

				47		149		185		241

				48		129		165		230

				49		137		154		244

				50		99		146		197

				51		51		144		171

				52		34		164		186

				53		32		173		176

				54		27		171		243

				55		3		210		240

				56		0		39		41

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				3/1/29		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		55		0

				17		1		97		17

				18		17		170		101

				19		32		195		234

				20		32		238		292

				21		50		247		323

				22		61		297		403

				23		83		386		479

				24		75		381		544

				25		99		404		607

				26		100		472		628

				27		116		398		636

				28		129		438		581

				29		148		406		553

				30		145		402		536

				31		127		361		582

				32		129		384		549

				33		133		361		542

				34		115		380		524

				35		137		372		531

				36		115		333		518

				37		113		333		476

				38		176		289		457

				39		202		284		423

				40		182		305		456

				41		165		277		435

				42		156		259		343

				43		155		230		327

				44		164		209		274

				45		141		175		249

				46		137		180		260

				47		155		182		239

				48		133		167		231

				49		137		154		232

				50		100		150		209

				51		54		143		163

				52		32		154		195

				53		38		173		173

				54		26		177		236

				55		4		200		238

				56		0		61		66

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				4/1/29		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		46		0

				17		3		107		23

				18		16		167		97

				19		32		191		221

				20		34		248		287

				21		50		256		335

				22		62		282		417

				23		84		378		466

				24		79		391		557

				25		93		410		612

				26		96		467		600

				27		120		396		647

				28		128		445		579

				29		151		404		546

				30		141		399		552

				31		132		363		574

				32		123		384		555

				33		138		366		551

				34		119		372		499

				35		129		371		548

				36		115		329		519

				37		114		346		478

				38		165		291		458

				39		200		279		414

				40		186		310		461

				41		165		266		444

				42		161		269		344

				43		155		235		325

				44		156		203		273

				45		148		189		261

				46		135		179		255

				47		150		175		243

				48		139		166		229

				49		142		158		244

				50		100		150		197

				51		32		139		168

				52		36		158		189

				53		32		169		177

				54		30		177		235

				55		2		198		227

				56		0		17		26

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				5/1/29		Officieren		Onderofficieren		Vrijwilligers

				15		0		12		0

				16		0		45		0

				17		3		116		27

				18		15		160		98

				19		34		194		223

				20		34		254		283

				21		47		257		335

				22		67		291		413

				23		78		369		462

				24		84		375		558

				25		94		411		616

				26		90		476		592

				27		117		410		651

				28		140		422		584

				29		142		408		529

				30		146		411		563

				31		136		365		577

				32		123		385		546

				33		136		354		553

				34		113		370		498

				35		131		377		540

				36		117		340		527

				37		115		337		482

				38		153		302		460

				39		208		274		415

				40		187		301		463

				41		169		271		441

				42		153		278		351

				43		159		238		326

				44		159		201		280

				45		148		192		261

				46		131		178		255

				47		154		179		244

				48		140		165		230

				49		139		152		229

				50		99		155		212

				51		40		139		171

				52		39		155		184

				53		30		165		183

				54		31		175		228

				55		4		196		217

				56		0		36		55

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				6/1/29		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		47		0

				17		2		125		24

				18		15		152		98

				19		30		204		213

				20		42		240		291

				21		41		256		335

				22		71		292		424

				23		71		370		460

				24		88		374		554

				25		98		426		626

				26		91		455		585

				27		116		416		663

				28		142		419		575

				29		137		420		537

				30		145		405		562

				31		144		367		573

				32		123		389		551

				33		130		359		549

				34		118		359		498

				35		125		384		543

				36		122		337		508

				37		110		335		500

				38		147		307		457

				39		209		271		418

				40		191		304		462

				41		166		268		450

				42		160		279		353

				43		155		244		328

				44		159		202		279

				45		151		188		268

				46		131		187		253

				47		148		176		236

				48		145		166		238

				49		137		153		230

				50		103		156		203

				51		44		128		179

				52		43		162		189

				53		26		168		178

				54		35		172		222

				55		4		197		218

				56		0		48		76

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				7/1/29		Officieren		Onderofficieren		Vrijwilligers

				15		0		11		0

				16		0		51		0

				17		2		125		22

				18		14		158		102

				19		28		207		209

				20		39		232		294

				21		44		261		335

				22		73		288		429

				23		65		367		455

				24		94		378		547

				25		97		404		640

				26		93		462		566

				27		109		420		678

				28		138		416		567

				29		148		419		534

				30		137		408		575

				31		146		362		565

				32		134		384		543

				33		124		355		565

				34		116		370		499

				35		128		381		539

				36		125		335		494

				37		108		342		518

				38		133		307		440

				39		208		271		430

				40		195		309		452

				41		177		266		467

				42		149		285		353

				43		157		241		338

				44		158		205		273

				45		152		190		263

				46		133		179		260

				47		149		181		236

				48		145		165		237

				49		138		145		236

				50		105		159		203

				51		33		136		182

				52		44		159		187

				53		27		165		186

				54		35		173		211

				55		3		189		219

				56		0		23		17

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0

				8/1/29		Officieren		Onderofficieren		Vrijwilligers

				15		0		0		0

				16		0		0		0

				17		0		0		0

				18		0		0		0

				19		0		0		0

				20		0		0		0

				21		0		0		0

				22		0		0		0

				23		0		0		0

				24		0		0		0

				25		0		0		0

				26		0		0		0

				27		0		0		0

				28		0		0		0

				29		0		0		0

				30		0		0		0

				31		0		0		0

				32		0		0		0

				33		0		0		0

				34		0		0		0

				35		0		0		0

				36		0		0		0

				37		0		0		0

				38		0		0		0

				39		0		0		0

				40		0		0		0

				41		0		0		0

				42		0		0		0

				43		0		0		0

				44		0		0		0

				45		0		0		0

				46		0		0		0

				47		0		0		0

				48		0		0		0

				49		0		0		0

				50		0		0		0

				51		0		0		0

				52		0		0		0

				53		0		0		0

				54		0		0		0

				55		0		0		0

				56		0		0		0

				57		0		0		0

				58		0		0		0

				59		0		0		0

				60		0		0		0

				61		0		0		0

				62		0		0		0

				63		0		0		0

				64		0		0		0

				65		0		0		0





Age Mil Cat

		



Officieren

Onderofficieren

Vrijwilligers

Leeftijd (jaar)

Aantallen

Leeftijdsverdeling



Budget

						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		56		57		58		59		60		61		62		63		64		65		66		67		68		69		70		71		72		73		74		75		76		77		78		79		80		81		82		83		84		85		86		87		88		89		90		91		92		93		94		95		96

				Graad		OLT		1LT		CPN		CDT		MAJ		LCL		KOL		OLT		1LT		CPN		CDT		MAJ		LCL		KOL		OLT		1LT		CPN		CDT		MAJ		LCL		KOL		OLT		1LT		CPN		CDT		MAJ		LCL		KOL		OLT		1LT		CPN		CDT		MAJ		LCL		KOL		OLT		1LT		CPN		CDT		MAJ		LCL		KOL		OLT		1LT		CPN		CDT		MAJ		LCL		KOL		OLT		1LT		CPN		CDT		MAJ		LCL		KOL		OLT		1LT		CPN		CDT		MAJ		LCL		KOL		OLT		1LT		CPN		CDT		MAJ		LCL		KOL		GMJ		LTG		SGT		1SG		1SC		1SM		ADJ		ADC		AJM		SGT		1SG		1SC		1SM		ADJ		ADC		AJM		SGT		1SG		1SC		1SM		ADJ		SDT		1SD		CPL		CLC		1CC

				Diploma		-		-		-		-		-		-		-		-		-		-		-		-		-		-		VP		VP		VP		VP		VP		VP		VP		VP		VP		VP		VP		VP		VP		VP		Pol		Pol		Pol		Pol		Pol		Pol		Pol		Pol		Pol		Pol		Pol		Pol		Pol		Pol		Pol VP		Pol VP		Pol VP		Pol VP		Pol VP		Pol VP		Pol VP		Pol VP		Pol VP		Pol VP		Pol VP		Pol VP		Pol VP		Pol VP		MedTech		MedTech		MedTech		MedTech		MedTech		MedTech		MedTech		MedTech		MedTech		MedTech		MedTech		MedTech		MedTech		MedTech						-		-		-		-		-		-		-		VP		VP		VP		VP		VP		VP		VP		Muz		Muz		Muz		Muz		Muz

				Cyclus3		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Niet geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd		Geslaagd

						OLt		Lt		Kapt		Cdt		Maj		LtKol		Kol		OLt		Lt		Kapt		Cdt		Maj		LtKol		Kol		OLt		Lt		Kapt		Cdt		Maj		LtKol		Kol		OLt		Lt		Kapt		Cdt		Maj		LtKol		Kol		OLt		Lt		Kapt		Cdt		Maj		LtKol		Kol		OLt		Lt		Kapt		Cdt		Maj		LtKol		Kol		OLt		Lt		Kapt		Cdt		Maj		LtKol		Kol		OLt		Lt		Kapt		Cdt		Maj		LtKol		Kol		OLt		Lt		Kapt		Cdt		Maj		LtKol		Kol		OLt		Lt		Kapt		Cdt		Maj		LtKol		Kol		Gen Maj		Lt Gen		Sgt		1Sgt		1SgtChef		1SgtMaj		Adjt		AdjtChef		AdjtMaj		Sgt		1Sgt		1SgtChef		1SgtMaj		Adjt		AdjtChef		AdjtMaj		Sgt		1Sgt		1SgtChef		1SgtMaj		Adjt		Sdt		1Sdt		Kpl		KplChef		1KplChef

				0		22,000.00		22,751.12		23,877.79		25,131.00		26,664.68		29,919.51		32,923.98		24,003.00		24,754.12		25,880.79		27,134.00		29,418.78		32,673.61		35,678.08		22,000.00		22,751.12		24,160.95		25,663.18		29,418.76		32,673.61		35,678.08		24,003.00		24,754.12		26,163.95		27,666.18		32,172.86		35,427.71		38,432.18		26,500.00		26,500.00		27,289.11		28,041.74		29,418.76		31,296.57		32,923.98		28,952.00		28,952.00		29,542.49		30,295.12		32,172.86		34,050.67		35,678.08		26,500.00		26,500.00		27,915.11		28,667.65		32,172.86		34,050.66		35,678.08		28,952.00		28,952.00		30,168.49		30,921.03		34,926.96		36,804.76		38,432.18		26,500.00		26,500.00		27,289.11		28,041.74		29,418.76		31,296.57		32,923.98		28,952.00		28,952.00		29,542.49		30,295.12		32,172.86		34,050.67		35,678.08		60,965.70		68,351.69		16,050.00		16,550.00		16,800.00		17,160.00		18,280.00		19,410.00		20,660.00		16,050.00		16,550.00		16,800.00		17,160.00		19,856.00		20,720.00		22,410.00		17,160.00		18,280.00		19,350.00		20,750.00		22,550.00		14,196.13		14,196.13		14,771.98		15,045.00		15,810.00

				1		22,625.94		23,377.06		24,503.73		25,756.94		26,664.68		29,919.51		32,923.98		24,628.94		25,380.06		26,506.73		27,759.94		29,418.78		32,673.61		35,678.08		22,625.94		23,377.06		24,786.89		26,664.68		29,418.76		32,673.61		35,678.08		24,628.94		25,380.06		26,789.89		28,667.68		32,172.86		35,427.71		38,432.18		27,126.00		27,126.00		27,915.11		28,667.68		29,418.76		31,296.57		32,923.98		29,578.00		29,578.00		30,168.49		30,921.06		32,172.86		34,050.67		35,678.08		27,126.00		27,126.00		28,541.11		29,293.59		32,172.86		34,050.66		35,678.08		29,578.00		29,578.00		30,794.49		31,546.97		34,926.96		36,804.76		38,432.18		27,126.00		27,126.00		27,915.11		28,667.68		29,418.76		31,296.57		32,923.98		29,578.00		29,578.00		30,168.49		30,921.06		32,172.86		34,050.67		35,678.08		60,965.70		68,351.69		16,050.00		16,550.00		16,800.00		17,160.00		18,280.00		19,410.00		20,660.00		16,050.00		16,550.00		16,800.00		17,160.00		19,856.00		20,720.00		22,410.00		17,160.00		18,280.00		19,350.00		20,750.00		22,550.00		14,196.13		14,446.51		15,022.36		15,295.00		16,060.00

				2		23,251.88		24,003.00		25,129.67		26,382.88		28,041.73		31,296.56		34,301.03		25,254.88		26,006.00		27,132.67		28,385.88		30,795.83		34,050.66		37,055.13		23,251.88		24,003.00		25,412.83		27,666.18		30,795.81		34,050.66		37,055.13		25,254.88		26,006.00		27,415.83		29,669.18		33,549.91		36,804.76		39,809.23		27,752.00		27,752.00		28,541.11		29,293.62		30,795.81		32,673.62		34,301.03		30,204.00		30,204.00		30,794.49		31,547.00		33,549.91		35,427.72		37,055.13		27,752.00		27,752.00		29,167.11		29,919.53		33,549.91		35,427.71		37,055.13		30,204.00		30,204.00		31,420.49		32,172.91		36,304.01		38,181.81		39,809.23		27,752.00		27,752.00		28,541.11		29,293.62		30,795.81		32,673.62		34,301.03		30,204.00		30,204.00		30,794.49		31,547.00		33,549.91		35,427.72		37,055.13		60,965.70		68,351.69		16,800.00		17,300.00		17,550.00		17,910.00		19,030.00		20,160.00		21,410.00		16,800.00		17,300.00		17,550.00		17,910.00		20,246.00		21,280.00		23,038.00		17,910.00		19,030.00		20,100.00		21,500.00		23,300.00		14,446.51		14,696.89		15,272.74		15,545.00		16,310.00

				3		23,877.82		24,628.94		25,755.61		27,008.82		28,041.73		31,296.56		34,301.03		25,880.82		26,631.94		27,758.61		29,011.82		30,795.83		34,050.66		37,055.13		23,877.82		24,628.94		25,913.83		28,667.68		30,795.81		34,050.66		37,055.13		25,880.82		26,631.94		27,916.83		30,670.68		33,549.91		36,804.76		39,809.23		28,378.00		28,378.00		29,167.11		29,919.56		30,795.81		32,673.62		34,301.03		30,830.00		30,830.00		31,420.49		32,172.94		33,549.91		35,427.72		37,055.13		28,378.00		28,378.00		29,167.11		29,919.53		33,549.91		35,427.71		37,055.13		30,830.00		30,830.00		31,420.49		32,172.91		36,304.01		38,181.81		39,809.23		28,378.00		28,378.00		29,167.11		29,919.56		30,795.81		32,673.62		34,301.03		30,830.00		30,830.00		31,420.49		32,172.94		33,549.91		35,427.72		37,055.13		60,965.70		68,351.69		16,800.00		17,300.00		17,550.00		17,910.00		19,030.00		20,160.00		21,410.00		16,800.00		17,300.00		17,550.00		17,910.00		20,246.00		21,280.00		23,038.00		17,910.00		19,030.00		20,100.00		21,500.00		23,300.00		14,446.51		14,947.27		15,523.12		15,795.00		16,560.00

				4		23,877.82		24,628.94		25,755.61		27,008.82		29,418.78		32,673.61		35,678.08		25,880.82		26,631.94		27,758.61		29,011.82		32,172.88		35,427.71		38,432.18		23,877.82		24,628.94		26,414.83		28,667.68		32,172.86		35,427.71		38,432.18		25,880.82		26,631.94		28,417.83		30,670.68		34,926.96		38,181.81		41,186.28		28,378.00		28,378.00		29,167.11		29,919.56		32,172.86		34,050.67		35,678.08		30,830.00		30,830.00		31,420.49		32,172.94		34,926.96		36,804.77		38,432.18		28,378.00		28,378.00		30,293.80		31,046.22		34,926.96		36,804.76		38,432.18		30,830.00		30,830.00		32,547.18		33,299.60		37,681.06		39,558.86		41,186.28		28,378.00		28,378.00		29,167.11		29,919.56		32,172.86		34,050.67		35,678.08		30,830.00		30,830.00		31,420.49		32,172.94		34,926.96		36,804.77		38,432.18		60,965.70		68,351.69		17,330.00		17,830.00		18,105.00		18,510.00		19,600.00		20,720.00		21,970.00		17,330.00		17,830.00		18,105.00		18,510.00		20,636.00		21,840.00		23,666.00		18,510.00		19,600.00		20,670.00		22,070.00		23,870.00		14,696.89		14,947.27		15,523.12		15,795.00		16,560.00

				5		24,879.32		25,630.44		26,757.11		28,010.32		29,418.78		32,673.61		35,678.08		26,882.32		27,633.44		28,760.11		30,013.32		32,172.88		35,427.71		38,432.18		24,879.32		25,630.44		26,915.83		29,669.18		32,172.86		35,427.71		38,432.18		26,882.32		27,633.44		28,918.83		31,672.18		34,926.96		38,181.81		41,186.28		29,604.00		29,604.00		30,293.80		31,046.25		32,172.86		34,050.67		35,678.08		32,056.00		32,056.00		32,547.18		33,299.63		34,926.96		36,804.77		38,432.18		29,604.00		29,004.00		30,293.80		31,046.22		34,926.96		36,804.76		38,432.18		32,056.00		32,056.00		32,547.18		33,299.60		37,681.06		39,558.86		41,186.28		29,604.00		29,604.00		30,293.80		31,046.25		32,172.86		34,050.67		35,678.08		32,056.00		32,056.00		32,547.18		33,299.63		34,926.96		36,804.77		38,432.18		60,965.70		68,351.69		17,330.00		17,830.00		18,105.00		18,510.00		19,600.00		20,720.00		21,970.00		17,330.00		17,830.00		18,105.00		18,510.00		20,636.00		21,840.00		23,666.00		18,510.00		19,600.00		20,670.00		22,070.00		23,870.00		14,696.89		15,072.46		15,648.31		15,955.00		16,720.00

				6		24,879.32		25,630.44		26,757.11		28,010.32		30,795.83		34,050.66		37,055.13		26,882.32		27,633.44		28,760.11		30,013.32		33,549.93		36,804.76		39,809.23		24,879.32		25,630.44		27,416.83		29,669.18		33,549.91		36,804.76		39,809.23		26,882.32		27,633.44		29,419.83		31,672.18		36,304.01		39,558.86		42,563.33		29,604.00		29,604.00		30,293.80		31,046.25		33,549.91		35,427.72		37,055.13		32,056.00		32,056.00		32,547.18		33,299.63		36,304.01		38,181.82		39,809.23		29,604.00		29,004.00		31,420.49		32,172.91		36,304.01		38,181.81		39,809.23		32,056.00		32,056.00		33,673.87		34,426.29		39,058.11		40,935.91		42,563.33		29,604.00		29,604.00		30,293.80		31,046.25		33,549.91		35,427.72		37,055.13		32,056.00		32,056.00		32,547.18		33,299.63		36,304.01		38,181.82		39,809.23		60,965.70		68,351.69		17,860.00		18,360.00		18,660.00		19,110.00		20,170.00		21,280.00		22,530.00		17,860.00		18,360.00		18,660.00		19,110.00		21,026.00		22,400.00		24,294.00		19,110.00		20,170.00		21,240.00		22,640.00		24,440.00		14,947.27		15,072.46		15,648.31		15,955.00		16,720.00

				7		25,880.82		26,631.94		27,758.61		29,011.82		30,795.83		34,050.66		37,055.13		27,883.82		28,634.94		29,761.61		31,014.82		33,549.93		36,804.76		39,809.23		25,880.82		26,631.94		27,416.83		30,670.68		33,549.91		36,804.76		39,809.23		27,883.82		28,634.94		29,419.83		32,673.68		36,304.01		39,558.86		42,563.33		30,830.00		30,830.00		31,420.49		32,172.94		33,549.91		35,427.72		37,055.13		33,282.00		33,282.00		33,673.87		34,426.32		36,304.01		38,181.82		39,809.23		30,830.00		29,630.00		31,420.49		32,172.91		36,304.01		38,181.81		39,809.23		33,282.00		33,282.00		33,673.87		34,426.29		39,058.11		40,935.91		42,563.33		30,830.00		30,830.00		31,420.49		32,172.94		33,549.91		35,427.72		37,055.13		33,282.00		33,282.00		33,673.87		34,426.32		36,304.01		38,181.82		39,809.23		60,965.70		68,351.69		17,860.00		18,360.00		18,660.00		19,110.00		20,170.00		21,280.00		22,530.00		17,860.00		18,360.00		18,660.00		19,110.00		21,026.00		22,400.00		24,294.00		19,110.00		20,170.00		21,240.00		22,640.00		24,440.00		14,947.27		15,197.65		15,773.50		16,115.00		16,880.00

				8		25,880.82		26,631.94		27,758.61		29,011.82		32,172.88		35,427.71		38,432.18		27,883.82		28,634.94		29,761.61		31,014.82		34,926.98		38,181.81		41,186.28		25,880.82		26,631.94		28,418.33		30,670.68		34,926.96		38,181.81		41,186.28		27,883.82		28,634.94		30,421.33		32,673.68		37,681.06		40,935.91		43,940.38		30,830.00		30,830.00		31,420.49		32,172.94		34,926.96		36,804.77		38,432.18		33,282.00		33,282.00		33,673.87		34,426.32		37,681.06		39,558.87		41,186.28		30,830.00		29,630.00		32,547.18		33,299.60		37,681.06		39,558.86		41,186.28		33,282.00		33,282.00		34,800.56		35,552.98		40,435.16		42,312.96		43,940.38		30,830.00		30,830.00		31,420.49		32,172.94		34,926.96		36,804.77		38,432.18		33,282.00		33,282.00		33,673.87		34,426.32		37,681.06		39,558.87		41,186.28		60,965.70		68,351.69		18,390.00		18,890.00		19,215.00		19,710.00		20,740.00		21,840.00		23,090.00		18,390.00		18,890.00		19,215.00		19,710.00		21,416.00		22,960.00		24,922.00		19,710.00		20,740.00		21,810.00		23,210.00		25,010.00		15,072.46		15,197.65		15,773.50		16,115.00		16,880.00

				9		26,882.32		27,633.44		28,760.11		30,013.32		32,172.88		35,427.71		38,432.18		28,885.32		29,636.44		30,763.11		32,016.32		34,926.98		38,181.81		41,186.28		26,882.32		27,633.44		28,418.33		31,672.18		34,926.96		38,181.81		41,186.28		28,885.32		29,636.44		30,421.33		33,675.18		37,681.06		40,935.91		43,940.38		32,056.00		32,056.00		32,547.18		33,299.63		34,926.96		36,804.77		38,432.18		34,508.00		34,508.00		34,800.56		35,553.01		37,681.06		39,558.87		41,186.28		32,056.00		30,256.00		32,547.18		33,299.60		37,681.06		39,558.86		41,186.28		34,508.00		34,508.00		34,800.56		35,552.98		40,435.16		42,312.96		43,940.38		32,056.00		32,056.00		32,547.18		33,299.63		34,926.96		36,804.77		38,432.18		34,508.00		34,508.00		34,800.56		35,553.01		37,681.06		39,558.87		41,186.28		60,965.70		68,351.69		18,390.00		18,890.00		19,215.00		19,710.00		20,740.00		21,840.00		23,090.00		18,390.00		18,890.00		19,215.00		19,710.00		21,416.00		22,960.00		24,922.00		19,710.00		20,740.00		21,810.00		23,210.00		25,010.00		15,072.46		15,322.84		15,898.69		16,275.00		17,040.00

				10		26,882.32		27,633.44		28,760.11		30,013.32		33,549.93		36,804.76		39,809.23		28,885.32		29,636.44		30,763.11		32,016.32		36,304.03		39,558.86		42,563.33		26,882.32		27,633.44		29,419.83		31,672.18		36,304.01		39,558.86		42,563.33		28,885.32		29,636.44		31,422.83		33,675.18		39,058.11		42,312.96		45,317.43		32,056.00		32,056.00		32,547.18		33,299.63		36,304.01		38,181.82		39,809.23		34,508.00		34,508.00		34,800.56		35,553.01		39,058.11		40,935.92		42,563.33		32,056.00		30,256.00		33,673.87		34,426.29		39,058.11		40,935.91		42,563.33		34,508.00		34,508.00		35,927.25		36,679.67		41,812.21		43,690.01		45,317.43		32,056.00		32,056.00		32,547.18		33,299.63		36,304.01		38,181.82		39,809.23		34,508.00		34,508.00		34,800.56		35,553.01		39,058.11		40,935.92		42,563.33		60,965.70		68,351.69		18,920.00		19,420.00		19,770.00		20,310.00		21,310.00		22,400.00		23,650.00		18,920.00		19,420.00		19,770.00		20,310.00		21,806.00		23,520.00		25,550.00		20,310.00		21,310.00		22,380.00		23,780.00		25,580.00		15,197.65		15,322.84		15,898.69		16,275.00		17,040.00

				11		27,883.82		28,634.94		29,761.61		31,014.82		33,549.93		36,804.76		39,809.23		29,886.82		30,637.94		31,764.61		33,017.82		36,304.03		39,558.86		42,563.33		27,883.82		28,634.94		29,419.83		32,673.68		36,304.01		39,558.86		42,563.33		29,886.82		30,637.94		31,422.83		34,676.68		39,058.11		42,312.96		45,317.43		33,282.00		33,282.00		33,673.87		34,426.32		36,304.01		38,181.82		39,809.23		35,734.00		35,734.00		35,927.25		36,679.70		39,058.11		40,935.92		42,563.33		33,282.00		30,882.00		33,673.87		34,426.29		39,058.11		40,935.91		42,563.33		35,734.00		35,734.00		35,927.25		36,679.67		41,812.21		43,690.01		45,317.43		33,282.00		33,282.00		33,673.87		34,426.32		36,304.01		38,181.82		39,809.23		35,734.00		35,734.00		35,927.25		36,679.70		39,058.11		40,935.92		42,563.33		60,965.70		68,351.69		18,920.00		19,420.00		19,770.00		20,310.00		21,310.00		22,400.00		23,650.00		18,920.00		19,420.00		19,770.00		20,310.00		21,806.00		23,520.00		25,550.00		20,310.00		21,310.00		22,380.00		23,780.00		25,580.00		15,197.65		15,448.03		16,023.88		16,435.00		17,200.00

				12		27,883.82		28,634.94		29,761.61		31,014.82		34,926.98		38,181.81		41,186.28		29,886.82		30,637.94		31,764.61		33,017.82		37,681.08		40,935.91		43,940.38		27,883.82		28,634.94		30,421.33		32,673.68		37,681.06		40,935.91		43,940.38		29,886.82		30,637.94		32,424.33		34,676.68		40,435.16		43,690.01		46,694.48		33,282.00		33,282.00		33,673.87		34,426.32		37,681.06		39,558.87		41,186.28		35,734.00		35,734.00		35,927.25		36,679.70		40,435.16		42,312.97		43,940.38		33,282.00		30,882.00		34,800.56		35,552.98		40,435.16		42,312.96		43,940.38		35,734.00		35,734.00		37,053.94		37,806.36		43,189.26		45,067.06		46,694.48		33,282.00		33,282.00		33,673.87		34,426.32		37,681.06		39,558.87		41,186.28		35,734.00		35,734.00		35,927.25		36,679.70		40,435.16		42,312.97		43,940.38		60,965.70		68,351.69		19,450.00		19,950.00		20,325.00		20,910.00		21,880.00		22,960.00		24,210.00		19,450.00		19,950.00		20,325.00		20,910.00		22,196.00		24,080.00		26,178.00		20,910.00		21,880.00		22,950.00		24,350.00		26,150.00		15,322.84		15,448.03		16,023.88		16,435.00		17,200.00

				13		28,885.32		29,636.44		30,763.11		31,747.32		34,926.98		38,181.81		41,186.28		30,888.32		31,639.44		32,766.11		33,750.32		37,681.08		40,935.91		43,940.38		28,885.32		29,636.44		30,421.33		33,675.18		37,681.06		40,935.91		43,940.38		30,888.32		31,639.44		32,424.33		35,678.18		40,435.16		43,690.01		46,694.48		34,508.00		34,508.00		34,800.56		35,553.01		37,681.06		39,558.87		41,186.28		36,960.00		36,960.00		37,053.94		37,806.39		40,435.16		42,312.97		43,940.38		34,508.00		31,508.00		34,800.56		35,552.98		40,435.16		42,312.96		43,940.38		36,960.00		36,960.00		37,053.94		37,806.36		43,189.26		45,067.06		46,694.48		34,508.00		34,508.00		34,800.56		35,553.01		37,681.06		39,558.87		41,186.28		36,960.00		36,960.00		37,053.94		37,806.39		40,435.16		42,312.97		43,940.38		60,965.70		68,351.69		19,450.00		19,950.00		20,325.00		20,910.00		21,880.00		22,960.00		24,210.00		19,450.00		19,950.00		20,325.00		20,910.00		22,196.00		24,080.00		26,178.00		20,910.00		21,880.00		22,950.00		24,350.00		26,150.00		15,322.84		15,573.22		16,149.07		16,595.00		17,360.00

				14		28,885.32		29,636.44		30,763.11		31,747.32		36,304.03		39,558.86		42,563.33		30,888.32		31,639.44		32,766.11		33,750.32		39,058.13		42,312.96		45,317.43		28,885.32		29,636.44		31,422.83		33,675.18		39,058.11		42,312.96		45,317.43		30,888.32		31,639.44		33,425.83		35,678.18		41,812.21		45,067.06		48,071.53		34,508.00		34,508.00		34,800.56		35,553.01		39,058.11		40,935.92		42,563.33		36,960.00		36,960.00		37,053.94		37,806.39		41,812.21		43,690.02		45,317.43		34,508.00		31,508.00		35,927.25		36,679.67		41,812.21		43,690.01		45,317.43		36,960.00		36,960.00		38,180.63		38,933.05		44,566.31		46,444.11		48,071.53		34,508.00		34,508.00		34,800.56		35,553.01		39,058.11		40,935.92		42,563.33		36,960.00		36,960.00		37,053.94		37,806.39		41,812.21		43,690.02		45,317.43		60,965.70		68,351.69		19,980.00		20,480.00		20,880.00		21,510.00		22,450.00		23,520.00		24,770.00		19,980.00		20,480.00		20,880.00		21,510.00		22,586.00		24,640.00		26,806.00		21,510.00		22,450.00		23,520.00		24,920.00		26,720.00		15,448.03		15,573.22		16,149.07		16,595.00		17,360.00

				15		29,886.82		30,637.94		31,764.61		32,479.82		36,304.03		39,558.86		42,563.33		31,889.82		32,640.94		33,767.61		34,482.82		39,058.13		42,312.96		45,317.43		29,886.82		31,639.41		31,422.83		34,676.68		39,058.11		42,312.96		45,317.43		31,889.82		33,642.41		33,425.83		36,679.68		41,812.21		45,067.06		48,071.53		35,734.00		35,734.00		35,426.56		36,679.70		39,058.11		40,935.92		42,563.33		38,186.00		38,186.00		37,679.94		38,933.08		41,812.21		43,690.02		45,317.43		35,734.00		32,134.00		35,927.25		36,679.67		41,812.21		43,690.01		45,317.43		38,186.00		38,186.00		38,180.63		38,933.05		44,566.31		46,444.11		48,071.53		35,734.00		35,734.00		35,426.56		36,679.70		39,058.11		40,935.92		42,563.33		38,186.00		38,186.00		37,679.94		38,933.08		41,812.21		43,690.02		45,317.43		60,965.70		68,351.69		19,980.00		20,480.00		20,880.00		21,510.00		22,450.00		23,520.00		24,770.00		19,980.00		20,480.00		20,880.00		21,510.00		22,586.00		24,640.00		26,806.00		21,510.00		22,450.00		23,520.00		24,920.00		26,720.00		15,448.03		15,698.41		16,274.26		16,965.00		17,620.00

				16		29,886.82		30,637.94		31,764.61		32,479.82		37,681.08		40,935.91		43,940.38		31,889.82		32,640.94		33,767.61		34,482.82		40,435.18		43,690.01		46,694.48		29,886.82		31,639.41		32,424.33		34,676.68		40,435.16		43,690.01		46,694.48		31,889.82		33,642.41		34,427.33		36,679.68		43,189.26		46,444.11		49,448.58		35,734.00		35,734.00		35,426.56		36,679.70		40,435.16		42,312.97		43,940.38		38,186.00		38,186.00		37,679.94		38,933.08		43,189.26		45,067.07		46,694.48		35,734.00		32,134.00		36,553.25		37,806.36		41,812.21		45,067.06		46,694.48		38,186.00		38,186.00		38,806.63		40,059.74		44,566.31		47,821.16		49,448.58		35,734.00		35,734.00		35,426.56		36,679.70		40,435.16		42,312.97		43,940.38		38,186.00		38,186.00		37,679.94		38,933.08		43,189.26		45,067.07		46,694.48		60,965.70		68,351.69		20,510.00		21,010.00		21,435.00		22,080.00		22,950.00		24,080.00		25,330.00		20,510.00		21,010.00		21,435.00		22,080.00		22,976.00		25,200.00		27,434.00		22,080.00		22,950.00		24,020.00		25,420.00		27,220.00		15,573.22		15,698.41		16,274.26		16,965.00		17,620.00

				17		30,888.32		31,639.44		32,497.11		33,212.32		37,681.08		40,935.91		43,940.38		32,891.32		33,642.44		34,500.11		35,215.32		40,435.18		43,690.01		46,694.48		30,888.32		33,642.38		32,424.33		35,678.18		40,435.16		43,690.01		46,694.48		32,891.32		35,645.38		34,427.33		37,681.18		43,189.26		46,444.11		49,448.58		36,960.00		36,960.00		36,553.25		37,806.39		40,435.16		42,312.97		43,940.38		39,412.00		39,412.00		38,806.63		40,059.77		43,189.26		45,067.07		46,694.48		36,960.00		32,760.00		36,553.25		37,806.36		41,812.21		45,067.06		46,694.48		39,412.00		39,412.00		38,806.63		40,059.74		44,566.31		47,821.16		49,448.58		36,960.00		36,960.00		36,553.25		37,806.39		40,435.16		42,312.97		43,940.38		39,412.00		39,412.00		38,806.63		40,059.77		43,189.26		45,067.07		46,694.48		60,965.70		68,351.69		20,510.00		21,010.00		21,435.00		22,080.00		22,950.00		24,080.00		25,330.00		20,510.00		21,010.00		21,435.00		22,080.00		22,976.00		25,200.00		27,434.00		22,080.00		22,950.00		24,020.00		25,420.00		27,220.00		15,573.22		15,823.60		16,399.45		17,335.00		17,880.00

				18		30,888.32		31,639.44		32,497.11		33,212.32		39,058.13		42,312.96		45,317.43		32,891.32		33,642.44		34,500.11		35,215.32		41,812.23		45,067.06		48,071.53		30,888.32		33,642.38		33,425.83		35,678.18		41,812.21		45,067.06		48,071.53		32,891.32		35,645.38		35,428.83		37,681.18		44,566.31		47,821.16		50,825.63		36,960.00		36,960.00		36,553.25		37,806.39		41,812.21		43,690.02		45,317.43		39,412.00		39,412.00		38,806.63		40,059.77		44,566.31		46,444.12		48,071.53		36,960.00		32,760.00		37,679.94		38,933.05		41,812.21		46,444.11		48,071.53		39,412.00		39,412.00		39,933.32		41,186.43		44,566.31		49,198.21		50,825.63		36,960.00		36,960.00		36,553.25		37,806.39		41,812.21		43,690.02		45,317.43		39,412.00		39,412.00		38,806.63		40,059.77		44,566.31		46,444.12		48,071.53		60,965.70		68,351.69		21,040.00		21,540.00		21,990.00		22,650.00		23,450.00		24,640.00		25,890.00		21,040.00		21,540.00		21,990.00		22,650.00		23,463.00		25,935.00		28,062.00		22,650.00		23,450.00		24,520.00		25,920.00		27,720.00		15,698.41		15,823.60		16,399.45		17,335.00		17,880.00

				19		31,889.82		32,640.94		33,229.61		33,944.82		39,058.13		42,312.96		45,317.43		33,892.82		34,643.94		35,232.61		35,947.82		41,812.23		45,067.06		48,071.53		31,889.82		34,643.88		33,425.83		36,679.68		41,812.21		45,067.06		48,071.53		33,892.82		36,646.88		35,428.83		38,682.68		44,566.31		47,821.16		50,825.63		38,186.00		38,186.00		37,679.94		38,933.08		41,812.21		43,690.02		45,317.43		40,638.00		40,638.00		39,933.32		41,186.46		44,566.31		46,444.12		48,071.53		38,186.00		33,986.00		37,679.94		38,933.05		41,812.21		46,444.11		48,071.53		40,638.00		40,638.00		39,933.32		41,186.43		44,566.31		49,198.21		50,825.63		38,186.00		38,186.00		37,679.94		38,933.08		41,812.21		43,690.02		45,317.43		40,638.00		40,638.00		39,933.32		41,186.46		44,566.31		46,444.12		48,071.53		60,965.70		68,351.69		21,040.00		21,540.00		21,990.00		22,650.00		23,450.00		24,640.00		25,890.00		21,040.00		21,540.00		21,990.00		22,650.00		23,463.00		25,935.00		28,062.00		22,650.00		23,450.00		24,520.00		25,920.00		27,720.00		15,698.41		15,948.79		16,524.64		17,705.00		18,140.00

				20		31,889.82		32,640.94		33,229.61		33,944.82		40,435.18		43,690.01		46,694.48		33,892.82		34,643.94		35,232.61		35,947.82		43,189.28		46,444.11		49,448.58		31,889.82		34,643.88		34,427.33		36,679.68		41,812.21		46,444.11		49,448.58		33,892.82		36,646.88		36,430.33		38,682.68		44,566.31		49,198.21		52,202.68		38,186.00		38,186.00		37,679.94		38,933.08		41,812.21		45,067.07		46,694.48		40,638.00		40,638.00		39,933.32		41,186.46		44,566.31		47,821.17		49,448.58		38,186.00		33,986.00		38,806.63		40,059.74		41,812.21		47,821.16		49,448.58		40,638.00		40,638.00		41,060.01		42,313.12		44,566.31		50,575.26		52,202.68		38,186.00		38,186.00		37,679.94		38,933.08		41,812.21		45,067.07		46,694.48		40,638.00		40,638.00		39,933.32		41,186.46		44,566.31		47,821.17		49,448.58		60,965.70		68,351.69		21,570.00		22,070.00		22,545.00		23,220.00		23,950.00		25,200.00		26,450.00		21,570.00		22,070.00		22,545.00		23,220.00		23,950.00		26,670.00		28,690.00		23,220.00		23,950.00		25,020.00		26,420.00		28,220.00		15,823.60		15,948.79		16,524.64		17,705.00		18,140.00

				21		32,891.32		33,642.44		33,962.11		34,677.32		40,435.18		43,690.01		46,694.48		34,894.32		35,645.44		35,965.11		36,680.32		43,189.28		46,444.11		49,448.58		32,891.32		34,643.88		34,427.33		36,679.68		41,812.21		46,444.11		49,448.58		34,894.32		36,646.88		36,430.33		38,682.68		44,566.31		49,198.21		52,202.68		39,412.00		39,412.00		38,806.63		40,059.77		41,812.21		45,067.07		46,694.48		41,864.00		41,864.00		41,060.01		42,313.15		44,566.31		47,821.17		49,448.58		39,412.00		35,212.00		38,806.63		40,059.74		41,812.21		47,821.16		49,448.58		41,864.00		41,864.00		41,060.01		42,313.12		44,566.31		50,575.26		52,202.68		39,412.00		39,412.00		38,806.63		40,059.77		41,812.21		45,067.07		46,694.48		41,864.00		41,864.00		41,060.01		42,313.15		44,566.31		47,821.17		49,448.58		60,965.70		68,351.69		21,570.00		22,070.00		22,545.00		23,220.00		23,950.00		25,200.00		26,450.00		21,570.00		22,070.00		22,545.00		23,220.00		23,950.00		26,670.00		28,690.00		23,220.00		23,950.00		25,020.00		26,420.00		28,220.00		15,823.60		16,073.98		16,649.83		18,050.00		18,400.00

				22		32,891.32		33,642.44		33,962.11		34,677.32		41,812.23		45,067.06		48,071.53		34,894.32		35,645.44		35,965.11		36,680.32		44,566.33		47,821.16		50,825.63		32,891.32		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		50,825.63		34,894.32		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		53,579.73		39,412.00		39,412.00		38,806.63		40,059.77		41,812.21		46,444.12		48,071.53		41,864.00		41,864.00		41,060.01		42,313.15		44,566.31		49,198.22		50,825.63		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		50,825.63		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		53,579.73		39,412.00		39,412.00		38,806.63		40,059.77		41,812.21		46,444.12		48,071.53		41,864.00		41,864.00		41,060.01		42,313.15		44,566.31		49,198.22		50,825.63		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,340.00		25,760.00		27,010.00		22,100.00		22,600.00		23,100.00		23,790.00		24,340.00		27,440.00		28,690.00		23,790.00		24,340.00		25,520.00		27,220.00		29,020.00		15,948.79		16,073.98		16,649.83		18,050.00		18,400.00

				23		33,892.82		34,643.94		34,963.61		35,678.82		41,812.23		45,067.06		48,071.53		35,895.82		36,646.94		36,966.61		37,681.82		44,566.33		47,821.16		50,825.63		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		52,202.68		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		54,956.78		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		46,444.12		48,071.53		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		49,198.22		50,825.63		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		52,202.68		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		54,956.78		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		46,444.12		48,071.53		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		49,198.22		50,825.63		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,340.00		25,760.00		27,010.00		22,100.00		22,600.00		23,100.00		23,790.00		24,340.00		27,440.00		28,690.00		23,790.00		24,340.00		25,520.00		27,220.00		29,020.00		15,948.79		16,199.17		16,987.84		18,395.00		18,750.00

				24		33,892.82		34,643.94		34,963.61		35,678.82		41,812.23		46,444.11		49,448.58		35,895.82		36,646.94		36,966.61		37,681.82		44,566.33		49,198.21		52,202.68		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		49,448.58		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		52,202.68		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		49,448.58		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		52,202.68		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		26,320.00		27,570.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		26,120.00		28,020.00		29,820.00		16,073.98		16,199.17		16,987.84		18,395.00		18,750.00

