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1.0 INTRODUCTION AilD SUMMARY

CONSAD Research Corporation has been under contract to the
Air Force Human Resdurces Laboratory (AFHRL) of the Air Force
Systems Command to construct and demonstrate a methodology for
estimating the costs of co..ducting on-the-job training (OJT) in the
Air Foxce. The project focus has been on the formal upgrade train-
ing to the 3, 5, and 7 skill levels. The objective of this research has
been to produce a series of cost estimating relationships which will
employ existing Air Force data systems to ge.erate the desired OJT
program costs at various command levels and over a range of user-
specified time intervals., This methodology is intended to provide
reasonable cost estimates for budgeting and planning purposes,
without burdening the user with costly and time-consuraning data col-
lection requirements. The costing approach detailed in this report
should also be of value to the Air Force in maximizing the efficiency
of resource allocation.

1.1 Summary of Project Tasks

The project effort consisted of five major tasks:

. Task 1. 0 - Literature Review.

. Task 2.0 - Cost Factor Identification.

. Task 3.0 - Cost Factor Quantification,

. Task 4. 0 - Specification of Costing Methodology.
. Task 5,0 - Demonstration Costings.

1.2 Literature Review Summary

The literature review activities focused on the analysis and eval-
uation of a wide range of completed and ongoing research in the areas
of program costing, benefit-cost analysis, program evaluation, and
training program management. An emphasis was given to research
dealing with OJT and vocational-technical education. The major
sources of information included the Defense Documentation Center,
AFHRL, the USAF Air Training Command (ATC), US Department of
Health, Educstion and Welfare, and the US Department of Labor,
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This review of the state-of-the-art was extremely valuzble in formu-
lating a taxonomy of relevant cost factors. However, most existing
program costing techniques would have required too much collection
of new data for practical application in the current effort,

1.3 Cost Factor Identification Summary

In pursuing the identification of relevant cost factors associated
with an OJT program, costs were categorized using the following
general cost accounting categories:

. Fixed overhead expenses.
. Variable input costs,

. Opportunity costs.

. Capital expenditures.

Each of these categories was then broken down into a set of specific
cost items.

The rmajor category of capital costs eventually quantified was the
cost of development and revision of materials for career development
courses (CDCs). The initial cost of development of a given CDC is
recovered over the expected useful life of the course,

Fixed overhead costs arc. those which result from the adminis-
tration and management of the OJT program and which do not vary
with the number of trainees, In this category, cost factors were
developed to reflect the costs of regularly maintained OJT personnel
at the Air Force Headquarters, major command (MAJCOM), and con-
solidated base personnel office (CBPO) levels, as well as the cost of
the time spent in OJT activities by personael of the Extension Course
Institute (ECI).,

Variable input costs are those which depend specifically on the
number of trainees present, Cost factors included in this category
accounted for supervision, unit OJT administration, and the cost of
printing and distributing CDC materials,

Opportunity costs, the subject of conside:able debate, were
included as a policy option. As no clear consensus exists concerning
the use of opportunity costs, their employment in the costing
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methodology was classified as one of the optional costing modes. This
cost category was represented by a factor for the value of trainee time.
Opportunity costs, as well as overhead and variable input costs, were
treated as expensss in the accounting period in which they occur,

These chosen cost factors are the product of critical evaleation
of available data and quantification techniques. Initially, the "wish
list" of possible cost factors included such items as land, buildings,
and office and training equipment and supplies, as weli as factors for
the cost of personnel time and the cost of training materials, Based
on a review of existing Air Force data bases and management informa-
tion systems, as well as on several interviews with OJT personnel,
the more practical list of cost factors was compiled, The overriding
criterion in selecting these cost factors was the availability of quantifi-
cation information through existing Air Force data structures., Appli-
cation of this criterion to the set of possible cost items resulted in the
following conclusions:

. Cost items dealing with OJT shared equipment,
supplies, facilities, and land were not specifically
accounted for in any total Air Force data system
and would thus require primary unit-specific data
collection for measurement.,

. Equipmeant used exclusively for OJT purposes is
normally purchased under operational budgets that
do not separately account for OJT capital, opera- !
tions, and maintenance costs, ‘

. No specific accounting of OJT trainee time is avail-
able through any systemwide manpower or personnel
data structure, '

In light of these major data system constraints, the list of measurable
cost factors to be included in the methodology was narrowed to the
aforementicned items., These cost factors represent direct costs of
the Air Force OJT program,

It should be noted that some of these cost factors overlap several
of the cost categories, Development costs for instructional aids include
the overhead costs incurred by the responsible agency. Production
costs for those aids also encompass supplies, postage, handling, and
clerical services. Personnel costs for administration and management
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include time spent in planning OJT programs and producing OJT man-
3 agement reports. Even though some of these sub-items are not delin-
eated as separate cost factors, they are accounted for in the total cost
figure.