				25		33,892.82		34,643.94		35,965.11		36,680.32		41,812.23		46,444.11		49,448.58		35,895.82		36,646.94		37,968.11		38,683.32		44,566.33		49,198.21		52,202.68		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		49,448.58		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		52,202.68		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		49,448.58		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		52,202.68		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		26,320.00		27,570.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		26,120.00		28,020.00		29,820.00		16,073.98		16,324.36		17,325.85		18,740.00		19,100.00

				26		33,892.82		34,643.94		35,965.11		36,680.32		41,812.23		47,821.16		50,825.63		35,895.82		36,646.94		37,968.11		38,683.32		44,566.33		50,575.26		53,579.73		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		50,825.63		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		53,579.73		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		50,825.63		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		53,579.73		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		26,880.00		28,130.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		26,720.00		28,820.00		30,620.00		16,199.17		16,324.36		17,325.85		18,740.00		19,100.00

				27		33,892.82		34,643.94		35,965.11		37,681.82		41,812.23		47,821.16		52,202.68		35,895.82		36,646.94		37,968.11		39,684.82		44,566.33		50,575.26		54,956.78		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		52,202.68		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		54,956.78		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		52,202.68		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		54,956.78		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		26,880.00		28,130.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		26,720.00		28,820.00		30,620.00		16,199.17		16,449.55		17,663.86		19,085.00		19,450.00

				28		33,892.82		34,643.94		35,965.11		37,681.82		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		39,684.82		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,324.36		16,449.55		17,663.86		19,085.00		19,450.00

				29		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,324.36		16,574.74		18,001.87		19,430.00		19,800.00

				30		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,449.55		16,574.74		18,001.87		19,430.00		19,800.00

				31		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,449.55		16,699.93		18,339.88		19,430.00		19,800.00

				32		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,574.74		16,699.93		18,339.88		19,430.00		19,800.00

				33		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,574.74		16,699.93		18,339.88		19,430.00		19,800.00

				34		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				35		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				36		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				37		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				38		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				39		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				40		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				41		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				42		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				43		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				44		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				45		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				46		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				47		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				48		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				49		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

				50		33,892.82		34,643.94		35,965.11		38,683.32		41,812.23		47,821.16		53,579.73		35,895.82		36,646.94		37,968.11		40,686.32		44,566.33		50,575.26		56,333.83		33,892.82		34,643.88		35,428.83		36,679.68		41,812.21		47,821.16		53,579.73		35,895.82		36,646.88		37,431.83		38,682.68		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		39,412.00		35,212.00		39,933.32		40,059.74		41,812.21		47,821.16		53,579.73		41,864.00		41,864.00		42,186.70		42,313.12		44,566.31		50,575.26		56,333.83		39,412.00		39,412.00		39,933.32		40,059.77		41,812.21		47,821.17		53,579.73		41,864.00		41,864.00		42,186.70		42,313.15		44,566.31		50,575.27		56,333.83		60,965.70		68,351.69		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		22,100.00		22,600.00		23,100.00		23,790.00		24,730.00		27,440.00		28,690.00		23,790.00		24,730.00		27,320.00		29,620.00		31,420.00		16,699.93		16,699.93		18,339.88		19,430.00		19,800.00

						Indexatie

								Index wedde																1.4568

								Index kinderbijslag																1.1487

								Patronale bijdrage																3.85%

						Vakantiegeld

								% van de brutomaandwedde																92%

								Maand uitbetaling vakantiegeld																5

						Eindejaarstoelage

								Vast deel																318.2		€

								Variabel deel (% van de brutomaandwedde)																2.50%

								Patronale bijdrage																25		€

								Maand uitbetaling eindejaarstoelage																12

						Kledijvergoeding

								Bedrag																445		€

				Officieren

						Kinderbijslag																		Gemiddeld bruto jaarbedrag per graad

								Aspiranten (voor diploma)

										< OLt														11.72		€

										OLt														57.43		€

										Lt														57.43		€

								Aspiranten (op diploma)

										< OLt														57.43		€

										OLt														513.86		€

										Lt														513.86		€

								Actieven

										OLt														760.53		€

										Lt														513.86		€

										Kapt														1,469.80		€

										Cdt														2,140.99		€

										Maj														2,706.89		€

										LtKol														2,379.45		€

										Kol														910.34		€

										GenMaj														949.80		€

										LtGen														223.42		€

										Gen														223.42		€

						Haard- en standplaatstoelage																		Gemiddeld bruto jaarbedrag per graad

								Aspiranten (voor diploma)

										< OLt														354.53		€

										OLt														169.62		€

										Lt														169.62		€

								Aspiranten (op diploma)

										< OLt														0.00		€

										OLt														0.00		€

										Lt														0.00		€

								Actieven

										OLt														0.00		€

										Lt														0.00		€

										Kapt														0.00		€

										Cdt														0.00		€

										Maj														0.00		€

										LtKol														0.00		€

										Kol														0.00		€

										GenMaj														0.00		€

										LtGen														0.00		€

										Gen														0.00		€

						Comdotoelage

								Toelage per graad

										OLt														1,125.00		€

										Lt														1,125.00		€

										Kapt														1,425.00		€

										Cdt														1,425.00		€

										Maj														2,950.00		€

										LtKol														3,625.00		€

										Kol														4,188.00		€

										GenMaj														5,875.00		€

										LtGen														6,625.00		€

										Gen														6,625.00		€

										CHOD														8,313.00		€

						Staffunctietoelage

								Toelage (enkel voor Kapt & Cdt)																700.00		€

						Forfaitaire vergoeding HoofdOffr

								Toelage (enkel voor HoofdOffr)																2,000.00		€

						Toelage luchtverkeersleiders (ATC)

								% ATC																3.52%

								Toelage																2700.00		€

						Toelage varend personeel

								Trimestriële luchtvaarttoelage

										% Hoger brevet LuM														9.89%

										% Hoger brevet niet LuM														0.00%

										% Leerling varend Pers														1.53%

										Toelage voor hoger brevet LuM														1859.00		€

										Toelage voor hoger brevet niet LuM														1629.00		€

										Toelage voor leerling varend Pers														647.00		€

								Jaarlijkse loopbaantoelage varend Pers

										% Brevet piloot of hoger brevet piloot < 35 jaar (LuM)														1.53%

										% Brevet piloot of hoger brevet piloot  >= 35 jaar (LuM)														4.98%

										% Brevet piloot of hoger brevet piloot < 35 jaar (niet-LuM)														0.68%

										% Brevet piloot of hoger brevet piloot >= 35 jaar (niet-LuM)														2.28%

										Toelage voor brevet piloot of hoger brevet piloot < 35 jaar (LuM)														1835.00		€

										Toelage voor brevet piloot of hoger brevet piloot >= 35 jaar (LuM)														3670.00		€

										Toelage voor brevet piloot of hoger brevet piloot < 35 jaar (niet-LuM)														1563.00		€

										Toelage voor brevet piloot of hoger brevet piloot >= 35 jaar (niet-LuM)														3126.00		€

								Trimestriële kwalificatietoelage

										% Junior														0.66%

										% Senior														1.03%

										% Master														8.20%

										Toelage junior														225.00		€

										Toelage senior														450.00		€

										Toelage master														900.00		€

						Tweetaligheidstoelage

								Toelage																24.79		€

								% Tweetalig																11.75%

						Paratoelage

								Kleine paratoelage

										% Brevet para (niet op OT)														1.13%

										Toelage voor brevet para (niet op OT)														65.87		€

								Grote paratoelage (op OT > 15)

										% Brevet para (op OT > 15)														2.56%

										Toelage voor brevet para (op OT > 15)														219.51		€

								Grote paratoelage (op OT < 15)

										% Brevet para (op OT < 15)														0.00%

										Toelage voor brevet para (op OT < 15)														164.97		€

								Speciale paratoelage

										% Sprongonderrichter/losser														0.12%

										Toelage voor sprongonderrichter/losser														274.72		€

						Duiktoelage

								Kleine duiktoelage

										% Brevet hulpduiker														0.09%

										Toelage voor brevet hulpduiker														207.67		€

								Grote duiktoelage

										% Brevet duiker														0.31%

										Toelage voor brevet duiker														415.34		€

						Toelage voor ontmijners

								Basisniveau

										% Brevet GU811														0.00%

										Toelage voor brevet GU811														483.00		€

								Middenniveau

										% Brevet GU401														0.00%

										Toelage voor brevet GU401														543.00		€

								Hoger niveau

										% Brevet GU323														0.35%

										Toelage voor brevet GU323														603.00		€

								Niveau Offr

										% Brevet GU011														0.00%

										Toelage voor brevet GU011														603.00		€

				Onderofficieren

						Kinderbijslag																		Gemiddeld bruto jaarbedrag per graad

								Aspiranten (voor diploma)

										< Sgt														11.72		€

										< Sgt (< 18 jaar)														0.00		€

										Sgt														30.00		€

										Sgt (< 18 jaar)														0.00		€

								Aspiranten (op diploma)

										< Sgt														30.00		€

										Sgt														1,028.67		€

								Actieven

										1Sgt														1,028.67		€

										1SgtChef														1,313.60		€

										1SgtMaj														1,356.33		€

										Adjt														1,696.38		€

										ADC														1,537.23		€

										ADM														671.50		€

						Haard- en standplaatstoelage																		Gemiddeld bruto jaarbedrag per graad

								Aspiranten (voor diploma)

										Sdt - Sgt														354.53		€

								Aspiranten (op diploma)

																								48.81		€

								Actieven

										1Sgt														48.81		€

										1SgtChef														0.00		€

										1SgtMaj														0.00		€

										Adjt														0.00		€

										ADC														0.00		€

										ADM														0.00		€

						Toelage voor luchtgevechtsleiders

								% ADC																0.57%		€

								Toelage																2700.00

						Toelage voor varend personeel

								Trimestriële luchtvaarttoelage

										% CabinePers														0.38%

										% Ander gebrevetteerd varend Pers														0.38%

										% Tijdelijk varend Pers														0.54%

										Toelage voor CabinePers														647.00		€

										Toelage voor ander gebrevetteerd varend Pers														1064.00		€

										Toelage voor tijdelijk varend Pers														647.00		€

								Jaarlijkse loopbaantoelage varend Pers

										% Ander gebrevetteerd varend Pers < 35 jaar (uitgezonderd CabinePers)														0.05%

										% Ander gebrevetteerd varend Pers >= 35 jaar (uitgezonderd CabinePers)														0.19%

										Toelage voor ander gebrevetteerd varend Pers < 35 jaar (uitgezonderd CabinePers)														795.00		€

										Toelage voor ander gebrevetteerd varend Pers >= 35 jaar (uitgezonderd CabinePers)														795.00		€

						Tweetaligheidstoelage

								Toelage																12.40		€

								% Tweetalig																3.04%

						Paratoelage

								Kleine paratoelage

										% Brevet para (niet op OT)														0.72%

										Toelage voor brevet para (niet op OT)														65.87		€

								Grote paratoelage (op OT > 15)

										% Brevet para (op OT > 15)														3.36%

										Toelage voor brevet para (op OT > 15)														219.51		€

								Grote paratoelage (op OT < 15)

										% Brevet para (op OT < 15)														0.00%

										Toelage voor brevet para (op OT < 15)														164.97		€

								Speciale paratoelage

										% Sprongonderrichter/losser														0.42%

										Toelage voor sprongonderrichter/losser														274.72		€

						Duiktoelage

								Kleine duiktoelage

										% Brevet hulpduiker														0.02%

										Toelage voor brevet hulpduiker														207.67		€

								Grote duiktoelage

										% Brevet duiker														0.65%

										Toelage voor brevet duiker														415.34		€

						Toelage voor ontmijners

								Basisniveau

										% Brevet GU811														0.01%

										Toelage voor brevet GU811														483.00		€

								Middenniveau

										% Brevet GU401														0.21%

										Toelage voor brevet GU401														543.00		€

								Hoger niveau

										% Brevet GU323														0.70%

										Toelage voor brevet GU323														603.00		€

				Vrijwilligers

						Kinderbijslag																		Gemiddeld bruto jaarbedrag per graad

								Aspiranten

										Sdt														11.72		€

								Actieven

										1Sdt														306.56		€

										Kpl														1,110.44		€

										KplChef														1,816.59		€

										1KplChef														1,275.72		€

						Haard- en standplaatstoelage																		Gemiddeld bruto jaarbedrag per graad

								Aspiranten

										Sdt														401.90		€

								Actieven

										1Sdt														462.10		€

										Kpl														509.42		€

										KplChef														296.28		€

										1KplChef														59.46		€

						Meesterschapstoelage

								Toelage (enkel voor 1KplChef)																250.00		€

						Tweetaligheidstoelage

								Toelage																12.40		€

								% Tweetalig																0.25%

						Paratoelage

								Kleine paratoelage

										% Brevet para (niet op OT)														0.62%

										Toelage voor brevet para (niet op OT)														65.87		€

								Grote paratoelage (op OT > 15)

										% Brevet para (op OT > 15)														6.85%

										Toelage voor brevet para (op OT > 15)														219.51		€

								Grote paratoelage (op OT < 15)

										% Brevet para (op OT < 15)														0.28%

										Toelage voor brevet para (op OT < 15)														164.97		€

								Speciale paratoelage

										% Sprongonderrichter/losser														0.27%

										Toelage voor sprongonderrichter/losser														274.72		€

						Duiktoelage

								Kleine duiktoelage

										% Brevet hulpduiker														0.04%

										Toelage voor brevet hulpduiker														207.67		€

								Grote duiktoelage

										% Brevet duiker														0.38%

										Toelage voor brevet duiker														415.34		€

						Toelage voor ontmijners

								Basisniveau

										% Brevet GU811														0.54%

										Toelage voor brevet GU811														483.00		€

								Middenniveau

										% Brevet GU401														0.01%

										Toelage voor brevet GU401														543.00		€

								Hoger niveau

										% Brevet GU323														0.00%

										Toelage voor brevet GU323														603.00		€

				Weddenschalen Rijksambtenaren

				Rijksambtenaren Niv A (Civ)

				Klasse		Klasse 1				Klasse 2						Klasse 3						Klasse 4						Klasse 5

				Schaal		A11		A12		A21		A22		A23		A31		A32		A33		A41		A42		A43		A51		A52		A53

				0		21,880.00		23,880.00		25,880.00		28,880.00		31,880.00		32,880.00		35,880.00		38,880.00		39,570.00		42,570.00		45,570.00		47,360.00		50,360.00		53,360.00

				1		22,325.00		24,325.00		26,360.00		29,360.00		32,360.00		32,900.00		36,400.00		39,400.00		40,180.00		43,180.00		46,180.00		47,970.00		50,970.00		53,970.00

				2		22,770.00		24,770.00		26,840.00		29,840.00		32,840.00		33,420.00		36,920.00		39,920.00		40,790.00		43,790.00		46,790.00		48,580.00		51,580.00		54,580.00

				3		23,215.00		25,215.00		27,320.00		30,320.00		33,320.00		33,940.00		37,440.00		40,440.00		41,400.00		44,400.00		47,400.00		49,190.00		52,190.00		55,190.00

				4		23,660.00		25,660.00		27,800.00		30,800.00		33,800.00		33,460.00		37,960.00		40,960.00		42,010.00		45,010.00		48,010.00		49,800.00		52,800.00		55,800.00

				5		24,105.00		26,105.00		28,280.00		31,280.00		34,280.00		34,980.00		38,480.00		41,480.00		42,620.00		45,620.00		48,620.00		50,410.00		53,410.00		56,410.00

				6		24,550.00		26,550.00		28,760.00		31,760.00		34,760.00		35,500.00		39,000.00		42,000.00		43,230.00		46,230.00		49,230.00		51,020.00		54,020.00		57,020.00

				7		24,995.00		26,995.00		29,240.00		32,240.00		35,240.00		36,020.00		39,520.00		42,520.00		43,840.00		46,840.00		49,840.00		51,630.00		54,630.00		57,630.00

				8		25,440.00		27,440.00		29,720.00		32,720.00		35,720.00		36,540.00		40,040.00		43,040.00		44,450.00		47,450.00		50,450.00		52,240.00		55,240.00		58,240.00

				9		25,885.00		27,885.00		30,200.00		33,200.00		36,200.00		37,060.00		40,560.00		43,560.00		45,060.00		48,060.00		51,060.00		52,850.00		55,850.00		58,850.00

				10		26,330.00		28,330.00		30,680.00		33,680.00		36,680.00		37,580.00		41,080.00		44,080.00		45,670.00		48,670.00		51,670.00		53,460.00		56,460.00		59,460.00

				11		26,775.00		28,775.00		31,160.00		34,160.00		37,160.00		38,100.00		41,600.00		44,600.00		46,280.00		49,280.00		52,280.00		54,070.00		57,070.00		60,070.00

				12		27,220.00		29,220.00		31,640.00		34,640.00		37,640.00		38,620.00		42,120.00		45,120.00		46,890.00		49,890.00		52,890.00		54,680.00		57,680.00		60,680.00

				13		27,665.00		29,665.00		32,120.00		35,120.00		38,120.00		39,140.00		42,640.00		45,640.00		47,500.00		50,500.00		53,500.00		55,290.00		58,290.00		61,290.00

				14		28,110.00		30,110.00		32,600.00		35,600.00		38,600.00		39,660.00		43,160.00		46,160.00		48,110.00		51,110.00		54,110.00		55,900.00		58,900.00		61,900.00

				15		28,555.00		30,555.00		33,080.00		36,080.00		39,080.00		40,180.00		43,680.00		46,680.00		48,720.00		51,720.00		54,720.00		56,510.00		59,510.00		62,510.00

				16		29,000.00		31,000.00		33,560.00		36,560.00		39,560.00		40,700.00		44,200.00		47,200.00		49,330.00		52,330.00		55,330.00		57,120.00		60,120.00		63,120.00

				17		29,445.00		31,445.00		34,040.00		37,040.00		40,040.00		41,220.00		44,720.00		47,720.00		49,940.00		52,940.00		55,940.00		57,730.00		60,730.00		63,730.00

				18		29,890.00		31,890.00		34,520.00		37,520.00		40,520.00		41,740.00		45,240.00		48,240.00		50,550.00		53,550.00		56,550.00		58,340.00		61,340.00		64,340.00

				19		30,335.00		32,335.00		35,000.00		38,000.00		41,000.00		42,260.00		45,760.00		48,760.00		51,160.00		54,160.00		57,160.00		58,950.00		61,950.00		64,950.00

				20		30,780.00		32,780.00		35,480.00		38,480.00		41,480.00		42,780.00		46,280.00		49,280.00		51,770.00		54,770.00		57,770.00		59,560.00		62,560.00		65,560.00

				21		31,225.00		33,225.00		35,960.00		38,960.00		41,960.00		43,300.00		46,800.00		49,800.00		52,380.00		55,380.00		58,380.00		60,170.00		63,170.00		66,170.00

				22		31,670.00		33,670.00		36,440.00		39,440.00		42,440.00		43,820.00		47,320.00		50,320.00		52,990.00		55,990.00		58,990.00		60,780.00		63,780.00		66,780.00

				23		32,115.00		34,115.00		36,920.00		39,920.00		42,920.00		44,340.00		47,840.00		50,840.00		52,990.00		55,990.00		58,990.00		60,780.00		63,780.00		66,780.00

				24		32,560.00		34,560.00		37,400.00		40,400.00		43,400.00		44,860.00		48,360.00		51,360.00		52,990.00		55,990.00		58,990.00		60,780.00		63,780.00		66,780.00

				25		33,005.00		35,005.00		37,880.00		40,880.00		43,880.00		44,860.00		48,360.00		51,360.00		52,990.00		55,990.00		58,990.00		60,780.00		63,780.00		66,780.00

				26		33,450.00		35,450.00		38,360.00		41,360.00		44,360.00		44,860.00		48,360.00		51,360.00		52,990.00		55,990.00		58,990.00		60,780.00		63,780.00		66,780.00

				27		33,895.00		35,895.00		38,360.00		41,360.00		44,360.00		44,860.00		48,360.00		51,360.00		52,990.00		55,990.00		58,990.00		60,780.00		63,780.00		66,780.00

				Rijksambtenaren Niv B (Civ)

				Klasse		Klasse 1								Klasse 2								Klasse 3

				Schaal		BA1		BF1		BT1		BI1		BA2		BF2		BT2		BI2		BA3		BF3		BT3		BI3

				0		15122.00		16804.00		16804.00		17274.00		16361.00		18663.00		18663.00		21731.00		18,220.00		20,903.00		20,903.00		24,531.00

				1		15791.00		17057.00		17057.00		17527.00		17030.00		19283.00		19283.00		22103.00		18,914.00		21,523.00		21,523.00		24,903.00

				2		16460.00		17310.00		17310.00		17780.00		17699.00		19903.00		19903.00		22475.00		19,608.00		22,143.00		22,143.00		25,275.00

				3		17129.00		17563.00		17563.00		18033.00		18368.00		20523.00		20523.00		22847.00		20,302.00		22,763.00		22,763.00		25,647.00

				4		17129.00		17563.00		17563.00		18033.00		18368.00		20523.00		20523.00		22847.00		20,302.00		22,763.00		22,763.00		25,647.00

				5		17724.00		17856.00		17856.00		18326.00		19236.00		21316.00		21316.00		23140.00		21,170.00		23,556.00		23,556.00		25,940.00

				6		17724.00		17856.00		17856.00		18326.00		19236.00		21316.00		21316.00		23140.00		21,170.00		23,556.00		23,556.00		25,940.00

				7		18319.00		18247.00		18247.00		18717.00		20104.00		22109.00		22109.00		23433.00		22,038.00		24,349.00		24,349.00		26,233.00

				8		18319.00		18247.00		18247.00		18717.00		20104.00		22109.00		22109.00		23433.00		22,038.00		24,349.00		24,349.00		26,233.00

				9		18740.00		18920.00		18920.00		19390.00		20972.00		22902.00		22902.00		24106.00		22,906.00		25,142.00		25,142.00		26,906.00

				10		18740.00		18920.00		18920.00		19390.00		20972.00		22902.00		22902.00		24106.00		22,906.00		25,142.00		25,142.00		26,906.00

				11		19161.00		19593.00		19593.00		20063.00		21808.00		23695.00		23695.00		24779.00		23,774.00		25,935.00		25,935.00		27,579.00

				12		19161.00		19593.00		19593.00		20063.00		21808.00		23695.00		23695.00		24779.00		23,774.00		25,935.00		25,935.00		27,579.00

				13		19533.00		20218.00		20218.00		20688.00		22432.00		24488.00		24488.00		25452.00		24,642.00		26,728.00		26,728.00		28,252.00

				14		19533.00		20218.00		20218.00		20688.00		22432.00		24488.00		24488.00		25452.00		24,642.00		26,728.00		26,728.00		28,252.00

				15		19905.00		20843.00		20843.00		21313.00		23056.00		25281.00		25281.00		26444.00		25,510.00		27,521.00		27,521.00		29,244.00

				16		19905.00		20843.00		20843.00		21313.00		23056.00		25281.00		25281.00		26444.00		25,510.00		27,521.00		27,521.00		29,244.00

				17		20277.00		21468.00		21468.00		21938.00		23680.00		26074.00		26074.00		27188.00		26,378.00		28,314.00		28,314.00		29,988.00

				18		20277.00		21468.00		21468.00		21938.00		23680.00		26074.00		26074.00		27188.00		26,378.00		28,314.00		28,314.00		29,988.00

				19		20649.00		22093.00		22093.00		22563.00		24034.00		26992.00		26992.00		27932.00		27,246.00		29,232.00		29,232.00		30,732.00

				20		20649.00		22093.00		22093.00		22563.00		24304.00		26992.00		26992.00		27932.00		27,246.00		29,232.00		29,232.00		30,732.00

				21		21021.00		22718.00		22718.00		23188.00		24928.00		27910.00		27910.00		28676.00		27,816.00		30,150.00		30,150.00		31,476.00

				22		21021.00		22718.00		22718.00		23188.00		24928.00		27910.00		27910.00		28676.00		27,816.00		30,150.00		30,150.00		31,476.00

				23		21393.00		23343.00		23343.00		23813.00		25552.00		28828.00		28828.00		29420.00		28,386.00		31,068.00		31,068.00		32,220.00

				24		21393.00		23343.00		23343.00		23813.00		25552.00		28828.00		28828.00		29420.00		28,386.00		31,068.00		31,068.00		32,220.00

				25		21765.00		23968.00		23968.00		24438.00		26176.00		29342.00		29342.00		30164.00		28,956.00		31,582.00		31,582.00		32,964.00

				26		21765.00		23968.00		23968.00		24438.00		26176.00		29342.00		29342.00		30164.00		28,956.00		31,582.00		31,582.00		32,964.00

				27		22137.00		24593.00		24593.00		25063.00		26800.00		29856.00		29856.00		30908.00		29,526.00		32,096.00		32,096.00		33,708.00

				28		22137.00		24593.00		24593.00		25063.00		26800.00		29856.00		29856.00		30908.00		29,526.00		32,096.00		32,096.00		33,708.00

				29		22509.00		25218.00		25218.00		25688.00		27424.00		30370.00		30370.00		31652.00		30,096.00		32,610.00		32,610.00		34,452.00

				30		22509.00		25218.00		25218.00		25688.00		27424.00		30370.00		30370.00		31652.00		30,096.00		32,610.00		32,610.00		34,452.00

				31		22509.00		25218.00		25218.00		25688.00		28048.00		30884.00		30884.00		32396.00		30,666.00		33,124.00		33,124.00		35,196.00

				Rijksambtenaren Niv C (Civ)

				Klasse		Klasse 1				Klasse 2				Klasse 3

				Schaal		CA1		CT1		CA2		CT2		CA3		CT3

				0		14,273.70		14,273.70		15,905.00		15,905.00		17,990.45		17,990.45

				1		14,541.01		14,541.01		16,172.31		16,172.31		18,257.76		18,257.76

				2		14,808.32		14,808.32		16,439.62		16,439.62		18,525.07		18,525.07

				3		15,075.63		15,075.63		16,706.93		16,706.93		18,792.38		18,792.38

				4		15,075.63		15,075.63		16,706.93		16,706.93		18,792.38		18,792.38

				5		15,431.97		15,431.97		17,063.27		17,063.27		19,148.72		19,148.72

				6		15,431.97		15,431.97		17,063.27		17,063.27		19,148.72		19,148.72

				7		15,788.31		15,788.31		17,419.61		17,419.61		19,505.06		19,505.06

				8		15,788.31		15,788.31		17,419.61		17,419.61		19,505.06		19,505.06

				9		16,411.92		16,411.92		18,132.25		18,132.25		20,217.70		20,217.70

				10		16,411.92		16,411.92		18,132.25		18,132.25		20,217.70		20,217.70

				11		17,035.53		17,035.53		18,844.89		18,844.89		20,930.34		20,930.34

				12		17,035.53		17,035.53		18,844.89		18,844.89		20,930.34		20,930.34

				13		17,659.14		17,659.14		19,468.50		19,468.50		21,553.95		21,553.95

				14		17,659.14		17,659.14		19,468.50		19,468.50		21,553.95		21,553.95

				15		18,282.75		18,282.75		20,092.11		20,092.11		22,177.56		22,177.56

				16		18,282.75		18,282.75		20,092.11		20,092.11		22,177.56		22,177.56

				17		18,906.36		18,906.36		20,715.72		20,715.72		22,801.17		22,801.17

				18		18,906.36		18,906.36		20,715.72		20,715.72		22,801.17		22,801.17

				19		19,529.97		19,529.97		21,339.33		21,339.33		23,424.78		23,424.78

				20		19,529.97		19,529.97		21,339.33		21,339.33		23,424.78		23,424.78

				21		20,153.58		20,153.58		21,962.94		21,962.94		24,048.39		24,048.39

				22		20,153.58		20,153.58		21,962.94		21,962.94		24,048.39		24,048.39

				23		20,777.19		20,777.19		22,586.55		22,586.55		24,672.00		24,672.00

				24		20,777.19		20,777.19		22,586.55		22,586.55		24,672.00		24,672.00

				25		21,400.80		21,400.80		23,210.16		23,210.16		25,295.61		25,295.61

				26		21,400.80		21,400.80		23,210.16		23,210.16		25,295.61		25,295.61

				27		22,024.41		22,024.41		23,833.77		23,833.77		25,919.22		25,919.22

				28		22,024.41		22,024.41		23,833.77		23,833.77		25,919.22		25,919.22

				29		22,648.02		22,648.02		24,457.38		24,457.38		26,542.83		26,542.83

				30		22,648.02		22,648.02		24,457.38		24,457.38		26,542.83		26,542.83

				31		22,648.02		22,648.02		24,457.38		24,457.38		27,166.44		27,166.44

				Rijksambtenaren Niv D (Civ)

				Klasse		Klasse 1				Klasse 2				Klasse 3				Klasse 4				Klasse 5

				Schaal		DA1		DT1		DA2		DT2		DA3		DT3		DA4		DT4		DT5

				0		12874.26		12491.64		13818.64		13190.84		14322.70		13999.32		15322.70		15255.43		18470.68

				1		13014.35		12602.54		13958.73		13330.93		14541.36		14217.98		15541.36		15474.09		18689.34

				2		13154.44		12713.44		14098.82		13471.02		14760.02		14436.64		15760.02		15692.75		18908.00

				3		13294.53		12824.34		14238.91		13611.11		14978.68		14655.30		15978.68		15911.41		19126.66

				4		13294.53		12824.34		14238.91		13611.11		14978.68		14655.30		15978.68		15911.41		19126.66

				5		13489.20		12883.68		14452.41		13832.38		15237.68		14868.80		16237.68		16178.20		19393.45

				6		13489.20		12883.68		14452.41		13832.38		15237.68		14868.80		16237.68		16178.20		19393.45

				7		13683.87		12943.02		14665.91		14053.65		15496.68		15082.30		16496.68		16444.99		19660.24

				8		13683.87		12943.02		14665.91		14053.65		15496.68		15082.30		16496.68		16444.99		19660.24

				9		13878.54		13002.36		14879.41		14274.92		15755.68		15295.80		16755.68		16711.78		19927.03

				10		13878.54		13002.36		14879.41		14274.92		15755.68		15295.80		16755.68		16711.78		19927.03

				11		14073.21		13061.70		15092.91		14496.19		16014.68		15509.30		17014.68		16978.57		20193.82

				12		14073.21		13061.70		15092.91		14496.19		16014.68		15509.30		17014.68		16978.57		20193.82

				13		14267.88		13121.04		15306.41		14717.46		16363.73		15722.80		17363.73		17327.62		20546.85

				14		14267.88		13121.04		15306.41		14717.46		16363.73		15722.80		17363.73		17327.62		20546.85

				15		14591.99		13180.38		15655.46		15066.51		16712.78		16071.85		17712.78		17676.67		20899.88

				16		14591.99		13180.38		15655.46		15066.51		16712.78		16071.85		17712.78		17676.67		20899.88

				17		14916.10		13239.72		16004.51		15415.56		17061.83		16420.90		18061.83		18025.72		21252.91

				18		14916.10		13239.72		16004.51		15415.56		17061.83		16420.90		18061.83		18025.72		21252.91

				19		15240.21		13299.06		16353.56		15764.61		17410.88		16769.95		18410.88		18374.77		21605.94

				20		15240.21		13299.06		16353.56		15764.61		17410.88		16769.95		18410.88		18374.77		21605.94

				21		15564.32		13358.40		16702.61		16113.66		17759.93		17119.00		18759.93		18723.82		21958.97

				22		15564.32		13358.40		16702.61		16113.66		17759.93		17119.00		18759.93		18723.82		21958.97

				23		15888.43		13417.74		17051.66		16462.71		18108.98		17468.05		19108.98		19072.87		22312.00

				24		15888.43		13417.74		17051.66		16462.71		18108.98		17468.05		19108.98		19072.87		22312.00

				25		16212.54		13545.13		17400.71		16811.76		18458.03		17817.10		19458.03		19421.92		22665.03

				26		16212.54		13545.13		17400.71		16811.76		18458.03		17817.10		19458.03		19421.92		22665.03

				27		16536.65		13672.52		17749.76		17160.81		18807.08		18166.15		19807.08		19770.97		23018.06

				28		16536.65		13672.52		17749.76		17160.81		18807.08		18166.15		19807.08		19770.97		23018.06

				29		16860.76		13672.52		18098.81		17509.86		19156.13		18515.20		20156.13		20120.02		23371.09

				30		16860.76		13672.52		18098.81		17509.86		19156.13		18515.20		20156.13		20120.02		23371.09

				31		16860.76		13672.52		18098.81		17509.86		19505.18		18515.20		20505.18		20469.07		23724.12
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Abstract


The paper discuses a case study of manpower planning for the Slovenian Armed Forces using Markov chains. This includes the description of the method and the results of manpower projections (in 1, 2, ... 5, 10, 20 years) under the presumption that past transitions between different defence segments (such as transitions from private first class to corporal) and transitions between the defence segments and the segments of general population continue in the future. Finally, two optimization questions are addressed: ‘Which transitions would immediately (i.e. in four years) lead to the target (desired) structure?' and ‘Which transitions would sustain the target structure in the long run?'.


On the basis of available manpower microdata for the period from 1st of January 1997 to 31st of August 2006, the career histories for all 12.246 individuals employed in the administration of Ministry of defence, in the regular Slovenian Army or under service contract in the army reserve have been established. In total, 120 defence segments have been identified: 23 in the administration of Ministry of defence (civil servants and inspectors), 45 in the regular army, 45 in the reserve army, and 7 among members of civil personal. Average transitions in the period form 31rd of December 2001 to 31rd December 2005 between different defence segments, and between the defence segments and the segments of general population have been calculated. They were used in projections based on different scenarios. Analysis immediately identified considerable discrepancies between official targets and projected sizes of defence segments if existing transitions will continue.

Optimization of the transitions has been solved with heuristic modeling approach. A simulation model with a specific loss function has been used. To perform feasible simulations in a 120 x 120 matrix, only those transitions were optimized, where experts had previously estimated that real measures existed to provide potential change (e.g. recruitment policy, regulation of promotion, retirement strategy etc). The solution proved successful for calculating both the transitions leading to the desired manpower structure, and those ensuring its long term preservation.

The paper contributes new insights into the section of manpower planning.


1.0 INTRODUCTION

Efficient manpower planning is a crucial task of managing large organisations such as transportation or industrial corporations, the state administration or military systems. All of these systems comprise many segments of employees with specific roles and job descriptions. Skills needed to perform assigned tasks are usually acquired through special training or long work experience. Both a shortfall or a surplus of skilled staff can be costly and very inefficient. To prevent such difficulties, the future needs of personnel have to be predicted well in advance, while corresponding strategies to achieve the desired structure must be adopted.

Knowledge about these processes is important for predicting the future development of the manpower structure in complex organisations. In large systems, such predictions are usually based on previous experience. However, knowledge gained from such experience is often difficult to apply without appropriate mathematical or statistical models and corresponding computational tools. 


Depending on the goals, various mathematical models can be applied in manpower planning. Obviously, the problems cannot be fully addressed by only using tools of the spread-sheet type. The choice depends on many factors, such as the size of the system being analysed, available knowledge of the processes that govern the system structure’s dynamics, the methods available to control the processes and the ability to predict the consequences of actions concerning regulations. Moreover, the choice of the appropriate model often depends on its complexity. While complex models can supply very accurate results, they often require data that are not easy to collect, or parameters that may only be vaguely known, especially if a very large number of them have to be specified. Consequently, the reliability of the resulting outputs is then put in question. For very large systems, simpler and more robust models are therefore often a better choice. A good overview of the existing models used in workforce planning can be found in Wang (2005). For other references, also see Grinold and Marshall (1977), Price et al. (1980), Purkiss (1981), and Georgiu and Tsantas (2002). 


The most basic information that can be used to model manpower dynamics is the rate of transitions between different segments of the system, i.e. the transition probability. Transitions are usually consequences of either promotions, transfers between assignments or wastage and input into the system. Often transitions are controlled by certain rules that govern the system and cannot be arbitrarily changed. If this is the case, planning has to be especially careful since slight changes in policies can have considerable consequences on the future development of the manpower structure. 


In several cases, the models used to predict the future structure of a dynamic system are based on Markov chains and their derivatives, such as semi-Markov chains. Both are based on the assumption that the rules governing the system’s manpower dynamics do not change very often and that future dynamics will follow patterns observed in the past. While classical Markov chains view segments as homogeneous, semi-Markov chains additionally involve the time a person has spent in a segment, of course at the cost of the model’s simplicity and therefore the possibility to reliably estimate its parameters. A thorough description of many variations of Markov and some other manpower planning models can be found in Bartholomew et al. (1991), Vassiliou (1998) or Vajda (1978). Besides Markov models, other approaches to the problem are also possible, such as models based on simulations or system dynamics models (Wang, 2005). Applications of manpower models used in the specific case of military manpower planning can be found in Jaquette et al. (1977), Murty et al. (1995),  Smith and Bartholomew (1988).


In our particular case of modelling the structure of the Slovenian Armed Forces, the number of segments alone was relatively large. Together with other potential problems related to the data collection, these were the main reason against using the more complex semi-Markov chains. Moreover, transitions between segments are surprisingly complex where, besides recruitment, promotions and wastage from the system, many more transitions to other segments also occur such as transitions from military to administrative positions and vice-versa.  


The models based on Markov processes can be divided into the following groups, depending on the level of the structural control i. e. the ability to attain and maintain the desired structure:

Descriptive – predictive models. This group is mainly concerned with the development and analysis of a time homogeneous Markov model whose parameters are often based on historical observations. It can be used to predict the behaviour of the system in time. The models of this group have no intention to search for any kind of optimal control, but rather they only give descriptions and forecasts. Several models of this group can be found in Bartholomew et al. (1991) or Price et al. (1980). In this paper, we use such a model in our first part to make predictions on the future development of the system. 


Control theory models – normative models (Markov decision processes). This group tries to find optimal set of policies in order to minimise a certain loss functions such as the cost of recruiting new workers or maintaining the existing structure. The descriptions of such models can be found in Grinold and Stanford (1974), Zanakis and Maret (1981), Lee et al. (2001) or a very general treatment can be found in Li et al. (2007). Our approach to searching for the transitions leading to a desirable structure could be regarded as belonging to this class, although its key concern is in finding a satisfactory policy rather than selecting a particular policy. The main reason for this is that we are only allowed to vary a very restricted set of transition, contrary to most models with more freedom of setting transitions. 


While in the first part we use the classical descriptive-predictive model, the structural control part of the problem described in the present paper does partly belongs to the class of control theory problems, although has a very specific form, and thus does not fit well in the context of controlled Markov chains or related models. The main specific point is that the choice of feasible policies is severely restricted by the Ministry of Defence, and the problem, at least at this stage, is thus not in finding policy that would satisfy some additional optimality criterion, but rather, finding any policy that leads to desired structure of the system. A similar problem has been theoretically studied by Antončič (1990), but subject to less severe restrictions. Our claim is thus that our particular problem does in fact belong somewhere between the first and the second group of the above, and that requires somewhat specific treatment. 


The problem we are dealing with thus mainly consists of two parts. In the first part we identify relevant segments and transitions between them. The goal is to make predictions of the future sizes of the segments if current transitions ruled the system's dynamic. This would likely be the case if no further regulations would be implemented. In the second part we study the attainability and maintainability problem. We first identify transitions that are possible to be regulated and then try to modify them in order to achieve the required structure. The problem is complex mainly because transitions that are not controllable are ruled by mechanisms unknown to us, and in the best case we can assume that they will remain roughly the same in the following years. To reach the required structure, we must then appropriately set the controllable transitions. The fact that uncontrollable transitions present a substantial part of the manpower dynamic makes this a fairly complex problem, without even posing any other optimality assumptions. 


The estimated probabilities of the uncontrollable transitions are used as expectations of future transition probabilities, thus we effectively assume a deterministic model with two classes of transitions, fixed and controllable. The only objective at this stage is then to find a sufficient set of transitions that would lead to required structure. There is no obvious analytical approach to cope with such a heterogeneous problem. However, the use of computer based simulations proved to be very effective in producing satisfactory results. The idea is therefore to simulate a large number of randomly generated scenarios and pick those yielding satisfactory structure after given period. The implementation however depends in a large degree on the particular specifics.  


The practical implementation of the approach to solving our problem also contains a web based user application that was developed to allow non-mathematicians to change parameters and analyse the consequences. The application’s user interface is designed to both as user friendly and flexible, so that it allows practically unlimited possibilities in testing different scenarios. The results of testing are displayed simultaneously in real time. The application is available on-line and no programs other than web browsers are needed to run it. 


The prediction part of the model is thus made in a fully interactive manner; however, the structural control part is still too complex to be implemented by ordinary users, especially because of computational complexity which requires several manual adjustments during the process of exercising structural control. Also the process of data preparation to estimate parameters is technically very demanding, because it requires combining several software tools, and is therefore not available in an automated form. 


The paper has the following structure: section 2 contains a description of the method used with some mathematical background, section 3 describes the implementation of the method for calculating projections of manpower structure of Slovenian Armed Forces and administration of the Ministry of Defence, section 4 presents the obtained results. At the end conclusions are presented.


2.0 Description of the method


2.1 Basic model


The model used for manpower planning in Slovenian Armed Forces and administration of the Ministry of Defence is based on Markov chains. The description of mathematical background of this and related models can be found in Bartholomew et al. (1991), Vassiliou (1998), Grinold and Marshall (1977). The usual assumption of those models is that the system modelled consists of clearly defined segments, and that transitions between them are time homogeneous and independent of history. To satisfy these requirements, the system must be sufficiently large to diminish the effect of random variations in time allowing transitions to be analysed on the aggregated level. 


Markov chains are used to model random processes evolving in time. A crucial assumption used is Markov property which would be best described by saying that the process is memoryless, which means that its future states only depend on the present state rather than its history. Another assumption which is usually posed is that transition probabilities are time homogeneous, which means that they are independent of time. Of course, this requirements is often not entirely fulfilled, however, omitting it would result in more general non-homogeneous models (see Vassliou (1981, 1998)). 


A sequence of random variables X1, X2, ..., Xn , ... is a Markov chain if every variable can assume any value from a set S = {s1, s2, ..., sm}, whose elements are called states. A particular realisation of the process is then a sequence of values from S. Mathematically we can describe Markov property by requiring that P(Xn+1 = sj | Xn = si,…, X1 = sk) = P(Xn+1 = sj | Xn = si) = p(n)ij., where n denotes the time points. This means that probability that the process will be in state sj at time n+1, given that it is in state si at time n, is p(n)ij. If additionally p(n)ij= pij, for every n, the chain is homogeneous, because the transition probabilities do not depend on time. The matrix P=(pij), whose entries are transition probabilities, is called transition matrix. 