1.4 Cost Factor Quantification Summary

In evaluating various quantification techniques for estimating the
value of defined OJT cost factors, the first consideration was the level
of aggregation at which the costs were to be reported. Since derived
cost estimates may be desirable at several levels of aggregation
ranging from base level to systemwide, emphasis was placed on
selecting an estimating variable which could be readily measured at
various program levels, The selected quantification variable also
required measurerment flexibility with respect to alternative time
frames, since quarterly and semi-annual, a8 well as annual, cost
estimates might be desired,

Based on the above requirements, two quantification options were
selected for analysis. The first is a '"cast per trainee' approach which
requires an accounting of total trainee volume over time for each
selected program stratification, The second is a '""cost per trainee-~
month!' approach which requires an accounting of monthly trainee
volumes for each program stratification over a selected time period.
These options were selected for the following reasons:

. Trainee volume data are available through existing
Advanced Procurement Data System (APDS) report-
ing mechanisms at the base level in the form of the
Uniform Airman Record (UAR).

. Trainee volumes are easily aggregated from the unit
to the base, MAJCOM, or system levels in an addi- :
tive sense,

. Trainee volumes are generally reported on a quar-
terly basis, but monthly data can be extracted through
existing data systems,
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The sccond consideration in defining a quantification approach
was the use of derived cost estimating rclationships instead of empir-
ically measurcd cost data. Although somec measured OJT costs are
available, c.g., CDC development and production costs, the majority
of the defincd cost factors are not trcated as scparable accounts in
existing Air Force cost accounting systems. Since the option of insti-
tuting primary data collection procedures to measure these costs was
not within the scopc or intent of the project, emphasis was placed on
developing derived cost estimating parameters. Whenever possible,
however, actual cost data were used to derive the desired cost param-
cters on a per traineec or per trainee-month basis,

Chapter 3 describes, in detail, the data bases used for quantify-
ing the identified cost factors. Analysis of the Occupational Survey
Data Base provided OJT supervision time estimates for several career
fields, as well as information concerning other background characier-
istics. Combinations of this information were used to estimate super-
vision requirements for given trainee-month volumes in the career
fields examined., The cost of this supervisivn time was based on the
standard wage rates by grade as specified in AFR 173-10, Volume 1,
USAT Cost and Planning Factors Regulation.

Factors for administration and management costs were derived
from several sources. A survey of MAJCOMs provided information
concerning manpower used for OJT administration at MAJCOM and
system headquarters, as well as at intermediate commands. Contacts
wich ATC and the Air University provided inventories of OJT manpower
requirements for the OJT Advisory Scrvice and for ECI, Base level
OJT management personnel are specified in AFM £6-3. Using one
OJT administrator per unit, as specified in AFM 50-23, unit OJT
administration costs were estimated using 45 trainees as the standard
load requiring full-time OJT responsibility, These base level admin-
istration requirement estimates were verified through contacts with
Bergstrom Air Force Base personnel.

The costs of other OJT program support functions were estab-
lished through contacts with ECI, CDC development and revision costs
are established through controlled accounting procedures, as are print-
ing costs. These costs have been associated with enrollee-months
instead of traince-months since not all Air Force Specialty Codes
(AFSCs) employ CDCs.,
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1.5 Summary of Project Results

The major resuilt of this project is an QJT costing procedure that
works and is understandable. Where no pragmatic procedure existed
before in opcrational terms, there is now a flexible and easily applied
approach to estimating the costs of OJT activitics at the unit, base,
MAJCOM, and Air Force levels. The methodology can be applicd to
assess thc variability of OJT costs among skills and, in some cases,
between units and commands as an aid in considering the implications
of OJT activities within overall Air Force opecrations. Though the
methodology relies on existing data and approximation based on aver-
ages, its reliability can be judged as quite good at the higher aggre-
gate levels and fair at the individual unit level,

The methodology developed and demonstrated in this project can
be extended to a broader array of practical Air Force applications.
The most obvious expansions and extensions suited to applying the
methodology across the Air Force as a whole inclucde:

. Expanded data analysis and cost factor estimation
based on the processing of data from iccupational
surveys and other sources for as wide an array of
skills as possible,

. Augmented.calculation of cost faciyrz associated
with the use of operational equipment and facilities
for' OJT purposes,

. Intensified assessrnent of trainee productivity while
in OJT in order to sharpen the analytical power and
reliability of the method so far developed.

. Formalized development of an OJT costing procedure
and related manuals or data forms for promulgation
as specific Air Force manual materials to guide
uniform, systemwide calculation of OJT costs.

The basic result of this project has been a realistic demonstration that
OJT costs can be calculated on the basis of existing Air Force data and
under realistic application condicions.
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An overview of the costing methodology itself -- along with
descriptive materials on its practical demonstration -- is provided in
the next chapter. That material is followed by a detailed, step-by-
step derivation of the methodology, its application, and its significance.
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2,0 OVERVIEW OF OJT COSTING METHODOLQGY

Initially, several different approaches to estimating the cost of
OJT were considered. Gay (1974) has described some aspects of an
approach to training cost assessment that attempts to capture the value
of the human capital invested in OJT programs. Such a theoretical
approach has provided guidance in establishing cost categories but
remains too cumbersome to be used in a working cost methodology.
An earlier study by Dunham (1972), which also provided many useful
guidelines, examined in detail the cost 5 OJT to a single skill level
in a single Air Force specialty. This study, which included an OJT
survey, identified many of the cost factors that have since been incor-
poratcd in the methodology presented here.