In the particular case of manpower modelling, states are the segments of the system, and transition probabilities are understood as relative frequencies. Thus transition probability pij is interpreted as the ratio of persons in segment si at the time n that will make transition into state sj by the time n+1. Let γn be a statistical distribution over the set S, thus, γni is the number of persons in state si. Under the assumption of transition matrix P, distribution at the next time point is obtained by multiplying vector γn by P, γn+1= γnP. Thus, given initial distribution and transition matrix, we can predict the distribution at the next time point. Consequently repeating the same argument, predictions for all future time points are possible. The time interval used in our model is one year, thus if a person makes more than one transition within a year this is recorded as a single transition. 


The actual model used is based on the model described in Bartholomew (1991), where additionally a vector of recruits r is added. The model also allows wastage w, which accounts for the wastage from the system. According to this model the transition matrix P needs not be stochastic, but only substochastic, i.e. the sum of rows may be less than 1, where the difference is  wastage w,  thus,
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We assume the model with constant recruitment vector, since the only recruitment to the system are births to the general population. The actual recruitment to defence segments is then modelled as transitions between general and defence segments. Thus the model used has the following general form:
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Thus, defence segments used in our model are regarded as a subset of segments of general population. The reason for this is that new employees and those under service contract in the army reserve
 are recruited from the segments of general population, whose size then determines the number of possible new recruits every year. So, for instance, diminishing generations of school children due to decreased birth rates in recent years affect the number of potential candidates to enter military service. 


The whole population of inhabitants of Slovenia was divided into segments relevant for the model. General population is for instance divided into the following 6 segments: non-active population, which mainly consists of pre-school and primary school children; secondary school pupils, students, working people, unemployed, and retired persons. Defence segments are treated separately from the general population, because their relatively small size does not affect dynamics of the general population. 


The total number of defence segments is 120, which makes the total number of segments equal to 126. Of course this is not the only possibility to model our segments. If the segments of general population were omitted, for instance, the same effect would be achieved by adequately modifying the recruitment vector. The changes in the size of defence segments are consequences of the following factors:


· transitions between segments;


· wastage from the system (retirement, …);


· input from general population (recruitment);


· input to general population, which is modelled as birth.


Because of the small size of defence segments, wastage from the army may be neglected and treated as wastage from the system, even though actually there may also be transitions to other segments of general population. The model assumes constant size of annual input to the system, which we assume is the current birth rate in Slovenia. Slight deviations from this assumption in the following years would not affect the model substantially. The size of the whole population follows general trends in the society. 


Recruitment into defence segments is modelled by transitions from the segments of general population to defence segments. The model assumes that those transitions are regulated by a set of rules not changing often. We adopt the assumption that the transitions will remain similar to those observed in the past years if regulations do not change. If, for instance, 10% of officers in a segment were promoted to a higher rank, we assume that this will continue in the following years. This assumption is of course sometimes questionable, because it is rarely true that all members of a segment have the same probability of being promoted. However, the available data did not allow us to model possible heterogeneity within segments. 


The model is a mixture between deterministic and stochastic approach. Initially we start with stochastic transitions estimated on the base of historical transitions. Those are then mixed with the transitions that are possible to regulate and are thus deterministic. Another model with a mixture of stochastic and deterministic transition can be found in Guerry (1993), where only wastage transition probabilities are modelled as stochastic while promotion and demotion probabilities are considered constant. 


2.2 Attainability and maintainability 


The next step after making predictions based on the model is exercising structural control i.e. finding transitions leading to the desired structure after a certain time period, or at least close to it. Thus we are solving the attainability problem. Methods to solving attainability problems have been discussed in literature (see e.g. Davies (1973) or Nilakantan and Raghavendra (2005)), but none of the approaches seems to completely solve our specific problem, where the task is to be accomplished by resetting a certain subset of transitions within given constraints. This is because not all transitions are possible to be controlled, and neither are those than can be controlled allowed to change entirely arbitrarily. Therefore it is crucial to determine which transitions can be changed and to what degree. Once this is determined, the transitions yielding the best possible result are to be found. We find a sufficient solution using computer simulations. The idea behind the simulations is to generate many possible scenarios by varying the allowed transitions within allowed intervals and pick the most suitable ones. 


A sufficient solution, that is the set of transitions leading close enough to the aimed structure, is thus sought within the limits possible to implement. We thus first had to find out which transitions are possible to regulate and to what extent. We acquired this information in cooperation with the Ministry of Defence, who provided us the set of all transitions possible to control and typically the upper bound for each transition in terms of the maximal ratio of employees from each segment that can make transition to another segment. The transitions capable of sufficiently improving the resulting structure were then sought within these bounds. 


About 500 such transitions were identified and lower and upper bounds for the transition probabilities were given. To find optimal transitions within these bounds, several approaches seem possible. One of the options is to decrease transitions to segments with excess of units and increase those to segments with deficiencies. However, changing a single transition also affects other segments and the effects are difficult to predict beforehand. Thus it is difficult to determine which transition probability has to be changed to obtain desired result. Also, such an iterative algorithm would in a large degree depend on various assumptions and features of a particular example. It would be reasonable to expect good results with such an approach in a simpler model where the usual transitions are promotions and recruitment only; however, this was not the case in our modelling. Because of the large number of possible transitions this was not suitable for our model. 


The other natural approach is to try to find an acceptable solution by systematically examining all possible combinations of transitions within given range; however, a simple calculation showed that such an approach would be impossible to implement in such a large model. 


A remaining possibility are Monte Carlo simulations, where instead of changing transitions systematically, this is done by randomly changing them within a particular amount. More precisely, the change of a particular transition was obtained as
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where the symbols denote 


d1 and d2 are the factors denoting the maximum amount of the change and


r1 and r2 are random numbers uniformly distributed over the interval [   ̶0.5, 0.5].


Further we required that all the changes sum to 0, so that wastage remains as estimated, since it is an uncontrollable parameter. 


Thus, on every step some transitions are picked and varied randomly, where the d1 and d2 are parameters of the algorithm, as well as the number of chosen transitions. The process is iterative. If the matrix obtained in this way leads to a better result, this new matrix is used again in the next iteration. Some tuning is necessary, of course, such as determining the number of transitions to be changed at each time and the optimal values of the parameters, which depend on the particular instance. For now we have not done any systematic analysis of the effects of the parameters on the efficiency of the algorithm. 


It turned out soon that it is not possible to obtain exact solution leading to the optimal structure, which is due to many factors, such as the set of transitions we are allowed to change and the amount of changes we are allowed to make for particular transition and especially the short time available to reach the desired structure. Therefore, we have to satisfy with a solution sufficiently near the optimal one. The concept of the best possible solution is thus not unique, but rather depends on more or less subjective criteria. 

We make some general requirements of optimality, such as:


· Big deviations in one segment are less optimal than a large number of smaller ones, even though, they sum equally.


· Bigger absolute deviations are allowed in larger segments than in smaller ones. 


A criterion satisfying the above requirements is expressed through a mathematical function. A function satisfying those criteria is the following one:
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In the above function the symbols mean the following: 


· xi: the size of the ith segment as a result of a given scenario;


· xi0: target size of the ith segment;


· C: a constant – varying this constant changes relative importance of either segments with smaller or those with larger number of units. A value that turns out as balanced in our particular case is C=50.


The above loss function may be understood as a distance function measuring the distance between the solution achieved in a given scenario and the optimal solution. The algorithm for attaining the desired manpower structure thus tries to minimise this distance.


Once the required structure is attained, the task is to find a strategy to maintain the obtained structure. Our goal is to solve it in a similar manner as the problem of attainability, that is by setting the set of controllable transition to values that would, at least approximately, maintain the obtained required structure. Here too, simulations do the task sufficiently. The only modification from solving the previous task is that we set the initial and the target structure to be the same and then, using simulations, try to find transitions that preserve the structure. Effectively, thus we are seeking for a transition matrix, within an allowed set of matrices, whose stationary distribution is the required distribution. Therefore we call the resulting transitions stationary transitions. 


3.0 PREPARATION OF DATA


3.1 Input data and population segments


The first phase of analysis included the identification of segments from the available data. The defence segments have been identified on the basis of administrative titles of employees, by regarding the employees holding the same administrative title as members of the same defence segment. The Ministry provided us with anonymised data (such as identification number, period of employment, administrative title, education etc.) for all employees in the Slovenian Armed Forces and administration of the Ministry of Defence in the period between 1st January 1997 and 31st August 2006. 


The most demanding task was the estimation of transitions between the segments. Since several thousands of transitions are possible between the segments, it is impossible to estimate them only on the basis of expert opinions. Therefore, they have been calculated on the basis of past transitions, which had been identified from the data on employees in Slovenian Armed Forces. This was possible thanks to the accurate manpower data of the Ministry of Defence. .


In the data, every employee’s transition from one segment to another and every extension of the employment contract in the same segment was registered as a new entry with the same identification number, and new initial and final date of employment contract. From that, transitions between various segments were calculated for every year in the period. Also, the number of people in each segment on 30th June 2007 was obtained as a basis for calculating projections (as initial manpower structure).


3.2 Standardization of data 


The model requires identifying employee’s administrative titles (i. e. affiliation to defence segments) for each year in the given period for which data are available. The employee’s administrative title usually does not change more than once in a year. Therefore, the administrative titles have been identified on 31st of December for every year in the period between 1st January 1997 and 31st August  2006.  The data enable the identification of administrative titles on this date for the period between 1997 and 2005. 


The data however did not enable us to identify from which of the 6 segments of the general population the employees of the Ministry of Defence came from. It was also not possible to identify into which of the segments of general population they went after they left the Ministry. For this reason another segment called “outside” was introduced, which stands for entire general population. Thus, transitions from “outside” to defence segments therefore denote new employments, while transitions to the segment “outside” from defence segments denote deaths, retirements or terminations of the employment contract. Consequently, transitions between defence segments and specific segments of general population have been estimated so that their cumulative effect at the aggregated level was equal to transitions between defence segments and the segment “outside”.


In the next phase, transitions between segments of every individual employee in the Slovenian Armed Forces and administration of the Ministry of Defence have been identified on the basis of comparisons between his or her segment in two consecutive years on 31st of December. 


It was possible however that a person made a transition more than once a year. In that case, all those transitions were only registered as the transition between the starting and the ending segment, since the person’s segments have been checked only on 31st of December. 

3.3 Estimating the transition matrix


For each year, the number of people in every segment and the number of transitions from one segment to another have been counted. The number of transitions from a particular segment to another one has been divided by the number of people in the starting segment. This gave us  transition probabilities between the segments for each year in the period. The average transition probability between two segments in the period has been calculated as a weighted mean:
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where xi denotes transition probability in a certain year, and wi  the number of people in the starting of the same year. 


However, the transitions have changed substantially in recent years, because of the changes in legislation and the process of professionalization of Slovenian Armed Forces. Consequently, some of the transitions possible in the past are no longer possible today, and the transition probabilities have also changed. For those reasons only the data for four most recent years, that is for the period from 31st December 2001 to 31st December 2005, have been used to calculate average transitions. Also in order to avoid those kinds of problems, the Ministry of Defence has reviewed the transition matrix and marked those transitions that are no longer possible. The latter have then been then assigned the value 0 in the transition matrix, while the transitions on diagonal (that stand for the share of people that stay in the same segment each year) have been correspondingly corrected, to keep the same total proportion of people remaining in the system. The final result was the transition matrix P with entries pij which summarise the proportion of employees of the segment i that make yearly transition to the segment j.


The next step is the identification of transitions that can be regulated by the Defence ministry's personnel departments. By simulating changes in those transitions it is possible to identify a transition matrix that leads to the desired manpower structure in a certain period. The transitions that can be regulated are for example promotions and new employments. What we want to know, for example, are the optimal share of people that can be promoted from one segment to another, and the optimal number of people that can be employed within the segment each year.


4.0 Results


4.1 Basic model: manpower projection with average transitions in 2001-05 period (scenario S0)

The results of our simulations show how the manpower structure will change over the course of years from 2007 on, if the future transitions are equal to average transitions in the period from 31st December 2001 to 31st December of 2005. The comparison of projected manpower structure in 2010 and the desired structure also shows which defence segments will face manpower shortages or surpluses. 


The initial manpower structure as for 30th of June 2007, projected number of people in 2010 achieved with average transitions observed in the period from 31st December 2001 to 31st December 2005, the desired manpower structure in 2010, and absolute and relative differences between the desired and projected manpower structure in 2010 for defence segments, where the projected manpower structure deviates more significantly
 from the desired for 2010, are presented in table 1.

Table 1: Manpower structure achieved with average transitions 2001-05 (S0)

		Group

		Defence segment


		Initial structure 2007


		Proj. 2010

		Desired structure 2010


		Abs. difference between proj. 2010 & desired 2010

		Rel. difference between proj. 2010 & desired 2010



		Civ. servants and inspectors

		Undersecreatry

		103

		125

		83

		42

		51%



		

		Inspector III

		24

		0

		28

		-28

		-100%



		Regular army

		Private PV-1 I
 (OR-1)

		476

		619

		1227

		-608

		-50%



		

		Private PV-1 II
 (OR-1)

		1126

		1693

		2087

		-394

		-19%



		

		Staff Sergeant (OR-6)

		700

		430

		760

		-330

		-43%



		

		Warrant Officer V Class

		167

		270

		142

		128

		90%



		

		Platoon Sergeant (OR-7)

		944

		968

		853

		115

		13%



		

		Private PV-2 (OR-2)

		635

		735

		642

		93

		14%



		

		Warrant Officer I Class

		90

		105

		16

		89

		556%



		

		Warrant Officer IV Class

		126

		166

		95

		71

		75%



		

		Sergeant (OR-5)

		125

		89

		145

		-56

		-39%



		

		Warrant Officer IX Class

		58

		95

		48

		47

		98%



		

		Warrant Officer XII Class

		49

		66

		33

		33

		100%



		

		Warrant Officer XI Class

		61

		78

		45

		33

		73%



		

		First Sergeant (OR-9)

		11

		7

		39

		-32

		-82%



		

		Warrant Officer XIII Class

		32

		44

		14

		30

		214%



		

		Warrant Officer III Class

		48

		46

		17

		29

		171%



		

		Colonel (OF-5)

		75

		73

		45

		28

		62%



		

		Corporal (OR-4)

		33

		54

		81

		-27

		-33%



		Army reserve

		Private PV-1 II (OR-1)

		1103

		1499

		2658

		-1159

		-44%



		

		Private PV-2 (OR-2)

		195

		171

		578

		-407

		-70%



		

		Private PV-1 I (OR-1)

		76

		191

		536

		-345

		-64%



		

		Sergeant (OR-5)

		40

		39

		357

		-318

		-89%



		

		Private 1st Class (OR-3)

		102

		102

		416

		-314

		-75%



		

		Staff Sergeant (OR-6)

		31

		31

		305

		-274

		-90%



		

		Platoon Sergeant (OR-7)

		7

		7

		145

		-138

		-95%



		

		First Lieutenant (OF-1)

		11

		11

		93

		-82

		-88%



		

		Master Sergeant (OR-8)

		1

		0

		59

		-59

		-100%



		

		Second Lieutenant (OF-1)

		18

		24

		82

		-58

		-71%



		

		Warrant Officer XIII Class

		0

		0

		55

		-55

		-100%



		

		Captain (OF-2)

		0

		0

		45

		-45

		-100%



		

		Warrant Officer V Class

		0

		0

		43

		-43

		-100%



		

		Corporal (OR-4)

		5

		5

		40

		-35

		-88%



		

		Warrant Officer IV Class

		0

		0

		27

		-27

		-100%



		Civil personal

		V. Tariff Group

		448

		423

		250

		173

		69%



		

		VII. Tariff Group

		192

		206

		99

		107

		108%



		

		IV. Tariff Group

		269

		237

		182

		55

		30%



		

		VI. Tariff Group

		98

		93

		50

		43

		86%





As can be seen from the table 1, in this scenario the manpower projection for 2010 differs considerably from the desired manpower structure: the biggest absolute deviations from the desired structure will appear in the defence segments Private PV-1 I and II in the army reserve as well as in the regular army. In the army reserve 1159
 soldires of Private PV-1 II rank, 345 soldires of Private PV-1 I rank, 407 of Private PV-2 rank and 314 soldires of Private 1st Class rank will be missing in 2010. In the regular army on the other hand 394 soldiers of Private PV-1 II rank, 608 of Private PV-1 I rank and will be missing in the same year, while there will be a surplus of 93 soldiers of Private PV-2 rank.

Equally disadvantageous will be a shortage of noncommissioned officers of Sergeant, Staff Sergeant, Platoon Sergeant and Master Sergeant rank in the army reserve, since it impedes normal functioning of military units. For this reason the predicted shortage of officers of Capitan, Second Lieutenant and Lieutenant rank in the army reserve is also troublesome.

Excess manpower will occur in the administration of the Ministry of Defence among undersecretaries, in the regular army among warrant officers (of I., IV., V. and IX.  class) and noncommissioned officers of Platoon Sergeant rank, and among civil personal (in IV., V.,, VI. and VII. tariff group).

4.2 Attainability of the desired manpower structure for 2010 (scenario S1)

Structural control has been exercised on the basis of transition matrix containing average transitions between 31st December 2001 and 31st December 2005, and the manpower structure of the Slovenian Armed Forces and administration of the Ministry of Defence on 30th June 2007. The target year for achieving the desired structure in 2010, specified by the Ministry of Defence, was reset to 2011. By doing so, an additional year has been added, otherwise the period for attaining the desired structure would have been too short. The improvements due to structural control are measured in terms of the change of loss function described in section 2.2. It turned out that about 1000 transitions are possible to occur and 500 among them are controllable. 


If the transitions in the period from 2007 to 2011 were on average the same as those in the period from 31st December 2001 to 31st December of 2005, the value of loss function would be equal to 3133
. The method of attaining the desired manpower structure was implemented in the following way. For each iteration 5 transitions were randomly chosen among the controllable transition to be modified using equation (1), where optimal values of r1 and r2 turn out to be 0.05 and 0.01 respectively. If the resulting matrix leads to a more desirable structure, the following iteration uses the new matrix as initial. After 200000 iterations the value of the loss function stabilises at 283, which clearly indicates significant improvement. Increasing the number of iterations does not present much more improvement. 


The initial manpower structure as for 30th of June 2007, projected number of people in 2011 achieved with transitions modified to attain the desired structure, the desired structure in 2010, absolute and relative differences between the desired structure for 2010 and projected structure for 2011 achieved with modified transitions for defence segments, where the projected manpower structure for 2010 in scenario S0 deviates more significantly
 from the desired, are presented in table 2. For comparison absolute and relative differences between the desired and projected manpower structure for 2010 in scenario S0 are also presented in table 2.

Table 2: Attainability of the desired manpower structure with modified transitions for achieving the desired structure (S1)

		Group

		Defence segment

		Initial struct. 2007

		Proj. 2010 (trans. 2001–05)

		Attained 2011 
(mod. trans.)

		Desired 2010

		Difference between proj. 2010 (trans. 2001-05) & 
desired 2010

		Difference between proj. 2011 (mod. trans.) & desired 2010



		

		

		

		

		

		

		Abs. 

		Rel. 

		Abs.

		Rel. 



		Civ. servants and inspectors

		Undersecreatry

		103

		125

		90

		83

		42

		51%

		7

		8%



		

		Inspector III

		24

		0

		32

		28

		-28

		-100%

		4

		14%



		Regular army

		Private PV-1 I
 (OR-1)

		476

		619

		1196

		1227

		-608

		-50%

		-31

		-3%



		

		Private PV-1 II
 (OR-1)

		1126

		1693

		1971

		2087

		-394

		-19%

		-116

		-6%



		

		Staff Sergeant (OR-6)

		700

		430

		728

		760

		-330

		-43%

		-32

		-4%



		

		Warrant Officer V Class

		167

		270

		138

		142

		128

		90%

		-4

		-3%



		

		Platoon Sergeant (OR-7)

		944

		968

		816

		853

		115

		13%

		-37

		-4%



		

		Private PV-2 (OR-2)

		635

		735

		624

		642

		93

		14%

		-18

		-3%



		

		Warrant Officer I Class

		90

		105

		30

		16

		89

		556%

		14

		88%



		

		Warrant Officer IV Class

		126

		166

		92

		95

		71

		75%

		-3

		-3%



		

		Sergeant (OR-5)

		125

		89

		140

		145

		-56

		-39%

		-5

		-3%



		

		Warrant Officer IX Class

		58

		95

		52

		48

		47

		98%

		4

		8%



		

		Warrant Officer XII Class

		49

		66

		37

		33

		33

		100%

		4

		12%



		

		Warrant Officer XI Class

		61

		78

		50

		45

		33

		73%

		5

		11%



		

		First Sergeant (OR-9)

		11

		7

		35

		39

		-32

		-82%

		-4

		-10%



		

		Warrant Officer XIII Class

		32

		44

		17

		14

		30

		214%

		3

		21%



		

		Warrant Officer III Class

		48

		46

		15

		17

		29

		171%

		-2

		-12%



		

		Colonel (OF-5)

		75

		73

		50

		45

		28

		62%

		5

		11%



		

		Corporal (OR-4)

		33

		54

		77

		81

		-27

		-33%

		-4

		-5%



		Army reserve

		Private PV-1 II (OR-1)

		1103

		1499

		1259

		2658

		-1159

		-44%

		-1399

		-53%



		

		Private PV-2 (OR-2)

		195

		171

		283

		578

		-407

		-70%

		-295

		-51%



		

		Private PV-1 I (OR-1)

		76

		191

		264

		536

		-345

		-64%

		-272

		-51%



		

		Sergeant (OR-5)

		40

		39

		200

		357

		-318

		-89%

		-157

		-44%



		

		Private 1st Class (OR-3)

		102

		102

		203

		416

		-314

		-75%

		-213

		-51%



		

		Staff Sergeant (OR-6)

		31

		31

		182

		305

		-274

		-90%

		-123

		-40%



		

		Platoon Sergeant (OR-7)

		7

		7

		77

		145

		-138

		-95%

		-68

		-47%



		

		First Lieutenant (OF-1)

		11

		11

		37

		93

		-82

		-88%

		-56

		-60%



		

		Master Sergeant (OR-8)

		1

		0

		21

		59

		-59

		-100%

		-38

		-64%



		

		Second Lieutenant (OF-1)

		18

		24

		31

		82

		-58

		-71%

		-51

		-62%



		

		Warrant Officer XIII Class

		0

		0

		50

		55

		-55

		-100%

		-5

		-9%



		

		Captain (OF-2)

		0

		0

		8

		45

		-45

		-100%

		-37

		-82%



		

		Warrant Officer V Class

		0

		0

		42

		43

		-43

		-100%

		-1

		-2%



		

		Corporal (OR-4)

		5

		5

		5

		40

		-35

		-88%

		-35

		-88%



		

		Warrant Officer IV Class

		0

		0

		27

		27

		-27

		-100%

		0

		0%



		Civil personal

		V. Tariff Group

		448

		423

		248

		250

		173

		69%

		-2

		-1%



		

		VII. Tariff Group

		192

		206

		107

		99

		107

		108%

		8

		8%



		

		IV. Tariff Group

		269

		237

		202

		182

		55

		30%

		20

		11%



		

		VI. Tariff Group

		98

		93

		49

		50

		43

		86%

		-1

		-2%





Analysis shows that it will be impossible to realise the desired manpower structure completely by 2011 at present regulatory and educational restrictions. The period is to short. Therefore significant
 deviations are going to occur in 16 of 120 defence segments. The biggest deviations will occur among soldiers and noncomissioned officers in the army reserve. The deviations of manpower structure in the regular army will be smaller. If the Slovenian Armed Forces wanted to attain the desired manpower structure, they would have to extensively increase the educational capacities for soldires of Private PV-1 I and II so that more than 450 candidates could be trained. Alternatively more than 450 soldires of Private PV-1 I and II rank could be employed if additional soldiers were found among those who attained this rank during compulsory service in the armed forces before 2005
. However this is unlikely since the majority of the ex-conscripts interested in military jobs have probably already been employed in the Slovenian Armed Forces. Consequently the modified transitions for attaining the desired manpower structure have been calculated under the assumption that the Slovenian Armed Forces can employ at most 450 soldiers of Private PV-1 I and II rank annually either in the regular army or in the army reserve. This is the main reason for the deviations of the structure attained in 2011 from the desired one for 2010. Consequently the projection for 2011 achieved with modified transitions (scenario S1) to attain the desired structure contains 240 soldires of Private PV-1 II rank less in the army reserve than the projection for 2010 achieved with average transitions observed in the period from 31st December 2001 to 31st December 2005 (scenario S0). By using previously mentioned educational capacities to their maximum only the deviations in the number of soldiers of Private PV-1 I and Private PV-1 II rank in the regular army and of Private PV-1 I rank in the army reserve however can be successfully decreased. For decreasing the deviation in the number of soldiers of Private PV-1 II rank in the army reserve the educational capacities prove to be too small. The projection for 2011 (scenario S1) deviates from the desired one by 1399 soldiers of Private PV-1 II rank and 272 of Private PV-1 I rank in the army reserve, and by 272 soldires of Private PV-1 II rank and 31 of Private PV-1 I rank in the regular army.

In the 2007-2010 period the Slovenian Armed Forces would have to employ 589 soldiers of Private PV-1 rank in the regular army (i.e. 295 of Private PV-1 I rank and 294 of Private PV-1 II rank) and 740 Private PV-1 rank in the army reserve (i. e. 244 of Private PV-1 I rank and 496 of Private PV-1 II rank) annually to achieve the desired manpower structure for 2010 by 2011. The realisation of the desired manpower structure in such a short period would therefore require unrealistic expansion of new employment.

4.3 Maintainability of the attained manpower structure for 2011 (scenario S2)

The solution to the attainability problem described above provides a set of transitions that lead to a structure sufficiently close to the desired structure in a few years. It must be stressed that the current structure is quite far from optimal, which is mainly due to the fact that it transformed substantially in recent years due to changing from conscript to professional service. Therefore, to reach desired structure in only few years, the needs for recruitment and also promotions tend to be higher than needed to only sustain the structure once the desired structure is reached. 


The next important step of exercising the structural control is finding transitions needed to maintain the desired structure after it has been reached. The method of finding such transitions is substantially the same as in previous case. We take as initial distribution the desired distribution and identify transitions, using simulations, so that they would preserve the structure. Roughly speaking, we try to find a transition matrix whose stationary distribution is our target distribution.


Even though, the problem seems easier than the previous one, it turns out that it is not possible to sustain the structure in all its parts. This indicates that some transitions prevent stability of the system. Identifying those transitions and examining possibilities to improve stability is one of the tasks that still have to be accomplished. 


For all practical purposes however the stationary transitions are quite successful in long-term preservation of the manpower structure as can be seen from the table below. 


The initial manpower structure as for 2011 achieved with transitions modified to attain the desired one for 2010, projected number of people in selected defence segments for 2031 achieved with stationary transitions, the desired manpower structure for 2010 and differences between the projected structure for 2031 attained with stationary transitions and projected manpower structure for 2011 attained with transitions modified to attain the desired structure, and between  the projected structure for 2031 attained with stationary transitions and the desired for 2010 for defence segments, where the projected manpower structure for 2010 in scenario S0 deviates more significantly
 from the desired, are presented in table 3.


Table 3: Maintainability of manpower structure achieved with stationary transitions (S2)

		Group

		Defence segment

		Initial struct. 2011

		Proj. 2031 
(stat. trans.)

		Desired 2010

		Difference between proj 2031 (stat. trans.) & 2011 (mod. trans.)

		Difference between proj. 2031 (stat. trans.) & desired 2010



		

		

		

		

		

		Abs.

		Rel.

		Abs.

		Rel.



		Civ. servants and inspectors

		Undersecreatry

		90

		88

		83

		-2

		-2%

		5

		6%



		

		Inspector III

		32

		28

		28

		-4

		-13%

		0

		0%



		Regular army

		Private PV-1 I
 (OR-1)

		1196

		1159

		1227

		-37

		-3%

		-68

		-6%



		

		Private PV-1 II
 (OR-1)

		1971

		1985

		2087

		14

		1%

		-102

		-5%



		

		Staff Sergeant (OR-6)

		728

		716

		760

		-12

		-2%

		-44

		-6%



		

		Warrant Officer V Class

		138

		134

		142

		-4

		-3%

		-8

		-6%



		

		Platoon Sergeant (OR-7)

		816

		813

		853

		-3

		0%

		-40

		-5%



		

		Private PV-2 (OR-2)

		624

		599

		642

		-25

		-4%

		-43

		-7%



		

		Warrant Officer I Class

		30

		21

		16

		-9

		-30%

		5

		31%



		

		Warrant Officer IV Class

		92

		89

		95

		-3

		-3%

		-6

		-6%



		

		Sergeant (OR-5)

		140

		135

		145

		-5

		-4%

		-10

		-7%



		

		Warrant Officer IX Class

		52

		47

		48

		-5

		-10%

		-1

		-2%



		

		Warrant Officer XII Class

		37

		34

		33

		-3

		-8%

		1

		3%



		

		Warrant Officer XI Class

		50

		46

		45

		-4

		-8%

		1

		2%



		

		First Sergeant (OR-9)

		35

		37

		39

		2

		6%

		-2

		-5%



		

		Warrant Officer XIII Class

		17

		15

		14

		-2

		-12%

		1

		7%



		

		Warrant Officer III Class

		15

		15

		17

		0

		0%

		-2

		-12%



		

		Colonel (OF-5)

		50

		48

		45

		-2

		-4%

		3

		7%



		

		Corporal (OR-4)

		77

		77

		81

		0

		0%

		-4

		-5%



		Army reserve

		Private PV-1 II (OR-1)

		1259

		1417

		2658

		158

		13%

		-1241

		-47%



		

		Private PV-2 (OR-2)

		283

		405

		578

		122

		43%

		-173

		-30%



		

		Private PV-1 I (OR-1)

		264

		509

		536

		245

		93%

		-27

		-5%



		

		Sergeant (OR-5)

		200

		337

		357

		137

		69%

		-20

		-6%



		

		Private 1st Class (OR-3)

		203

		203

		416

		0

		0%

		-213

		-51%



		

		Staff Sergeant (OR-6)

		182

		279

		305

		97

		53%

		-26

		-9%



		

		Platoon Sergeant (OR-7)

		77

		129

		145

		52

		68%

		-16

		-11%



		

		First Lieutenant (OF-1)

		37

		55

		93

		18

		49%

		-38

		-41%



		

		Master Sergeant (OR-8)

		21

		36

		59

		15

		71%

		-23

		-39%



		

		Second Lieutenant (OF-1)

		31

		66

		82

		35

		113%

		-16

		-20%



		

		Warrant Officer XIII Class

		50

		58

		55

		8

		16%

		3

		5%



		

		Captain (OF-2)

		8

		3

		45

		-5

		-63%

		-42

		-93%



		

		Warrant Officer V Class

		42

		0

		43

		-42

		-100%

		-43

		-100%



		

		Corporal (OR-4)

		5

		5

		40

		0

		0%

		-35

		-88%



		

		Warrant Officer IV Class

		27

		28

		27

		1

		4%

		1

		4%



		Civil personal

		V. Tariff Group

		248

		236

		250

		-12

		-5%

		-14

		-6%



		

		VII. Tariff Group

		107

		101

		99

		-6

		-6%

		2

		2%



		

		IV. Tariff Group

		202

		180

		182

		-22

		-11%

		-2

		-1%



		

		VI. Tariff Group

		49

		48

		50

		-1

		-2%

		-2

		-4%





Unlike in table 1 and 2, the projected manpower structure presented in table 3 has been calculated using the projected manpower structure for 2011 in table 2 as the initial structure instead of manpower structure on 30th of June 2007. As can be seen the calculated stationary transitions successfully maintain the manpower structure for 2011 attained with modified transitions in scenario S1.  The biggest surplus is going to occur in the army reserve in the defence segments of Private PV-1 I (245), Private PV-1 II (158), Sergeant (137), Private PV-2 (122), Staff Sergeant (97), Platoon Sergeant (52); and the biggest deficit in the segment of Warrant Officer V Class (-42). In the regular army the only significant deviation from the desired structure for 2010 is going to be a deficit of soldiers of Private PV-1 I (-37) and Private PV-2 (-25) rank.

4.4 Manpower projections for critical defence segments based on transitions between them and the segments of general population in 2006 (scenario S3) and in 2007 (scenario S4)

Because of the declining numbers of soldiers of Private PV-1, Private PV-2 and Private 1st Class rank (also referred to as critical defence segments) in 2006 and 2007, additional projections have been calculated. Those projections have been based on new data on transitions in 2006 and 2007 between the critical defence segments and segments of the general population, while for all other transitions average transition probabilities in the period from 31st of December 2001 to 31st of December 2005 have been used. This way time-consuming work for preparing new transition matrix has been avoided. Consequently these projections represent an example of efficient modeling of future manpower structure using only minor corrections of the original data.

The number of employees in the critical defence segments at 30th of June 2007 and the number of transitions between the critical defence segments and segments of the general population in the 2002-2007 period
 are presented in table 4.

Table 4: The state of critical defence segments in 2002-2007 period

		Defence segment

		Private 1st Class

		Private PV-2

		Private PV-1 I

		Private PV-1 II



		Number of employed at  
30th June 2007

		488

		635

		476

		1126



		Arrivals


		2002


		149

		176

		38

		102



		

		2003


		93

		265

		84

		395



		

		2004


		18

		121

		247

		287



		

		2005


		1

		24

		332

		214



		

		2006

		1

		3

		243

		156



		

		2007

		0

		2

		126

		66



		Departures


		200213

		8

		2

		0

		0



		

		200314

		10

		5

		1

		0



		

		200415

		5

		6

		3

		6



		

		200516

		17

		30

		21

		64



		

		2006

		28

		45

		72

		109



		

		2007

		37

		56

		55

		120





Table 4 shows that the number of arrivals into all the critical defence segments decreased, while the number of departures from them increased.

The results of the manpower projections for critical defence segments based on arrivals and departures from these segments in 2006 (scenario S3) and 2007 (scenario S4) are presented in table 5. As the initial manpower structure the number of employed in the critical defence segments on 30th of June 2007 is used. For comparison manpower projections for average transitions in the period from 31st of December 2001 to 31st of December 2005 (scenario S0) and for transitions modified to attain the desired manpower structure for 2010 (scenario S1) are also presented in the same table. The table also contains the differences between the projected and desired manpower structure in 2010 for all previously mentioned scenarios.

Table 5: Manpower projections for critical defence segments under scenarios S0, S1, S3 and S4. 

		Scenario

		Def. segment

		2007


		2010

		2011

		2027

		Desired

2010


		Difference between proj. 2010 and desired 2010



		S0

		Average trans. in the period from 31st Dec. 2001 
to 31st  Dec. 2005

		Private 1st Class

		488

		584

		619

		1267

		573

		11



		

		

		Private PV-2

		635

		735

		781

		1214

		642

		93



		

		

		Private PV-1 I

		476

		619

		641

		659

		1227

		-608



		

		

		Private PV-1 II

		1126

		1693

		1854

		3298

		2087

		-394



		S1

		Modified trans. for attaining the desired struct. for2010

		Private 1st Class

		488

		543

		558

		890

		573

		-30



		

		

		Private PV-2

		635

		601

		624

		900

		642

		-41



		

		

		Private PV-1 I

		476

		1105

		1196

		1292

		1227

		-122



		

		

		Private PV-1 II

		1126

		1797

		1971

		3589

		2087

		-290



		S3

		Arrivals in&departures from critical def. segments in 2006

		Private 1st Class

		488

		521

		533

		696

		573

		-52



		

		

		Private PV-2

		635

		657

		679

		779

		642

		15



		

		

		Private PV-1 I

		476

		633

		646

		609

		1227

		-594



		

		

		Private PV-1 II

		1126

		1254

		1285

		1446

		2087

		-833



		S4

		Arrivals in&departures from critical def. segments in 2007

		Private 1st Class

		488

		492

		488

		391

		573

		-81



		

		

		Private PV-2

		635

		577

		560

		451

		642

		-65



		

		

		Private PV-1 I

		476

		433

		424

		385

		1227

		-794



		

		

		Private PV-1 II

		1126

		991

		958

		784

		2087

		-1096





4.4.1 Results of scenario S3 

If the transitions between the segments of general population and the critical defence segments from 2006 continued, the Slovenian Armed Forces would have 521 soldires of Private 1st Class rank, 657 of Private PV-2 rank, 633 of Private PV-1 I rank and 1254 of Private PV-1 II rank in 2010. The projected numbers of soldiers of Private 1st Class and Private PV-1 II would therefore deviate even more from the desired ones for 2010 in scenarios S0 and S1 (look at the last column on the right in table 5). Also the deviation of those two segments would be smaller than in scenario S4; the deviation in number of soldiers of Private PV-2 rank would be smaller than in scenarios S0, S1 and S4; the deviation in number of soldiers of Private PV-1 I rank would however be bigger than in scenario S1 and smaller than in S0 and S4.

4.4.2 Results of scenario S4 


If the transitions between the segments of general population and the critical defence segments from 2007 continued, the Slovenian Armed Forces would have 492 soldires of Private 1st Class rank, 577 of Private PV-2 rank, 433 of Private PV-1 I rank and 991 of Private PV-1 II rank in 2010. The deviation of projected manpower structure from the desired one for 2010 would be far greater in all critical defence segments than in scenario S3 (look at the last column on the right in table 5). The reason for this are less numerous arrivals into the segments of Private PV-1 I and II, and more numerous departures from the segments of Private 1st Class, Private PV-2 and Private PV-1 II than in scenario S3 (look at the table 4). Only departures from the segment Private PV-1 I are less numerous in scenario S4 than in S3. The deviations of projected number of soldiers of Private 1st Class, Private PV 1 I and II rank from the desired are going to be bigger than in any other scenario. The deviation in the number of soldiers of Private PV-2 however is going to be slightly smaller than in scenario S0 but still bigger than in scenario S1 and S3. 

5.0 CONCLUSIONS

In this paper we presented a case study of applying a Markov chain in the Slovenian Armed Forces. First, extensive administrative effort was needed to obtain data on the individual status of all employees for the 2001-2005 period. We needed an exact assignment (of each person and for each year) to one of 120 key defence segments (soldier, lieutenant etc.). This then formed the basis for calculating transition probabilities in a 120 x 120 matrix. The Markov model was then applied to these data. Considerable gaps were found in the projected sizes of the segments compared to the official targets. Of course, experts and decision-makers were roughly aware of these discrepancies but the results of the modelling provided much more explicit and elaborated evidence of the problems related to future trends.


However, the Markov chain model itself could not provide an answer as to how to achieve the desired manpower structure. This problem was successfully addressed here by simulations. The simulation algorithm selected a solution closest to the target structure from a large number of computer-generated scenarios. A specific loss function was developed for this problem. 


The approach described in this article can be upgraded in several ways. For planning a smaller number of selected segments a semi-Markov model could be developed in which the “age” of the units in the segments (i.e. the time a person is employed in the segment) is considered in calculations of more accurate transition probabilities. Another direction is the implementation of a time non-homogeneous model instead of a time homogeneous model; this means that the transition probabilities could vary over time.


Analysis of manpower projections for the administration of the Ministry of Defence show critical shortage of manpower especially among lower ranks in the Slovenian Armed Forces (soldiers of Private PV-1 I and II ranks). 

In the case of continuation of average transitions in 2001-05 period (S0) in the army reserve 1159 soldires of Private PV-1 II rank, 345 soldires of Private PV-1 I rank, 407 of Private PV-2 rank and 314 soldires of Private 1st Class rank will be missing in 2010. In the regular army on the other hand 394 soldiers of Private PV-1 II rank, 608 of Private PV-1 I rank and will be missing in the same year, while there will be a surplus of 93 soldiers of Private PV-2 rank.


In the 2007-2010 period the Slovenian Armed Forces would have to employ 589 soldiers of Private PV-1 rank (i.e. 295 of Private PV-1 I rank and 294 of Private PV-1 II rank) in the regular army and 740 Private PV-1 rank (i. e. 244 of Private PV-1 I rank and 496 of Private PV-1 II rank) in the army reserve annually to achieve the desired manpower structure for 2010 by 2011. The realisation of the desired manpower structure in such a short period would therefore require unrealistic expansion of employment.

Equally disadvantageous will be in a scenario S0 a shortage of noncommissioned officers of Sergeant, Staff Sergeant, Platoon Sergeant and Master Sergeant rank in the army reserve, since it impedes normal functioning of military units. For this reason the predicted shortage of officers of Capitan, Second Lieutenant and Lieutenant rank in the army reserve is also troublesome.


Manpower projections for 2010 for defence segments of Private 1st Class, Private PV-2, Private PV-1 I and Private PV-1 II that are based on newer data on transitions between them and the segments of general population for 2006 (scenario S3) and 2007 (scenario S4) deviate even more from the desired manpower structure.
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� Both employees and those under service contract in the army reserve are referred to as employees in the following text.



� At least ( 25 people compared to the desired structure in 2010



� Defence segments in the regular army and army reserve are named after the ranks in the Slovenian Armed Forces. For translation in English their equivalents in the US army have been used as defined by the Ministry of Defence (2009) at http://slovenskavojska.si/poklicna/cini/index.htm



� Source: Ministry of Defence (2007): Data on number of employees in defence segments as for 30. 6. 2007.



� The sources of the desired structure for 2010 of the regular army and the army reserve have been the manpower projections of the Ministry of Defence (2005). The desired structure of the civil servants and the civil personal have been calculated by the Ministry of Defence under the assumption that the number of civil servants and the civil personal is going decrease in 2007 by 11% compared to 2006, while in 2008-2010 period it is going to decrease further by 3% annually. The number of inspectors in 2010 has been assumed to stay the same as for 31st of August 2006.  .



� Private PV1 with secondary general education



� Private PV1 with secondary technical education (lower education than secondary general education)



� Absolute difference between projected number of soldiers of Private PV-1 II rank for 2010 and the desired number for 2010: (1499 – 2658) = -1159



�	  Better are smaller values



� At least ( 25 people compared to the desired structure in 2010



� Private PV1 with secondary general education



� Private PV1 with secondary technical education (lower education than secondary general education)



� At least ( 25 people compared to the desired structure in 2010



� Compulsory service in the Slovenian Armed forces ended in 2004.