Most recently, Stephenson and Burkett (1975) have completed a
systems analysis of On~The-Job Training in the Air Foxce. In addi-
tion to further specifying the relevant cost factors, this analysis has
provided a well-defined framework of OJT operations in the Air Force.
The costing methodology presented herein has been designed to reflect
this organization of OJT operations, However, cost factor estimation
using existing data bases has been emphasized so that costly surveys
might be avoided,

Benefits of a costing approach based on fzctor estimation include
both practicality and flexibility. The methodology as presented requires
only a minimum of easy user calculations. Furthermore, cost esti-
mates can be made for a wide variety of training aggregations, all
based on the same standard cost factors, This inherent simplicity
also enhances the comprehension and communication of results.

2.1 Aggregation of Training Costs

Having identified the quantifiable costs of OJT, it became clear
that the cost of any given trainee-month could be expressed as the sum
of costs in each of the basic cost categories, The cost of a trainee-
month could be simply stated as the sum of the costs of OJT super-
vision, unit OJT adminigtration, base CBPO OJT administration,
MAJCOM OJT administration, USAF HQ OJT administration, and CDC
enrollment, Using the capability to assess the cost of a single trainee-
month, it would become possible to assess the cost of any trainee-
month aggregate by summing the costs of the trainee-months included.




S

L

In practice, it became possible to cusily assess the costs of training
in an AFSC at any unit by simply applying the cost factor sum to the
total number of trainee-months since all these trainee-months were
subject to the same supervision cost, being AFSC dependent, and the
same unit, base, MAJCOM, and USAF HQ administration costs,

The additive rature of the training costs further allows cost
aggregations to any desired level. In particular, the cost of OJT in a
career field at a base or MAJCOM can be determined by summing the
costs of OJT in that AFSC across all units in the base or MAJCOM.,
Alternatively, the total cost of OJT at a unit can be assessed by sum-
ming the OJT costs in all career fields present in the unit, Cost esti-
mates for progressively larger training aggregates can be made by
sumniing all unit OJT costs for a base OJT cost, summing all base
OJT costs for a MAJCOM OJT cost, and eventually summing all
MAJCOM OJT costs for an Air Force system OJT cost,

Part of the virtue of such a simple additive structure is that the
cost components can be combined in numerous meaningful ways. I
need be, overhead costs alone can be examined by simply excluding
the supervision cost factor beiore aggregating trainec-month costs,
The cost of training a single person to upgrade can be assessed by
summing the cost each month over the number of months in training.
OJT costs can be compared with formal in-class training costs in any
career field by examining the average cost to upgrade by both means.

2.2 Cost Factor Variation

Having outlined the overall framework within which cost factors
are to be employed, the factors themselves need to be clearly described,
The cost factors have been deiined such that each factor is the result
of a particular OJT-related activity., Each cost factor must also be
associated with the training load to which it applies, that is, the train-
ing quantity supported by the OJT-related activity. The cost of OJT
administration at USAF HQ can be attributed to all QJT systemwide,
Therefore, the ''worldwide' OJT cost factor is a single additive cost
factor that is one compornent of the cost of every trainee-month. The
MAJCOM overhead cost factor, however, cannot be applied to ail
trainee-months. Since MAJCOM OJT overhead supports the OJT in
only.that MAJCOMN.,, the MAJCOM OJT cost factor applies equally to
all trainee-months occurring in the MAJCOM but is not applicable to
the trainee-months in any other MAJCOM, Similarly, overhead cost
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factors have been established for cach basc and for cach unit, A
“worldwide!" cost factor reflecting the costs of ECI staff personnel and
CDC printing costs has becn cstablished and is applicd unifovmly to all
CDC enrollce-months,

The remaining cost factors <~ supervision cost, traince-time
cost, CDC dcvclopment cost -- vary more significantly by AFSC than
by organization. Whercas a very clear organizational delineation
exists for the trainces associated with each overhead cost source, the
three remaining cost items apply to trainces found systemwide. How-
ever, the cost of supcrvision in a carcer field is applied to training in
only that carcer ficld, The cost of CDC development is applied to
enrollees in only the related CDC.

Thesc identificd types of variation in the cost factors have been
specified only after considering other possible variations., It was
originally hypothesized that factor values could vary according to four
parameters -- MAJCOM, gcographic location, Air Force specialty,
and upgrade level, Vamance by location was eliminated as a simplifi-
cation, Size restrictions of the Occupational Survey Data Base required
that supervision costs be examined by varying not morc than one param-
eter,

2.3 Cost Factor Estimation

A central feature of the OJT costing methodology is reliance on
continued data collection and factor reestimation. To estimate the
factors, .otal training costs for each OJT cost component, as assessed
for the most recent accounting period, are attributed to all of the
affected trainee-months carried during the same period,

QOJT cost factor
in dollars per
trainee-mornth

Total cost of OJT component
Total trainee-monthks carried

Most recent
accounting
period

After each cost factor has been estimated, using known costs during
the most recent accounting period, the newly estimated factors can be
applied to training load projections to derive associated cost projec-
tions.