� At least ( 25 people compared to the desired structure in 2010



� Private PV1 with secondary general education



� Private PV1 with secondary technical education (lower education than secondary general education)



� Data on transitions between critical defence segments and the segments of the general population in the 2002-2005 period have been calculated from the list of titles of all employees in the administration of the Ministry of Defence and in the Slovenian Armed Forces that had been assembled on the basis of manpower data of the Ministry of Defence; the number of the transitions in 2006 and 2007 have been provided by the Ministry of Defence.



� Transitions from the segments of general population to the critical defence segments (new employments).



� Transitions have been calculated for the period from 31st of December 2001 to 31st of December 2002.



� Transitions have been calculated for the period from 31st of December 2002 to 31st of December 2003.



� Transitions have been calculated for the period from 31st of December 2003 to 31st of December 2004.



� Transitions have been calculated for the period from 31st of December 2004 to 31st of December 2005.



� Transition from the critical defence segments to the segments of general population  (cancellations of contracts, retirements, deaths)



� Source: Ministry of Defence (2007): Data on number of employees in defenece segments as for 30. 6. 2007.



� The sources of the desired structure for 2010 of the regular army and the army reserve have been the manpower projections of the Ministry of Defence (2005). The desired structure of the civil servants and the civil personal have been calculated by the Ministry of Defence under the assumption that the number of civil servants and the civil personal is going decrease in 2007 by 11% compared to 2006, while in 2008-2010 period it is going to decrease further by 3% annually. The number of inspectors in 2010 has been assumed to stay the same as for 31st of August 2006.
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Background and Outline

Based on the project in the framework of the Target Research Programme “Knowledge for Security and Peace 2006-2010” financed by the Ministry of Defence of the Republic of Slovenia 



Aims

Modeling of manpower using Markov chains

Predictions based on current manpower dynamics

Attainability analysis

Maintainability analysis

Projections for critical defence segments (newer data)

Web-based application













Aims

Introduction of professional service in Slovenian Armed Forces in 2004

Careful managing of manpower structure required

If current dynamics continue, large deviations from the required structure

We aim to answer:

		to what extent the projected structure declines from the required

		is it possible to obtain the desired structure by changing the current dynamics















Questions to be answered

To what degree will the manpower structure decline from the required if the current dynamics continues?

How must the dynamics be changed in order to attain the required structure by the year 2011?

Once the required structure is achieved, how must the dynamics change to maintain it?













Modeling manpower with Markov chains





		Manpower structure is described by defining:

		the segments of employees: a segment consist of employees with the same job title (120 segments of soldiers, officers, civil servants…) and 

		the number of employees in the segments.

		The manpower dynamics can be described by transitions between the segments, i.e. how many members of one segment move to another one in a given time period

		Mathematically, this can be described in terms of Markov chains















The Markov chain model

The Markov chain model yields predictions of the future manpower structure based on:

		current manpower structure

		probabilities of transitions between segments (probability that any member of a segment i will make the transition to the segment j within one year)

		wastage from the system

		input 



Usually, it is assumed that these parameters do not change in time













What can be answered using the basic Markov model?

The basic model only answers the first question: “What will the manpower structure be in some future time, given that the parameters of the model remain the same?”

Further analysis is needed to answer the other two questions













Data

While the current manpower structure (for 2007) was easily obtained, good estimates of transition probabilities and wastage required more work

Slovenian army provided all available manpower data for years from 1997 to 2005 (from MFERAC information system)

However, situation changed frequently in this period (changes in regulation and titels, transition to professional army)

Thus, transitions and wastage were estimated based on the data for the last four years (Dec. 2001-2005)













Predictions - deviations from the required structure















Attainability analysis

The predictions show very large deviations from the required structure - it is possible to reduce them?

How can this be accomplished?

Transitions between segments must be changed

This requires changes in the rules for promotion, recruitment, etc

Not all transitions can be changed in this way













Transitions possible to modify

First, transitions that can be changed by applying certain measures have been identified

The Ministry of Defence analysed the observed transitions and divided them into two groups:

		transitions possible to change by applying administrative measure

		transitions beyond direct control of the administration



Within the first group transitions have been searched that would lead to the required structure or to an acceptable level of deviations from this structure (within given restrictions)













Computer simulations

The sufficient set of transitions was sought using computer simulations

We used an iterative algorithm that at each step modifies the transition matrix and simulates the resulting structure

Due to short time and very large initial deviations the algorithm could not find transitions leading exactly to the required structure

However, the improvement was substantial













Results of attainability analysis - selected segments













Maintainability analysis

Once the desired manpower structure is reached, it needs to be maintained with suitable transitions

Practically this means that the input to segments now only needs to compensate the departures 

Again, computer simulations proved to accomplish the task successfully 













Projections based on more recent transitions 

(2006) – selected segments







Web application

To help the users analyse further possible scenarios, a web-based application has been developed 

It allows a user to change parameters and analyse the consequences

Parameters, such as transition probabilities, initial structure, wastage, recruitment can be adjusted, and the consequences of the changes  after a given time period can be observed

It also allows grouping of similar segments and observing transitions between the groups

It has been tested on real data. 
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Private PV-1 II  (OR-1)


1126


1693


2087


-394


-19%


Private PV-1 I  (OR-1)


476


619


1227


-608


-50%


Private PV-2 (OR-2)


635


735


642


93


14%


Sergeant (OR-5)


125


89


145


-56


-39%


Staff Sergeant (OR-6)


700


430


760


-330


-43%


Platoon Sergeant (OR-7)


944


968


853


115


13%


Private PV-1 II* (OR-1)


1103


1499


2658


-1159


-44%


Private PV-1 I* (OR-1)


76


191


536


-345


-64%


Private PV-2* (OR-2)


195


171


578


-407


-70%


Private 1st Class* (OR-3)


102


102


416


-314


-75%


Sergeant* (OR-5)


40


39


357


-318


-89%


Staff Sergeant* (OR-6)


31


31


305


-274


-90%


Platoon Sergeant* (OR-7)


7


7


145


-138


-95%


Master Sergeant* (OR-8)


1


0


59


-59


-100%


Second Lieutenant* (OF-1)


18


24


82


-58


-71%


First Lieutenant* (OF-1)


11


11


93


-82


-88%


Difference between proj. 


2010 & desired 2010


Defence segment


Initial 


struct. 


2007


Proj. 


2010
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2010
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ABSTRACT

Turkish Air Force (TurAF) is always ready in any condition for accomplishing the mission. What is the background for being available and reliable? One may think that the systems in inventory such as weapon/defense systems lead to success. But the main reason behind success is to use those systems with qualified, motivated and well-trained personnel. In this article, we examine how the TurAF personnel assignment process works for Noncommissioned Officers (NCO) to keep them in track of mission. There is no way of mission accomplishment without personnel with proper qualities and quantity. The Mission itself demands for the trained personnel in the right time and at the right place. What the assignment process does is to allocate human resources optimally to positions with respect to personnel demands, TurAF assignment policy and mission requirements. Turkish Air Forces is composed of a variety of personnel whose rank, status, gender, specialty etc. are all different. Keeping in mind the fact that the majority of personnel are NCO’s, the study is focused on NCO assignment processes. On the other hand; assignment may affect the jobs of wife’s and children’s school conditions. Therefore; minimizing the number of assignment with respect to mission requirements is vitally important for personnel motivation, TurAF system performance and productivity. In this study, we come up with a model that takes some fundamental parameters into considerations and compare the results with approved assignments of last year. The advantages and disadvantages of the model will be discussed and the way-ahead improvements will be mentioned.


1.0.
Problem Definition and Methodology

1.1.
Problem Definition

The problem can be stated shortly as to formulate the mathematical model of the assignment process for NCOs with respect to some constraints under some assumptions. The detailed assumptions and constraints are mentioned in the related section stated below.

The assumption that “all NCOs with the same rank and specialty are equal” is an acceptable one in the real life. But this assumption may not be true for officers due to leadership and management abilities, education background, last accomplishments etc. Nevertheless, the core of this model will be tailored to the officers’ model. But much more constraints and new decision variables will be added to the model. Therefore, we firstly handle NCOs assignment in the model.

The assumptions and constraints make this model unique. In other words, this model is very different from a typical “n-jobs m-machines” assignment model.  


1.2.
Methodology:


The process will be carried out in the following stages. 


1.2.1.
Do some interview with the Subject Matter Experts (SME) in order to get familiar with the assignment policy and understand the assignment process in required detail. 


1.2.2.
Collect sample data (data used in the model will be coded due to privacy of information about individuals)  


1.2.3.
To formulate a mathematical model for assignment of NCO’s, 


1.2.4.
Verify & validate the model.


1.2.5.
Run the model with the test data.


1.2.6.
Do some sensitivity analysis,


1.2.7.
Modify the model if required.


1.3.
Assumptions [1] 

Units can be bases, radar units, training units etc. In this model all units are in the same type. (Unit assumption) 


TurAF military units are divided into five different garrisons with respect to geography, civilization condition, housing capacity, accommodation facilities etc. Garrisons are typically categorized by numbers such as 1, 2, 3, 4 and 5. (Garrison assumption)


In addition to this categorization, within garrison-1, there are some units which are very popular between personnel. In other words, most of the personnel ask for assigning to the positions in garrison-1. Therefore; some garrisons are also categorized as A and B to indicate popularity of the garrison.    (Garrison&Categorization assumption)


Any personnel who want to be assigned to another position can request at most four alternative positions. If a person does not request any position, the planners may assign the personnel to any position as required. Requesting for assignment to a position does not guarantee his assignment to one of those positions. (Alternative assumption)


Keeping the experienced personnel in the system is important for the sake of continuum of the system. Therefore; the senior NCOs’ requests are more important than the junior NCOs’ requests. For example; a senior NCO’s fourth (last) request has higher precedence than a junior NCO’s first request. In addition to that NCO’s first request has much important than the other requests.(Assumption about priority of alternatives)     


The penalty cost is mainly defined as the time spent in a garrison. Penalty cost will be defined with respect to assignment duration of a person in that position. For example; the longer you stay in a position, the less penalty cost you have. Penalty cost is not correlated with the rank. The less cost indicates more possibility to be assigned. (Assumption about the penalty cost of assignment duration)


No penalty cost for assignments within the same units. (Assumption about assignments within unit) 


Rank priority is taken into consideration when the candidates are a part of “conditional” or “must” candidates. For example; within the same garrison, the penalty cost of senior NCOs will be lower than that of junior NCOs in order to maintain the priority conditions. 


There are some limitations over assignments from one garrison to another. For instance; there can be assignments from garrison-1 to garrison-4 or 5. But there is no way from garrison-4 to garrison-5.  (Assumption about assignment limitations among units) Each unit in the model has the same capacity and each person at the same rank has the same capability (Capacity and capability assumption)Input data are formed in the way as the SMEs directed. But the number of units in the garrison and personnel is pseudo due to classification of the information. Test input data is shown in Table 4.


1.4.
Definitions


When we formulate the problem, we come up with an idea that the problem we handle is different from the assignment problems analyzed in the literature. The assignment pattern of any person can be defined as a decision-tree approach. We called it as an “Assignment Tree”. 



[image: image1]Figure 1. Assignment Tree

Any person in the TurAF can be mainly categorized into two groups. First group includes people who are not willing to be assigned. The other group includes the people who are willing to be assigned. For example; if any person violates “Max staying time constraint”, he is included in the “willing to be assigned” group regardless of his real wish.


“Unwilling to be assigned” group can be divided into two sub-groups. The majority of this group will remain in their garrisons. In other words; he will not be assigned to another position. But minority of the group will be assigned to other positions due to the fact that they will be the most appropriate candidates for filling the gaps. We call them as “chosen candidates”. They will be unhappy if they are assigned to another position. But in either case, the members of this group know that they are subject to assignment. 


“Willing to be assigned” group can be divided into three sub-groups. “Must Candidates” sub-group include the people who are going to be assigned to another position with no excuse. For example; any person in the garrison-5 who requests for re-assignment will be assigned to another position at no cost. Therefore; these candidates are called as “Must Candidates”. “Conditional Candidates” are the ones who are looking for better positions if possible. Otherwise they are content with the current position. “Conditional” candidates may be assigned to the desired position. Otherwise; they are not different from any person in the “unwilling to be assigned” group.


“Unhappy candidates” are the ones who are determined to be assigned primarily with the direction of their choices and/or system requirements. In addition to that, they are candidates for any vacant positions. 


Except from the “must candidates”, all candidates are subject to re-assignment. 


If any vacant position occurs, the model initially will assign a “must candidate”. If any vacant position is left, then a “conditional candidate” will be considered. If there are still vacant positions then “unhappy candidates” will come into the play. “Unwilling candidates” are the ones who are going to fill a position as a final option.

Table 1. The cost coefficients of assigning “Chosen Candidates”.


		Staying Time (Year)

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13

		14

		15



		Cost

		44

		43

		42

		41

		40

		39

		38

		37

		36

		35

		34

		33

		32





Table 1 is prepared for the “chosen” candidates. In order to understand Table 1, two examples are given in bold. The cost penalty of 42 means that if any person stayed in the same garrison for five years, he would cost to the model 42 units. By the same token, the cost penalty of 35 means that if any person stayed in the same garrison for 12 years, he would cost to the model 35 units. It is clear that the longer a person stays in the same garrison, the more eligible for him to be assigned for the model.  


Table 2 is prepared for “must” candidates. As it is shown in the Table 2, the last request of senior NCOs is more eligible than junior NCOs first request because of less cost. For example; NCO Senior Sergeant-Major’s last request costs about 4 units where NCO Sergeant Major’s first request costs about 5 units. Since our model’s objective function is to minimize the cost, naturally it will try to include senior NCOs request as long as constraints permit.   For example; NCO Sergeant Major’s (Rank Code 2) requests will cost the model as much as 5, 6, 7 and 8 units respectively. The last column in table 2 indicates the cost of assigning the “must” candidates to position other than the request ones. Naturally, the senior NCOs will have precedence over junior ones. For example; for any NCO Seargeant Major, there are 10 positions available to select.  He will select only 4 out of 10 positions. According to the Table 2, the remaining 6 position cost the model as much as 26 units.  


Table 2. Cost Matrix about Rank versus Request for “Must” Candidates


		

		

		Requests

		For Other Possible Positions



		Rank Code

		Rank

		1

		2

		3

		4

		



		1

		NCO Senior Sergeant-Major

		1

		2

		3

		4

		25



		2

		NCO Sergeant Major

		5

		6

		7

		8

		26



		3

		NCO Senior First Sergeant

		9

		10

		11

		12

		27



		4

		NCO First Sergeant

		13

		14

		15

		16

		28



		5

		NCO Senior Sergeant

		17

		18

		19

		20

		29



		6

		NCO Sergeant

		21

		22

		23

		24

		30





All “conditional” candidates regardless of their rank will cost the model as much as 31 units for their requests. The cost of assigning conditional candidates to other possible positions will be calculated with regard to Table 1 values. 

Since we want to keep all units at the same capability, the number of outgoing candidates is expected to be equal to that of incoming ones. But the number of incoming candidates into the units may balance due to retirement, graduation reasons etc. 


We try to define the problem as simple as possible. Table 3 shows that each garrison consists of almost one unit which not the case.  There should be balance between garrison 1, 2 & 3 and garrisons 4 & 5. Since 7 candidates are outgoing from garrisons 4&5, we need to have at least 7 candidates, but we have at most 2 candidates to assign. 

Table 3. A Typical Problem


		Units/Garrisons

		# Outgoing Candidates

		Demands



		1

		2

		6



		2

		1

		7



		3

		1

		2



		4

		4

		1



		5

		3

		1





Outgoing candidates from Garrison-5 (You may think it as a Unit-5) is 3, but there is only 1 candidate demands for it. What is the cheapest way to meet the missing 2 candidates?  The more serious situation presents at Garrison-1. 


2 candidates are outgoing but 6 candidates demand for it. What is the optimal way to assign 6 candidates to 2 positions? These are the problems we are trying to solve.


1.5
The procedure for the problem formulation


The first step is to create the candidate list to study on it. If a person’s staying time at a position is equal to or between the minimum and maximum time limit, he will be considered as eligible for re-assignment.


The assignment process focuses on the candidates stationed at the garrisons 4&5, whose staying times are equal to or between minimum and maximum time limit.  If those candidates demands for re-assignment, then they have precedence over the other candidates’ request. They are considered as first “must assign” candidates. 


On the other hand; if the candidates stationed in  garrisons 1, 2 & 3, whose staying time are equal to maximum time limit, then they are also considered as “must assign” candidates.


Since the number of bases in the garrisons 1, 2 and 3 are much more than that of bases in the garrisons 4 and 5, more requests occur in favor of former garrisons (1,2&3). Because almost every NCO requests to be assigned to the units/bases in the garrisons 1, 2 and 3 at least once during their career, the proposed assignment model aims to allocate requests into proper positions. 


If first and second “must assign” candidates’ requests are met properly, then life will be easy. Unfortunately, requests don’t match with each other neither in quantity nor in the quality perspectives. If not, (generally this is the case) all candidates will be considered regarding to assumptions mentioned above.


1.6.
Constraints[1]

Each garrison has its own min/max staying time limitations. The time span for min.&max staying time limit is between 3 year and 15 years. Any person whose staying time is under the minimum required time is not allowed to be re-assigned unless there are some special exceptions such as family/heath related issues or administration approval. (Min staying time constraints)


Any person whose staying time is above the maximum required time is not allowed to stay there unless there is administration approval. (Max staying time constraints)


Assigning the personnel in the direction of his choices is vitally important. (Choice constraints)


Taking into account the senior NCO’s requests first is important in order to keep the experienced personnel in the system.  (Rank priority constraints)


There are some limitations over assignments among garrisons. No assignments will be planned among units whose attractiveness rate is A and B. In addition to that, no assignments will be done between garrison-4 and garrison-5. (Assignment limitation constraints)


2.0.
Test data for the model


Table 4 is prepared for validation and verification. The columns (1) and (2) show garrisons and related units, columns (3) and (4) show the personnel id and rank, column (5) shows how long the personnel stayed in that garrison, column (6) shows the candidate group of the personnel, N stands for “no” which means that the personnel does not want to be assigned. Y stands for “yes” which means that the personnel are in the “must” candidate list. YC stands for “Yes with Condition” which means that the personnel are in the “conditional” candidate list. The last column (7) displays personnel requests in accordance with his priority. NA stands for Not-Applicable means that the personnel cannot be assigned to that unit(s) due to several reasons mentioned in the assumption section. PA stands for “Potential Assignment” units means that those positions are out of scope of personnel requests. 

Table 4. Test data for the model

		GARR. (1)

		Unit (2)

		Per. (3)

		Rank Code (4)

		Year (5)

		Must/ Cond. (6)

		Possible Units (7)



		

		

		

		

		

		

		U1

		U2

		U3

		U4

		U5

		U6



		Garrison-1

		U-1

		PER-1

		3

		5

		N

		

		

		

		

		

		



		

		

		PER-2

		4

		8

		N

		

		

		

		

		

		



		

		

		PER-3

		5

		14

		Y

		NA

		NA

		NA

		NA

		1

		PA



		

		

		PER-4

		6

		12

		N

		

		

		

		

		

		



		Garrison-2

		U-2

		PER-1

		5

		5

		N

		

		

		

		

		

		



		

		

		PER-2

		5

		6

		N

		

		

		

		

		

		



		

		

		PER-3

		4

		12

		NC

		

		

		

		1

		2

		



		

		

		PER-4

		6

		10

		N

		

		

		

		

		

		



		Garrison-3

		U-3

		PER-1

		4

		4

		N

		

		

		

		

		

		



		

		

		PER-2

		5

		6

		N

		

		

		

		

		

		



		

		

		PER-3

		6

		9

		N

		

		

		

		

		

		



		

		

		PER-4

		5

		8

		N

		

		

		

		

		

		



		

		U-4

		PER-1

		5

		6

		NC

		

		

		

		1

		2

		



		

		

		PER-2

		5

		4

		Y

		NA

		NA

		NA

		NA

		1

		2



		

		

		PER-3

		5

		4

		Y

		NA

		NA

		NA

		NA

		2

		1



		

		

		PER-4

		5

		9

		N

		

		

		

		

		

		



		Garrison-4

		U-5

		PER-1

		3

		4

		N

		

		

		

		

		

		



		

		

		PER-2

		4

		5

		Y

		NA

		1

		2

		3

		NA

		NA



		

		

		PER-3

		5

		7

		N

		

		

		

		

		

		



		

		

		PER-4

		5

		6

		Y

		PA

		1

		2

		3

		NA

		NA



		Garrison-5

		U-6

		PER-1

		6

		3

		Y

		1

		NA

		2

		PA

		NA

		NA



		

		

		PER-2

		3

		4

		N

		

		

		

		

		

		



		

		

		PER-3

		4

		3

		Y

		NA

		1

		2

		3

		NA

		NA



		

		

		PER-4

		5

		6

		Y

		2

		NA

		1

		3

		NA

		NA





As shown in Table 4., there is no balance between garrison 1,2 &3 and garrison 4&5 (Note that the number of outgoing candidates from garrison 4 and 5 is seven but that of incoming candidates from garrison 1, 2 and 3 is three.)   


2.1.
Model Formulation
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(2)

Equation (2) is in “equal” form if xijk is “must” candidate, otherwise “less than or equal to” form.
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(4)

Objective function is to sum of cost over all candidates and units. The second constraint enables the model to assign each candidate no more than one unit. The third and fourth constraints enable the model to assign as much as required for each unit.


The model seems quiet simple but the main effort is used to prepare the input data set, then life is easy.  What makes this model different from the other assignment problems is hidden in its cost coefficient that makes all prioritization issues. Even this simple model can easily get complex as the number of candidates increase.  

2.3.
Model Results


Test data is very similar to what the assignment plan officers face with in the real life in terms of quality. Naturally, since there are hundreds of NCOs assigning from/to up to 70 units, the test data is not sufficient in terms of quantity.


Table 5. The Result of the Test Data 

		Unit

		Per.

		Rank Code

		Year 

		Must/ Cond.

		Possible Units

		Result

		Candidate Type



		

		

		

		

		

		U1

		U2

		U3

		U4

		U5

		U6

		

		



		U-1

		PER-3

		5

		14

		Y

		NA

		NA

		NA

		NA

		1

		PA

		X315

		Must



		U-1

		PER-4

		6

		12

		N

		

		

		

		

		

		

		X416

		Chosen



		U-2

		PER-3

		4

		12

		NC

		

		

		

		1

		2

		

		X325

		Conditional



		U-4

		PER-1

		5

		6

		NC

		

		

		

		1

		2

		

		-

		



		U-4

		PER-2

		5

		4

		Y

		NA

		NA

		NA

		NA

		1

		2

		X246

		Must



		U-4

		PER-3

		5

		4

		Y

		NA

		NA

		NA

		NA

		2

		1

		X346

		



		U-5

		PER-2

		4

		5

		Y

		NA

		1

		2

		3

		NA

		NA

		X254

		



		U-5

		PER-4

		5

		6

		Y

		PA

		1

		2

		3

		NA

		NA

		X452

		



		U-6

		PER-1

		6

		3

		Y

		1

		NA

		2

		PA

		NA

		NA

		X161

		



		U-6

		PER-3

		4

		3

		Y

		NA

		1

		2

		3

		NA

		NA

		X362

		



		U-6

		PER-4

		5

		6

		Y

		2

		NA

		1

		3

		NA

		NA

		X464     

		





As shown in the Table 5, all of the “must” candidates are reassigned. On the other hand, since the demand for being assigned to unit-1 is high, we end up with only one “chosen” candidate reassigned from unit-1 for this data set. One of the positions in the unit-4 is filled with a “conditional” candidate. The remaining of the candidates not shown in Table 5 is not reassigned. In this data set, we have 7 “must” candidates out of 24 personnel at 6 units.  The model made 9 assignments in order to meet the “must” candidate requirements. 


Real life problems can range from “100” must candidates out of 2 thousand personnel to 5 “must” candidates out of 30 personnel.  When the model is adjusted to a smaller version of a real life problem, the model solves it very efficiently.   

Table 6. The Problem Complexity  


		No

		# of “All” Candidates for each unit


(All includes “Must”) (1)

		# of “Must” Candidates for all units 


(2)

		# of Units


(m=k) (3)

		# of “NA” Decision Variables (4)

		# of Constraints (5)

		# of Decision 
Variables for “All” Candidates (6)



		1

		n

		< %7 # of Decision 
Variables for “All” Candidates.  

		m x k

		< %25 # of Decision 


Variables for “All” Cand.  

		(n x m) + 2m

		n x m x k



		2

		4

		8

		6 x 6

		26

		36

		144



		3

		25

		15

		10 x 10

		500

		290

		2,500



		4

		50

		100

		20 x 20

		4,000

		1,040

		20,000



		5

		100

		200

		40 x 40

		30,000

		4,080

		160,000



		6

		1000

		500

		10 x 10

		20,000

		10,020

		100,000



		7

		2000

		1000

		10 x 10

		25,000

		20,020

		200,000





The first row is the data for the generic problem. First row indicates the relationship between number of parameters and number of variables and constraints. The first column indicates the number of candidates for each unit. The second column indicates the number of candidates must assign out of all candidates in the model. We assume that at most %7 percent of “all” decision variables should be included in the “must” candidate list.  The third column is straight forward. The number of “from/to” units is the same. The fourth column is the variables that are not active in the model. “NA” decision variables can be thought of a reduction in the “all” candidate variables. We are taking %25 percent of “all” decision variables as the number of “NA” Decision Variables.  The fifth column indicates the total number of constraints in the model. The number of constraints is a function of the number of person and units in the model. The sixth column indicates the total number of candidates. As the number of “all” candidate increase, the number of decision variables soar into large numbers. On the other hand; number of constraints increase in a reasonable manner.


The second row is the data for the test problem. We have 144 decision variables and 36 constraints in order to model four persons positioned at each six unit. The model is going to assign 8 “must” candidates out of 24 all candidates (Note that the number of decision variables for person is 144).   


It is clear that linear programming for this type of problem may not be suitable for this type of real life problems. But what we can suggest to decrease the number of all candidates by setting it as much as 4 times the “must” candidates. What we mean is simply to categorize the “Unwilling to be assigned group” into several sub-groups. Another thing we can do is to prioritize the “NA” positions for each personnel in order to increase them. 


3.0
.
Extensions for the model


Several extensions can be made to the model. 


Each NCO has specialty level such as 3, 5 and 7. Specialty 3 defines the capability to start and finish the task with the control and direct help of personnel whose specialty level is 7. Specialty 5 defines the capability to finish the task with the control of personnel whose specialty level is 7. In other words, any personnel whose specialty level is 5 can start the task individually but he needs the approval of specialty-7 personnel to finish the job. Specialty-7 personnel can start and finish the task individually.  We include this extension so that we can allocate specialty-7 NCOs optimally across units. 

The positions will be filled in the following priority. Bases, Command and Control (Radar) Units, Training Units are examples for the unit types. Remind that the test model in this paper includes standard type of units. We can increase the number of unit types so that the model represents the real life situation much better way.
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Problem Definition

What is the cheapest way to meet the missing 2 at the unit 5? 

 What is the optimal way to assign 6 candidates to 2 positions? 

Mathematical model for solution

		Units/ Garrisons		# Outgoing Candidates		Demands

		1		2		6

		2		1		7

		3		1		2

		4		4		1

		5		3		1































Assumptions 

		Assignment Form for each person in the assignment pool

		Demand for assingment   ---Yes or No?

		If Yes, Any alternatives-----At most 4 alternatives

		Condition exist?	----------Yes or No?



TurAF 

personnel

Assingment 

Pool

Rest

Pool

Model Formulation







Assumptions 

		Units can be base, radar units, training units etc. In this model all units are in the same type. (Unit assumption)



 

		TurAF military units are divided into five different garrisons with respect to geography, civilization condition, housing capacity, accommodation facilities etc. 

		Garrisons are typically categorized by number such as 1, 2, 3, 4 and 5. (Garrison assumption)









Assumptions
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Assumptions 





		In addition to that categorization, within garrison-1, there are some units which are very popular between personnel. 

		In other words, most of the personnel ask for assigning to those positions. 

		Some garrisons are also categorized by A and B to indicate popularity degrees.    



(Garrison&Categorization assumption)







Assumptions 



		Any personnel who want to assign to other positions can offer at most four alternatives to the planners. 

		If no alternatives offered, planners assign the personnel to any positions as required. 

		Offering alternatives do not guarantee his assignment to those positions. (Alternative assumption)









Assumptions 

		Keeping the experienced personnel in the system is important for the sake of continuum of the system. Therefore; the senior NCO’s requests are more important than the junior NCO’s requests. 

		In addition to that NCO’s first request has much important than the second etc. 

		For example; senior NCO’s fourth (last) request has precedence over the junior NCO’s first request. 



(Assumption about priority of alternatives) 







Assumptions 

		The penalty cost is mainly defined for time being spent in that garrison. 

		Penalty cost will be defined with respect to assignment duration of personnel in that position. 

		For example; the longer you stay, the less penalty cost you have. 

		Penalty cost is not correlated with the rank. 

		The less cost indicates the more opportunity to be assigned. (Assumption about the penalty cost of assignment duration)









Assumptions 

		No penalty cost for assignments within the same units. (Assumption about assignments within unit) 

		Rank priority is taken into consideration when the candidates are a part of “conditional” or “must” candidates. 

		For example; within the same garrison, the penalty cost of senior NCOs will be lower than that of junior NCOs in order to maintain the priority conditions (Rank priority assumption). 









Assumptions 

		There are some limitations over assignments from one garrison to another. For instance; there can be assignments from garrison-1 to garrison-4 or 5. But there is no way from garrison-4 to garrison-5.  



(Assumption about assignment limitations among units)

 

		Each unit in the model has the same capacity and each personnel within the same rank has the same capability



(Capacity and capability assumption)







Definitions

		“Must Candidates” who are the ones who are going to be assigned with no excuse. 



		For example; any person in the garrison-5 demands for assigning will be assigned at no cost. Therefore; those candidates are called as a “Must Candidates”.  









Definitions

		“Conditional Candidates” are the ones who are seeking better positions if possible. Otherwise they are content with the current position. 

		“Conditional” candidates may assign to the desired position. 

		Otherwise; they are not different from any person in the “unwilling to be assigned group”.   









Definitions

		“Unhappy candidates” are the ones who are determined to be assigned primarily with the direction of their choices and/or system requirements. 

		In addition to that, they are candidates for any unfulfilled positions. 











The process for the selection

		Except from the “must candidates”, all candidates are subject to be assigned.

		 If any unfulfilled position occurs, the model initially will assign “must” candidates.

		 If any unfulfilled position left, then “conditional” candidates will be considered. 

		If there are still unfulfilled positions then “unhappy” candidates will come into the play.

		“Chosen” candidates are the ones who are going to fulfill the position as a last solution.









Problem Definition
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Constraints

		Each garrison has its own min/max staying time limitations. The time span for min.&max staying time limit is between 3 year and 15 years. 



		Any person whose staying time is under the minimum required time is not allowed to be assigned unless there are some exceptions such as family/heath related issues or administration approval. 



(Min staying time constraints)







Constraints

		Any person whose staying time is above the maximum required time is not allowed to be stationed unless there is administration approval. (Max staying time constraints)





		Assigning the personnel in the direction of his choices is vital important. (Choice constraints)









Constraints

		Taking the senior NCO’s offers first is important in order to keep the experienced personnel in the system.  (Rank priority constraints)





		There are some limitations over assignments among garrisons. No assignments from units whose attractiveness rate is A to B or vice versa. Addition to these, no assignments will be done between garrison-4 and garrison-5. (Assignment limitation constraints)









Test data for the model





		GARR. (1)		Unit (2)		Per. (3)		Rank Code (4)		Year (5)		Must/ Cond. (6)		Possible Units (7)

		U1		U2		U3		U4		U5		U6

		Garrison-1		U-1		PER-1		3		5		N

		PER-2		4		8		N

		PER-3		5		14		Y		NA		NA		NA		NA		1		PA

		PER-4		6		12		N

		……………







		Garrison-5		U-6		PER-1		6		3		Y		1		NA		2		PA		NA		NA

		PER-2		3		4		N

		PER-3		4		3		Y		NA		1		2		3		NA		NA

		PER-4		5		6		Y		2		NA		1		3		NA		NA

































































Test Data For the Model





		Garrisons		Units		# Outgoing Candidates		Demands

		1		1		1		2

		2		2		0		3

		3		3		0		5

		4		2		6

		4		5		2		5

		5		6		3		2

		Total		8 







































Model Formulation-1



the cost of assigning personnel i from unit j to unit k 

(i=1,2,..,n  

j=1,2,..m 

k=1,2,…p)





outj   : the number of candidates outgoing from unit j    

ink     : the number of candidates incoming into unit k				









Model Formulation-2

Objective function



Min

Subject to   

											for each i and j, i=1,2,…,n  and j=1,2,…,m and





			for each k, k=1,2,…,p	   and   

for each j, j=1,2,…,m	   and  



















Model Results





		Garrisons		Units		# Outgoing		Demand		Results		Decision 
Variables

		1		1		1		2		1 Must
1 Chosen		X315, X416

		2		2		0		3		1 Conditional		X325

		3		3		0		5		--

		4		2		6		2 Must Cand.		X246, X346

		4		5		2		5		2 Must Cand.		X252, X454

		5		6		3		2		3 Must Cand. 		X161, X362, X464









































Problem Complexity





		No		# of “All” Cand./ Unit		# of Units
m=k		# of D.V. for “All”		# 
Constraints		#of “Must” Cand.		# of “NA” D.V.

		1		n		m x k		n x m x k		(n x m) + 2m		< %7 # of D.V. for “All”   		< %25 # of D.V. for “All”   

		2		4		6 x 6		144		36		8		26

		3		25		10 x 10		2,500		290		15		500

		4		50		20 x 20		20,000		1,040		100		4,000

		5		50		40 x 40		80,000		2080		500		15,000

		6		100		10 x 10		10,000		1,040		100		2,000

		7		200		10 x 10		20,000		2,500		150		3,000











































Extensions for the model

		Capability Codes (3-5-7) can be incorporated into the model





		The positions will be filled in the following priority. Bases, Command and Control (Radar) Units, Training Units are examples for the unit types. Remind that the test model in this paper includes standard type of units. We can increase the number of unit types so that the model represents the real situation much better way.









Extensions for the model



		Specialty Codes (mechanics, maintenance, supply, civil engineering  etc.) can be included in the model.





		Cross assignments may be considered in the model.

		Some positions may be common for more than one specialty codes. ( Specialty codes for weapon systems and ammunition etc.) 









Result



		We model the smaller version of the real “assingment” problem.



		Since we are not assigning material/packages, there will be always some relaxation on the selection process for the candidates especially for the personnel whose status are the same. 









Result



		We will continue with simple formulation to cover the majority of the problem. 



		We don’t want to get all exceptions/details into the model. 



		We are looking for some acceptable result so that planners start with that result.  

		Planners don’t want “one-shot” solution.









Questions

?







Extensions for the model

		Several extensions can be made to the model. Each NCO has specialty level such as 3, 5 and 7. 

		Specialty 3 defines the capability to start and finish the task with the control and direct help of personnel whose specialty level is 7. 

		Specialty 5 defines the capability to finish the task with the control of personnel whose specialty level is 7. 

		In other words, any personnel whose specialty level is 5 can start the task individually but he needs the approval of specialty-7 personnel to finish the job. 



		Specialty-7 personnel can start and finish the task individually.  









Model Results





		Unit		Per.		Rank Code		Year 		Must/ Cond		Possible Units		Result		Candidate Type

		U1		U2		U3		U4		U5		U6

		U-1		PER-3		5		14		Y		NA		NA		NA		NA		1		PA		X315		Must

		U-1		PER-4		6		12		N		X416		Chosen

		U-2		PER-3		4		12		NC		1		2		X325		Conditional

		U-4		PER-1		5		6		NC		1		2		-

		U-4		PER-2		5		4		Y		NA		NA		NA		NA		1		2		X246		Must

		U-4		PER-3		5		4		Y		NA		NA		NA		NA		2		1		X346

		U-5		PER-2		4		5		Y		NA		1		2		3		NA		NA		X254

		U-5		PER-4		5		6		Y		PA		1		2		3		NA		NA		X452

		U-6		PER-1		6		3		Y		1		NA		2		PA		NA		NA		X161

		U-6		PER-3		4		3		Y		NA		1		2		3		NA		NA		X362

		U-6		PER-4		5		6		Y		2		NA		1		3		NA		NA		X464     

































































Cost Coefficients of “Must” Candidates 





		Requests		For Other Possible Positions

		Rank Code		Rank		1		2		3		4

		1		NCO Senior Sergeant-Major		1		2		3		4		25

		2		NCO Sergeant Major		5		6		7		8		26

		3		NCO Senior First Sergeant		9		10		11		12		27

		4		NCO First Sergeant		13		14		15		16		28

		5		NCO Senior Sergeant		17		18		19		20		29

		6		NCO Sergeant		21		22		23		24		30











































The cost coefficients of assigning “Chosen Candidates” 





Cost coefficient of 31 is dedicated to “Conditional” Candidates.

		Staying Time (Year)		3		4		5		6		7		8		9		10		11		12		13		14		15

		Cost		44		43		42		41		40		39		38		37		36		35		34		33		32
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Abstract


Recently, the Chief of Defence Staff (CDS) of the Canadian Forces (CF) wanted to explore career management options to shape the future demographic profile of the General/Flag Officer (GFO) Corps and provide transparency on the policy decisions that would dictate career advancement opportunities for entering into and advancing within the GFO ranks. A number of options defining conditions for mandatory release from the Canadian Forces were defined. The Workforce Modelling and Analysis Team was tasked to evaluate the proposed options and to assess the long term impact on the demographic characteristics of the GFO population. The Modelling Team also identified and assessed other potential career management options that could be utilized to shape the future GFO Corps. A combination of statistical analysis and simulation were employed to investigate the issue. Historical human resources data were analyzed to define release rates and patterns within the CF as well as the demographic characteristics of the current Officer population of the CF. A discrete-event simulation model was then created to represent the release (resignation and retirement) and career progression processes. Population transformation to 2020 was simulated. The effectiveness of the proposed career management options in shaping the GFO Corps was assessed, as well as the resultant demographic characteristics.


1.0
INTRODUCTION


In the Fall of 2008, the Chief of Defence Staff (CDS) of the Canadian Forces (CF) wanted to explore career management options to shape the future demographic profile of the General/Flag Officer (GFO) Corps and provide transparency on the policy decisions that would dictate career advancement opportunities for entering into and advancing within the GFO ranks. A number of options defining conditions for mandatory release from the Canadian Forces were defined to provide a means to ensure continual renewal of the CF leadership cadre. Subsequently, the Workforce Modelling and Analysis Team, within the Directorate of Strategic Military Personnel Research and Analysis (DSMPRA), was tasked to evaluate the proposed options and assess the long-term impact of the proposed career management options on the demographic characteristics of the General/Flag Officer population. The Modelling Team was also asked to identify and assess any other potential career management options that could be utilized to shape the future GFO Corps.

1.0 Aim and objectives


The overall aim of this examination of possible career management policies governing mandatory releases from the CF for senior military Officers was to identify the preferred option that would ensure the sustainability of the GFO Corps while retaining or producing the desired characteristics for the group in terms of age and experience. The selected option would then be established and utilized to develop policy, thereby providing a clear understanding of the conditions that would be used to manage senior Officer careers.


The objectives for the analysis effort undertaken by the Modelling and Analysis Team were to identify the long-term effects the different career management options would have on the sustainability of the GFO Corps and the changes that would result in the demographic profile of the GFO population. Moreover, the analysis would attempt to develop an understanding of which aspect(s) of the options was the driving force(s) shaping the resultant evolution of GFO demographic characteristics. In addition, the study would attempt to identify additional career management options that would be effective in establishing age and experience characteristics of the GFO Corps.


2.0 Study constraints and assumptions


In defining the scope of the study, several constraints were identified:


· Effects of the proposed career management options were to be forecast out to Fiscal Year 2020/2021 (FY 20/21).


· The current conditions/criteria for mandatory release from the CF for Officers below the GFO rank were to remain in effect:


· For the Lieutenant Colonel/LCol (Navy Commander/Cdr) rank and below, military service would be terminated when the individual reached the Compulsory Retirement Age of 60 years (CRA 60), and


· For the Colonel/Col (Captain Navy/Capt(N)) rank, military service would end when the individual reached 35 years of service or 55 years of age, whichever occurred last.


· Planned increases in Col/Capt(N) and GFO positions were to be included in the study:


· Col/Capt(N) positions would grow from 291 to 300 in FY 09/10 and then remain constant for the duration, and


· GFO numbers would rise from 74 to 77 in FY 09/10 (45 1-star, 22 2-star, 9 3-star and 1 4-star), then to 80 in FY 10/11 (47 1-star, 22 2-star, 10 3-star and 1 4-star) and would remain constant at 80 thereafter.


· Col/Capt(N) must have at least two years of service (YOS) remaining before mandatory release to be eligible for promotion to the rank of Brigadier General (BGen) or Commodore (Cmdre).


To model the movement of Officers through the rank structure a number of assumptions were required, as follows:


· Voluntary releases from the CF would be a function of YOS and follow an average attrition pattern based on the last three Fiscal Years (FY 05/06 – FY 07/08).


· Voluntary releases would be randomly distributed within the Officer population by YOS.


· The Officer demographic profile as of 1 October 2008 would be used as the starting point for modelling.


· To minimize modelling time, new recruits into the Officer population would not be modelled.


· All vacancies in a rank level would be filled by promotion from the rank below, except for the Lieutenant level where vacancies would be allowed to accumulate, as recruiting was not modelled.


· Promotions would be randomly assigned among eligible candidates.


· To be eligible for promotion to the next rank level, the candidate must have achieved the minimum time in rank, as set out in Table 1.


		Current Rank

		Minimum Time in Rank
(to be eligible for promotion)



		Lieutenant / 2nd Lieutenant(N)
(Lt / 2Lt(N))

		2 years



		Captain / Lieutenant(N)
(Capt / Lt(N))

		4 years



		Major / Lieutenant Commander


(Maj / LCdr)

		4 years



		Lieutenant Colonel / Commander


(LCol / Cdr)

		3 years



		Colonel / Captain (Navy)
(Col / Capt(N))

		1 year



		Brigadier General / Commodore
(BGen / Cmdre)

		1 year



		Major General / Rear Admiral
(MGen / RAdm)

		1 year



		Lieutenant General / Vice Admiral
(LGen / VAdm)

		1 year





Table 1: Minimum Time in Rank for Promotion


3.0 GFO Career management Options


Initially seven different career management options were proposed for investigation. All the original options were minor variants of a theme to use a combination of YOS and years of age (YOA) to impose a mandatory release condition for GFOs. A preliminary assessment of the options indicated that there was very little difference between the individual options and the resultant effects on the GFO population characteristics were likely to be similar. To facilitate meeting the deadlines set for the study, only three of the original options were studied in detail, while a fourth option, focussing on promotion eligibility, was added for comparison. Past modelling experience indicated that imposing more restrictive criteria for eligibility for promotion to the GFO Corps (from the Col/Capt(N) rank) would have a more dramatic and  immediate impact on GFO demographics.