(Cost factor) « (Projected trainee-months) = Projected OJT cost

10
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The periodic reestimation of cost factors enhances the reliability of
cost estimates,

2.4 Optional Costing Modes

So that the costing methodology mignt be as biroadly applicable
as possible, 2 number of optional modes have been described. One
type of option allows the inclusion of cost factors not included in the
standard costing modes. In particular, one option allows the cost of
trainee time to be added to the usual cost factor components. Another
option promotes the use of user-specified cost factors to replace
standardized values so that costings, particularly of small trainee-
month aggregates, can be based on situation-specific data. This
option helps provide for accurate costings of OJT in any unit whose
training load is above or below average. In sum, the optional costing
modes provide the user with the necessary flexibility to apply the
methodology to specific nceds,

11
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3.0 DATA SOURCES AND ANALYSES
] OF COST FAC'LORS !

The purpose of this chapter is to define the sources for data
used in the derivation of cost factors and to provide procedures and
techniques for developing those factors as inputs to the actual costing
methodology described in Chapter 4., For those data items and cost
factors which are career field dependent, actual examples of data
obtained and procedures employed will be utilized for demonstration
purposes,

‘ 3.1 Assessment of OJT Supervisor/Trainer
! and OJT Trainer Time Allocations Through

o

Analysis of Occupational Survey Data

As discussed in earlier chapters, several alternatives to assess-
ing supervisor and trainer time commitments to OJT were considered.
Each alternative was evaluated relative to the critexia of utilizing
existing Air Force data sources and minimizing the data collection and
analysis burden. The end result of this evaluation was a decision to
utilize the Air Force Occupational Survey Data Base and its accompany-

ing data analysis capabilities to estimate, for costing purposcs, the
amount of time spent by OJT supervisors/trainers and trainers in
sole source of task time data available for most AFSCs on a central-
jized basis suitable for maes data analysis,
The Occupational Survey Data Base is maintained by the ATC
Occupational Measurement Center in conjunction with AFHRL, The
data represent responses to surveys conducted in various career fields
by members of those career fields and the relative amounts of time
syant on those tasks. In addition, background data on the respondent's

\ Currently, the data base contains completed survey results for approx-
| imately 67 percent of all career fields, with an additional 9 percent of

the remaining career fields scheduled for survey completion within the
, next 2 years. A more detailed discussion of the status of the Occupa-
tional Survey Data Base is contained in Appendix A,

conducting formalized OJT. This data base constitutes essentially the
which solicited information on the number and types of tasks performed
} \ current assignment, grade, and responsibility are also maintained, ‘

12
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The primary objective of the analysis of Occupational Survey
Data was to develop procedures for defining samples of CJIT super-
visor/trainer and trainer populations and for es timating the arnount
of time allocated to OJT by members of these groups. The above
groups are considered subsets of the total career field population.
These subsets are delineated by defining a set of OJT-related career
field tasks for which indicated respondent pexformance results in the
inclusion of the respondent in the defined group. The procedure by
which task subsets are defined is one of determining OJT supervisor/
trainer and trainer duties and responsibilities from AFM 50-23, as
well as selected field interviews, and then selecting from the career
field t=zk lnventories those tasks which best reflect the determined
responsibilities and duties.

An analysis of cach career ficld's population sample is then
performed which results in the generation of distributional statistics
on percent time spent on OJT tasks, grade structure, and other back-
ground organizational/management information. These statistics are
then used to determine whether sufficient similarity exists among the
populations to justify career field groupings relative to percent time
spent, grade distribution, and other descriptive characteristics. The
remainder of this section discusses the procedures employed and the
examples used in analyzing the Occupational Survey Data Base to pro-
duce measures of percent time allocated to OJT within discrete or
grouped supervisor and trainer populations.

3.1i.1 Definition and Analysis of OJT
Supervisor/Trainer and OJT
Trainer Population Samples

The first step in the analysis of the Occupational Survey Data
Base was to extract from the universe of survey respondents that
subset of respondents which could be classified as OJT supzrvisors/
trainers or trainers in each carcer field. To facilitate this type of
analysis, AFHRL maintains a battery of Comprehensive Occupational
Data Analysis Programs (CODAP) which delineates population subsets
according to uger-specified task performance criteria and then gen-
erates descriptive statistics for the defined groups. Under the initial
assumption that the characteristics of the OJT supervisor/trainer and
trziner groups woull vary with career field, the following generalized
procedures were developed for conducting CODAP analyses:

1, Obtain from AFHRL/OR the Occupational Survey
study number and most current task inventory for
the subject career field,
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Utilizing AFM 50-23, Tables 4-5 and 4-6, in coa-

junction with selected field interviews, select from
the task inventnry those tasks (by number) which
best describe the duties and responsibilities of an
OJT supervisor /trainer or trainer. This task list
is designated as Subset A,

3. Select from Subset A those tasks for which indicated
performance would best assure that the respondent
is an active OJ T supervisor/trainer or trainer.
This task list is designated as Subset C,

4, Selcct from Subset A those tasks for which non~
performance would best assurec that the respondent
is not a formally designated OJT supervisor/trainer,
This task list is designated as Subset B.

5. Develop a CODAP data analysis request which con-
tains thc desired study number, the designated task
subsets, and the following task performance criteria
for defining groups:

a, The OJT supsrvisor/trainer group is defined as
the set of respondents who perform one or more
tasks indicated in Subset C and do not have a "T"
prefix on their Duty AFSC, *

b. The OJT trainer group is defined as the set of
respondents who perform one or more of the
g tasks indicated in Subset C, do not perform the
i tasks indicated in Subset B, and do not have a
"T" prefix on their Duty AFSC.

In addition to the task subset descriptions and task performance
criteria, the analysis request should also contain the following specifi- ;
cations for generating the statistical summearies necessary to evaluate ’
the r:agnitude and variabiiity of OJT time allocations by the various
groups:

ek by e e

#This condition seeks to eliminate possible bias due to the inclu-
sion of ''full-time instruciuz3s' in the OJT groups.

. *i;;;. PP P
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' i. Fo: each of the groups defined for each career field
in Step 5a above, the following statistics are to be

{ generated for the total list of QJ'T tasks in the sub-
’ set career fields:

Ay

IE . Percent performing each task.
\ . Average percent time spent on each task by
members performing,
‘ . Average percent time spent on each task by
F all members,
] . Peycent performing all tasks.
. Average percent time spent in all tasks by
members performing.
I . Average percent time spent on all tasks by
all members,

« ii, For each oi the groups defined for carcer fields in

! Step 5b above, the following statistics are to be gen-
erated for the list of OJT tasks specified for ecach

g ; career field excluding those tasks indicated in
Subset B:

. Percent periorminyg each task,

. Average percent time for members performing.

« Average percent time for all members.

‘ : . Percent periorming all tasks.

« Average percent time spent on all tasks by
members performing.

. Average percent time on all tasks by all members,

i

iii, For each of the groups defined for the career fields
in Steps 5a and 5b above, the distribution statistics
for the following background information categories
are to be generated:

|
e
! -~
| |
|
. Grade. !
‘ . MAJCOM., i
';_” . Primary AFSC, ;
,{,s . Duty AFSC,
1{3' . Job location (CONUS versus non-CONUS).

. . Total months active Federal military service.
“ {‘- ] « Number of subordinates reporting for supervision.

. Organization.
. DBase or installation.
. Present work assignment.
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ive  The following are desirable but not required cross-
tabulations of background variables that can be
requested:

. Distribution of total months active Federal mili-
tary service by grade.

. Distribution of number of subordinates reporting
by MAJCOM.

. Number of respondents with organization desig-
nated as HQ.

For demonstration purposes, the group definition and task cri-
teria procedures were carried out for the 15 selected carser fields
listed in Table 1. The format and content of the OJT task subsets
which resulted from this demonstration are contained in Appendix B.

After the development of task subsets and task performance cri-
teria, the next step is to carry out the CODAP analysis of the Occupa-
tinnal Survey Data Base for each of the career fields being considered.
This was accomplished by submitting an analysis request to AFHRL/OR
containing the task subsets and sample definition criteria ceveloped in
Steps 1 to 5 above and the statistical summary specifications outlined

in Steps i to iv above. In addition to these items, the analysis request
should also indicate the desired stratifications of the variable sum-

maries requested for the analysis. While these stratifications may
vary depending on desired level of detail, the following set of specifi-
cations are considered adequate for the currant methodology:

. Duty AXSGC: 3, 5, 7, and 9 skill levels,

. Primary AFSC: 32, 5, 7, and 9 skill levels.,

. Grade: El to E9 inclusive.

. MAJCOM: all major commands and separate
operating agencies,

. Job Location: CONUS and non-CONUS,

. Numbszr of Subordinates: intervals of five up to
a maximum of 20,

16
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ATSC
Career Field

291x0
293x3
303x2

304x4

316x0F
316x1L
326x1
431x0C
431x1A/C/E
552x0
552x5
611x0

; 672x1

: 702x0
732x1

e p— o e cn—— s il o i — ot S i, T s e e

TABLE 1: Career Fields Selected for Occupational
Survay Analysis of OJT Supervisor/Trainer
and Trainer Samples

Title

Telecommunication Operations

Radio Operator

Aircraft Control and Warning
Radar Repair

Ground Radio Communication
Equipment Repair

Missile Systems Analyst

Missile Systems Maintenance

Integrated Avionics

Helicopter Mechanic

Aircraft Mairntenance

Carpentry

Plumbing

Supply Services

General Accounting

Administration

Personnel Affairs

17

Study

Number

6217¢
5477¢
5177

5735

4721
4852¢
4762¢
4809¢
6071¢
5427
5596
3688
5627
4391
5395

CThese career fields were analyzed for the costing methodology
demonstration.
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. Number of Supervisor/Trainer Tasks Performed:
intcrvals of onc up io the total number of tasks
indicated.