The study examined the GFO career management options shown in Table 2.


		Number

		Description

		Label



		1

		Mandatory GFO release at 35 years of service

		35-YOS



		2

		GFO allowed to serve until compulsory retirement age 60

		CRA-60



		3

		Mandatory GFO release at 35 YOS; only Col/Capt(N) with 30 YOS or less will be eligible for promotion to GFO (i.e. must have 5 YOS remaining for promotion)

		35/30-YOS



		4

		BGen/Cmdre release at 35-YOS/55-YOA, whichever occurs last; MGen/RAdm at 35-YOS/57-YOA; LGen/VAdm and Gen/Adm at 35-YOS/60-YOA 

		35/55-57-60





Table 2: GFO Career Management Options


In Option 1, “35-YOS”, all GFOs are allowed to remain in the CF until they have completed 35 years of service, whereupon they will be required to take their release. In Option 2, “CRA-60”, all GFOs are permitted to remain serving until they reach 60 YOA regardless of their YOS. In Option 3, “35/30-YOS”, the mandatory release condition is the same as in the 35-YOS Option, however in this Option only Col/Capt(N) Officers with at least five remaining YOS will be considered for promotion to BGen/Cmdre. Any Col/Capt(N) with more than  30 YOS will remain at that rank until mandatory release (35 YOS) or until they decide to take a voluntary release. The final Option, “35/55-57-60”, is a phased approach for mandatory release by age. In this Option all GFO can serve until 35 YOS, but once reaching this point BGen/Cmdre would take a mandatory release once they reach 55 YOA. For MGen/RAdm the maximum age before release would be 57 years, while for LGen/VAdm and Gen/Adm the mandatory release age would be 60. In all options Compulsory Retirement Age 60 applied, as this is a CF-wide policy.


The 35-YOS, CRA-60 and 35/55-57-60 Options (1, 2 and 4) were from the original set proposed for the study. Option 35/30-YOS (Number 3) was the additional variant proposed for examination.


4.0 Input Data


The Officer population demographics as of October 2008 were used to model career progression under each of the management options. Each member of the Officer population was tracked individually, recording the member’s age, YOS, rank and time in rank. The data were extracted from the Human Resource Management System database maintained by the Department of National Defence. 


4.1 Officer Age Profile


The demographic profiles for Officer age are shown in Figure 1. The top chart depicts the age profile for the GFO, while the middle chart displays the age distribution for the Col rank and the bottom chart shows the age profiles for Capt, Maj and LCol. One can see that every rank level has members in the upper age range. The lowest age with members present increases with each subsequent rank level, as does the median age. 


Figure 1: Officer Age Profile



4.2 Officer Years-of-Service (YOS) Profile


The YOS profiles for the Officer ranks are shown in Figure 2. The same characteristics found in the age profiles are seen in the YOS profiles. The one significant difference is the reduced member numbers in the area of 15 YOS in the Capt rank. This trough is a result of the Force Reduction Program
 years (1993-1996) when recruiting was essentially suspended.



[image: image1]Figure 2: Officer Years of Service Profile


4.3
Non-Mandatory Release Profile


The last critical information required for modelling Officer career progression is the non-mandatory release rates. These release rates represent the likelihood of an Officer taking his/her release for any reason other than the mandatory release condition identified earlier in this report. Past studies [1-3] have shown that these release rates are strongly correlated with YOS as terms of service (contracts) for military personnel and pension availability are based on YOS. Figure 3 shows the YOS-based release rates for the Officer ranks. The release rates shown in the Figure are averages based on historical Officer release data for the last three completed Fiscal Years, FY 05/06 to FY 07/08. There is one curve for the ranks of Capt to LCol and a second curve for the ranks of Col and GFO. As the promotion from LCol to Col is a significant transition in an Officer’s career and likely has an impact on the Officer’s attitude towards continued service, it was felt prudent to derive two distinct attrition profiles for the ranks on each side of this transition point.


From the release curve for Capt/Maj/LCol two clear peaks are seen at 20 YOS and 35 YOS. At 20 YOS Officers reach the end of the service contract
 at which point they are eligible for a pension. At 35 YOS pension benefits are maximized. The release curve for Col and GFO does not show the peak at 20 YOS because few members have reached these ranks by that time. Beyond 22 YOS, both curves have similar shapes and values with the Col/GFO release rates being slightly less that those for Capt/Maj/LCol. From the curves one can see that a significant proportion of Officers take their release before reaching the mandatory release conditions.


Figure 3: Officer Non-Mandatory Release Rate


5.0 Career Management Model


The career flow model was constructed in the ARENA
 programming language [4]. ARENA is a discrete event simulation language that utilizes a graphical user interface to develop models of business and manufacturing processes and flows. Conceptually, Officer career advancement can be considered as a flow of personnel through a controlled rank structure.


Figure 4 provides a schematic representation of the career flow model used in this study. The model takes the Officer population characteristics as input and cycles through a series of distinct actions. The first action taken is to determine the number of non-mandatory releases at each YOS level. These releases are randomly assigned among the Officers at each YOS level. These members are then removed from the population. Next, mandatory releases are determined and these members are also removed from the population. Following these releases, the remaining members are evaluated for their eligibility for promotion based on the time-in-rank criteria described earlier. Then, starting at the most senior rank, each vacant position is filled by promoting an eligible member from the immediate rank below. The member to be promoted is randomly selected among the pool of eligible candidates. The rank and time in rank are updated for each promoted Officer. The Fiscal Year  is incremented and the age and YOS are updated for every remaining Officer. The cycle then begins again starting with non-mandatory releases.


Figure 4: Officer Career Flow Model


The annual cycle of the model is repeated until FY 20/21 is reached then the process terminates. One model run consists of the model reaching FY 20/21 and ceasing operation. Fifty model replications (i.e. the model was run fifty times) for each career management option were performed to collect sufficient data for statistical analysis.


6.0 Results


6.1 
Average Age at Promotion to GFO


Figure 5 displays the average age of the Officers promoted from Col to the GFO rank across the time period from FY 09/10 to FY 19/20. From the Figure it can be seen that three of the career management options (35-YOS, CRA-60, and 35/55-57-60) produce virtually the same results, while one option, 35/30-YOS, provides a different result. The average age at promotion to GFO for the 35/30-YOS option is 1-2 years younger than for the other three options. In all cases average age at promotion increases for a while, reaches a maximum then begins to decrease. The peak occurs in FY 15/16 for option 35/30-YOS and in the area of FY 17/18 for the other options. By FY 19/20 the average age at promotion to GFO is approximately 1-2 years older than it is in FY 09/10.


Figure 5: Average Age at Promotion to GFO


6.2
Average YOS at Promotion to GFO


Figure 6 shows the evolution through the years of the average YOS-level of Officers promoted from Col into the GFO ranks. Again, the 35-YOS, CRA-60 and 35/55-57-60 carer management options produce very similar results. For these options, average YOS at promotion is approximately 29 years in FY 09/10 increases slightly until FY 14/15 then decreases until it reaches slightly less than 29 years in FY 20/21. Average YOS at promotion to GFO is somewhat lower for the 35/30-YOS option. For this option average YOS at promotion is at 27.25 years in FY 09/10, remains at this level until FY 13/14 then begins to decrease until it reaches 25.25 YOS in FY 19/20. For the 35/30-YOS option the average experience level of Officers at promotion to GFO would decrease by two years over the timeframe examined.


Figure 6: Average Years of Service at Promotion to GFO


6.3 
GFO Age Profile


Figure 7 presents the age profile for the GFO population in the years FY 10/11, FY 15/16, and FY 20/21. In each timeframe we do not see major differences in the overall profiles produced from each of the carer management options, although there is a slight shift towards greater numbers of younger GFOs for the 35/30-YOS option. However, the difference is no more than one additional member in each of the younger age levels.


There is an evolution in the profile that occurs over the timeframe. As time advances towards FY 20/21, the age profile becomes broader and flatter, indicating a more even distribution of GFO members across the different age levels. This is a significant shift from the sharp peak seen in FY 10/11 at the 53 YOA level.


Figure 7: GFO Age Profile


6.4
GFO YOS Profile


The GFO YOS profile through time is shown in Figure 8. Here there are some clear differences between the different career management options. The two options where 35 YOS is a mandatory release condition (35-YOS and 35/30-YOS) have a sharp truncation in the GFO population at that point, whereas the other two options (CRA-60 and 35/55-57-60) show an extended tail in the distribution out to 40 YOS. In 
FY 10/11, there is very little distinction between the four options for YOS values below 35. By 
FY 20/21 option 35/30-YOS is beginning to show differentiation from the other options. Here the YOS distribution for option 35/30-YOS is starting to show a drift towards lower values of YOS, indicating a significant shift to lower experience level in the GFO population. The other three options continue to produce very similar results for YOS values less than 35. For all the options, the tail of the distribution at lower YOS values becomes more extended over time. In FY 10/11, there are very few GFO members with less than 23 YOS, whereas by FY 20/21 the same level of membership is seen with as little as 17 YOS. This indicates that without other controls on promotion eligibility, the proportion of GFO with low levels of experience will increase over time.


Figure 8: GFO Years of Service Profile


7.0 Conclusions


Overall there is very little difference in the effects produced by the three GFO career management options that focus entirely on mandatory release criteria: 35-YOS, CRA-60 and 35/55-57-60. This is not really surprising as it has been shown that the majority of the GFO (and Col) Officers take their release prior to reaching 30 YOS and 55 YOA. So, introducing minor changes in the terms of service around these values will have small effect in shaping the demographic profile of the GFO Corps. Furthermore, allowing senior Officers (Col and GFO) to serve until CRA 60 could be adopted without detrimental effects.


The option that included restrictive criteria for promotion to the GFO rank, 35/30-YOS, was the only option that produced results distinctly different from the other options. Here the GFO Corps evolved to include a greater proportion of Officers who were younger, but also less experienced in terms of YOS.


The intentof examining a promotion-focussed option (35/30-YOS) was not to suggest that this specific GFO career management option should be considered for implementation, but rather that a succession planning strategy that includes criteria focussed on promotion eligibility has the greatest immediate impact in shaping Officer demographic profiles. It is recommended that career management policies include both mandatory release and promotion eligibility criteria. 


All the career management options showed continuous evolution in the GFO demographic profiles. That is to say that over the 12-year timeframe examined none of the demographic characteristics reached steady-state and remained constant thereafter. Change occurred continuously. This would suggest that career management policies must also be changed periodically to achieve and maintain the desired demographic profile. Given the complex nature of the interaction that occurs between release patterns, terms of service and promotion criteria, it is strongly recommended that career management policies under consideration be modelled prior to implementation, to assess their likely effects.


In January 2009, the Chief of Defence Staff issued a letter indicating his policy for Col and GFO terms of service. These senior Officers would be allowed to serve to 35 YOS or 55 YOA, whichever occurs last. In addition, GFO Officers would be considered to serve beyond 35 YOS, up to age 60 on an individual case-by-case basis.
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� The Force Reduction Program was undertaken in response to the Government decision to reduce the size of the Canadian Forces to 60,000 members.



� New terms of service were implemented in 2005 and provide for a period of service to 25 years, replacing the previous intermediate engagement of 20 years of service.



� ARENA is a registered product of Rockwell Software.
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Aim

		To explore the long-term consequences of a variety terms-of-service (release criteria) options for General/Flag Officers (GFO).

		To provide a clear understanding of the criteria that will be used to decide when General Officers (and Colonel/Captain(N)) will be released from the Canadian Forces

		To allow deliberate career planning by the General Officers and the Chief of Defence Staff
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Modelling Assumptions & Constraints

		Simulation period: 

		FY 09/10 to FY 20/21 modelled

		Mandatory Release:

		for LCol/Cdr and below is Compulsory Retirement Age (CRA) 60

		for Col/Capt(N) is 35-Years Of Service (YOS)/55-Years Of Age (YOA), whichever occurs last (“35/55 Gate”)

		Non-Mandatory Releases:

		based on Years Of Service and follow historical average rates of last three Fiscal Years (FY05/06-FY07/08)	

		All non-mandatory releases are randomly selected
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Modelling Assumptions & Constraints (Cont’d)

		Officer Population:

		Demographic profile as of 1 Oct 08 used as initial officer population (Capt/Lt(N) – GFO)

		G/FO population will grow from 74 to 77 in FY09/10 and then to 80 in FY10/11, then remain constant

		Col/Capt(N)  population will grow from 291 to 300 in FY09/10, then remain constant

		Promotions:

		All releases are filled with a promotion from rank below

		Promotions are randomly selected among eligible candidates

		Col/Capt(N) must have at least two Years Of Service (YOS) remaining to be considered eligible for promotion to BGen/Cmdre
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GO/FO Scenarios

Mandatory General Officer release at 35 Years Of Service  – “35-YOS”

General Officer permitted to serve until Compulsory Retirement Age 60 – “CRA-60”

Mandatory General Officer release at 35 YOS,

Col/Capt(N) must have at least 5 YOS remaining for promotion to BGen/Cmdre (i.e. Col/Capt(N) must have 30-YOS or less for promotion) – 

“35/30-YOS”

BGen/Cmdre release at 35-YOS/55-YOA, whichever occurs last, MGen/RAdm at 35-YOS/57-YOA and LGen/VAdm & Gen/Adm at 35-YOS/60-YOA - “35/55-57-60”
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Current Population Profiles
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Current YOS Profiles
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Voluntary Release Rates
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ARENA Career Modelling Environment (ACME)
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RESULTS
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Average Age at Promotion to BGen/Cmdre
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Average Years Of Service at Promotion to BGen/Cmdre
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Age Profile – GFO
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YOS Profile – GFO
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Conclusions

		Very little difference between mandatory GFO release scenarios (35-YOS, CRA-60, 35/55-57-60) with respect to effect on Senior Officer promotions or demographic profiles

		Minimum five-YOS remaining for promotion (“focussed promotion”) to BGen rank (35/30) was only scenario to produce distinctly different results

		All scenarios produce similar results for Col/Capt(N) population

		Promotion selection criteria can have quick, significant impact on average YOA and YOS at promotion and resulting population profiles

		Could use a combination of  YOA and YOS criteria for promotion selection to achieve desired population characteristics
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HERE IS MY AGENDA.









		Defence planning is essential to organizations facing the combined impact of uncertainty of the future and little flexibility with regards to resource employment . 

		The inputs for Defence planning are national security interests and objectives. 

		The process basically covers ten to thirty years. 

		The force structure development plans (SDPs) are produced as outputs. 





Defence Planning 



HERE IS MY AGENDA.









		Consists of several type of modernization projects needed for the required force structure. 

		Projects are grouped as Research and Development (R&D)  and commercial of the shelf. 

		Different stakeholder comes together for RD projects. 

		These projects are heavily concentrated on technologies 





Force Structure Development Plan



HERE IS MY AGENDA.









		Advancing technology will have a major effect on concepts and doctrines as well as force training, logistics and battlefield operations.

		There will be a synergic effect out of newly developed technologies

		This impact will shorten the distance between tactical, operational and strategic levels of the operation.  

		Technological developments will enable the force planners to build force structures with fewer forces. 





The Effects of Technology on DP -1



HERE IS MY AGENDA.









		People who are interested in technology, research and development and Defence planning are coming from different sources.

		One can summarize types of stakeholders in these processes as universities, industries and people from the government. 

		People form each stakeholder have different mission, vision, targets to be achieved, organization, status and interpretation. 





The Effects of Technology on DP -2



HERE IS MY AGENDA.









		Armed Forces define raw needs; 

		MoD converts raw needs into detailed needs.

		They define needs technically and manage the acquisition process. 

		Sometimes these needs turn into research  and development (R&D) project.

		The R&D projects may be classified into several categories such as basic research and development, technology development and system development.  





Transformation - 1



HERE IS MY AGENDA.









		Universities play an important role especially in basic R&D and technology development projects. 

		R&D projects turn into to the product by industries. 

		National and international firms come to gather as a joint venture. 

		These processes require more educated people and good relations with international firms. 
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		There is a big gap in terms of culture; 

		They are almost unaware of themselves. 

		This brought the idea to design an educational environment that all of the stakeholders share their vision, mission and way of doing business. 

		We set up an institute within Turkish Academy that will create a cultural model by developing interdisciplinary programs
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TURKISH MILITARY ACADEMY

Institute of Defense Sciences



WELCOME TO THE INSTITUTE OF DEFENSE SCIENCES.









                            History



		Founded in 2001 ,

		40 students in 2 Master’s Programs 



(Defense Management, Operations Research),

		39 students graduated in April 2003, 

		Ph.D. program started in 2005,

		11 students in one Ph.D. program



(Technology Management).



INSTITUTE OF DEFENSE SCIENCES WAS FOUNDED IN 2001.

GRADUATE EDUCATION STARTED WITH 40 STUDENTS IN 2 MASTER’S PROGRAMS.

FIRST GROUP OF STUDENTS, TOTALLY 39, GRADUATED IN APRIL 2003.

IN 2005, IN ONE PROGRAM (TECHNOLOGY MANAGEMENT) WITH 11 STUDENTS THE PH.D. EDUCATION STARTED.









		Plan and implement graduate programs, certificate programs and courses,

		Provide academic and scientific support to projects in the field of defense sciences,

		Follow research in defense sciences and make publications,

		Act as academic/technical advisor and coordinator to HQ.

		Create a platform for R&D  activitites supporting to resolution of the problems related to TAF



Mission



MISSION OF THE INSTITUTE IS;

		TO PLAN AND IMPLEMENT GRADUATE PROGRAMS, CERTIFICATE PROGRAMS AND COURSES,

		TO PROVIDE ACADEMIC AND SCIENTIFIC SUPPORT TO PROJECTS IN THE FIELD OF DEFENSE SCIENCES,

		TO FOLLOW RESEARCH IN DEFENSE SCIENCES AND MAKE PUBLICATIONS,

		TO ACT AS ACADEMIC/TECHNICAL ADVISOR AND COORDINATOR TO HQ.
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AND THE ORGANIZATION CHART OF INSTITUTE OF DEFENSE SCIENCES IS ON THE SCREEN. 

INSTITUTE OF DEFENSE SCIENCES HAS;

		2 COMMITTEES (INSTITUTE SCIENCE COMMITTEE AND INSTITUTE EXECUTIVE COMMITTEE),

		5 ACTIVE AND 2 INACTIVE DEPARTMENTS,

		INSTITUTE SECRETARY,

		AND 2 DEPUTY DIRECTORS.











 











		 Defense Management					(2001)

		 Operations Research					(2001)

		 Technology Management				(2002)

		 Security Sciences 

		 Security Management				(2002)

		 Crime Investigations				(2003)

		 International Security and Terrorism		(2003)

		 Materials Acquisition and Logistics Mgmt	(2004)



Master’s Programs





WE HAVE 7 MASTER’S PROGRAMS IN 5 DEPARTMENTS AND THE BEGINNING DATES OF THE PROGRAMS ARE ON THE SCREEN.









		 Full-time 

		 Thesis,

		 Instruction in “Turkish”,

		 3 credits for each course,

		 No scientific preparation program,

		 Attendance is compulsory,

		 Tuition fee for civilian students, 

		 Duration of program 18 months/4 semesters,

		 Academic advisor for each student,

		 Thesis advisor for students while preparing thesis.



	Principles of Master’s Programs



PRINCIPLES OF MASTER’S PROGRAMS ARE;

		EDUCATION IS FULL-TIME 

		STUDENTS ARE REQUIRED TO WRITE AND SUCCESFULLY DEFEND A THESIS,

		INSTRUCTION IS DONE IN “TURKISH”,

		3 CREDITS FOR EACH COURSE,

		THERE IS NO SCIENTIFIC PREPARATION PROGRAM,

		ATTENDANCE IS COMPULSORY,

		THERE IS TUITION FEE FOR CIVILIAN STUDENTS, 

		DURATION OF PROGRAMS IS 18 MONTHS/4 SEMESTERS,

		ACADEMIC ADVISORS ARE APPOINTED FOR EACH STUDENT,

		AND ALSO THESIS ADVISORS WHILE PREPARING MASTERS THESIS.











Master’s Programs



Courses



Thesis



Seminar



OUR MASTER’S PROGRAMS CONSIST OF COURSES, SEMINAR AND THESIS.









Master’s Programs

		COURSES		1ST SEMESTER		2ND SEMESTER		SUMMER SCHOOL		3RD SEMESTER

		CORE COURSES		 RESEARCH METHODS		 SEMINAR		 THESIS		 SPECIAL TOPICS
 (THESIS)

		 INTRODUCTION TO MILITARY SYSTEMS

		BRANCH CORE COURSES		x		x

		x		x

		x

		ELECTIVE COURSES		x		x		x

		x		x

		CREDIT		18		12		3		-

		TOTAL CREDIT		33





































































THE COURSES IN THE INSTITUTE CAN BE GROUPED AS;

		CORE COURSES,

		BRANCH CORE COURSES,

		AND ELECTIVE COURSES.



ALSO AS EXPLAINED BEFORE EACH COURSE IS 3 CREDITS. 

SO IN THE FIRST SEMESTER 18 CREDITS, IN THE SECOND SEMESTER 12 CREDITS, IN SUMMER SCHOOL 3 CREDITS AND TOTALLY 33 CREDITS ARE GAINED. AND IN THE LAST SEMESTER JUST MASTER THESIS IS PREPARED.









		Technology Management 		(2005)

		Operations Research 			(2006)

		Defense Management 			(2006)

		International Security and Terrorism(2006)



Ph.D. Programs



WE HAVE 4 PH.D. PROGRAMS AND THE BEGINNING DATES OF THE PROGRAMS ARE ON THE SCREEN.









		 Instruction in  “Turkish”,

		 3 credits  for each course,

		 No scientific preparation program,

		 Attendance is compulsory,

		 Tuiton fee for civilian students,

		 Duration of study 4 years (8 semesters),

		 Academic advisor for each student,

		 Thesis advisor for students while preparing thesis.



  Principles of  Ph.D. Program



PRINCIPLES OF PH.D. PROGRAMS ARE;

		INSTRUCTION IS IN “TURKISH”,

		3 CREDITS FOR EACH COURSE,

		THERE IS NO SCIENTIFIC PREPARATION PROGRAM,

		ATTENDANCE IS COMPULSORY,

		THERE IS TUITION FEE FOR CIVILIAN STUDENTS, 

		DURATION OF PROGRAMS ARE 4 YEARS/8 SEMESTERS,

		ACADEMIC ADVISORS ARE APPOINTED FOR EACH STUDENT,

		AND ALSO THESIS ADVISORS WHILE PREPARING PH.D. THESIS.











Ph.D. Program



Courses



Qualification Exam



Thesis



Seminar



OUR PH.D. PROGRAM CONSISTS OF COURSES, SEMINAR, QUALIFICATION EXAM AND THESIS.









Ph.D. Program

		COURSES		1ST SEMESTER		2ND SEMESTER		3RD SEMESTER		4 – 8TH SEMESTER

		CORE COURSES		 INTRODUCTION TO MILITARY SYSTEMS		--		 SEMINAR		 QUALIFICATION EXAM
+
THESIS

		BRANCH CORE COURSES		x		x		--

		x		x		--

		ELECTIVE COURSES		x		x		x

		--		x		x

		CREDIT		9		12		6		-

		TOTAL CREDIT		27

































































AS EXPLAINED BEFORE WE HAVE COURSES IN THREE GROUPS AND EACH COURSE IS 3 CREDITS. 

SO IN THE FIRST SEMESTER 9 CREDITS, IN THE SECOND SEMESTER 12 CREDITS, IN THE THIRD SEMESTER 6 CREDITS AND TOTALLY 27 CREDITS ARE GAINED. AND FROM 4TH  TO 8TH SEMESTER FIRST QUALIFICATION EXAM IS TAKEN AND IF SUCCESSFUL THEN PH.D. THESIS IS PREPARED AND DEFENDED.









The Number of Graduated/Current Students (Master & PhD Programs) 





		PROGRAM		Civilian		Military		Total

		Master		Defence Management		9		67		76

		Operations Research 		9		68		77

		Technology Management		12		52		64

		Material Acquisition & Logistics Management		7		19		26

		International Security and Terrorism		39		105		144

		PhD		Defence Management		9		8		17

		Operations Research 		9		10		19

		Technology Management		17		18		35

		Material Acquisition & Logistics Management		-		-		-

		International Security and Terrorism		13		15		28









































THESIS PREPARATION PRINCIPLES



THESIS TOPICS 

THESIS TOPICS ARE CHOSEN AMONG MILITARY ISSUES IDENTIFIED BY DIFFERENT HEADQUARTERS.

(OUR CURRENT PORTFOLIO CONTAINS 1229 THESIS TOPICS CHOSEN AMONG 3485 ISSUES) 



CRITERIA:

		SCIENTIFIC CONTRIBUTION: THESIS SHOULD PROVIDE NEW APPROACHES AND MAKE CONTRIBUTION TO RESEARCH,

		THESIS SHOULD MAKE SCIENTIFIC INQUIRY OF AND  PROPOSE SOLUTIONS TO PROBLEMS ENCOUNTERED IN THE COURSE OF DUTY,

		264 OF 286 COMPLETED THESES INVOLVE MILITARY ISSUES IDENTIFIED BY DIFFERENT HEADQUARTERS.











The Number of Civilian Students in Master Programs wrt Years





		Master Program		01		02		03		04		05		06		07		08		TOP

		Defence Management		1		-		-		1		-		2		2		3		9

		Operations Research 		-		-		1		1		2		1		2		2		9

		Technology Management		-		-		1		2		1		2		3		3		12

		Material Acquisition 
Logistics Management		-		-		-		1		-		1		3		2		7

		International Security and  
Terrorism		-		-		1		3		5		6		12		12		39

		Total 		1		-		3		8		8		12		22		22











































THESIS PREPARATION PRINCIPLES



THESIS TOPICS 

THESIS TOPICS ARE CHOSEN AMONG MILITARY ISSUES IDENTIFIED BY DIFFERENT HEADQUARTERS.

(OUR CURRENT PORTFOLIO CONTAINS 1229 THESIS TOPICS CHOSEN AMONG 3485 ISSUES) 



CRITERIA:

		SCIENTIFIC CONTRIBUTION: THESIS SHOULD PROVIDE NEW APPROACHES AND MAKE CONTRIBUTION TO RESEARCH,

		THESIS SHOULD MAKE SCIENTIFIC INQUIRY OF AND  PROPOSE SOLUTIONS TO PROBLEMS ENCOUNTERED IN THE COURSE OF DUTY,

		264 OF 286 COMPLETED THESES INVOLVE MILITARY ISSUES IDENTIFIED BY DIFFERENT HEADQUARTERS.
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ALSO “JOURNAL OF DEFENSE SCIENCES” IS PUBLISHED TWICE A YEAR.

		12nd ISSUE WAS PUBLISHED IN NOVEMBER 2007.











Symposia and Congresses

Defense Technologies Congress (SAVTEK);



        - 24 - 25 October 2002



        - 24 - 25 June 2004



        - 29 - 30 June 2006



ALSO ONE OF THE MAIN ACTIVITIES OF OUR INSTITUTE IS SYMPOSIA AND CONGRESSES.

FOR EXAMPLE “DEFENSE TECHNOLOGIES CONGRESS” IS HELD WITH METU AND SOME OTHER ASSOCIATIONS ONCE IN EVERY TWO YEARS.















Detailed information about the institute is avaliable at Turkish Military Academy’s Website:

          www.kho.edu.tr











DETAILED INFORMATION ABOUT “INSTITUTE OF DEFENSE SCIENCES” IS AVALIABLE AT TURKISH MILITARY ACADEMY’S WEBSITE:

www.kho.edu.tr
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ABSTRACT

The Production Management Tool (PMT) is a simulation tool that can be used for viewing and analyzing the current and future state of a training pipeline for a Canadian Forces (CF) occupation.  Using the PMT, existing or arising scheduling problems can be identified, and "what if" testing can be performed by adjusting pipeline parameters so that potential solutions to these problems can be explored.  This document introduces the PMT and illustrates how an analyst would go about performing a simulation study as a series of five major steps.  Sample output reports and graphs are provided.  Areas for possible future work are also identified.

1.0
Introduction

1.1
Need for Training Pipeline Analysis Tool


For a given Canadian Forces (CF) occupation, the training pipeline can be quite complex, involving numerous possible entry plans and course sequences.  This is complicated further by events such as varying recruitment levels, course cancellations or postponements, and changes to the course capacities, as well as by events occurring at the individual trainee level such as attrition or course failure.  Even small changes to the training system can have a noticeable impact on the training pipeline flow in both the short and the long term.


Because of these complexities, it is difficult for managers to understand the current state of the training pipeline (by having visibility on course loads, wait times, expected future graduates, etc.), or to anticipate the situation at some point in the future.

1.2
Production Management Tool (PMT) Overview

The PMT was designed to address these issues through stochastic modelling of individuals’ careers while they are on the Basic Training List (BTL); that is, from enrolment in the CF until they reach the Operationally Functional Point (OFP).  The PMT can be used to identify existing scheduling problems and anticipate future ones, and to help identify potential solutions to these problems.  Some questions that can be answered include the following:


· How many personnel are currently in the training pipeline?


· When are they expected to reach the OFP?


· How long do new recruits take to become qualified in the occupation?


· What proportion of students fails to graduate?


· How many students are currently attending courses and how many are expected in the next semester?


· Are scheduling problems causing excessive wait times for students between courses?


· Will wait times be reduced by simply adding extra seats to a course?


· What may happen if we are temporarily unable to offer a course?


1.3
Aim

The aim of this report is to introduce the reader to the PMT.  After reading this report, the reader will understand the general structure of the PMT, have a sense of how a PMT-based study is carried out, and be aware of the types of results that can be obtained using the tool.  


1.4
Document Outline


The next section of this document introduces the PMT by describing its three main components.  Next, using a test case based on the Air Navigator (ANAV) CF occupation, we illustrate how an analyst would go about performing a simulation study as a series of five major steps.  Finally, areas for possible future work are identified.

2.0
THE PMT


The PMT is an event-based simulation tool that comprises three major components: an Arena-based simulation environment
; a database that contains information required by and produced by the simulation (including information on past, present, and planned courses, and the training history for each individual in the pipeline); and a Graphical User Interface (GUI), which includes a series of spreadsheet-based templates used for producing a variety of charts and reports.  

Each of the three components of the PMT is described in the sections that follow.

2.1
Arena Model


The Arena model is designed to be completely generic so that it can be applied to any occupation. Inside the model individuals are simulated and led through the training system according to the occupation’s course flow structure.  Rather than modifying the Arena file for each occupation, the course flow of an occupation is specified in the model inputs stored in the database files.  Therefore, there is only one generic Arena model file, while there will be different database files that describe different occupations or different variations of a single training system.


In the model, each individual is modelled as an entity with that individual's entry plan and course history assigned.  From the simulation start date onward, each entity progresses through a series of courses (as defined by the user) until graduation.  Factors such as course dates and course capacities are considered, and an entity can undergo events such as attrition or course failure.  To represent recruiting, new personnel are also generated in the PMT based on parameters assigned to the various entry plans. 


Figure 1 shows the top-level view of the Arena model.  
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Figure 1: Top-Level View of the Arena Model

The Arena model is organized into a chain of submodels, each of which is briefly described below. 


· Read Files:  The Read Files submodel reads in all of the input tables from the scenario database.


· Build Serial Lookup Tables: This submodel builds several lookup tables relating to the course serials.

· Write File Headings:  This submodel is used to fill the first row of the events log file with the field headings as they will appear in the database output file (described later).


· Spawn Course Managers:  The Spawn Course Managers submodel creates one course manager entity for each course used in the pipeline. The course type is determined as either a scheduled course, an entry plan, or a “delay” course.  (A delay course refers to a course that will accept new students at any time that there is space in the course.  It is suitable for modelling On the Job Training (OJT) courses.  Entry plans and delay courses are treated the same way by the PMT.)  Depending on the course type, the course manager entity is sent to either the Entry and OJT Manager or the Regular Course Manager submodel.

· Entry and OJT Manager:  Each course manager entity in the Entry and OJT Manager submodel controls the flow of students waiting to attend their respective entry plan or delay course.


· Regular Course Manager: Each entity in the Regular Course Manager submodel controls the flow of students waiting to attend their scheduled course.

· Populate: The Populate submodel reads in the starting population from the scenario database at the beginning of each replication and sets the members up in the model.


· Produce:  New personnel are generated by the Produce submodel according to the entry plan parameters specified in the scenario database.  It ensures that these new personnel are generated for the various entry plans in the correct proportions.


· Activities:  In the Activities submodel, personnel take courses until they leave the simulation.  The submodel loads a student on the earliest available serial of the highest-priority course currently open to the student.  It then repeatedly checks if there are lower-priority courses that could be taken while waiting to attend the higher-priority course.  This continues until the student leaves the simulation through attrition, graduation, or when there are no course serials remaining before the end of the simulation.


· Attrition:  This submodel controls the attrition of the personnel in the simulation.  The user enters an annual attrition rate, and this number is divided by 12 to represent a monthly attrition rate (or alternatively, the probability of attriting in a given month).  This attrition probability is applied to every member in the model on a monthly basis. 


· Release:  The final submodel takes care of releasing the entities from the simulation as required by the Activities and Attrition submodels.

2.2
Scenario Database


The Arena model requires information including course schedules, priorities, and information on how the personnel flow from one course to another.  It also requires information on recruiting rates for each entry plan and a starting population if desired.  All of the input data are organized in the scenario database file which the Arena model reads.  Later in this report, we will work through a test case that demonstrates how a user would go about setting up and running a scenario using the GUI, and analyzing the results using the GUI’s built-in charts and reports.  In doing so, more details regarding input data will be given.


As the simulation runs, the Arena model generates an output text file that is imported into an output table in the scenario database when the simulation completes.  This file consists of a log that records information on events concerning each individual in the simulation.  These events include, but are not limited to. enrolling in the occupation, registering for and attending courses, graduating, and being released.  Information pertaining to the restoration of the state of current students in the simulation is also recorded to indicate that a student is eligible for a course, is attending a course, or has passed a course as of the simulation start date.

The scenario database also contains an extensive set of queries that extract information from the output table and process it into formats that are then used by the PMT’s reporting and charting capabilities that can be accessed through the GUI.


2.3
GUI


The GUI was developed in Visual Basic (VB) and Visual Basic for Applications (VBA).  It acts as a user-friendly portal for viewing and managing the scenario database information, and for analyzing the simulation results.  It hides the database and the Arena model from the user; the user does not need to have any knowledge of Arena to be able to use the PMT.  The GUI interacts with the scenario databases and calls the Arena model to run when requested by the user.


More specifically, some of the functions that can be performed from within the GUI include:


· building a training pipeline by creating courses and defining how they flow from one to another;


· importing the current status of the pipeline (including current and planned courses, and the training history for each person currently in the pipeline) from the Military Individual Training and Education (MITE) database extract;


· adding user-defined courses, serials, and personnel, and modifying their details to explore different scenarios;


· analyzing the current performance of the pipeline using a range of charting and reporting functions; and


· forecasting the future status of the training pipeline months or years into the future, and using the charting and reporting functions to analyze these forecasts in order to predict the future impact of management decisions.


The GUI will be illustrated and described in greater depth in the following section.


3.0
TEST CASE – ANAV OCCUPATION


After developing the PMT, it was necessary to conduct a test case to identify and correct any shortcomings with the components of the PMT, and to better understand what exactly is involved with performing a study using this tool.  


An analysis of the ANAV training pipeline was carried out.  In the context of this test case, this section describes a series of five general steps that would be required for any similar study: gather information; generate the credit matrix; “clean” the data
; set up the scenario in the GUI and run; and analyze the data.  Follow-on scenarios designed for “what if” analyses were not explored in this test case, but they would be easy to carry out by manipulating scenario parameters such as the attrition rate, course schedules, course capacities, or entry plan intake.


3.1
Gather Information


Before using the PMT itself, the first step for any study is to gather the pertinent information.


3.1.1
Training Pipeline


First, the training pipeline must be established.  That is, the course flow from enrolment in the CF to graduation must be defined for each entry plan.  Generally, the involvement of a Subject Matter Expert (SME) will be required here, as someone who is very familiar with the occupation will be able to specify how the course flow changes according to different entry plans, and to point out any other relevant information.  

Figure 2 illustrates the training pipeline for the ANAV occupation.
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Figure 2: ANAV Training Pipeline


The items shown in boxes represent courses, and the bold arrows represent entry plans.  Where more than one course is shown in a single box, this means that the courses can be taken in any order. 


The entry plans are:


· Regular Officer Training Plan (ROTP)


· University Training Plan – Non-Commissioned Officer (UTPNCM)


· Regular Officer Training Plan – Civilian University (ROTP CIV)


· Continuing Education Officer Training Plan (CEOTP)


· Direct Entry Officer (DEO)


· Commissioning From the Ranks (CFR)


· Occupational Transfer (OT)


· Compulsory Occupational Reassignment (from pilot occupation) (COR (pilot))


· Compulsory Occupational Reassignment (from unrelated occupation) (COR (unrelated))


After coming through one of these entry plans, personnel follow the course flow as indicated above.  


In this test case, the courses include:


· Royal Military College (RMC)


· Civilian University (Civ Univ)


· Initial Assessment Period (IAP)


· Basic Officer Training Period (BOTP)


· Second Language Training (SLT)


· Aeromedical Training Initial – Aircrew (AMT)


· Sea Survival (Air Operations) (Sea Surv)


· Basic Survival Evasion Resistance Escape (BSERE)


· Basic Air Navigator Course (BANC)


· CH-124 Sea King Tactical Coordinating Officer (CH-124 TCO)


· CP-140 Aurora Navigator/Communicator (CP-140 N/C)


· CP-140 Aurora Acoustic Sensor Officer (CP-140 ASO)


· CC-130 Hercules Navigator (CC-130 Nav)


The last four of these courses are Operational Training Units (OTUs) that lead to graduation.


In the cases of RMC and Civ Univ, several courses were amalgamated into one to simplify the model.  In each of these cases, students progress through several years of university education, which could include SLT, as well as IAP and BOTP (normally taken during the summers while the students are not attending university). 


In addition to the course flow, other information that must be obtained includes:


· the failure rate for each course;


· whether a course failure results in the student having to take the course again or transfer to another occupation; and


· the overall annual attrition rate; this will be applied to all individuals throughout the simulation.


3.1.2
Current Pipeline Status


After obtaining this basic information, the next step is to determine the current status of the pipeline.  Information about military courses, including past, current, and in some cases planned course schedules, as well as each student’s training history (if applicable) are stored in the MITE module of the Human Resources Management System (HRMS). The PMT imports the current pipeline status from a data extract, taken largely from this module, that conforms to an expected format.  Sometimes, the MITE database is not kept up-to-date, in which case the data must be entered manually with information obtained from SMEs.  Even when all of the data are up-to-date, some data cleaning must be done.  This is discussed in more detail in Section 3.3.


3.2
Generate Credit Matrix


The next step is to generate the credit matrix (shown below in Table 1), which ensures that trainees follow the correct sequence of courses in the training pipeline illustrated in Figure 2.  The credit matrix defines credits that a trainee accumulates toward future courses when any course is completed.  When the accumulated credits for a course reach 1.0, the student becomes eligible to attend that course.

Table 1:  ANAV Credit Matrix


		Courses

		RMC

		CIV UNIV

		IAP

		BOTP

		SLT

		AMT

		Sea Surv

		BSERE

		BANC

		CH-124 TCO

		CP-140 N/C

		CP-140 ASO

		CC-130 Nav

		Graduate



		Entry Plans

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		ROTP

		1

		

		

		

		

		

		

		

		

		

		

		

		

		



		CFR

		

		

		

		1

		

		0.5

		0.5

		0.5

		

		

		

		

		

		



		UTPNCM

		

		

		1

		

		

		0.5

		0.5

		0.5

		

		

		

		

		

		



		CEOTP, DEO

		

		

		1

		

		

		0.5

		0.5

		0.5

		

		

		

		

		

		



		CEOTP, DEO - SLT

		

		

		1

		

		0.5

		

		

		

		

		

		

		

		

		



		COR (pilot)

		

		

		

		

		

		

		

		

		1

		

		

		

		

		



		OT, COR (unrelated)

		

		

		

		

		

		1

		1

		1

		

		

		

		

		

		



		ROTP CIV

		

		1

		

		

		

		

		

		

		

		

		

		

		

		



		Courses

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		RMC

		

		

		

		

		

		1

		1

		1

		

		

		

		

		

		



		CIV UNIV

		

		

		

		

		

		1

		1

		1

		

		

		

		

		

		



		IAP

		

		

		

		1

		0.5

		

		

		

		

		

		

		

		

		



		BOTP

		

		

		

		

		0.5

		0.5

		0.5

		0.5

		

		

		

		

		

		



		SLT

		

		

		

		

		

		0.5

		0.5

		0.5

		

		

		

		

		

		



		AMT

		

		

		

		

		

		

		

		

		0.4

		

		

		

		

		



		Sea Surv

		

		

		

		

		

		

		

		

		0.3

		

		

		

		

		



		BSERE

		

		

		

		

		

		

		

		

		0.3

		

		

		

		

		



		BANC

		

		

		

		

		

		

		

		

		

		1

		1

		1

		1

		



		CH-124 TCO

		

		

		

		

		

		

		

		

		

		

		

		

		

		1



		CP-140 Nav/Comm

		

		

		

		

		

		

		

		

		

		

		

		

		

		1



		CP-140 ASO

		

		

		

		

		

		

		

		

		

		

		

		

		

		1



		CC-130 Nav

		

		

		

		

		

		

		

		

		

		

		

		

		

		1





To illustrate, consider a person who joins the ANAV occupation through the ROTP entry plan.  Looking at the ROTP entry in the left-hand column of the table and reading across, we see that the student earns one credit for RMC simply by coming through that plan.  Then, once he/she passes RMC, we see that he/she is eligible to take AMT, Sea Surv, and BSERE.  When this happens, the student will take the courses in the order that they are available.  These three courses give 0.4, 0.3, and 0.3 credits respectively for the BANC, so the student can only take the BANC after completing all three courses.  Then, after passing the BANC he/she is eligible for all four OTU courses – the course taken will define the student’s specialty in the occupation.  The student will take the first one that is available, and this will lead to graduation.