. Percent Time Spesnt on Supervisor/Trainer Tasks:

intervals of one up to 10 percent, then intervals of
10 up to 100 percent,

. Number of Exclusively Supervisory Tasks Per-
formed: intervals of one up to the total specified
number of tasks.

. Number of Sample-Qualifying Tasks Performed:
intervals of one up to the total specified number
of tasks,

. Number of Non-Exclusively Supervisory Tasks
Performed: intervals of one up to the total spe-
cified number of tasks.

. Percent Time Spent on Non-Exclusively Supervisory
Tasks: intervals of one up to 10 percent, then
intervals of 10 up to 100 percent.

As a means of further demonstrating the Occupational Survey
Analysis procedures and concurrently generating sample statistics for
subsequent costing demonstrations,. a CODAP analysis request was
submitted, containing all developed criteria and specifications for the
15 selected carecer fields. AFHRL completed the analysis of six of
these career fields. They are indicated by the superscript '¢' on the
Study Numbers in Table 1,

The results of the CODAP analysis of the specified career fields
are given in several computer summaries of the sample statistics, Of
primary importance to the costing methodology are those summaries
contained in the VARSUM listings. These listings provide frequency
distributions of the defined OJT supervisor/trainer and OJT trainer
groups for each career field over the specified variable stra‘:lications
contained in the analyses request. These distributions, in turn, pro-
vide the means by which the percent time allocated to OJT tasks and
the variability of that time allocation relative to other population vari-
ables can be evaluated,

18
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3. 1.2 Evaluation of Pcrcent Time

Trainers and OJT Trainers

The results of the Occupational Survey Analysis offer three

basic sample distributions which can be utilized to assess the cost of
time allocated by OJT supervisors/ trainers and OJT trainers to the
OJT program,. First, the distribution of each group over the percent
of work time spent on OJT-related tasks allows for the calculation of
the "mean percent of work time allocated to OJT" for OJT supervisors/
trainers and OJT trainers in each career field. * Second, the distribu-
tion of each group over the number of trainees supervised allows for

*Archer, W. B.,, Computation of Group Job Descriptions from
Occupational Survey Data, Lackland AFB, Texas, Personnel Research

Laboratory, Aerospace Medical Division, Air Force Systems Command,
PRL-TR-66-12, December, 1966, It has been recognized that the
means of estimating the percent of work time is based on surveys solic-
iting subjective estimates. However, these surveys were designed to
produce overall job descriptions, Neither the survey administrator nor
the respondents can be expectad to have placed any particular emphasis
or deemphasis on those task item:s that happened to be training-related.
In this respec!, the estimates of training-related time as a portion of
total work time should be suitably unbiased. This position is supported
by McFarland (1974) in a study assessing the compatibility of Manage-
ment Engineering Team (MET) and Occupational Survey estimates of
task time requirements, ''"The correlation obtained between the job
inventory estimates of [percent] time spent and the measured time pro-
vided by MET was 0,7912 with ¥ = 1, 784, .. it can be said that both
methodologies are clearly measuring the same job performance."
Thus, it appears that both means of describing the AFSs provide
similar estimates of relative time requirements for task performance,
However, it remains true that the survey anaiyses do not actually mea-
sure the absolute time requirements for task performance. Neverthe-
less, the demonstrated compatibility of such estimates with those made
by METs, combined with the absence of consolidated absolute training
task time measurements, suggests that the approach employed in esti-
mating absolute time requirements hased on job survey analyses is
appropriate. This conversion from percent work time to absolute time
has been based on the standards for total available work time described
in AFM 26-3, Volume 1. (McFarland, B, P,., Potential Uses of Occu-
pational Analysis Data by Air Force Management Engineering Teams,
Brooks AFB, Texas, AFHRL-TR-74~54, July, 1974,)
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the calculation of an average number of trainees over which the calcu-
lated percent times are allocated. Finally, the distribution of each

group over grade allows for the stratification of OJT supervisor/trainer

and OJT trainer time allocations over the various grade levels for
costing purposes,

Although the above distributional statistics can be obtained
directly from the computer output, it was felt that an intermediate
step of graphically representing the distributions would provide a
more practical means of assessing the characteristics of each group.
It was also felt that such graphical representations would enhance sub-
sequent analyses of time factor similarities among the various groups.

As a means of demonstrating this graphical approach to evaluat-
ing the cost factor characteristics of the groups, the 291x0, Telecom-
munications Operator career field, was chosen as an example. This
field contained 591 OJT supervisors/trainers and 400 OJT trainers.
The distributions of these groups over the number of OJT tasks per-
formed are presented in Figures 1 and 2, These figures demonstrate
the expected difference between the groups in that supervisors who
concurrently function as trainers show a more extensive involvement
in OJT tasks than do those who have only trainer responsibility.