For the group of four OTU courses, a streaming matrix could have been used instead of a credit matrix.  With a streaming matrix, after passing a course, students are directed into one of several courses according to the proportions specified by the user (rather than earning credits toward course eligibility as is the case with a credit matrix).  So, in this case, each student would have been streamed into one of four OTU courses rather than simply taking the first available course.


3.3
Clean Data


If a large existing population is to be imported, the most time-consuming step involved in the process of setting up the simulation is to “clean” the data in the MITE extract.  As noted above, even if all of the data in MITE are up-to-date, considerable work needs to be done.


There are four main tables in the MITE extract to work with:


· The OP_COURSE_TBL table provides general high level details for every course.


· The OP_CRSE_SESSN_TBL table provides details for every session (or serial) of a course including its start date, length, and minimum and maximum capacities. It is used when importing serial data into the PMT.


· The OP_TRAINING table provides details of student registration and attendance results. It is used when importing person data. 


· The POPULATION table provides details of the CF population. It includes each person’s employee ID service number, name, rank, occupation, hire date, and entry plan.  It is also used when importing person data.


Examples of data cleaning required for the ANAV test case are given below, although this is not an exhaustive list.  It is expected that similar procedures would be required for studies involving any other occupation.  


· Adjust serial capacity where required (OP_CRSE_SESSN_TBL).  This may be necessary for courses that are shared with other occupations, such as the IAP or the BOTP.  The PMT will not recognize personnel that are in occupations other than the one being studied.  So, if a course has a minimum capacity of ten, the PMT will not run the course if it does not have ten ANAV (in this case) participants.  However, in reality, some of these ten participants could come from other occupations.  Changing the minimum capacity to one would resolve this problem.


· Update course codes and serials where required (OP_TRAINING).  Sometimes CF courses are restructured and given a different code.  If an individual took a course under an older code, it must be updated to the current code and given a valid serial number (i.e. one that exists in OP_CRSE_SESSN_TBL).  Otherwise the course will not be recognized by the PMT and the tool will attempt to place the person in that course.  A similar approach must be taken in cases where a person took a course that can be considered equivalent to a course required by his/her course flow.  


· Validate entry plans and update where required (POPULATION).  The most cumbersome step of the data cleaning process is to validate each student’s entry plan in the POPULATION table.  However, it is an important step since the entry plan determines the course flow that the person will follow in the simulation.  This step is necessary even if the data in the MITE database are complete and up-to-date.  The reason is that in a PMT-based study, the entry plans must be defined according to the various possible course flow options, rather than simply the plan through which one enters the CF.  Thus, in the ANAV case, although the standard CF officer entry plans were included, additional ones were required to cover the options for OT and COR.  Further, some entry plans had to be split into two distinct entry plans: ROTP through RMC vs a civilian university; COR from the pilot occupation vs from an unrelated occupation; and CEOTP/DEO with SLT required vs SLT not required.  In many cases, the entry plan listed in the MITE extract will already be correct, but the analyst must check the information in the POPULATION and OP_TRAINING tables to infer the correct entry plan in the event of a COR or OT, and update the POPULATION table accordingly.


· Ensure that each person in the pipeline has a record relating to a course that is part of the training pipeline (OP_TRAINING).  This is required because the only method that the PMT can use to identify the current population is to search for all individuals in the occupation that have a record relating to a course in the pipeline.  If this step is not done, people without at least one such record will not be imported by the PMT.  This can happen if someone is awaiting the first course to be taken after passing through his/her entry plan.  The easiest way to resolve this is to enter the person’s first required course with a “waitlist” status. 

Taking the steps described above will resolve the major issues with the data.  However, less significant problems will remain, as there are always exceptions and unusual cases.  


3.4
Set Up Scenario in GUI and Run


After ensuring that the data are as accurate as possible, the user is ready to set up the scenario in the GUI.  This section outlines the basic steps.  


Upon opening a new scenario, the Entry Plan Split and Graduation items are automatically created as beginning and ending points to the training pipeline.  The user must enter some basic scenario information, as shown in the right-most frame in Figure 3.
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Figure 3: ANAV Test Case – Scenario Information Entered

The general scenario information that must be provided includes:


· scenario start and end dates (the start date must match the date of the MITE Extract);


· the number of replications to be performed by the simulation;


· the annual attrition rate;


· the Military Occupational Structure Identification (MOSID) of the occupation being studied; and

· the location of the MITE extract on the computer’s hard drive or network (if applicable).

Next, each course must be entered into the GUI (shown in the central frame of Figure 4).
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Figure 4: ANAV Test Case – Courses Defined

For each course, the following information must be entered:


· name and description;


· code (as defined in the MITE extract), if applicable;


· type (entry plan, scheduled course, or delay course);


· whether failure results in the student being re-coursed or transferred out of the occupation; and


· whether the course leads to graduation (in this case, the four OTUs).


Next, the credit and streaming values, explained in Section 3.2, are entered for each course in the right-most frame shown in Figure 4.  

The course serials can then be imported from the MITE extract by selecting a command from the menu, or entered manually (Figure 5).
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Figure 5: ANAV Test Case – Serials Defined

The serial number, start date, length, minimum and maximum capacities, and failure rate must be provided for each serial.  All but the course type and failure rate can come from the MITE extract, if the information is available.  It is possible to change the information in the GUI after importing the data; further, more serials can be added.

Although courses and serials do not necessarily need to exist in the MITE extract, it was found that it is easiest to add them to the extract rather than to enter them directly into the GUI.  The data entry process is much faster using this approach.  It also makes it easier when starting new scenarios, since the data can simply be imported rather than re-entered.  For the ANAV test case, all course and serial information were entered in the MITE extract (with the exception of the course type and serial failure rate), and then imported into the GUI.  


Finally, the personnel already in the training pipeline are imported from the MITE extract by selecting a command from the menu (Figure 6), and the scenario is run (Figure 7) by clicking the run button.
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Figure 6: ANAV Test Case – Existing Personnel Imported
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Figure 7: ANAV Test Case – Simulation Completed


In the completed scenario, new personnel created during the simulation can be identified by an employee number beginning with 9.  Personnel who remain in the training pipeline at the end of the simulation are denoted by a green person icon, whereas those who have left (either through attrition or graduation) are denoted by a grey person icon.

3.5
Analyze Data


As noted previously, there are a number of charts and reports that can be produced by the PMT.  Several key graphs are shown below; most are also available in report format.  Note that these charts and reports were generated for the purposes of the ANAV test case only, and do not necessarily represent the real situation.   

Figure 8 shows the number of personnel who graduated from the system in each fiscal year; that is, the number of people who graduated from the four OTUs, which were selected by the user as those that lead to graduation.  In this graph, the time period of interest was selected as a five-year period beginning on the simulation start date (14 Feb 2008), although this parameter can be changed by the user. 

A similar chart that shows the same type of results for all courses, rather than only those that lead to graduation, is also available.
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Figure 8: Graduates by Fiscal Year for the Period 14 Feb 2008 to 13 Feb 2013


Figure 9 illustrates the demand and attendance ratios with respect to maximum capacity for each course.  The demand is evaluated as the number of people who are nominated for the course, while attendance represents the number of people who take the course.  Usually the demand exceeds the attendance (since normally one must be nominated for a course before taking it), but this will not be the case if a relatively large number of people are taking the course on the simulation start date.  Again, the time period of interest was selected as a five-year period beginning at the simulation start date.  Note that the capacity far exceeds the demand and attendance for all but the BANC and the four OTU courses, as the demand and attendance ratios are much less than one.  This is due to the fact that all of these courses are shared with personnel from other occupations.  (The demand and attendance shown here only reflect that of the personnel in the scenario, i.e. in the ANAV occupation.)  The graph indicates that during the time period of interest, demand for the four OTU courses exceeded the capacity, and that this problem did not occur for any other course.  
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Figure 9: Demand and Attendance Ratios Relative to Course Capacity for the Period 14 Feb 2008 to 13 Feb 2013


Figure 10 shows the status of the pipeline as of 13 Feb 2013.  (A similar graph can be generated by the user for any date after the simulation start date.)  The number of people waiting for each course is shown, along with the number of people attending each course.  The wait times are indicated by the colour-coding.  The maximum capacity is also indicated for each case, although as noted previously, this is only relevant for the courses that are attended exclusively by those in the ANAV occupation.  Again, the BANC and the four OTU courses are areas of concern as indicated by the simulation results.  For all of these courses, more personnel are waiting for the course than are attending.  Wait times for the OTU courses are generally longer than for the BANC.
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Figure 10: Future Pipeline Status as of 13 Feb 2013


Figure 11 shows a box plot of the wait times for each course.  Examining this graph leads to the same conclusions as those described previously:  The four OTU courses are an area of concern, as students may need to wait well over a year to take one of these courses.
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Figure 11: Wait Time Statistics by Course for the Period 14-Feb-2008 to 13-Feb-2013


The previous graphs have shown data at the course level; it is also possible to display data for the serials of a given course.  An example is shown in Figure 12 – similar to Figure 9, it shows the demand and attendance for all of the BANC serials held within a five-year period beginning on the simulation start date.  The minimum and maximum capacities are also shown for each serial.  For this simulation, results indicate that there will be a very high demand for the BANC beginning in the summer of 2012.  It also shows that there are periods where the demand does not meet the minimum capacity required to run the serial.
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Figure 12: Demand and Attendance for the BANC for the Period 14 Feb 2008 to 13 Feb 2013

Finally, data can also be displayed for any given person in the simulation.  Figure 13 shows a Gantt chart of an individual who already existed in the training pipeline when the simulation started.  The grey bars represent the data imported from the MITE extract, i.e. the person’s course history prior to the simulation start date.  The orange bars represent simulated results.  In this graph, we can see that the individual was required to wait for over a year before enrolling in the CC-130 Nav OTU course.
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Figure 13: Person Gantt Chart


4.0
AREAS FOR FUTURE DEVELOPMENT

In this section, possible areas for future development, including a follow-on case study and technical development of the tool, are identified.


4.1
Case Study of Related Occupations


The case study described above was concerned with only one occupation.  An interesting application would be to examine training pipelines of a pair of related occupations, in which the personnel belonging to the different occupations share a number of courses, and in which personnel frequently transfer from one occupation to the other.  Given that the ANAV case has already been looked at, a logical choice would be to next look at the ANAV and pilot occupations together.  


The PMT was designed to look at one occupation at a time, so this test case would not be straightforward.  It is expected that the data cleaning process would be more extensive than in the single occupation case.  This is in part simply due to the increased volume of information to validate, but also because of the interaction between the two occupations. 

4.2
Probability-Based Recourse/Transfer on Fail


At this time, the user can select whether a course failure results in the student being re-coursed, or forced to transfer to another occupation.  Denoted by the Transfer on Fail checkbox in the PMT GUI, this is an option applied to each course, and therefore it will apply to all individuals who fail the course.  In reality, if a person fails a course, the decision of whether the person should take the course again or transfer to a different occupation is made on a case-by-case basis.  This is quite logical, as some people fail (or drop out of) courses for reasons such as language difficulties or circumstances beyond their control, while others are simply not well-suited to the occupation.  The PMT could be improved by allowing the user to enter a probability of Transfer on Fail for each course, rather than only a yes/no option.


4.3
Add Flexibility to Attrition Parameter


The PMT accepts a single annual attrition rate that is applied to all individuals throughout the simulation.  In the context of the PMT, it encompasses both attrition from the CF and voluntary occupation transfers.  In reality, attrition rates vary according to a number of factors, one of them being the individual’s number of Years of Service (YOS).  Therefore, people coming in through the different entry plans would experience different attrition rates (since they have a different number of YOS upon entry into the occupation).  Furthermore, the probability of an individual choosing to leave the CF or the occupation would vary as the simulation progresses.


Modelling attrition accurately within the PMT, taking into account the variations over time and the different YOS (or other characteristics) of the personnel in the scenario, would be difficult.  However, it could perhaps be improved somewhat by allowing the user to apply a different attrition rate to different groups of personnel, the groups being defined according to the various entry plans.


4.4
Improve Handling of Entry Plans


The way in which entry plans are handled in the PMT can be impractical if the user wishes to have a greater degree of control over when new personnel enter the system.  It is suitable in cases where an approximate number of people is required over some approximate time interval (e.g. 50 people arriving over a 12-month period, on average).  However, if an exact number of people is required to come through an entry plan on a particular day (or in specific time intervals), the entry plan is more difficult to implement.  It would be desirable to update the entry plan manager such that the user would have the option of simply identifying how many people are to enter the system on which day.  It is unclear how difficult implementing such a change would be.


4.5
Improve Procedures for Data Cleaning


In the ANAV test case, all of the data cleaning described above was done manually, with each person’s training history validated individually.  In a small or medium-sized occupation that might have approximately 100 individuals on the BTL, the data cleaning could normally be done within a day, provided that the analyst is very familiar with what exactly needs to be done.  For large occupations, however, this manual data cleaning could take an unreasonably long period of time.  Therefore, it would be desirable to improve the procedures to maximize efficiency and reduce the probability of human error, possibly through automation.

4.7
Improve User Interface


Improving the GUI is one of the lower-priority areas for future development, since the PMT functions fairly well with the current GUI.  A desirable additional feature would be to have the system give a warning to the user in cases where the user does not enter certain information required by the PMT.  For example, the program will crash if there is a course that does not contain serials, even if no personnel enter that course.  Or, the scenario will not terminate if the Entry Plan Split is not defined.  In these cases, a warning to the user would be helpful.


5.0
CONCLUSION


The PMT was designed as a tool for viewing and analyzing the current and future state of a training pipeline for a Canadian Forces (CF) occupation.  In this document, its three main components (Arena model, scenario database, and GUI) were described.  


We used a test case for the ANAV occupation as a “proof of concept” of the PMT.  While the tool is not without limitations, it will be useful for helping analysts and managers to identify the possible outcomes of changes to the training system.


Several areas of future work were identified.  These include test case studies that will help to further identify areas in need of improvement, as well as new features on the technical side of the PMT. 


Annex A
List of Abbreviations

		AMT

		Aeromedical Training Initial – Aircrew



		ANAV

		Air Navigator



		BANC

		Basic Air Navigator Course



		BOTP

		Basic Officer Training Period



		BSERE

		Basic Survival Evasion Resistance Escape



		BTL

		Basic Training List



		CC-130 Nav

		CC-130 Hercules Navigator



		CEOTP

		Continuing Education Officer Training Plan



		CF

		Canadian Forces



		CFR

		Commissioning From the Ranks



		CH-124 TCO

		CH-124 Sea King Tactical Coordinating Officer



		Civ Univ

		Civilian University



		COR (pilot)

		Compulsory Occupational Reassignment (from pilot occupation)



		COR (unrelated)

		Compulsory Occupational Reassignment (from unrelated occupation)



		CP-140 ASO

		CP-140 Aurora Acoustic Sensor Officer 



		CP-140 N/C

		CP-140 Aurora Navigator/Communicator



		DEO

		Direct Entry Officer



		GUI

		Graphical User Interface



		HRMS

		Human Resources Managent System



		IAP

		Initial Assessment Period



		MITE

		Military Individual Training and Education 



		MOSID

		Military Occupational Structure Identification



		OFP

		Operationally Functional Point



		OJT

		On the Job Training



		OT

		Occupational Transfer



		OTU

		Operational Training Unit



		PMT

		Production Management Tool



		RMC

		Royal Military College



		ROTP

		Regular Officer Training Plan



		ROTP CIV

		Regular Officer Training Plan – Civilian University



		Sea Surv

		Sea Survival (Air Operations)



		SLT

		Second Language Training



		SME

		Subject Matter Expert



		UTPNCM

		University Training Plan – Non-Commissioned Officer



		VB

		Visual Basic



		VBA

		Visual Basic for Applications



		YOS

		Years of Service













































� Arena is a commercial, off-the-shelf modelling and simulation environment.  It is often used for modelling industrial processes, although it also has applications in other areas, including human resources.



� This step is only required in cases where an existing population is used, i.e. where data are obtained from the MITE extract.  
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What is the Production Management Tool (PMT)?

		simulation tool that can be used for:

		viewing and analyzing the current and future state of a training pipeline

		identifying existing or arising scheduling problems (i.e. bottlenecks, empty seats, etc.)

		conducting “what if?”  testing by changing pipeline parameters (e.g. course capacities, number or timing of serials, streaming, intake, etc.)
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What is the Production Management Tool (PMT)?

		three major components:

		Arena model

		event-driven simulation model

		generic (can be used for any CF occupation)

		database

		contains the information required by the simulation (basic scenario parameters, information on course flow, entry plans and courses, course serials, and personnel)

		after running, contains text file with output results

		includes extensive set of queries for analyzing results

		Graphical User Interface (GUI)

		used for entering data, generating charts and reports 
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Top-Level View of Arena Model
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ANAV Test Case

		Step 1:  Gather Information

		Step 2:  Generate Credit Matrix

		Step 3:  Clean Data

		Step 4:  Set Up Scenario in GUI and Run

		Step 5:  Analyze Data
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Step 1:  Gather Information (with SME support)

		develop training pipeline 

		establish course flow from recruitment to graduation for each possible entry plan

		obtain current pipeline status

		past, current, and planned course schedules

		course history for each student

		most data can be imported from the Military Individual Training & Education (MITE) database extract

		determine whether course failure results in re-course or transfer out of occupation

		determine overall attrition rate
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ANAV Training Pipeline
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Step 2:  Generate Credit Matrix

		completing a course gives a specified number of credits (0 to 1) toward eligibility for other courses

		student is eligible for a course when he/she earns a total of 1.0 credits for that course

		alternatively, students can be streamed into one of a set of courses according to specified proportions
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Step 3:  Clean Data

		MITE Extract contains several data tables

		OP_COURSE_TBL

		general high-level details for each course

		OP_CRSE_SESSN_TBL

		details for every course serial, e.g. start/end dates, min/max capacity

		OP_TRAINING

		course/serial registration and attendance results for each student

		POPULATION

		each student’s Service Number, name, rank, hire date, occupation, entry plan
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Data Cleaning Issues – Examples

		adjust serial capacity (OP_CRSE_SESSN_TBL)

		change min capacity to 1 for courses that are shared with other occupations

		update course codes and serials (OP_TRAINING)

		course will not be recognized if individual took it under earlier code 

		validate/update entry plans (POPULATION)

		often unknown or named differently in MITE Extract; OT/COR is never indicated

		check each individual’s course history to infer entry plan and update if required
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Step 4-1: Enter Scenario Information
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Step 4-2: Enter Course Information
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Step 4-3: Import or Enter Serial Data
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Step 4-4: Import or Enter Population Data
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Step 4-5: Run Scenario
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Step 5:  Analyze Data

		many types of charts and reports can be produced easily by the user at the course, serial, or person level

		time period for analysis can be selected by user so that different time segments of the simulation can be compared

		the charts shown in the following slides represent a five year period beginning on the simulation start date (14 Feb 2008)
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Graduates by Fiscal Year
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Demand and Attendance Ratios Relative to Capacity
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Demand and Attendance for 

the BANC
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Person Gantt Chart
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Future Work

		case study for multiple related occupations

		e.g. ANAV and pilots 

		probability-based recourse/transfer on fail

		add flexibility to attrition parameter 

		improve handling of entry plans













Defence R&D Canada – CORA    •    R & D pour la défense Canada – CARO















DEFENCE




DEFENCE





#4 Production Management Tool . . . .. .. .. test version Apr 4/08

Fie Uew Srenaros Gpeine Detal Charts Reports Advance e

[EmTE M

Noanea® $EY ETE 4 l- |3

Curtent Path: [C\Documerts and Seings\atavermDeskiopProchton Management ToohScaraiost

Sconaro Browser Pipeline Manager Cousa Dat
3 ANAY demo & Ery Flan St Loutse Details:
& g'RME, Name:
« &g O DY
TEan Desciptin:
« &g SEASURY
“ g BSERE MITE Code:[O00008 ¥ Tansteon
« &g BANC
- & oo Piorty: [0 I~ Graduats
« &g CPONT Couse Type: [Schedded Couse )
« &g CP1045D -
5@ o1 DNy Touser Toedis | Stz | Dol =
-1 iy Pl St o o 0|
- @ sote A o0 0
Qo OV IR o0 o
& rote BT 10 o
& RoTP LT SEASURY o0 o
+& oo BSERE o0 o
@ oeosuT BANE o0 0
+@ roTPOv CHAZITED o0 o
5@ ROTP OV SLT PRI o0 o
+@ ceote CPA0ASD o0 o
@ cEotP LT CEA 3 Nay o0 o
1 &g UTPNEM AP ] ] [
- & o BoTF o0 o
% &§ 0T, COR (piot) ST o o 0
% &§ 0T, COR (unvelated] BOTRS 0l 0l 0
+ G ed oansasno e ——
« & DED 10111112 hove  Insotive
& DED 12131314 Seils 10 4 6
& ot Peee 0 s o
Course Comments:





#4 Production Management Tool . . . . . .

.. . test version Apr 4/08

Ele Vew Scenarios Fpeline Detals Charts

e
=

Reports Advance Help

Sumaok @ EYEIBRE IHE

Current Path: [C:\Documerts and Seltings\staverm\Deskiop!Producton Management ToohScenarios'

Scenario Browser:

Pipeline Manager:

YANAV demo

& Ety Pln Spit
= [ RMC
i 2008
i 2009
& 2010
B 2011
& 202
203
i 20oe
2015
& 2016
2017
@i
& ot
& sEAsURY
& estRE
& Banc
& cHazeToo
& cP1aone
& cP1as0
& CC10Nay
&G e
G o
s
& rote
& RoTPSLT
& oeo
& bEosLT
& ROTP OV
& ROTP OV SLT
& ceote
& ceoTPSLT
& UTPNEM
&R
& 07.COR pio)
&g 0. COR funrelated)

2]

Couse: [AMC
Seiat [2008

Fai % [0

Folow or; | Caurse

Serial

cost [0

Start Date: [01/06/2004
End Date: [30/04/2008

(o

miTypical Length]

Lengh Capacity
Min: [1223 i 1
Topicat 1425 Max [100
Max: [1223
- Seiil nfomalion
Peaple: 0 hoive: 0 Inaciive: 0

Seial Commerts:





#% Production Management Tool test version Apr 4/08 M=)

Bl Vew Scenarios Ppeline Detals Charts Reports Advance telp

ll. T ERICL
Neanmam® PN EINEEIERE @ .
Current Path: [C:\Documerts and Seltings\staverm\Deskiop!Producton Management ToohScenarios' (]
Scenatio Browser: Pipeline Manager Person Det:
&) ANAV Demo & Entyy Plan Spit [~ [170342] TSRS
= [RRMc 195057 ee: I
& 2008 r—
[ 209 Servie #[170342 @ Active
[ ano L
i 20
& a2 Seia
213
i 2014 Couses Seids Stas
i 2015 AMC 205 Passed
i 2016 T 7 Passed
i 2017 BANC &2 Passed
& ovuny ROTP Passed

& ot SEA SURY il Passed
& sEAsURY BsERE £l Passed
& estRE

& Banc

& cHazeToo
& cP1aone
& cP1as0
& CC10Nay
&G e

G o
s

& rote

& RoTPSLT
& oeo

& bEosLT

& ROTP OV
& ROTP OV SLT
& ceote Person Commerts:
& ceoTPSLT a

& UTPNEM

&R

& 07.COR pio)

&g 0. COR funrelated)





#4 Production Management Tool . . . .. .. .. test version Apr 4/08

Bl Vew Scenarios Ppeline Detals Charts Reports Advance telp

s -
-l LAE EE E E T EE oL =1 = S )
Curent Pat [* Doty 27 et roraT Do Frodios ot Toe e, &
e i —
@ ANAV Demo; & Entyy Plan Spit T 003074 ol
G e {a e e (I
& vy i os2een
&Gt i oas71s EndDate 5171272075
& Ay 2 e R
& BsERE i e
G oane 2 1e0719 ey At [ 17
& w1 o 157 os T
& cPraon i e
& P s0 i 2ae0s
b Jileto P e e
ggfw g o oot CommomMITE. Entact mdb
&G § oo
Grore i aoomos
&G rotesLt § aomoe
gnm i aooons | R
Senaur e
b } A .
& roTPovsLT i a2
& ceore i e
& corpsLT i a0 e
& UTPNCM i soomis Comses: 30 fotive  Inactive
&Gom i aomre
& 07, COR pioy i sooon7 Serials: 928 2 0
& 07 COR funvelted) § sono1s People: 404 185 23
& DED 08050310 i aomrs
& ven 10114112 i o000 e —
& vED 12139314 i e
& Graduste i a2
i s
i soons
i soos
i soos
i s
i soozs





5


6 6 6 6


4 4 4 4


2


8 8


7


8


4


9 9


8


9


8


0


1


2


3


4


5


6


7


8


9


10


08/09 09/10 10/11 11/12 12/13


Fiscal Year


Number of Individuals


CH-124 TCO CP-140 N/C CP-140 ASO CC-130 Nav


0


0.2


0.4


0.6


0.8


1


1.2


1.4


1.6


IAP BOTP SLT RMC


CIV UNIV


AMT


SEA SURV


BSERE BANC


CH-124 TCO


CP-140 N/C


CP-140 ASO


CC-130 Nav


Ratio w.r.t Capacity


Demand Attendace Capacity


0


5


10


15


20


25


30


18-Feb-2008 07-Apr-2008 


12-May-2008 11-Aug-2008 


27-Oct-2008 23-Feb-2009 06-Apr-2009 


19-May-2009 17-Aug-2009 


26-Oct-2009 22-Feb-2010 09-Apr-2010 


19-May-2010 17-Aug-2010 


26-Oct-2010 22-Feb-2011 09-Apr-2011 


19-May-2011 17-Aug-2011 


26-Oct-2011 22-Feb-2012 09-Apr-2012 


19-May-2012 17-Aug-2012 


26-Oct-2012 


Serial Date


Number of Individuals


Demand Attendance Min Cap Max Cap


£0 Arena - [Production_Pipeline_v12.doe] =J=/es

o E on Dok drange Qect fun Wi Ex
EREEIER a FIE R E I e LS
NZHo020AL-2-A- 8. = ~B-=-A- @~ W o M bE | H S E

= ~

© BasicProess
o ook ¥ Read Files }—1 § Build serial lookup tables p—— ¥ Write File Headings p—
o Advanced Proress

O -

[ —

I |

e

— ¥ Entry and OJT Manage

I | | ; Spawn Course Managers F

Pcup  Readirte Em— { Regular Course Manage

I |

reese Remove

I | —

e Search ¥ PopulateE i; Activities ——

I | " Release

Sanal store — J Produce L 4 ; Attrition pb——

I |

s dst

v [y

) Reports ™
% Nagae @ |< 5
Mo objects selected. [rena - [Production_Pipeline_v12.doe]] (2177, 3539)





1-Jan-07 1-Jan-08 1-Jan-09 1-Jan-10 1-Jan-11


DEO (Entry Plan)


IAP


BOTP


AMT


BSERE


SEA SURV


BANC


CC-130 Nav


Date


Wait Attend Sim. Wait Sim. Attend


#% Production Management Tool test version Apr 4/08 M=)

L] slee] ol el \ D@

N eaEmmt e N nenE 80 | & @

Current Path: [C\Doctments and Selings\shaverm\DeskiopProcton Hanagement TaohScenaros\ &
&) ANAV Demo & Enty Plan Spit —








[image: image3.wmf][image: image4.jpg]}
A NATO
\4% OTAN








The Increase of Performance in World Armed Forces and 
a Model Proposal for the Establishment of Corporate Quality 
Culture: The EFQM Based Transformational Leadership Model







The Increase of Performance in World Armed Forces and 
a Model Proposal for the Establishment of Corporate Quality 
Culture: The EFQM Based Transformational Leadership Model



The Increase of Performance in World Armed Forces and a Model Proposal for the Establishment of Corporate Quality Culture: 
The EFQM Based Transformational Leadership Model

Assis. Prof. Dr. Ramazan ERTURGUT

Dr. Tamer HAVA


Air Technical School, NCO Vocational School

35410 Gaziemir / İzmir

Turkey

erturgut.r@hvkk.tsk.tr / rerturgut@tekok.edu.tr / tamerhava@gmail.com

Abstract

In today's world, which is referred to as a global village, the competition of national and International organizations is increasing and it has become an obligation for organizations of all scales to manufacture quality goods and to give quality service. Organizational culture is a guideline potential of the employees, managers and the behaviours and beliefs of the organization as a whole. It is evaluated that without the active participation and creative power of the employees within strategic public bodies such as the Armed Forces, institutionalization of quality efforts will not be possible. Nonetheless, it is observed that Total Quality Management (TQM), which was expected to result in great success about performance and productivity within public bodies, has not been able to reach a sufficient success. The basic points about the reasons why the quality applications have not given the expected success of those who have carried out the TQM and academics are that the leading managers did not give the support the organization required and that quality culture was not institutionalized.


In this study, the EFQM (European Foundation for Quality Management) Excellence Model and the Transformational Leadership Model, which is a post modern leadership model, is synthesized and presented as the "EFQM Based Transformational Leadership Model" in order to increase employee performance and institutionalize quality culture in the Armed Forces. In this context, a theoretical analysis of TQM, EFQM Excellence Model and Transformational Leadership has been scoped out. In the following section, the EFQM Based Transformational Leadership Model which consists of the sixteen steps of Transformational Leadership and the expected results of the model in the creation of a quality organization for the efficiency and performance in the Armed Forces is proposed.


1.0
INTRODUCTION

In today’s technological environment; the humanity is aware of rapid change that seems to affect every area. These wide ranges of changes in environmental conditions that the organizations take place have increased the importance of relations between managers, employees and organizational structure.


In worldwide, in strategic corporations like armed forces, creation and sharing of information have become faster in an important manner because of communication technologies. This situation perpetually forces every defend organization to change and to get ready of probable crisis and opportunities because of change. The commanders and managers who have the “being ready” responsibility should not only be flexible to change but also should have management culture and executive talent to perform change, and these parameters form distinguishing features. Today, a leading approach that will give the needed acceleration to national and international defend organizations is evaluated as transformational leadership, depends on a leader who transforms followers and transforms itself in this process. [1]

The aim of this study is, in world armed forces, to open a negotiation over human resources performance and to present a model suggestion about both EFQM (European Foundation for Quality Management) Excellence Model which is an important criterion in evaluation of corporate quality, and transformational leadership behaviors which are postmodern leadership approaches.


2.0
TRANSFORMATIONAL LEADERSHIP CONCEPT 


Transformational leadership was brought up to negotiation by Bernard Bass. He introduced transformational leadership as the leadership that has great effects over followers to literature. According to Bass, transformational leaders should induce awareness to the juniors about the importance of performing their mission in high performance, and persuade juniors about covering high level needs.  This is only possible with reaching corporate goals, so they change and motivate followers.  Therefore, the followers of transformational leaders trust them, believe them and respect them.[2]

Gary Yuki defined transformational leadership as “the period in which creation of loyalty to the goals of organization and providing the followers with necessary power in reaching these goals are performed.”[3] While Leitwood states that transformational leadership is “resetting of people’s visions and missions, refreshing responsibilities and reorganizing process in order to reach goals,”[4] İşcan, asserts that transformational leaders are people who are defined by employees as “the leader that have important effect in our business and personal life.”[5] Transformational leadership is defined by Herriegel, J.W. Slocum and Woodman as “the usage of charismatic talent with the power of attention and personality, capturing the attention of followers, and the process of high level motivation.”[6]  The conceptional frame of transformational leadership is as follows:[7]







Figure 1:  Conceptional Frame of Transformational Leadership

Behavioral dimensions of transformational leadership are known as Intellectual stimulation, inspirational motivation, Individualized consideration and idealized effect.[8] Other properties of this type of leadership in literature are creation and sharing of common vision, mental sensation and creativity, charismatic power, ability of high level communication and motivation, leader of transformation, emotional power and bravery and risk based approach, being trustworthy and self-esteem. [9]

3.0. EFQM EXCELLENCE MODEL AND CORPORATE ANALYSIS


Quality prizes organizations symbolize prestige and excellence not only for the private but for the public sector as well due to the fact that it measures the integrated management system in all its facets (not just one), and all its processes, targets and its competitive position in the market. In the accepted sense there are three global quality awards. These are the Malcolm Baldridge quality prize in the USA, The Deming quality prize in Japan the EFQM quality prize given in Europe. Like most of European countries, in Turkey many institutions in the public or the private domain start their TQM applications by taking the “Excellence Model” developed by the European Quality Management Foundation (EFQM) as their basis and start with self evaluation processes and this is continued in line with the plan developed as a result of the self evaluation work to improve the specified corporate areas. Today many corporations/institutions have achieved results that can be considered as exemplary that can be shown as an example to many corporations/institutions. EFQM Excellence Model given in Figure, 2. [10] 
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Figure 2: The EFQM Excellence Model

EFQM Excellence Model is a model based on nine main criteria. Five of these criteria are “inputs” and four represent the result criteria. The input criteria represent the operations of an institution. The result criteria represent what that institution has realized. The results are a consequence of the inputs. The model that has been designed to take into the account that there may be many approaches in order achieve sustainable excellence in all dimensions related to performance can be summarized by the following sentence. The excellence of results that are experienced by the customers, personnel, and the community in terms of performance, can be provided by the management of the policy, and strategy, the personnel, resources, guided by  an appropriate leadership philosophy and understanding . [11]


The nine boxes shown in Figure 2 represent the main criteria that contain the evaluation of the efforts made by the institution in trying to achieve excellence. There are detailed sub descriptions of each criterion that outline it in detail. Each criterion has been supported by numbers of sub criteria in order to make it easier to understand. The sub criteria contain many questions that need to be answered in the process of evaluation. Last of all, in all six criteria, there is a list of related fields. The related field lists are not fixed or compulsory. But they are of assistance in explaining the sub criteria by means of sub articles.

4.0.
EFQM BASED TRANSFORMATIONAL LEADERSHIP MODEL

In world armed forces, the process of adaptation to EFQM model applications and organizational transformation require the high attention from top management. Therefore, quality applications require more transformational leadership features than classical leadership features. In order to apply EFQM Excellence Model continuously and effectively to armed forces organizations, it is needed to apply some steps in a hierarchical manner.[12] In the table below, the process of introduction to EFQM Model is given with transformational leadership steps.
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Figure 3 : EFQM Based Transformational Leadership Model

4.1. Awareness in The Need of Change


The main theme of EFQM Based Transformational Leadership Model is organizational transformation and need of new culture creation. One of other main properties of transformational leadership is that transformational leadership has a structure that can perceive the need of change.[13] According to Drucker, the leader of change is always ready for action.[14] When evaluating the defense concept as a function of change, it will be understood that the leader’s perception and management of change ability is of great importance. Armed forces, due to the attributed mission quality, take the responsibility of immediate action taking and respond to crisis.

4.2. Adaption of  Philosopy by the Leader

The main difference of armed forces with a factory organization is that the employees of armed forces have emotional integrity. Thus, the properties of work done increase the expected sacrifice level. Therefore, one cannot oversee the motivational factors in human resources which have important effects for managing the military operations. According to some specialists, EFQM Model is the approach of “taking the employees seriously.” The importance of EFQM applications role in the process of change will be understood by the manager/commander.

4.3. Decision of Applying EFQM Model


It starts with a strategical decision that is taken and supported by top management. The member of top management who wants to apply EFQM philosophy in a military organization, should prioritize the determination of the resource and its reason. He has to make a decision in accordance with the processes of co-departments and organizational environment in armed forces, along with the fact that EFQM is a new trend philosophy that has been applied to public sector for 20 years.[15]

The kick-off meetings in which the decision of adaptation to EFQM model is declared to junior levels are very important.[16]  The leader should care about the start-up speech as much as the expected resistances from other sides.[17] Therefore, the member of the top management should attend the kick-off meeting in person in which the introduction to EFQM applications will be declared and should make a speech.[18] In transformational leadership, effective behaviors of the leader are explained through “idealized effect” behaviors and it is known that transformational leaders are successful speakers. The speech of transformational leaders effects vast groups.  In this level, the style and the level of persuasion of the member of top management who embodies the qualities of transformational leadership are of major importance.


4.4. Motivate and Belive Followers for Change


According to EFQM Model, intelligence and leadership talent of a person who is the head of organization is not enough. In military organizations, the experience and talent of all staff from core military unit to complete army are very important.[19] The attention of staff is relative to communication channels between staff and departments in the organization. Moreover, motivating staff to teamwork and helping each other is of utmost importance. In organizations that EFQM applications exist non-hierarchical and trustable behaviors of transformational leaders increase the loyalty of junior staff because of emotional effect.[20] In this step, coordinating individuals with group and motivating them to teamwork is the agenda of the transformational leader.[21]

4.5. Establishing Transformation Consciousness and Belief in Followers


In introduction to EFQM application process, employees should understand the change, be convinced about the requirements of quality applications and be attentive to change process. In this process of change, firstly, manager/commander should convince the junior staff about the necessity of change, then use the motivation power over followers in order to convince them about the benefits of change. In transformational leadership, leadership behaviors that cause motivation cover “inspirational motivation” dimension. In hierarchical organizations, it is concrete that convincing employees for marginal changes cannot be performed with traditional behaviors. In this step, in order to convince and motivate followers, transformational leaders should get individual risk and behave in an untraditional way in order to get trust.

4.6. Analysis of Organizational Culture

This step contains collecting information about organizational culture and investigating the current status in armed forces. Motives (such as routines, traditions, beliefs, behaviors, morals and ethics) that are authorized to organizations should be analyzed by the leader. As a result of a research about the role of organizational culture in TQM applications (USA, 1994), the establishment and development of TQM needs culture that contains at about seven years. According to research, the most important role in accomplishment of transformation process is the support of the human resources that bases, applies and projects the results of human and human oriented applications.[22] Investigation of organizational culture requires that transformational leader should know gathering information behaviors of followers, formal and informal relationships that effect the processes of organization. Moreover, transformational leader has to know the level of open-mindedness organization in order to warn the followers intellectually.


4.7. Creating Vision, Determining Mission and Developing Strategy


Drawing an exciting vision picture to employees will be enforcing power in EFQM applications. Such as being the fastest mission power in the world, being the most powerful air force in own geo-strategical area, and etc.


The mission is a list of job description, service area, production gap of the product and the services, and the description of how to get them ready. According to EFQM philosophy, mission of an organization focuses on customer satisfaction, so customer satisfaction will enable the continuity of the organization.[23] In armed forces, internal customer is personnel, external customer is a citizen who demands a defensive service. The leader/commander who has transformational ability, will reconsider the problems and the causes of the problems that are relevant to the mission of the organization. Hence, the squat that will take part in the operations will affect the overall success of the group, if the problems are not solved during a peaceful period.


When creating the right strategy to EFQM Model, it is aimed to transform organizational structure from hierarchical relations to horizontal organizational structure. In general military conjuctor, changes in competitors and technology and employees’ behaviors to these changes are very important parameters over accomplishment and failure of organizations that supply defensive service. Therefore, this can only be done with strategical planning.


Leader should link vision, mission and strategy to each other in his speech. Goldberg asserts the importance of linking every message that are relevant with strategies and tactics to vision and mission sentences for the leader.[24] Moreover, understanding the mission sentences of the organization clearly will enable the leader to select appropriate strategy for the purpose of the organization and to apply them.[25]

In an organization that is prepared to EFQM applications, “idealized effect” behaviors, based on charisma such as “taking pride, trusting and gaining respect” that are assigned to transformational leader, and leader’s “creating vision and determining mission” “idealizing effects behaviors will be effective. Helping employees for development of dreams and talents and creating vision for organization are fundamental factors of transformational leadership.[26]

4.8. Determining EFQM Policy


Quality policy at organizations has been declared since 1980’s.[27] Drucker points that an entrepreneur that wants to be successful change leader, must have a policy about systematic innovations.[28] According to the result of the research that was performed by ASQC/Gallup, the responsibility of determining quality policy does not belong to a board of directors, but it belongs to top management.[29] Members of the top management and other managers have to evaluate the importance of subjects about applications in order to create the structure of the policy. In addition, top management should pay attention covering EFQM policy from managers to security personnel. In world armed forces, the existence of clearly defined quality policies is important over career planning of human resources.


4.9. Introduction to EFQM Model and Management of Introduction


Helriegel and Slocum stressed that, one of transformational leadership base is “management of effects”.[30] Without a doubt; an introduction to EFQM model will affect the structure of armed forces, processes and individuals. At that point, transformational leader/commander should support the staff and pay more attention to individuals and departments that are affected by introduction process. The leader’s behaviors which will cause psychological relief will refresh the employee’s self-esteem. Applications which require new and rapid change cause a resist in every organization. In the organization of the armed forces, vertical and horizontal relations are clearly set, moreover, authorizations and responsibilities are clearly defined. Because of set working conditions and authority in armed forces, the introduction process will be faster and easy compared to other organizations.


4.10.
Management of Resist to Change


Generally, people resist changing. Drucker asserts “Innovation set aside, doing something different also causes unexpected hills. Therefore, in order to change something, a leader who has proven his talents is needed”.[31] One of the most important aspects of the transformational leaders is that they should successfully manage the resistance against change. Buhler states that transformational leaders are patient, hardworking and persistent.  Therefore, when they face resistance, they make a long term decision that will supply benefit to organization instead of short term decisions.[32] In armed forces, in order to break resistance to change, it will be beneficial for the leader to persuade the juniors about the necessity of new ideas and applications both for top management and themselves.[33] These behaviors cover the “inspirational motivation” behavioral aspect of the commander.


4.11.
Using Quality Application Techniques


Top management should supply financial fund for employees in order to learn quality application techniques.[34] In this step, it is expected from the leaders to use TQM techniques and suggestions which are produced after group works to analyze the data obtained from table, histogram and pareto analysis immediately, and use in processes that are relevant to product and service production. In TQM techniques application process, the commander who has transformational behaviors can provide personal and intellectual support. In armed forces, personnel turnover rate is high and human resources are geographically replaced in a perpetual manner. Therefore, using and saving numeral techniques in work processes is important in the continuity of corporate benefits.

4.12.
Development of Personnel and Citizen Satisfaction


It could be observed that throughout history, dramatic military success stories embody motivational leadership talents. Therefore, it could be stated that the leadership qualities which are required by the armed forces are the qualities of transformational leadership. Considering the fact that in strategical public organizations, the main aim of the quality management is to reduce the cost and increase quality of the service and production, it is quite obvious that this aim requires workers with high maintenance. The type of leadership which transforms its audience into individuals of high maintenance is transformational leadership. In armed forces which provide the country with national guarding service, providing satisfaction of the citizens and human resources, and efficiency could be the leading path to national peace and its maintenance.


4.13.
 Developing Peace in Publicty


One of the expected results of the EFQM Model is providing and maintaining public peace. The armed forces of the countries provide the countries with a national guarding service and this service is considered to be of public service. The high level of satisfaction of society who receive this service could be the key to a peaceful state between the state and its citizens and national peace.


4.14. Empowering the Employees through Education and Authorization


In armed forces, the leaders should consider the individual as the most important gain, and with this thought in mind, they should not avoid investment to this means.[35] The tagline of the EFQM model is “renewed education, improved education.” This education is given to all staff, for each personnel, on every needed subject, and throughout the application. Education is also needed to change the routine of non-productive work processes and the culture of the past. Schermerhorn has stated that one of the aspects of transformational leadership is authorization and strengthening.[36] In addition, transformational leadership should also include “individual support” so that the staff works efficiently and receives sufficient education for personal development. In military structures, transformational leaders may use management information systems as a means of avoiding confusion in authorization turnover.[37]

4.15. Creating New Organizational Culture


In organizations where EFQM applications are executed, all these steps in transformational leadership will lead to a new social structure. At this level, transformational leadership should keep the facts within the organization in mind, and reform a new social structure through the renewal in the organization.[38] According to Yukl, when transformational leaders are reforming a new social structure through the renewal in the organization, they get rid of running over authorization, unnecessary bureaucratical arrangements and help the staff increase their training and talents.[39]

The most suitable organizational structure for both organizational structures required by TQM applications and transformational leadership qualities leads to a horizontal and a flexible one. A horizontal structure raises the quality applications and makes the communication easier by decreasing the hierarchical structure, and thus increases the tendency towards a participatory and a collaborative structure avoiding the harsh quality of hierarchy.[40] Armed forces, this quality outshines the “full authority” structure and this model supports a participatory frame and forms an organizational unity.


4.16.
Institutionalizing the Organizational Culture and Forming an Organizational Unity


According to Tichy and Sherman, as the last step of transformational leadership, the changes in the organization, renewed behavioral, productive and management changes should be institutionalized.[41] However, a dynamic change should be reinforced instead of a static one. In order to institutionalize the organizational structure formed by TQM, the vision and the commitment of the top management should be continuously given to all staff. The assets and beliefs of the leaders help the institutionalizing the organizational vision and fulfilling organizational aims.[42] The leader who embodies the transformational qualities should put forward the assets which could be adopted by all staff. The new qualities, facilities and applications should be shared by every individual in the organization. The changes in communication, decision making and problem solving systems will be the means in the sharing of the change and thus reaching the organizational vision will be easier.[43] The institutionalizing of the change in the organizations which benefit from TQM applications requires refreshment and reshaping the newly gained cultural reformations.


5.0. CONCLUSION


Applications of EFQM Excellence Model are evaluated as important value conversions and leading transformational values in world armed forces. Some of the citizens think that national and international security service concepts are important in the government sector, because in world armed forces, quality means not only having aversive gun systems or not to head of army in owned geostrategic territory, in addition, it contains social peace and missed global peace concepts.


In some countries, EFQM applications from army to schools are used like government reform by success oriented government organizations. In army forces, EFQM Model and managerial applications are considered as the base of change in a positive way. When leadership capability is considered as a very important concept in army forces, EFQM based transformational leadership approximation can be the development and the changing tool for world army forces evaluation. In total, EFQM based converter leadership applications is considered to be the key of increasing human resources performance and results of achieving citizen satisfaction and also social peace. It is necessary accommodating critical factors of army organizations and fundamentals of EFQM Models and characteristics of transformational leadership. In addition to this, it was proved that leadership is developed by learnable behaviors more than by birth abilities. According to Hase, transformational leadership capability can be taught and developed first in military schools and then barracks. It is regarded that the internal training is the core and the means which serve for the benefit of achieving this goal.
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INTRODUCTION

		In worldwide, in strategic corporations like armed forces, creation and sharing of information have become faster in an important manner because of communication technologies. This situation perpetually forces every defend organization to change and to get ready of probable crisis and opportunities because of change. The commanders and managers who have the “being ready” responsibility should not only be flexible to change but also should have management culture and executive talent to perform change, and these parameters form distinguishing features. 





(Gotsi and Wilson, 2001;99).

(Carmeli and Tishler, 2005;15).









INTRODUCTION

		The aim of this study is, in world armed forces, to open a negotiation over human resources performance and to present a model suggestion about both EFQM (European Foundation for Quality Management) Excellence Model which is an important criterion in evaluation of corporate quality, and transformational leadership behaviors which are postmodern leadership approaches.





(Gotsi and Wilson, 2001;99).

(Carmeli and Tishler, 2005;15).









TRANSFORMATIONAL LEADERSHIP CONCEPT 



		Transformational leadership was brought up to negotiation by Bernard Bass. He introduced transformational leadership as the leadership that has great effects over followers to literature. According to Bass, transformational leaders should induce awareness to the juniors about the importance of performing their mission in high performance, and persuade juniors about covering high level needs.  This is only possible with reaching corporate goals, so they change and motivate followers.  Therefore, the followers of transformational leaders trust them, believe them and respect them. 





(Gotsi and Wilson, 2001;99).

(Carmeli and Tishler, 2005;15).









TRANSFORMATIONAL LEADERSHIP CONCEPT 



		Behavioral dimensions of transformational leadership are known as Intellectual stimulation, inspirational motivation, Individualized consideration and idealized effect.[8] Other properties of this type of leadership in literature are creation and sharing of common vision, mental sensation and creativity, charismatic power, ability of high level communication and motivation, leader of transformation, emotional power and bravery and risk based approach, being trustworthy and self-esteem. 





(Gotsi and Wilson, 2001;99).

(Carmeli and Tishler, 2005;15).









EFQM EXCELLENCE MODEL AND CORPORATE ANALYSIS





		Like most of European countries, in Turkey many institutions in the public or the private domain start their TQM applications by taking the “Excellence Model” developed by the European Quality Management Foundation (EFQM) as their basis and start with self evaluation processes and this is continued in line with the plan developed as a result of the self evaluation work to improve the specified corporate areas. Today many corporations/institutions have achieved results that can be considered as exemplary that can be shown as an example to many corporations/institutions. 





(Gotsi and Wilson, 2001;99).

(Carmeli and Tishler, 2005;15).









EFQM EXCELLENCE MODEL AND CORPORATE ANALYSIS







(Gotsi and Wilson, 2001;99).

(Carmeli and Tishler, 2005;15).









EFQM EXCELLENCE MODEL AND CORPORATE ANALYSIS

		EFQM Excellence Model is a model based on nine main criteria. Five of these criteria are “inputs” and four represent the result criteria. The input criteria represent the operations of an institution. The result criteria represent what that institution has realized. The results are a consequence of the inputs. The model that has been designed to take into the account that there may be many approaches in order achieve sustainable excellence in all dimensions related to performance can be summarized by the following sentence. The excellence of results that are experienced by the customers, personnel, and the community in terms of performance, can be provided by the management of the policy, and strategy, the personnel, resources, guided by  an appropriate leadership philosophy and understanding . 





(Gotsi and Wilson, 2001;99).

(Carmeli and Tishler, 2005;15).









EFQM BASED TRANSFORMATIONAL LEADERSHIP MODEL 



		In world armed forces, the process of adaptation to EFQM model applications and organizational transformation require the high attention from top management. Therefore, quality applications require more transformational leadership features than classical leadership features. In order to apply EFQM Excellence Model continuously and effectively to armed forces organizations, it is needed to apply some steps in a hierarchical manner 





(Gotsi and Wilson, 2001;99).

(Carmeli and Tishler, 2005;15).









EFQM BASED TRANSFORMATIONAL LEADERSHIP MODEL 
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CONCLUSION AND RECOMMENDATIONS





		Applications of EFQM Excellence Model are evaluated as important value conversions and leading transformational values in world armed forces. Some of the citizens think that national and international security service concepts are important in the government sector, because in world armed forces, quality means not only having aversive gun systems or not to head of army in owned geostrategic territory, in addition, it contains social peace and missed global peace concepts.
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CONCLUSION AND RECOMMENDATIONS





		In some countries, EFQM applications from army to schools are used like government reform by success oriented government organizations. In army forces, EFQM Model and managerial applications are considered as the base of change in a positive way. When leadership capability is considered as a very important concept in army forces, EFQM based transformational leadership approximation can be the development and the changing tool for world army forces evaluation. In total, EFQM based converter leadership applications is considered to be the key of increasing human resources performance and results of achieving citizen satisfaction and also social peace. It is necessary accommodating critical factors of army organizations and fundamentals of EFQM Models and characteristics of transformational leadership. 
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CONCLUSION AND RECOMMENDATIONS





		it was proved that leadership is developed by learnable behaviors more than by birth abilities. According to Hase, transformational leadership capability can be taught and developed first in military schools and then barracks. It is regarded that the internal training is the core and the means which serve for the benefit of achieving this goal.
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		Stock & Flow models
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Translating Pillars into Effect



Strategic Planning & Management

Integrated management system that is operationally focused, responsive and reflects Canadian Forces priorities 
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		Pillars		Lines of Operation		Effects to be Achieved

		Recruit 		 Attract & Recruit		- Timely recruitment of the right number of motivated personnel with the right aptitudes, representing the best of Canadian society.

		 Train & Educate		 IT&E		-Timely delivery of the right number of trained and educated personnel through a delivery system based upon the Military Employment Structure (MES) specifications, as informed by capability planning and lessons learned

		Prepare		 Health Services
 Chaplaincy		- A medically ready and spiritually healthy Force 

		Support		  Morale & Welfare

  Compensation

  Alternate Dispute 
    Resolution		-Timely and effective morale, welfare and casualty support to personnel and to their families
- A culture of fitness and well-being
 Fair remuneration, equitable benefits & integrated relocation services
 Work environments which promote and model effective conflict management

		Honour & 
Recognize		 Recognition
 History & Heritage		Timely and appropriate recognition of serving, retired and deceased                                                                                     personnel and their families for their service and sacrifice
- Preservation of Canadian military history and the fostering of pride in Canadian military heritage
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HR Historical Data

		Need

		to provide data inputs for models

		to support analysis 

		Why?

		Access & efficiency

		What?

		Demographic and  Employment Data

		Personnel records (Active and Release)

		HR Planning Data (Recruiting, Terms of service)
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HR Analysis

		Using Models & Simulation

		projections to identify problems

		testing and evaluation of proposed policies

		Using Historical data

		trend analysis

		monitoring/reporting

		Supports

		HR Planning, Policy Development
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Methodologies

		Stock & Flow

		Usually for strategic issues

		Usually forces wide

		Entity-based 

		Usually at a lower level 

		Usually occupation specific
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HR Modelling

		High Level – Forces

		Force Employment Model

		Strength Category Model

		Lower Level - Occupation

		Career Progression

		Attrition forecasts

		IT&E  Forecasts

		Production throughput 





-#-



Defence R&D Canada – CORA    •    R & D pour la défense Canada – CARO

*



Force Employment Model
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Breakdown of Canadian Forces’ 

Operationally Deployable Personnel



CF Regular Force 

Paid Strength



~ 62 K

Untrained, Unfit or

 On Release

~ 9 K

CF Regular Force Trained

Effective Strength



~ 53 K

Infrastructure, 

Training and HQ



~ 27 K

Staffs

CF Regular Force Operationally

Deployable

~ 26 K

Baseline

~ 6 K

Sustain &

Surge

~ 20 K

CF Reserve Force Established Strength

~ 23,000

Operationally Deployable CF Reserve Force

~ 4600

*Operationally Deployable CF Reserve Forces are available on a volunteer, as-required basis to augment the CF Regular Force “pool” of Operationally Deployable personnel
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Force Employment Model

		Steady-state model 

		Build CF Reg Force personnel structure

		Provide structure details by MOC groups

		Sustain component variable

		To include 3 concurrent deployable ops

		Use @Risk for simulation

		Identify risk & gaps with current MOC structure
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Results – Risk Analysis (1)

(TEE Results)

		0%
(Max)		5%
		25%
		50%
		75%
		95%
		100%
(Min)

		OPS		20,056		18,005		16,935		16,202		15,491		14,554		12,476

		OT		15,973		13,416		12,322		11,670		11,144		10,599		9,871

		FS		1,803		1,598		1,514		1,459		1,409		1,344		1,202

		HS		3,111		2,708		2,535		2,416		2,295		2,144		1,802

		IM		6,173		5,083		4,617		4,315		4,028		3,664		3,055

		ISR		2,749		2,441		2,320		2,240		2,163		2,057		1,833

		OS		13,465		12,388		11,857		11,511		11,182		10,753		9,906

		SP		3,329		2,703		2,565		2,480		2,397		2,286		1,926

		Sum		66,660		58,342		54,665		52,292		50,110		47,401		42,071
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Results – Risk Analysis(2)

		Establishment
FY 04/05		Risk		Change in personnel for Risk

		22.2%		10%		5%

		OPS		18,140		< 5%		 (1,100)		 (511)		(135)

		OT		13,805		<5%		(1,386)		(800)		(389)

		FS		1,379		86.6%		143		186		219

		HS		2,686		<10%		(135)		(46)		22

		IM		4,651		22.7%		6		258		432 

		ISR		1,826		100%		505 		570		615 

		OS		10,377		99.4%		1,528 		1,799 		2,011 

		SP		2,139		99.7%		439 		510		564 

		Sum		55,003		22.2%		0		1,967 		3,339 
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Force Strength Model
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Model Scope

		Excel based 

		CF level

		Inputs:

		Attrition (from Trained Effective Strength and Basic Training)

		Off/NCM split

		Distribution of intake by entry plan

		Distribution of grads by entry plan

		Outputs:

		Projection of strength categories
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75K Total Strength in 5 Years 

6% Attrition



MilCol Enrollment fm 50% to 40%

NCM Production

45% - 1 Yr  (vs 20%)

45% - 2Yrs  (vs 70%)

10% - 3Yrs  (vs 10%)

Example Scenario to Generate 8K BTL
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Expansion Scenarios

Intake  End State: 5,575
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Expansion Scenarios

Basic Training Size End State: 8,000
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Sensitivity Analysis
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Complexity of HR System
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Career Progression Modelling

Entity-Based versus Stock-and-Flow

		Dynamic Nature of System. A variety of policies (past and present) are reflected in the current population.  

		State Space Explosion.  Stock-and-flow requires a very large number of distinct states to accommodate the required number of attributes.

		Fractional People.  When you model stock-and-flow with a large number of states, you may end up with the model generating states with less than one person.

		Confidence Intervals.  Stock-and-flow typically concentrates on steady-state solutions.  A number of monte-carlo simulation iterations can provide an idea of the likely spread of results.

		Complexity of Maintenance.  Once a model is fairly complex in terms of number of attributes tracked, it is easier to extend a monte-carlo style model with new attributes, compared to a stock-and-flow model.
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HR is Complex

		Tactical decisions have strategic consequences

		Force reduction of 1990’s

		Recruiting (delay fitness); defer Second Language Training; Increasing Military College enrollments

		Demographics  largely driven by policies

		Desired demographics to shape policies

		Much knowledge gained in building a model

		Trade Advancement through Skill and Knowledge 

		Data quality

		Fields with impact on pay more accurate/current
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EFFECTS OF CHANGE ATTRITION ON END-STATE SUSTAINABLE TRAINED STRENGTH


Scenario Summary: ATTRITION RATE


Baseline 6.0%


6.5%


7.0%


7.5%


8.0%


Changing Cells:


Attrition Rate


6.0%


6.5%


7.0%


7.5%


8.0%


Result Cells:


Trained Strength


59257


58823


58289


57765


57252


Basic Training


6938


7406


7981


8544


9097


Non Effective


825


825


825


825


825


Total Strength


67020


67054


67095


67134


67174


Intake


4089


4325


4616


4901


5181


Production


3615


3823


4080


4662


4580


Notes:  Current Values Column represents values of changing cells at


time Scenario Summary Report was created.  Changing cells for each


scenario are highlighted in gray.
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NATO Manpower Management - 1

			To meet the military imperative within the constraint of the manpower made available by nations.

			The military imperative is that any military organization be effective and cost-efficient in peacetime but be able to transform to an agreed establishment to meet a crisis in a specified timescale and with minimum re-organization, as required. 
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NATO Manpower Management - 2

			Military organizations must be capable of operating in Article V and other operations in accordance with their agreed roles and responsibilities, within given time-frames. 
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			Personnel support is a national responsibility

			Personnel

			Different ranks

			Different experience levels

			Different skills and competencies

			No standart approaches for HRM systems



Justification – 1   
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			Very broad and complex area

			From the development of manpower required (skills, numbers and organizational models)

			To the distribution of the personal authorized against the requirements

			Getting more complex by the extensive and different parameters needed at the strategic operational and tactical levels



Justification - 2
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			Three factors that significantly hampers these efforts

			The lack of data

			Non-harmonized processes

			Insufficient synchronization 



     between the various and systems

Justification - 3
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			Identify best practice in HRM 

			Identify the data requirements needed to successfully implement strategic and operational HRM.

			Identify the data issues and considerations regarding the successful implementation of strategic and operational HRM. 



Objectives - 1
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			Develop a common language based on occupational areas to categorise the skills and competencies required.

			Examine the feasibility of developing a common language based on occupational areas to categorise the skills and competencies required.

			Catalogue the current HRM models, methods, and methodologies across NATO bodies, NATO and PfP Nations. 



Objectives - 2
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			Technical Report 

		 The best practice in HRM.

		 HRM data issues and considerations. 

		 A catalogue that categorizes the current



    HRM models, methods, and methodologies.

		 Occupational Classification Systems.

		 Symposium (SAS-073)



Deliverables
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			1 st Meeting Istanbul (TUR)

			2 st Meeting



	1 st Workshop

			3 st Meeting Bonn (GER)

			4 st Meeting Stockholm (SWE)

			5 st Meeting Oslo (NOR)

			6 st Meeting



	2 nd Workshop

			Editorial Meeting Fornborough (GBR)



Meetings & Workshops 



The Hague (NLD)

Ottawa (CAN)
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			Includes all processes that enable, guide, execute and control the matching of personnel supply to the jobs required i.e. “spaces vs. faces”. 

			Operational and Strategic HRM 

			Operational deals with individuals, such as career planning, whilst strategic focuses on the system as a whole, i.e. “having the right numbers in the right places at the right time”. 



Human Resources Management - 1
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			Strategic HRM is a general approach to the management of human resources in accordance with the intentions of the organisation on the future direction it wants to take. 

			Strategic HRM is the overall framework which determines the shape and delivery of the individual strategies.



Human Resources Management - 2
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			Operational HRM are tactical in nature.

		 Employment applications are processed,

		 Current openings are filled, 

		 Supervisors are trained, 

		 Safety problems are resolved 

		 Wages and salaries are administered. 



Human Resources Management - 3
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			HR Groups in NATO, NATO and PfP nations.

			Individuals seeking an understanding and appreciation of the main components of Defence HRM and the relationships between those components.

			NATO and PfP nations who have yet to build robust and effective HRM systems 



Intended Audience 
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			Shift from a fully controllable resource to a new dimension that treats personnel issues such as working environment, warfare of personnel their feelings, creative personnel as high priority

		 Consideration of human to maintain position within market.

			Less hiearchical, more flexible and decentralizied organizations.

			HRM polices started to be integreted with business strategies.



HRM in Non Military Organizations - 1
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			Job Definitions (more stable in military, more flexible in non-military) 

			Recruitment (only recruit at the entry levels in military, at any level in non-military) 

			The decisions taken in HR planning in military organizations in the short term may have long term implications.



HRM in Non Military Organizations - 2
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			The personnel pool from which you recruit, select and promote is different for military and non military.

			In entry levels, military organizations rely on mainly external resources. For upper levels, military organizations must select or promote personnel from within the organization. 

			However non military organizations can use both internal and external resources for any level.



HRM in Non Military Organizations - 3
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			In military organizations there is a requirement for some level of training before being able to carry out a job. This is not always the case in non military organizations. 

			Military organizations will have in house training while non military organizations may not have this requirement.    

			The results from performance appraisal systems have different effects.



HRM in Non Military Organizations - 4
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			While in military organizations one has to promote rank by rank and salary is linked directly to rank and years of service, promotion can include more than one level at one time and salary can be directly linked to performance in non-military organizations.  

			Military personnel particularly officers are required to undertake a series of different roles before they can be assigned to specific post. This may not be case for non-military.



HRM in Non Military Organizations - 5
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			Career planning should be carefully designed to ensure officers have the opportunities to gain the experience required in order to be assigned to a specific job or be promoted. 

			This is not always the case in non military organizations where you have the opportunity to recruit from external sources.



HRM in Non Military Organizations - 6
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			HRM processes throughout organization

			HRM roles, systems and resources

			Not a specific model currently in use



HRM FRAmework Model

(HR FRAM)

























HRFRAM



Right person in 

the right place 

at the right time





Develop and Maintain HR

Strategies

Review and Plan HR

Requirements

Develop and Maintain HR

Policies

Manage Personnel Life

Cycle

Administer Personnel

Manage HRM

Processes
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HRFRAM Generic Inputs and Outputs

Develop 

and 

Maintain 

HR 

Strategies

		 Laws / 	Regulations / 	Directives



		 Strategic 	Guidelines



		 External/internal 	HRM Research



		 Force structures 	plan  



		 HR strategy 	document



		 Proposals for 	changes in Laws / 	Regulations / 	Directives



		 New Laws 



		 Changed overall objectives and strategic guidelines



		 New force structures



		 Internal or external HRM research



INPUT

OUTPUT
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The Questionnaire Models and Methods That Support HRFAM -1

Q-1. Identification.

	State the name of the nation and the affiliation of the respondent(s). 

Q-2. NAME. 

	What is the name of the model (expand acronyms in full) 

Q-3. BRIEF DESCRIPTION OF THE MODEL/METHOD.

Q-4. DOMAIN OF THE MODEL/METHOD.

On what areas/types of problems is this model applicable? (indicate all that apply)

			Developing HRM Strategy and Processes.

			Managing HRM Processes.

			Maintaining HR Policies.

			Reviewing and Planning HR Requirements.

			Administering Personnel.

			Managing Personnel Life-Cycle.

			Other (specify). 



Q-5. MODEL/METHOD CLASS.

What is the type of the model/method? (indicate if more than one applies):

			Mathematical model. 

			Simulation.

			Optimisation model.

			Statistical models.

			other (specify). 



Q-6. DATABASE(S).

Are there any database(s) associated with this model/method? (Please write a brief description of the database(s)) 

Q-7. MODEL/METHOD STATUS.

	What is the status of the model/method? Select from “in operation”, “under development” or “conceptual”. 

Q-8. QUANTITATIVE METHODS USED.

	What are the main quantitative methods used (e.g. simulation, linear programming, etc)
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The Questionnaire Models and Methods That Support HRFAM -2

Q-9. QUALITATIVE METHODS USED.

What are the main qualitative methods used (e.g. military judgement, Delphi, multi criteria decision analysis, etc.)? 

Q-10. BASIC INPUTS TO THE MODEL/METHOD. 

Q-11. BASIC OUTPUTS OF THE MODEL/METHOD 

Q-12. SOFTWARE IMPLEMENTATION.

			In what programming language is the model implemented?

			On which hardware platform is the model implemented? 

			What are the special hardware requirements? 



Q-13. MODEL/METHOD USE.  

			How often has the model been used?

			Is the model/method releasable to nations and PfP?

			List model/method documentation (e.g. user guide, logbook) that are releasable to nations and PfP.

			List model/method documentation  that shows applications of this model over the past 5 years that may be nations and PfP releasable. 



Q-14. STRENGTHS AND WEAKNESSES.

			What are the strengths of this model?

			What are the weaknesses of this model? 



Q-15. SUMMARY ASSESSMENT.

	Provide summary description of the value of this model in HRM. 

Q-16. ADDITIONAL INFORMATION.

	Please provide any additional information that is relevant to the model that has not been covered under previous questions. 

Q-17. POINT OF CONTACT.

	Please list the name, position, and contact details of the point of contact for this model.
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Models and Methods for “Managing HRM Processes”

		MODELS		NATION

		PROSAM (Promotion System Analysis Model)		TUR

		Planning Personnel Provision and Training Model		TUR

		Armed Forces Compensation Scheme		GBR

		VA Financial Forecast Model.  DASA P&P		GBR

		VA Workload Forecast 		GBR
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			Non-availability of data 

			Non-standardized data across Nations

			Poor data quality

			Difficulty in obtaining data

			Lack of interoperability of data systems within 	and across NATO and Peace for Partnership 	Nations

			Duplication of data

			Lack of normalization in data 



Data Related HRM Problems
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			HRM Analysis require maintaining a huge personnel data base and management of these data sets

			The types and quantities of data in these data sets one increasing continually

			The change and progress in the types of the data limit the possibilities of using a whole data base which is unique to HRM



HRM Data Issues -1
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			Simple statistical calculations were replace by complex models in which varies data sets one needed to make predictions and inferences

			Not only collect but also update the datasets are needed

			Data sets from different ordeals are needed to be standardized



HRM Data Issues -2
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			Classification of HRM datasets

			Managerial and related with personnel affairs

			Analytic HR data sets for controlling HR system

			The systems are becoming more and more dependent on historical data sets

			Some of the data needed by HRM meant be compatible away NATO and NATO nations.



HRM Data Issues -3
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			Identifies the nature of work required

			Advises on the knowledge and skills



    necessary to perform that work

			Can be used to perform a multitude of task 



Occupational Classification Systems
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			To allow workers to work more efficiently 

			To work to be manageably more efficiently

			Enables us to identification the simulates and differences between work fruitions



Reasons for 

Developing of OCS
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			The standard occupational classification (Soc) 

			Holland, Hexegow

			The world of work map (MM)

			The North American Industry Classifications 	Systems (NAICS)



Different Occupational Classification Systems -1
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			The Minnesota Occipital Classifications 	Systems (MOC III)

			Occupational Information Network (O*Net)

			Skills and framework for the Information age



  	(SFIA)

			NATO Occupational Code (NC)



Different Occupational Classification Systems - 2
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			Common language for defining and describing occupations,

			Database contains information about knowledge, skills and abilities (KSAs), interests general work activities, (GWAs) and work context



O*NET Occupational Information Network
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			Give employers a framework which they can use to measure the skills they have against the skills they need and identify skill gaps 

			Allows ICT practitioners and users to benchmark which skills they need for particular jobs or career paths 

			Gather labour market intelligence coherently and consistently quantify the skill requirements of the ICT market



The Skills Framework for the Information Age (SFIA)-1
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		 Identify skills which are in short supply, or report on how short the supply is 

			Set national education and training targets for the IT community 

			Tell education and training providers what the job market wants 



The Skills Framework for the Information Age (SFIA)-2
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			Two dimensional framework

			Areas of work

			Levels of responsibility

			Each level;

			Follow 

			Assist 

			Apply 

			Enable 

			Ensure, advise 

			Initiate, influence 

			Set strategy, envision 



The Skills Framework for the Information Age (SFIA)-3
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			No consistent skill categorization system across the nations.

			 NATO Consultation Command and Control Agency (NC3A) began to develop NATO Occupational Area Codes (NOC) to enable member Nations to assess the qualifications and background of their prospective fill against NATO post requirements. 

			The NOC will help with the assignment of a fully qualified and trained body of personnel to NATO billets. 



NATO Occupational Code -1
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			The NOC has been developed through combining commercial and military standards for skill categorization using,

			UNESCO International Standard Classification of Education (ISCED) 1997,

			Fields of Education and Training Supplementary Manual 1999 (Statistical office of the European Communities-EUROSTAT) and Skills for the Information Age (SFIA) v3 2005. 



NATO Occupational Code -2
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			Classified into ten main areas. 

			The first eight of these areas contain general skills and professions. 

			Ninth area is belonging to Information System Engineering and Maintenance. 

			Last area is devoted for Military and Defense. General skills and professions are grouped 



NATO Occupational Code -3
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			Education

			Humanities and Arts

			Social Sciences Business Law

			Science Mathematics and Computing

			Engineering Manufacturing and Construction, 

			Agriculture and Veterinary, 

			Health and Warfare

			Services 



NATO Occupational Code -4
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Primary NOC Skill Level and RankGrade (NOC-5)
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			RTG SAS-059 developed a generic framework model HRFRAM that identifies all of the important processes of HRM for military organizations instead of a specific detailed model.

			The group also derived generic inputs and outputs for the six main processes of HRM FRAM. 

			It was decided to identify the data issues and considerations regarding the successful implementation of strategic and operational HRM instead of having a HRM data model. 



Conclusions -1
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			The main problem areas related with HRM data were identifical

			Was examine the facility of developing a common language based on occupational areas

			The development of an occupational code system compatible with NATO’s range of mission that will help nations to nominate appropriate candidates for a NATO positions.



Conclusions -2
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			Since defining NATO billets in details requires a huge study, it may not be possible to accomplish the study via task groups which are formed by temporary personnel, and work on part time basis. 

			It is essential to form an official, permanent unit working on a fulltime basis in order to realize the study.

			NATO should lead the unit, and member nations should contribute representatives into the unit.



Recommendations -1
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			The main objective of the unit must be to produce an occupational code system (OCS) compatible to NATO’s scope of missions. (similar to O*NET or SFIA).

		 The OCS needs to be negotiated by member nations, so that the study can end up with a common final OCS which is adoptable to member nations as well. 

		 In the end, the finalized OCS is expected to guarantee that member nations suggest right person for an open NATO position without further efforts.



Recommendations - 2
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			The OCS unit may later downsize to a core number of personnel adequate to update the system according to changing requirements.

			A NATO organization must be responsible for life cycle management of NATO OCS. 

			Further research on tools, models and methods for those specific issues is expected to provide mutual benefits for NATO and PfP nations. 



Recommendations - 3
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skill Level Meaning Military Rank Civilian Grade
1 follow OR-1/2/3 B-1/2; C-1/2/3/4
2 assist OR-4/5/6 B-3/4; C-5
3 apply OR-7/8/9 B-5/6
4 enable OF-1/2; WO-1/2/3 A2, LT-2
5 ensure, advise OF-3; WO-4 A3 LI-3/4; LT-3/4
6 initiate, influence OF-4 Al
set strategy,
7 inspire, mobilise OF-5 A5
8 set vision, lead = OF-6 2A6
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Human Resources Management includes all processes that enable, guide, execute and control the matching of personnel supply to the jobs required i.e. “spaces vs. faces”.  

The aim of SAS-059 is to recommend a good approach to Defence HRM to NATO bodies, NATO and PfP nations.  The documents and output pertaining from SAS-059 will prove to be invaluable to individuals seeking an understanding and appreciation of (a) the main components of Defence HRM and (b) the relationships between those components. 







HRM Framework Model



HRM FRAMEWORK MODEL

		Describes HRM related processes throughout an organisation

		HRM roles, systems and resources are not considered

		The output of all the functions mentioned in the model is the ‘Utilisation of Personnel’

		Does not represent a specific model currently in use





The SAS-059 Human Resource Management FRAmework Model (HRM FRAM) describes HRM related processes throughout an organisation. HRM roles, systems and resources are not considered in the model.  The FRAM does not represent a specific model currently in use in any particular country or organisation.  It does, however, describe the processes, and the relationships between processes, of a successful personnel management organisation, as agreed on by the SAS-059 study members. 

The HRM FRAM does not aim to represent a rigid ruleset mandating how a country should conduct its HRM planning and in what order.  What it does aim to do, however, is to highlight the key generic processes that should be considered in order for a country to have a comprehensive, all encapsulating, efficient and dynamic system.

The output of all the functions mentioned in the model is the ‘Utilisation of Personnel’, i.e. the supply of skilled and educated personnel to the particular organisation.  The functions mentioned in this model are not only relevant to HR departments, but to total personnel management systems. 

It is important to note that nations should not just consider their future Armed Force needs in terms of absolute value requirements.  Consideration should also be made concerning the ‘shape’ of the force, in order to retain the optimum balance between youth and experience.  As such, retention is just as integral a process as recruitment. 
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HRM FRAMEWORK MODEL



Develop and Maintain HR Strategies

Manage HRM Processes

Develop and Maintain HR Policies

Review and Plan HR Requirements

Administer Personnel

Manage Personnel Life Cycle

Right people, in the right posts, at the right time 



The main objective of the HRM FRAM is to create an organisation containing the ‘right people, in the right posts, at the right time’.  All the processes and sub-processes in the model aim to achieve this objective.  The FRAM considers ways of recruiting, retaining and discharging personnel.  

The issues involved in Human Resources Management can be split as operational and strategic HRM. As an example, operational deals with individuals, such as career planning, whilst strategic focuses on the system as a whole. 

Strategic HRM is a general approach to the management of human resources in accordance with the intentions of the organisation on the future direction it wants to take.  It is concerned with longer-term people issues and macro-concerns about structure, quality, culture, values, commitment and matching resources to future need. Strategic HRM is the overall framework which determines the shape and delivery of the individual strategies.

Operational HRM activities are tactical in nature. Examples of activities are employment applications are processed, current openings are filled, supervisors are trained, safety problems are resolved and wages and salaries are administered.  The operational HRM activities should be aligned with the overall HR strategies.  

The HRM FRAM considers six high-level processes.  The ‘Manage Personnel Life-cycle’ and ‘Administer Personnel’ processes are operational, and the ‘Review and Plan HR Requirements’ and ‘Develop and Maintain HR Strategies’ processes are strategic.  Although ‘Managing HRM Processes’ and ‘Develop and Maintain HR Policies’ are both operational and strategic level processes, they are considered to be as operational, since most of their subprocesses are more operational, than strategic.
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Develop and Maintain HR Strategies

Monitor and Assess Existing Strategies

Analyse Alternative  Strategies 

Implement HR Strategies



The ‘Develop and Maintain HR Strategies’ process has three steps:  

The first step is ‘Monitoring and Assessing Existing Strategies’.  Analysis is required if    existing strategies don’t fulfill strategic goals, or if there are any shortcomings.

The second step is the analysing of alternative strategies.  Alternative strategies may be developed by the organisation itself via HRM research and development studies.  Analysing alternative strategies reveals how effectively the new strategy might be implemented within an organisation, and what would be the extra benefits to the organisation of implementing such a strategy. 

The third step concerns deciding upon the most effective alternative strategy. 







HRM Framework Model





Review and Plan HR Requirements

Evaluate Personnel Requirements

Analyse Fulfilment Feasibility

Plan Manpower

Assess Training Needs

Conduct Medium and Long Term Financial Planning

Plan Manpower Structure







Plan Rank Structure

Plan Occupational Structure

Plan Age Structure

Plan Social Representation











‘Review and Plan HR Requirements’ is a strategic level process.  The highest-level functions of this process are ‘Evaluating the Personnel Requirements’, ‘Analysing the Fulfillment Feasibility’ and ‘Planning Manpower’.  Personnel requirements need to be evaluated periodically, because of new strategic decisions such as the forming of new military establishments, reorganisation or downsizing.  Due to various constraints, however, (fiscal, inability to recruit sufficient people), manpower requirements can not always be met.  This is why analysing the fulfillment feasibility is necessary. 

‘Planning Manpower’ considers medium and long term financial planning, an assessment of the likely future training requirement and consideration of the future force and manpower structures. 

‘Conducting Medium and Long Term Financial Planning’ process sees the HR practitioners estimating the costs of future manpower, and planning resultant budgets.  There is also the ‘planning HR enablers’ component, which concerns planning for future infrastructure requirements of HRM, such as expert systems etc.

‘Assessing Training Needs’ process prevents personnel from being trained unecessarily and it provides sufficient training to those who need it.  It is a strategic level process and does not deal with a single person, but deals with the training needs of occupations and branches as a whole.  It enables groups to to fulfill their missions and achieve their strategic goals.

‘Planning Manpower Structure’ consists of planning the billet and hierarchical structure of future manpower.  The manpower structure can be planned, based on a combination of: 

(1) ‘Planning the Occupational Structure’, which determines the ratios of officers/petty officers/enlisted etc. within the force, 

(2) ‘Planning the Age Structure’, which determines the age limits of the ranks for different occupations, 

(3) ‘Planning the Rank Structure’, which determines the ratios of ranks within occupations and 

(4) ‘Planning Social Representation’, which determines the ratios of personnel in terms of gender, ethnicity and other factors.  It also determines which branches are open to all and which are only open to certain groups.







HRM Framework Model





Develop and Maintain HR Policies

Monitor and Assess Existing Policies

Implement HR Policies

Analyse Alternative Policies



The ‘Develop and Maintain HR Policies’ process is similar to the ‘Develop and Maintain HR Strategies’ process and has three steps:

The first step is ‘Monitoring and Assessing Existing Policies’.  Changes in the economy, technology, politics, population etc. may result in the necessity to change existing policies.  Questionnaires, surveys, enquries and inspections provide the means by which to assess these existing policies.  

The second step is ‘Analysing Alternative Policies’. Alternative policies may be developed by the organisation itself via HRM research and development studies.  Analysing alternative policies reveals how effectively the new policy might be implemented into the organisation, and what the benefits are likely to be of implementing such a policy.  

The third step considers the implementation of the (chosen) new policies.  Implementing policies is done by promulgating orders, directives, manuals etc.
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Managing HRM Processes

Review Objectives

Control HRM Processes

Evaluate the HRM Process Performance

Analyse the Alternative Options



‘Managing HRM Processes’ is a continuous function.  It is a controlling process that ensures things are being done correctly.  This quality control is achieved by (1) the reviewing of objectives and (2) the periodic evaluation of the HRM process(es).  Alternative options that may contribute to improving the current process(es) are examined and the most successful of these are implemented. 
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Administer Personnel

Manage Personnel Budget

Conflict Resolution

Assign Personnel

Promote Personnel

Administer Employment Contracts

Administer Legislative  Issues

Administer Daily Routine

Keep and Update Personel Files

Adminster Monetary and Non-monetary Benefits

Rehabilitation

Maintain Regular Reservists



‘Administering Personnel’ mainly deals with the routine operational personnel processes.

‘Manage Personnel Budget’: this incorporates salary payments and other payments to institutions such as universities, travel companies etc.

‘Conflict Resolution’: conflicts among personnel are natural, especially within large organisations.  Conflict resolution is a routine administrative process in an HRM system.

‘Promote Personnel’: this category deals with the daily routine procedures of a promotion process, such as writing orders for promoted personnel, informing the related agencies that they will need to update their files etc.  This function does not incorporate promotion plans or the selection of individuals to be promoted.

‘Assign Personnel’: the ‘Assign Personnel’ function also only deals with the daily routine procedures such as: writing orders for the assigned personnel, informing the related agencies that they will need to update their files etc.  This function does not incorporate assignment plans or the selection of individuals to be assigned specific duties.

‘Administer Legislative Issues’: this function is two-fold. It incorporates the ‘Control Document and Implement Legislative Changes about HRM’ process. It is a daily routine process and consists of the monitoring of legislative changes. The other function is the ‘Execute Disciplinary and Other Legal Functions’. 

‘Administer Employment Contracts’: this function deals with contractors. The beginning and end of contracts and the eligibility of the personnel are the important factors in this process.

‘Maintain Regular Reservists’: Regular Reservists work under different conditions, and get different incomes and benefits, to other personnel.  Since maintaining Regular Reservists involves different personnel management procedures, specific units within the personnel management systems usually conduct this process.

‘Administer Daily Routine’: this covers routine personnel issues, such as the issue of ID cards, leave forms, periodic health reports etc.

‘Keep and Update Personnel Files’: since personnel related functions and issues cause continual changes the files kept in the computer systems should be continuously updated.

‘Administer Monetary and Non-monetary Benefits’: Organisations provide their employees with benefits and perks additional to their salaries in order to increase motivation, increase the number of applicants, to compensate for the risks involved in more hazardous duties etc. 

‘Rehabilitation’: many organisation maintain rehabilitation units in order to help their personnel in times of need.   







HRM Framework Model





Manage Personnel Life Cycle

Recruit Personnel

Develop Personnel

Discharge Personnel

Attract Personnel

Select and Employ Personnel





Discharge Personel Temporarily

Discharge Personel Through Preature Voluntary Release

Discharge Personel at the End of Contract

Discharge Personel by Expulsion











The ‘Managing Personnel Life Cycle’ component is the focus of the SAS-059 work.  ‘Managing Personnel Life Cycle’ is a continuous, operational process that covers the recruiting, developing and discharging of personnel.  When considering a single AF employee, the process may not seem continuous, but since the HRM model is system and not individual based, then the processes of recruiting, developing and discharging personnel are in continuous form.

The recruitment process deals with attracting the right personnel, selecting the right applicants and then carrying out the necessary employment procedures.  The methods of attraction (i.e. advertising), selection (i.e. screening / fitness tests) and employment (i.e. delayed entry programs, boot camps) may differ between various organisations.

‘Developing Personnel’ process will be explained in the next slide.

The discharge process may be executed in a variety of different ways: “Temporary discharge” may be possible in special cases, allowing personnel to temporarily leave and then return to service.  Another type of discharge is ‘premature voluntary release’. This is where people choose to leave the forces before they have served their time (as stated in their contract).  ‘Discharging personnel at the end of their contract’ is the most desired discharge process.  In this instance, both the employees and organisations benefit from each other.   ‘Expulsion’ is a mandatory discharge, initiated by the organisations based on legal/disciplinary factors.  ‘Natural discharges’ (death, release due to ill health etc.) are not included in the     SAS-059 model, as this type of discharge is out of the control of both the personnel and the organisation. 
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Develop Personnel

Motivate Personel

Plan Career Structure

Plan Duty and Training Assignments

Educate and Train Personnel

Appraise Personnel

Promote Personel

		Encourage Self Development

		Reward and Recognize 

		Improve the Working Conditions

		Assess Motivation 

		Counsel Personnel

		Increase Personal Satisfation and Maintain



		Retrieve Personal Career Preferences

		(Re)Classify Personnel

		Retrieve Personal Abilities Potentials

 and Constraints 

		Determine Personal Career 



		Perform Basic Training

		Educate Personnel

		Re-Train Personnel

		Perform on the Job Training

		Provide Occuptional Specialization

		Perform Executive/ Leadership Training



		Plan Assignment to Duties and Trainings

		Plan Assignment to Special Duties

		Plan Assignment to Special Trainings 



		Determine the Competitive Occupations Together 

		Determine the Number of Promotion Slots

		Determine the Number of Personel From Each

 Occuption That Will Compete for Promotion

		Establish Promotion Authorities



		Evaluate Performance of Personnel

		Evaluate Potential of Personnel

		Provide Feedback to Individuals 

 and the HR System





‘The ‘Planning Career Structure’ process is where guidelines are provided regarding the career structures for differing branches and occupations.  Career milestones, which are the prerequisites of further duty/higher rank within an occupation, are determined (these may involve further duties/training/study).  Personal career preferences, abilities, potential and constraints are taken into consideration in tandem with the post requirements.  