The graphical interpretation of pzrcent time allocated by the
various groups was determined to be best represented by a sequence
of graphs that allowed {for better definition of the time distribution
peaks, The simple graph of percent time spent (Figure 3) is some-
what misleading in that the true sample peak is not clearly defined but
rather implied somewhere within the 0 to 10 percent interval, A more
detailed graph of the 0 to 10 percent interval given in Table 5 provides
a more explicit indication of the distribution shape but the mean is
suspect because the tailing effect of the greater than 10 percent
intervals is not considered. To capture both the tailing effects and
the shape definition, the graphs in Figures 3 and 4 are combined in
Figure 5. This composite form provided the best visual representa-
tion of both shape and mean and was thus chosen as the format for
tabulating percent time data from the Occupational Survey Analysis.
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The composite forrn must, however, be interprated carafully.
Only the wide columns can be read on the vertical scale. The narrow
columns contain the same total areca between 0 to 10 percent time spent
as does the large column, but they have been height-adjusted for visual
comparison. As an intuitive guide, the scaled-down inset reveals an
approximate curve whose shape indicates the pattern of OJT time com-
mitment for Telecommunications Operator supervisors/trainers.
These supervisors generally spend between 4 and 12 percent cf their
work tima in OJ'T. In 2 similar fashion, Figure 6 demonstrates that
OJT trainers in this caraer field commmonly spend 2 to 12 percent of
their work time in OJT, reflecting again their lesser overall responsi-
bility.

As an input to subsequent cesting demonstrations, the percent
time data for each of the OJT groups in the five remaining sample
carecr fields have been tabulated in the recommended graphical form
and are contained in Appendix C,

To further verify the expected characteristics of the OJT groups,
the frequency distributions over skill level are graphed in Figures 7
and 8. These graphs indicate that the majority of the supervisors/
trainers and trainers are journeymen (5 level) and technicians (7 level)
with only small numbezs being amployed in these levels, The relative
shapes of these distributions agree strongly with the observed use of
skilled personnel in the field. Although not directly utilized in the
costing methodology, these skill level distributions may also prove
useful in estimating the utilization and workload of skilled personnel
for resource management purposes,

The ""mean percent time'" estimates derived from the developed
percent time distributions represent those amounts of work time which
are allocated to all trainees supervised. Percent work time estimates
have been converted to approximations of absolute time estimates using
the guidélines for available man-hours as published in AFM 26-3,
Volume 1, Air Force Manpower Standards. The validity of this conver-
sion should be established before OJT cost estimating is operationalized.
In order to maintain cost estimating flexibility at all organizational
levels, the current methodology design calls for the quantification of
cost factors on a unit basis, e.g., per trainee or per trainee-month.

In the case of OJT supervisor/trainer and trainer time, this is accom-
plished by estimating, for each group and career field, the mean
number of trainees supervised. The Occupational Survey Analysis
provides a distribution of groups over intervals of the number of sub-
ordinates reporting for supervision.
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Figures 9 and 10 give graphical depictions of these distributions
for OJT supervisozs/trainexrs and OJT trainers respactivaly in the
291x0 career field. Although some bias is to be expected in these dis-
tributions due to the definition of the variable, the mean should provide
a reasonable estimate of the number of trainees supervised because
groups have been restricted to OJT supervisory and training personnel.
Additionally, independent estimates of the number of trainees super-
vised we'.e obtained for verification purposes from the OJT Advisory
Service Survey* and from Noncommissioned Officers In Charge (NCOIC)
of OJT programs in the major commands. ** These estimates indicated
means in the intervals of 1 to 3 and 1 to 5 trainees supervised respec-
tively which compare favorably with the distributions developed from
the Occupational Survey Analysis. The means of these distributions
will thus be used in conjunction with mean percent time estimates to
develop the appropriate percent time per traince for each training per-
sonnel group in each career field, Alternate forms of this cost factor,
such as estimated time per trainee-month, can also be derived from
these data. These options will be discussed in later sections. ,

The development of OJT supervisor/trainer and OJT trainer time
per trainee estimates will allow for the calculation of the total training
personnel time required for a given number of trainees. In order to
place a dollar value on this time estimate, the distribution of time »
spent over the grades held by members of the training personnel popu-
lation must be known. Again, the Occupational Survey Analysis pro-
vides distributions of OJT supervisors/trainers and OJT trainers over
grade levels for each career field analyzed, TFigures 11 and 12 show
these distributions for the respective groups in the 291x0 career field,
Returning to the skill level distributions in Figures 7 and 8 and recalling
the personnel management guideline of two grades per skill level, it .
can be seen that the grade distributions are consistent with the skill
level stratification of the OJT training personnel. Field inquiries have :
also indicated peak usage of OJT training personnel in the E4 to E6
grade levels which is consistent with the distributions derived from the
Occupational Survey Analysis, As such, these di. tributions will be
used in the methodology to stratify calculated OJT supervisor/trainer |
and OJT trainer time by grade level for costing purposes, .