‘Planning Duty and Training’ does not deal with individuals, but with personnel as a whole. The process covers duty and training plans for branches/occupations; overall planning for each occupational group to determine at which rank or service year personnel may be assigned to special duties or special training and the total number of personnel at each rank or service year to be assigned specific duties and training.

‘Educating and Training Personnel’ process considers the different levels of training required for different ranks/branches/occupations. Some training is ‘refresher training’, whilst other training teaches personnel how to adapt to new assignments/challenges. 

‘Appraising Personnel’ function is the evaluation of the performance and potential of personnel. Through the appraisal process, the strengths and weaknesses of personnel are determined and this information is used as feedback for the individuals and the HR system as a whole. 

‘Promoting Personnel’ is not concerned with the individual promotion process, but with determining how the promotion system, in general or within a particular occupational group, should take place. 

Motivation should be regularly assessed via tools such as questionnaries and actions should be taken if a problem/motivational issue is detected. The core principles for motivating personnel are: fairness, transparency and equal opportunities.
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Conslusion

		SAS-059 proposed a generic HRM framework that will help to develop a common understanding of the overarching HRM practices for NATO and PfP Nations.

		There may be variations among the nations on the implementation of HRM system. However, the underlying issues such as recruitment, assignment, promotion, appraisal etc. are common to all nations. 





SAS-059 proposed a generic framework HRM that will help to develop a common understanding of the overarching HRM practices for NATO and PfP Nations. Although there may be variations among the nations on the implementation of HRM system, the underlying issues such as recruitment, assignment, promotion, appraisal etc. are common to all nations. Further research on tools, models and methods for those specific issues is expected to provide mutual benefits for NATO and PfP nations.    
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Outline





*
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		 Current Challenges
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		 Scope

		 Development and Architecture

		 Exploitation
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Workforce Modelling Tools (Examples) 



ARENA Career Modelling Environment (ACME)

Production Management Tool (PMT)

Operational Sustainability ARENA Model

Production & Strategic Intake Model

Pilot Production/ Absorption/ Retention Simulation (PARSim)

		Models and Simulations

		A number available, with varied purposes and complexity

		Custom build, as necessary

		R4 HR Technology Demonstration initiated ($3M+ over next 5 yrs)

		Data

		Historical Reg F demographic data since 82

		Deployed ops data since 97      

		Modelling Environments, Tools

		Access, Excel, @Risk, VBA, etc.

		ARENA, PowerSim, ArcView GIS



….

*

NFTC Resource Allocation Model



DND/CF mission success hinges upon trained, ready and positioned personnel 

Right person at the right place at the right time with right qualifications and experience

Need to ensure CF has the HR capacity to meet operational demands, under the challenges of increased pers tempo, transformation and expansion

Personnel and related resources management is an ongoing critical and challenging issue for DND/CF

Rapid response is expected for frequent strategic level questions addressing CDS priorities and CMP issues
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Career Progression Modelling

Analysing proposed changes to occupational structure 

		ACME IT&E Projection Tool

		ARENA simulation

		models IT&E within a rank-oriented career progression framework

		can be applied to individual military occupations or occupational groups



*
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Current Challenges

		 Integration of currently “stove-piped” functionality.  Current modelling paradigms were designed independently and do not interact.

		Consistent implementation of different models that interact.



		 Leverage existing and planned technologies, methodologies and implementations (i.e. tools).



*

As HR components are interconnected, there is a need to adopt a Holistic approach to personnel requirements to optimize the personnel envelope and ensure personnel-related cost control.



Large critical mass

Large organization cannot change suddenly

Takes years to develop our people

Complex interconnected systems 

Resource constraints

Financial

Total Paid Strength limits

Cdn and CF demographics

Scalability – (1) Volume of Data, (2) Model Growth

Military Need:

	Why it’s a tough problem
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Vision

		Simultaneously examine integrated aspects of force structure, force generation and force employment

		Produce better, faster and more comprehensive projections for and analyses of the supply and demand for Canadian Forces personnel resources

		Provide previously unavailable insights for the mgmt and analysis of personnel issues, for example, more robust HR plans and personnel-related 

cost projections



*

		Enhanced analytical support to the Strategic Capability Roadmap, Investment Plan and other endeavours



Impact of Mid-1990s Force Reductions



Technological capability to holistically address complex inter-related defence issues involving Human Resources does not currently exist within DND/CF, Allied Nations or industry.
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R4 HR Objective





	To build and demonstrate an integrated modelling and analysis software environment that provides the ability to simultaneously examine integrated aspects of force structure, force generation and force employment.

Required to generate more comprehensive insights and alternatives to foster improved management of complex Department of National Defence (DND)/Canadian Forces (CF) personnel issues and their associated resources.

*
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R4 HR TD Scope

		Engine for a new simulation framework:

		Develop a new simulation engine that integrates several powerful software technologies into an advanced framework optimized for large-scale integrated DND / CF resource management simulations.

		Graphical user interfaces:

		Develop graphical user interfaces which work in conjunction with the simulation framework to rapidly create models, execute simulations and dynamically explore results.

		Realistic scenarios:

		Define in conjunction with military Subject Matter Experts a series of case studies to verify, validate, and demonstrate the capabilities of the framework.

		Demonstrate a sample study which integrates two or more related sub-models having  HR components, illustrating interactions which are not obtainable with current modelling and simulation technologies.



*

Demonstrate:



Implement a discrete event simulation modeling environment including an integrated database processor and an event coordinator.

Provide a framework for consistent implementation and integration of different models.

Incorporate state-of-the art concepts and leading edge modelling techniques, including optimization, and flexible simulation logic with database processing.

Architecture extensible to include custom or 3rd party algorithms 

Implementation: 

Functionalities in Scope 
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Spiral Development





*



The spiral model for R4 HR TD development includes a series of unclassified experiments which will:

Demonstrate the Modelling Environment capabilities

Validate operational application hypotheses

Each trial demo experiment will be dedicated to:

Assessing and evaluating Modelling Environment functionalities

Verification of MOE / MOPs

Final Capability Demo will:

Demonstrate fully integrated Modelling Environment 

Provide optimized solution to realistic DND / CF case study



Demonstrations of case studies – expand.
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Architecture of Simulation Framework





*



Existing CORA and DGMPRA discrete event simulation and  modelling expertise (ACME, PMT, MARS, Tyche, etc. – deleted the list as it is best not to mention “models”)

Flexible simulation logic enabled with database processing (e.g. Python scripting tools with MS Access or PostgreSQL)

Database processor integrated with a simulation event coordinator using state of the art event based programming techniques (e.g. GeM)

Dynamic reporting tools (e.g. VBA with MS Access and Excel, MATLAB, Statistica)

To be explored:

Agent based simulation (leverage DRDC Toronto and US NPRST expertise)

Optimization algorithm (COTS genetic algorithms, neural networks)

Implementation: 	Technologies/Methodologies 
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Exploitation: Application Examples





“What if”?

		What can I do to achieve a particular effect?

		How will this action promulgate through the system? Costs? Risks?

		What are potential mitigation options for unwanted impacts?

		How well will mitigation methods work? 



Strategic Management

		Force Structure Analyses

		Examine downstream direct and indirect impacts of proposed changes on Force Generation (FG) and Force Employment (FE) 

		Force Generation Issues

		Forecast future demand patterns for personnel and associated materiel resources required

		Force Employment and Sustainment

		Impacts of policy and practice on pers tempo

		Balance between FG and FE demands



*
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Conclusion

		Outputs

		Advanced Modelling &Simulation capability concepts and methodologies

		Simulation engine for discrete – event simulation (alternative to ARENA) incorporating advanced optimization schemes and agent functionalities

		Unique Modelling Graphical User Interface (GUI) and Reporting Tool GUI for DND / CF resource management applications

		Fully integrated Simulation Framework for analysis of CF resource management issues

		Outcomes

		Comprehensive knowledge of nature / degree of dependencies between related DND systems

		Novel performance measures and metrics for reporting / tracking efficacy of DND / CF resource management policies

		Understanding of interrelationships between force generation and sustainment

		Exploitation of numerous Defence Research and Development Canada projects



*
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Questions?
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Proposed Operational Concept





Collect, interpret, prepare data

Build model of relevant process(es)

Analyze results, generate reports and advice

Client Action

Simulation

Framework

*

problem definition, scope, approach

Client Question … ?

Run simulations of various scenarios





















































































































































































































































Increasing Effort
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TDP Project Life Cycle





2-4 Months

 6-12 Months

2-4 Years









  Exploitation - Transition - Residuals



Concept

Selection





Preparation

Implementation

Demonstration

*









R4 HR TD Timeline

Feb 2008



Identified as Special Tech Demo Project



May 2008

Approval in Principle for  Definition

 Jan 2009 Formal Approval

Requested

July 2012

Project Closeout







  10   11   11   12

Trial Demos

Final Demo 

Jun 2012
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Spiral Objectives

*

		Spiral 1 Feb 09 – Jan 10		
Simulation Engine Design 
Definition of Required Case Studies
Development of Prototype Models
Identification of Preliminary MOE / MOPs
T&E of Prototype Models

		Spiral 2 Feb 10 – Jan 11		
Case Study Design & Data Collection
Simulation Engine Development 
Design of Modelling GUI 
Preliminary Integration of Models
T&E of Preliminary MOE / MOPs

		Spiral 3 Feb 11 – Oct 11		
Development of Modelling GUI 
Identification of Third Party Optimization Algorithms 
Final Integration of Models
Initial Development Reporting GUI 
Refinement of MOE / MOPs

		Spiral 4 Nov 11 – Jul 12		
T&E of Optimization Tools 
Final Development Reporting GUI 
Fine Tuning of Simulation Engine 
S/W Validation & Verification
Collection & Analysis of MOE / MOPs
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Sustainability and Force Structure  



		Risk & gaps with current structure? What potential shortages of personnel (by rank, occupation and task) can be anticipated over the next x years? 

		Excel, @Risk, ARENA Tools developed or being developed



		Considerations

		CF Personnel Tempo policy

		Deployable positions

		Left Out of Battle

		Mission requirements





*



Proposed changes to the AOT structure include the creation of two new occupations:

Aircraft Maintenance Superintendent (AM Sup)

Air Weapons Systems Technician (AWS Tech).
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Analyzing the training pipeline

Reducing wasted time

		PMT: ARENA simulation model 

		Key Inputs

		Pipeline flow (course and graduation prerequisites)

		Current snapshot of pipeline 

		Planned Intake, by stream

		Average course failure rate

		Analytical tools to assess 

future course loadings, 

wait times, production 

numbers, etc



Demand

Loading

*



















DEFENCE




DEFENCE





P


o


l


i


c


i


e


s


Resources


C


u


l


t


u


r


e


VoS [Coun] %
o o+ | 15029] s

F-a [1007221%]
- 15-24_| 17052 35%)
. 5| swa 1)

Figure 5 - NCM Popuiation Frofie by YOS and Rank as of 31 March 2006





Architecture of Simulation Framework

Modelling GUI

Reporting GUI

Data Repositories

wlation Tables Agent Defiition and Instance Tables  qutput Tables

|

Agent A

Slm Englne




•


Proposed Structure


AM Sup


AVN


AVS


AWS


ACS


NDT


Pte


T


Cpl


MCpl


Sgt


WO


MWO


CWO


NCM Ranks


•


Current Structure


AVN


AVS


ACS


NDT


Pte


T


Cpl


MCpl


Sgt


WO


MWO


CWO


NCM Ranks


¥ Starting Popuistiol)

C{ywora]

¥ Prouction| = H¥ sovical |

{3 Corcapt]

e =
yee

¥ o]

[ Initiatizatior| —{¥ Attrition | —{J Training | ——{ PromotionsandRecruting| —{J Reporting





CF Regular 


Force 


Paid 


Strength


Untrained, 


Unfit 


or


On Release


Reg


F 


Trained


Effective 


Strength


Infrastructure,


Training 


& HQ Staffs


Operationally


Deployable


Baseline


CF Reserve 


Force 


Established 


Strength


Operationally 


Deployable CF 


Reserve Force


Sustain & 


Surge


Serial Loading on CourseSkill Crs 1 for the Period 01-Nov-2004 to 31-Mar-2010


0


10


20


30


40


50


60


70


80


90


100


03-Dec-2007 (F) 03-Feb-2008 (F)


03-Apr-2008 (F)


03-Jun-2008 (F) 03-Aug-2008 (F)


03-Oct-2008 (F)


03-Dec-2008 (F) 03-Feb-2009 (F)


03-Apr-2009 (F)


03-Jun-2009 (F) 03-Aug-2009 (F)


03-Oct-2009 (F)


03-Dec-2009 (F) 03-Feb-2010 (F)


Serial Date (x no. parallel serials) (F = forecast) 


Number of Individuals


PAT Attendance Min Cap Max Cap






cal data)

v
ADemn 1 - Engine

v
ADemn 2 —Model Integration

Engine & DBMS
Development

v

Modelling & ADemn 3-GUI and

Spiral o Reporting
Development Reporting GUL
Approach v
Fully Integrated ADemt? 4
Environment & - Optimization
. & Validation
Advanced Techniques
Final Report &

ExploitationPlan




UNKNOWN-0.ppt

Defence R&D Canada – CORA    •    R & D pour la défense Canada – CARO


*








			Proposed Structure





AM Sup


AVN


AVS


AWS


ACS


NDT


Pte T


Cpl


MCpl


Sgt


WO


MWO


CWO


NCM Ranks





This slide presents and overview of the proposed AOT structure. As we can see from the chart, it shows that in the new structure, on promotion to WO ranks, every AOT is transferred to AM Sup. 
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This is an overview of the current AOT structure and career flow. As we can see from the current structure, each member in one occupation “remains” in this occupation at every rank.
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Modeling for Personnel Assessment 


Harald Schaub (GER)


RSY SAS-073 Symposium Analysis and Modelling for Human Resource Management


Session 2 Modelling for Human Resources Management in General


AUTOMOTIVE INFOCOM TRANSPORT & 
ENVIRONMENT


AERONAUTICS SPACE DEFENCE &
SECURITY
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Modeling for Personnel Assessment 


The world of today's operations other than war shows an amount of 
complexity and uncertainty, that leads to new requirements for military staff. 
To diagnose these new soft skills, we build and use computer-simulated 
military-related scenarios to implement military relevant current (and maybe 
prospective) characteristics of the operational area and the requirements of 
the subjects in a feasible way. Part of the computer system is a 
psychological assessment tool and test system to provide an objective, 
valid and automated appraisal of the behavior of the test taker. To give a 
realistic area of practice for the test taker, we implement cognitive 
(psychological) agents as interaction partner within a scenario. They 
show plausible behavior, have a realistic look and are able to interact.


• Characteristics 
of the Situations 


• Requirements 
for the Subjects


Complexity
• Military relevant


• Feasible
Scenarios


• Objective


• Valid


• Automatic


Assessment
Tool


• Plausible 
Behaviour


• Realistic Look


• Interactiv


Cognitive
Agents
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TOC: Modeling for Personnel Assessment 


Complexity and Uncertainty


Military-related Scenarios


Psychological Assessment Tool and Test System


Cognitive (psychological) Agents as Interaction Partner within a Scenario


• Characteristics 
of the Situations 


• Requirements 
for the Subjects


Complexity
• Military relevant


• Feasible
Scenarios


• Objective


• Valid


• Automatic


Assessment
Tool


• Plausible 
Behaviour


• Realistic Look


• Interactiv


Cognitive
Agents
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Complexity and Uncertainty


The human being as an integral part of any (socio-technical) system 


The human being is a planer


The human being is a communicator


The human being is a decision maker


The human being is leader and a led person


The human being is an acting person


The human being is a responsible person


The human being is a weak point in the system


The human being is a problem solver


The human being is an element in the man-machine-interface 
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Human Errors in Dealing with Complexity and Uncertainty


Leadership


Event, 
Incident, 


Error
OrganizationOperator


Techniques /
Engineering 


Thematic Vagabonding
Encapsulation


Divergent Mental Models, …


Information Channelling


Conflicting Goals, …


Over-Dosage


Reductive Hypothesis


Optimistic Planning, …


Lack of Lessons Learned


Side- and Long Term Effects , …
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Features of Complex and Uncertain Situations


Complexity
„big problem-space“


Interrelations
„side - and long term effects“


Dynamics
„time pressure“


Transparency
“lack of the general idea”


Polytelic 
“many, and unclear goals”


Reduced possibilities to act
“Holistic problem solving”
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Challenging Situation: Complexity and Uncertainty


PC/games technology offers a sandbox for designing challenging 
situations including the desired aspects from above.


taken 
from:
Frank 
Detje
detje@iab
g.de







Schaub: Modelling for Personnel Assessment 8© IABG 2009


TOC: Modeling for Personnel Assessment 


Complexity and Uncertainty


Military-related Scenarios


Psychological Assessment Tool and Test System


Cognitive (psychological) Agents as Interaction Partner within a Scenario


• Characteristics 
of the Situations 


• Requirements 
for the Subjects


Complexity
• Military relevant


• Feasible
Scenarios


• Objective


• Valid


• Automatic


Assessment
Tool


• Plausible 
Behaviour


• Realistic Look


• Interactiv


Cognitive
Agents
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xxxx- 917.0


Military-related Scenarios


action options


perception


intention
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xxxx- 117.0


Military-related Scenarios 
Guard 3D Scenario


Situation


Task is to guard a company compound


new here, not familiar with compound


armed intruder?, danger


realistic view, sound, illumination


Challenge


reaction on sound


both, precaution and courage needed


many decisions where to go, which 
action options to take


perception of suspicious details


thinking ahead


use the action options provided


Action options


moving (slow, normal, fast), looking    + 
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Military-related Scenarios: Intercultural Competence
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Military-related Scenarios: Guiding a Team


1
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Military-related Scenarios: Guiding a Team


1
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Military-related Scenarios: Guiding a Team
Good Guys – Bad Guys


1
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TOC: Modeling for Personnel Assessment 


Complexity and Uncertainty


Military-related Scenarios


Psychological Assessment Tool and Test System


Cognitive (psychological) Agents as Interaction Partner within a Scenario


• Characteristics 
of the Situations 


• Requirements 
for the Subjects


Complexity
• Military relevant


• Feasible
Scenarios


• Objective


• Valid


• Automatic


Assessment
Tool


• Plausible 
Behaviour


• Realistic Look


• Interactiv


Cognitive
Agents
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xxxx- 117.0


Psychological Assessment Tool and Test System
What can we test?


Self-Modification


(Self-)Reflection


Effect Control


Action Taking


Planning


Prognosis / Extrapolation


Mental Modeling


Information Collection


Goal Elaboration


Intention Selection


Decision Making


Self-Modification


(Self-)Reflection


Effect Control


Action Taking


Planning


Prognosis / Extrapolation


Mental Modeling


Information Collection


Goal Elaboration


Intention Selection


Decision Making


action phases *


Soft 
skills


?


* taken 
from:
Frank 
Detje
detje@iab
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xxxx- 117.0


Psychological Assessment Tool and Test System
Behavioral Marker


Observable Behavior is taken as indicator for non-observable categories.


Behavioral Marker
(observable 
behaviour)


Analysis parameters A, B, … X
(psychological evaluation categories, 
e.g. risk awareness, mental model, 
information collection, …)


+/-


A+


A -


B+


B -


X+


X -…+/-


Example:
Guard has his gun ready, 
when he scans a room for 
an intruder => he shows 
risk awareness


Evaluation Rule
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Prof. Dr. Harald 1


Psychological Assessment Tool and Test System
Rules for every Situation in the Scenario
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xxxx- 117.0


Psychological Assessment Tool and Test System
Organizing Evaluation Rules


One set of evaluation 
rules per scenario 
element


Set is only active 
while scenario 
element is active


Example: 


Scenario Element 2
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Psychological Assessment Tool and Test System
Software System


3D-Component


Simulation Core


Diagnostic Component


Technology: 
Java/Groovy


Technology: COTS Game 
development environment
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Psychological Assessment Tool and Test System
Software System
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Self-modification


(Self-)reflection


Effect-control


Implementation


Planning


Prognosis / Extrapolation


Modelling
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Target-specification
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Decision making
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„Trial and Error“


Problem solving


ReflexesIndividual problem solving
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Feature of the situation


Features of the situation


Complexity


Momentum


Threat


Pluralism of aim


Indetermination


Irreversibility


Intercultural environment


Deprivation


Cognitive (psychological) Agents as Interaction Partner within a Scenario
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Characteristic of the person


Characteristics of the person


Team-capability


Intercultural decision making


Ability to work unter pressure


Leading-qualities


Military skills


Know how / education


Body in good shape


Confidence concerning success


Cognitive (psychological) Agents as Interaction Partner within a Scenario
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Cognitive (psychological) Agents as Interaction Partner within a Scenario
Emotions
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Upon simulation start all individuals are ”imported” to the model and assigned with age, rank, branch and competency
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Uncertain resignation rates

		Probability for leaving based on emipirical data back to 1985
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Age and resignation rates

		Significantly higher rates for young personnel
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Assumptions

		Initial personnel portfolio based on numbers from Oct. 2008



		Admission to basic and higher education based on numbers from last year



		Resignation rates differentiated on age and officer categories









Model interface











Simulation results; Base case

		  Current personnel structure and recruitment level is not consistent with  plans
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Scenario 1; 5 years without comissioned officers leaving

		 Individuals do not get promotions, more non-commissioned officers
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Scenario 2; 30% past 50 leaves immediately



		 Undershooting by about 20 %

		 Individuals get promotions fast, problematic to educate enough personnel 



  on lower levels
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Scenario 3; increased retirement age (57  65)



		  Undershooting compared to existing plans
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Today´s mission are becoming more and more incalculable based on increased complexity and multiple options of accomplishment. As a result, dislocated C2-structures are necessary to meet present and future challenges of military organisations, but not unless they provide an agile and flexible layout, agile people and agile systems. 

The focus of the following presentation is on providing you some inside to the current study “Simulation of dislocated organisations with Organisational Behaviour Representation OBR” (“OBR within the Homebase-Concept”), which is realised in cooperation between the IABG and the Bundeswehr Transformation Center.
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General Overview

Study’s objectives



How can Reach Back satisfy the new military requirements?

Is there an influence of Reach Back to the performance of organisations?

Human Factors & Bundeswehr Center of Transformation  

19.03.2009

*



The objective of the study is to maximize the efficiency of operations and HQ-concepts with an “optimal” personnel arrangement. This includes the basic principle “As many people in the operational environment as necessary, as many in the home country or “Homebase” as possible”.

Therefore the current study wants to answer two questions:

		 First: How can Reach Back satisfy these new military requirements?

		 Second: Is there an influence of Reach Back to the performance of organisations? 



*
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General Overview

Study’s objectives

		Analysis and modeling of structures and processes of existing and future HQ-Concepts



		Research for improvement and optimization in order to maximize the efficiency of operations with an „optimal“ Personal Arrangement



		Development of a demonstrator OR-Analysis tool „OBR-methodology“ 



		Software as a „Thinking tool“, i.e. proposals for optimization within decision support for operational planning 



		User: Ops planning; Training for OR-Personnel



Human Factors & Bundeswehr Center of Transformation  

19.03.2009
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General Overview

Study’s objectives

		Info management

		Loss or lack of shared situation awareness

		Advanced leadership skills



		 Unreliability of technology



		„tailored to mission“

		Network Centric Warfare

		Efficient deployment of resources







Dislocated Cooperation

		Minimum „Footprint“

		Additional expertise

		More available resources of personnel





Dislocated Cooperation

Human Factors & Bundeswehr Center of Transformation  

19.03.2009

*



Human Factors & Bundeswehr Center of Transformation  

Military organisations are going to face new demands in Human Resource Management during the implementation of new organisational designs, like dislocated cooperation.

Using a SWOT-perspective Dislocated Cooperation is characterized by certain Strengths, weaknesses, chances (opportunities) and risks (threats): 

Improved communication and collaboration tools enable virtual teamwork, that is required and offers advantages like small “footprints”, flexible and agile staffing of Reachback and deployed units, additional “ad hoc” expertise or industrial supplement.

Virtual teamwork often fails due to non-effective or even missing collaboration. Organisational performance often decreases if shared situation awareness of Reachback elements will be reduced or deficiencies in personnel resources appear. In contrast processes which increase organisational performance can be reinforced and supported by good practice, well-routined staff and optimised team preparation through personnel training and experience in military operations.

*
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General Overview

Concepts of dislocated cooperation 

GER





GER

operational area

Reach Back

(Air Operations Command KALKAR)

Homebase-Concept

(Response Forces Command ULM)

 

 operational area

Human Factors & Bundeswehr Center of Transformation  

19.03.2009

*















*

There are already two different but similar concepts of organising the C2 HQ process with a focus on dislocated organisation, where the OBR method can deployed in the future:

		The Homebase-Concept of the Response forces Command in Ulm

		 Reach Back Concept of the Air operations Command in Kalkar.



Both concepts could be characterized as a form of dislocated cooperation, in which a forward element resorts to the help of a rear element in the home country by using communication and information systems technology acting as a single HQ.

These structures offers more flexibility to the organisation, more adaptability to the given framework of the operational environment as well as a minimization of the “footprint” in the operational environment. The expression “footprint” is used in this context as a summarized description for the amount of deployed staff, operational infrastructure or political impact in the military operations area.
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Human Factors & Bundeswehr Center of Transformation  

19.03.2009

General Overview

Concepts of dislocated cooperation 

Reach Back

(Air Operations Command Kalkar)

Process of obtaining and exchanging mission essential C2 products, services and applications by using communication and information systems technology between non deployed and forward deployed elements forming a single HQ.

Homebase-Concept 

(Response Forces Command Ulm)

Operational leadership in mission considering a part of  the EU FHQ in DEU as a divided, multinational, combined HQ

*























The two basic concepts are defined as shown on this slide.

The main difference between the two concepts is that the HBC is oriented in segmenting their functionalities of staff to a fixed schema for every type of operation while the RBC split their organisation “tailored to mission”.
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The study investigates the use of the OBR tool for personnel planning. To model and simulate dynamic processes in Reachback organisations a software tool is developed within the OBR study. The study is structured into four basic work packages as well as a final case study to validate the examination:

		 Problem definition

		 System analysis, including evaluation of relevant literature and interviews with experts in mission experience

		 Analysis of the concept knowledge and derivation of the core problems of dislocated cooperation

		 Model formalisation and development of the demonstrator
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Modelling of Organisation Behaviour Representation

Current State



Aims of modelling: 



		The model has to represent the whole staff, not only small, homogeneous organisational units (i.e. centres and cells) 





		Include relevant  research results of organisational sciences





		Include military experts’ experiences 





		Usability





		Representation of problems caused by dislocation



Human Factors & Bundeswehr Center of Transformation  

19.03.2009

*



*

Aims of modelling:

The results of the model and the simulation should give advice to the effective arrangement of dislocated organisational structure at the operational level. There from the aims of the modelling are as follows:

		 The model has to represent the whole staff as a complex figure with its several duties, not only small, homogeneous organisational units (i.e. centres and cells).

		 The model has to include relevant research results from organisational sciences:



i.e. Shared Mental Model (influence of communication quality and planning time on performance, that means the longer and the more explicit the planning is performed, the more similarity of the common situational awareness will reached)

Virtual design team (influence of adequate duties on the competence of the actor and on the speed of operation as well as the detection rate of mistakes)

High reliability organisations (fault management, professional handling of unexpected incidents, “The more accurate future incidents will be anticipated and the more actively mistakes are searched for, the more resistant the organisation will be”)

		 The model has to include military expert´s experiences.

		 The model has to be usable and implementable in spite of the complex reality domain.

		 The model has to represent the problems caused by dislocation and by human factors.
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Modelling of Organisation Behaviour Representation

Current State 

Human Factors & Bundeswehr Center of Transformation  

*

19.03.2009





„work in progress“
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Modelling of Organisation Behaviour Representation

Current State 

*

19.03.2009

functional element  1

functional element  2

functional element  3

functional element  n

cooperation space 1 

cooperation space 2 

cooperation space 1 

organisational performance 

workload

staff allocation 

adequacy of tasks

performance output

formal and informal 

networking
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Modelling of Organisation Behaviour Representation

Causal loop modelling

Human Factors & Bundeswehr Center of Transformation  

*

19.03.2009

Assumptions



R1 “performance experience loop”



R2 “workpressure failure loop”





 

cooperation 

space  
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Conclusions

Simulation
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Conclusions

Relevance for HR Planning and Development 



		OBR tries to link organisational performance with staffing and task requirements 

		Decision support for HR: System Dynamics based organisational modelling and simulating offers many opportunities to investigate different HR scenarios 

		OBR shows the need for developing a performance measurement framework 

		Relating organisational measures to Human Resource Planning and Development and vice versa 



Human Factors & Bundeswehr Center of Transformation  

*
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Framework betonen 



Thema aufgreifen 



Training  - Training Zeitpunkt und Aufwand 

*
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Overview of M&S Support of the Active Army Military Manpower Program (AAMMP)
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Active Army Military Manpower Program

Active Army Military Manpower Program

Policy

Law

Budget

MECHANISMS

CONTROLS

INPUTS

OUTPUTS

(84 month projection)

MECHANISMS

A2SF – Active Army Strength Forecaster

		  Suite of forecasting models that uses optimization to prescribe necessary accessions, retention and promotions to provide 84 months of enlisted strength by MOS and grade.





OFM – Officer Forecasting Model

		  Model that forecasts officer strength and accession, retention and promotion requirements for 84 months by grade and competitive category.



CONTROLS

Law – Title X Requirements

		  Examples: Endstrength, Defense Officer Personnel Management Act (DOPMA), E8/E9 Caps.





Policy

		  Examples: Accession Seasonality, Time in Service for Promotions, Term of Service.





Budget

		  Program built to manyears by grade stipulated in the base budget; surge requirements by supplemental.



OFM





A2SF

Force Structure (PMAD/UAD)



Historical Strength Data (TAPDB)



Monthly MOS/Grade Projection



Monthly Promotions by grade



Monthly Accessions



Monthly Losses by type





*

Input-Output Diagram (IDEF- Integrated definition chart)

Purpose for Total Army Modeling:

The Strength Forecasting Division has a requirement to produce a seven-year strength

forecast every month, known as the Active Army Military Manpower Program (AAMMP). 



A2SF is a critical component of the AAMP.

Input:  Supply

Output:  We essentially project out 84 months.
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How Do We Do It?



Competitive Category

Officer Forecasting Model

Individuals Account (IA)

Enlisted Grade 

Model (EG)

Enlisted Specialty Model  (ES)

Active Army

 Military

Manpower 

Program (AAMMP)

The Army Authorization

Document System (TAADS)

Total Army 

Personnel Databases 

(TAPDB)









Structure

Inventory

Personnel Management Authorization Document (PMAD)

Army Training Requirements 

and Resources System (ATRRS)



A2SF Database











Enlisted

Promotion

Lists 
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*



Individuals (TTHS*)

Strength Relationships

OPERATING STRENGTH = TOTAL STRENGTH - INDIVIDUALS

OPERATING STRENGTH DEVIATION (OSD)=OPERATING STRENGTH-FSA

FSA

OCT                                                <<   MONTHS  >>                                                      SEP







Operating Strength



Total Strength

- OSD

+ OSD

*TTHS = Trainees, Transients, 

Holdees (Patients, Prisoners, etc) and Students

S

T

R

E

N

G

T

H





Operating Strength:  Soldiers to put in foxholes to pull triggers.

Individuals:  Soldiers not in foxholes, not available for Operating Strength.

End Strength- Strength at the end of the Fiscal Year.  547.4k for FY09, FY10.

Man Years: 

(September @ FY0 + September @FY1)/2+(October thru August total strength))/12

For example:  We bring PVT Joe in the Army in July; he was only in the Army for 

Jul, Aug, Sep, for current FY.  Hence, he is only considered 1 quarter of a man-year

*
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*

The Individuals Account (IA) consists of all officers, enlisted, and USMA cadets, who are part of the Total Active Army Strength but are unavailable to fill force structure positions (i.e., non-available personnel.) Categories include Trainees, Transients, Holdees, and Students (TTHS). Definition and Reporting requirements are dictated by Title 10 and DODI 1120.11, and pertain to all the services. 



		Trainees

		Enlisted soldiers attending initial entry training (BCT, AIT, etc...)

		Transients

		Soldiers executing a Permanent Change of Station (PCS) move

		Holdees

		Patients, Prisoners, Controlees and Separatees. 

		Student Account

		PCS and TDY (en route) students

		TDY and return not in IA

		USMA Cadets

		Cadets attending the United States Military Academy



		



FY07 Data – TTHS totals in MY

MAJ Jake LaPorte, 692-7932, PRS-S



*

Law:  

TITLE 10 – Subtitle B Part II Chapter 39

671. Members not to be assigned outside United States before completing training.



    (a)  A member of the armed forces may not be assigned to active duty on land outside the United States and its territories and possessions until the member has completed the basic training requirements of the armed forces of which he is a member



   (b)  In time of war or a national emergency declared by Congress or the President, the period of required basic training (or its equivalent) may not (except as provided in subsection c)) be less than 12 weeks.



   (c) 

      (1)  A period of basic training (or equivalent training) shorter than 12 weeks may be established by the Secretary concerned for members of the armed forces who have been credentialed in a medical profession or occupation and are serving in a health-care occupational specialty, as determined under regulations prescribed under paragraph (2).  Any such period shall be established under regulations prescribed under the paragraphs (2) and may be established notwithstanding section 4(a) of the Military Selective Service Act (50 App. U.S.C. 454 (a)).

Department of Defense Instruction:  

NUMBER 1120.11, April 9 , 1981



(This excerpt from the DoDI outlines instructions for trainees only.  The DoDI includes additional instructions for the other subaccounts in the Individual’s Account)



SUBJECT: Programming and Accounting for Active Military Manpower

 5. Procedures

     5.2 Military Manpower Accounting

           5.2.2. Individuals.  The military personnel in this group are those not in the force structure and consist generally of transients, holdees, students, trainees, and cadets.



         5.2.2.3.1.  Enlisted trainees and officer accession students shall include those active duty enlisted and officer military personnel who have not completed entry training.  Enlisted initial

entry training includes recruit training, initial skill training, and other proficiency or developmental training accomplished before travel to the members first permanent duty assignment.  Also included as enlisted trainees are individuals who enter Officer Training School directly following enlistment on active duty.  These member shall be considered enlisted trainees from initial entry on active duty until they are commissioned.  Once commissioned, they shall be considered officer accession students during subsequent initial entry training or until they travel to their first permanent duty assignment.  Officer initial entry training includes officer basic courses and all initial skill and proficiency training taken before travel to the member’s first permanent duty assignment  Initial training shall also include all in transit time from entry on active duty until completion of the last initial entry course of instruction.     	
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Seasonality in TTHS

LTC Arnhart, 692-7298, PRS-S



*

The Active Army’s Individuals Account (IA) or TTHS represents Soldiers who are not assigned against TDA or TOE force structure. 



The seasonality of accessions is causing the bathtub appearance in this chart. Army total strength peaks in the summer when accessions surge.  Because of the influx of new soldiers, the TTHS account is highest in the late summer and fall, when new recruits and officers are in school.  Summer PCS moves tend to be slightly higher as well.  While the Army’s total strength is highest in the summer and fall, this same period is typically the low point for operating strength.  Typically, operating strength is highest during February through April, when trainees and officer accessions have completed their initial entry training. 
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TTHS: Individuals Account Model (IA)

What Does “IA” Do?

IA generates rates for each of these sub-categories, 



Transients, Accession (Enlisted, Officer)

Transients, Separation (Enlisted, Officer)

Transients, Training (Enlisted, Officer)

Transients, Operational (Enlisted, Officer)

Transients, Rotational (Enlisted, Officer)

Transients, Other (Enlisted, Officer)

Students, PCS (Enlisted, Officer)

Students, TDY (Enlisted, Officer)

Trainees

Officer Accession Students

Holdees, Patients (Enlisted, Officer)

Holdees, Prisoners (Enlisted, Officer)

Holdees, Separatees (Enlisted, Officer)

…using the history range selected by the user (up to 84 months) 

and one of these techniques:

(one technique for each sub-category).



AR1

Exponential Smoothing

Holts Method

Last Observation

Quarterly AR1

Seasonal AR1

Seasonal Decomposition

Simple Average

Weighted Average

Winters Method



User over-ride

Minimum enlisted rate dimensions: projection month, gender, grade 



Minimum officer rate dimensions: projection month, gender

Bottom Line:

IA supports the other G-1 models …
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Why was an alarm sounded suggesting the WTU population would reach estimates of near 20K?   False assumptions of an increasing linear growth. 
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RTD

OIF

THEATER*

Deployment 

Cycle

Pre-

Deployment

Re-

Deployment

EVAC

WTU









TRIA (a1, b1, c1)

Battle Injury

Non-Battle Injury

Disease



TRIA (ai, bi, ci)

N (µ, σ2)

* Symmetric system with different distributions is modeled for OEF theater

Summary Statistics: WTU Population (Max,Min,Mean, C.I.); RTD Rates 

Sensitivity Analysis: Effects of (1) WTU Policy Changes, (2) Conflict Intensity, (3) Deployment Cycles 

TRIA (a2, b2, c2)

TRIA (a3, b3, c3)



Non-Deployed

Force



Separations

BI Evac ~ Exp (λ), Gamma(λ)

NBI Evac ~ Exp (β), Gamma(β)

Pre/Post ~ Exp (θ), Gamma(θ)

Forecasting Patients in the Warrior Transition Units

Using  Discrete Event Simulation 



Separations



Modeling uncertainty



OIF & OEF (parallel but separate cycles in the same system)



Simulations can be continuously updated and therefore anre not antiquated by changes in conditions, environment, policies and domain.  
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WTU Population 

All Component WTU Population (07 JAN 09)

Data sources include Office of the Surgeon General (OTSG) and Medical Operational Data System (MODS).



The forecast does not account for major policy  changes and assumes a deployment cycle  consistent with the present patch chart.

Possible future impacts to model:

		 Changes in deployment rates

		 Effects of length of stay statistics due to type of WT entries (increased PTSD, decreased MEB referral, etc.)



Sample output of updated forecasted population in all WTU facilities.  Simulations also provide the flexibility to input more historical data, modify distributions and update known changes in policy or future events.   





7412







7691









9157









8257
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CPT

1LT

MAJ

Time N

Time N+1

Time N+2

Officer Forecasting Model





















Promoted

Continued

Lost

Promoted

Continued
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EG Solves the Following Problem …



Enlisted Grade Model (EG)

Objective:  Minimize operating strength deviation at the grade and aggregate levels



Subject To:

		Congressionally mandated end strength

		Budget constraints (man years = $$)

		Projected losses, TTHS, and other gains

		Promotion policies

		Accession seasonality bounds

		Non-prior service / prior service accession mix





Decision Variables:  Promotions and accessions by month.



“The Mission”
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EG Network Structure



Inventory Continues

(E5, MSV 25, Month 10)

inventory (summed over nodes) will be compared to monthly targets

E5

MSV 25

Male

Month 10

Losses

take place at a rate over month based on incoming inventory;

additional losses may be

programmed by analyst

E5

MSV 26

Male

Month 11

E6

MSV 25

Male

Month 10

E6

MSV 26

Male

Month 11

Promotions to E5

take place after losses

 applied at E4

Promotions to E6

take place after losses

 applied at E5

Promotions to E5

Inventory Continues

Losses

Leave Network

Promotions to E6

		Promotions take place after losses are subtracted.

		Inventory, summed over nodes, is compared to monthly targets (modified structure).

		Losses take place at a monthly rate; additional losses may be programmed by analyst.





-We use these model dimensions based on research on which rates are best to

Forecast the Enlisted Force.  We chose grade, MOS and gender.



One important point I like to emphasize here is that the Network Optimization

Model has strict conservation of flow.  Basically, what goes “IN” during a time

period, goes “OUT”.

*
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   ES Forecasting Methodology

		Develop rates using historical data to predict the rate of transactions per month









		Simulate the predicted flow of Army personnel on a monthly basis using these rates

		Perform an Optimization to prescribe transactions that best meet objectives while satisfying constraints



Trained Strength Rates

		ETS Loss Rate

		RET Loss Rate

		OTH Loss Rate

		Promotion Rate

		Demotion Rate

		Mandatory Reclass Rate

		Reenlistee Reclass Rate

		Reenlistment Rate

		Extension Rate

		Reenlistment Factor

		Extension Factor

		Term-of-Service Factor

		THS Factor



Trainee Rates

		Trainee Loss Rate

		Trainee Graduation Rate

		Trainee Retraining Rate

		Trainee Restarts Factor

		Trainee Starts Grade Factor

		Trainee Pre-AIT To-MOSS Factor





*
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ES Trained Strength Network

*



*

I like to explain that our model accounts for MOS transitions from

many MOS to one (for example, 11Z capper MOS).  As well as MOS that go from

one to many.

We also account for Reclassifications with match HRC’s IN/OUT call messages on 

Re-enlistments.
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ES Trainee Network

*



*
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Motivated personnel, in sufficient numbers and with the right mix of skills, training and experience is the bedrock of military capability. This has always been the case, but the requirements of defence transformation have led to increased levels of interest in this area as many nations embark on major changes in manpower structures in order to meet the new needs of expeditionary operations rather than territorial defence. Even for nations who have largely completed this change, demographic and economic pressures will continue to pose major challenges to national Ministries of Defence in formulating and implementing personnel policies. Many of the problems that currently exist in this area make it difficult for Nations and NATO Human Resource Management (HRM) bodies to function efficiently and effectively. 

Operational analysis and other model-based approaches are capable of providing valuable support to defence decision-makers addressing personnel issues. However, this application domain has tended to have a lower profile than work relating to topics such as concepts of operation, equipment acquisition and logistics. The Specialists� Meeting therefore provided an opportunity to redress this balance.
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