#*Stephenson, R, W,., and J. R. Burkett, On-the-Job Training in i
the Air Force: A Systems Analysis, AFHRL/TT, December, 1975.
#*%*The MAJCOM OJT/NCOIC Survey was conducted by CONSAD,
See Appendix E.
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3.1.3 Analysis of Cost Factor Aggregations

As indicated in the above analysis procedures, the costing anal-
ysis for OJT supervisor/trainer and OJT trainer time allocation will
require that three data items -- mean percent tirmne, mean number of
trainees supervised, and percent distribution by grade -- be developed
and maintained in the cost factor table for each group in each career
field. While these procedures will result in reliable data at the career
field level, it was felt that some ag; regation of similar career fields
might be made which would reduce the size of the cost factor table
required for the costing analysis,

In defining an approach to aggregating OJT training groups
withir. and among career fields, it was determined that if groups could
be shown to be statistically alike, then the groups could be aggregated
and characterized by a single set of cost factors, In the case of the
six sample career fields used in previous sections, there existed a
total of 12 groups (six career ficlds containing two groups each), Each
of these groups is primarily characterized by four variable distribu-
tions generated from the Occupational Survey Analysis: (1) pexrcent
time spent on OJT tasks, (2) number of trainees supervised, (3) grade,
and (4) skill level. Any two or more groups to be aggregated would
have to be shown to be similar with respect to all of these variables in
order to statistically support the use of a common set of cost factors.

Several statistical analysis techniques for assessing distribution
similarity were considered and the use of the chi square test of depen-
dency was chosen as the most straightforward., Through the use of
contingency tables, chi square statistics were generated for all possible
sairs of groups relative to the four characteristic sample variables,
Utilizing these statistics in conjunction with standard chi square tables,
the probability of being in error if group similarity were rejected was
assessed, Under this hypothesis, a very low probability of being in
error meant that groups could not be statistically treated as similar,

A higher probability meant that similarity could not statistically be
rejected, Tables 2, 3, and 4 show the results of the chi square aggre-
gation analysis for the example career fields, The alpha (a) values in
those tables indicate the error probability with « < 0, 05 indicating
rejection of group similarity and a« > 0,05 indicating non-rejection of
similarity.
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The vomparisons often revealed similarities in one or two vari-
ables but ni.t for all four measures, with two exceptions. Both super-
visors/trainers and trainers appear very similar in the Integrated
Avionics career field and could perhaps be treated as an aggregate
group (Tables 4 and 5). Trainers for Integrated Avionics and Missile
Systems Maintenance also seem similar (Table 3). Though larger
aggregations were not examined, it appeared that an aggregation of
all three of these poptlations would be possible, For demonstration
purposes, hywever, only the pair of Integrated Avionics groups was
considered. This would have reduced the costing demonstratior from
12 groups to 11 groups (see Table 5).

However, aggregations should be considered carefully. iasu il
the chi square test can be used to guantify the probability that distrive~
tions are significantly different, it cannot describe the confidence lev.ls
for deciding that groups are substantizlly similar, This fact is demon-
strated upon a closer examination of Table 5 which reveals consistently
less time involvement by OJT trainers as opposed to OJT supervisors/
trainers even theugh the chi square test does not reject the possibility
of similarity. The bias toward not rejecting similarity is discussed in
more detail in Appendix D,

Because of the relatively small number of groups involved in the
current example, i. was decided to maintain cost factor detail for each
group and ignore the poscible aggregation suggested by this analysis.
In a full-scale implementaticn of the costing methodology involving
several hundred groups, it is anticipated that the aggregation analysis
would generate larger and more reliable aggregates which would result
in a significant reduction in the required uumber of cost factors. This
reduction would render the methodology easier to use, It should be
noted, however, that career field OJT cost estimates based on aggre-
gate cost factors would differ slightly from those based on group-
specific cost factors. If groups are appropriately aggregated, such
differences should be of little consequ~nce.
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TABLE 5: Integrated Avionics Aggregate

Py

Pea o ewone oo 1l

Interval

Supervisors

Trainers

Aggregate

Percent Time Spent on

Tasks in Subset A

00,0000 -
1, 0000 -
2.,0000 -
3.0090 -
4, 0000 -
5, 0000 -
3, 0000 -
%. 0000 -
8. G000 -
a, 0030 -
10. 0005
10,0001
20,0001
30,0001
40,0001
50, 0001
60,0001
70,0001
80,0001
90. 0001
Total

Mean

0.999%

1, 999¢

249999
53,9999
4. 9999
5.9%29
6. 9999
7.9999
8. 9999
9. 9999

10,0001
26G. 0000
30, 0000
40, J000
50,0000
60. 0000
70,0000
80,0000
90, 0000
100. 0000
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TABLE 5 (continued)
Interval Supervisors Trainers Aggregate

Grade

1 0 0 0

2 0 0 0

3 4 4 8

4 8 8 16

5 20 17 37

6 18 7 25

7 6 0 6

8 0 0 0

9 0 0 0

Total 56 36 92

Mean 5.2500 4, 7500 5.0543

Number of Subordinates

Who Report to You

Directly for Supervision ,

0 19 17 36 !

1-5 23 15 38 §

6-10 10 3 13 !

11-15 3 1 4

16-20 1 0 B

Total 55 36 92

Mean 3.4821 1.8889 2. 8587

Duty AFSC
!

32631 0 0 0 |

32651 23 21 44 !

32671 33 15 48

32692 0 0 0 i

Total 56 36 92 l
t
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3.2 Assessment of the OJT Administrative/
Management Burden

A key clement in determining the overall costs of the OJT pro-
gram are the personnel costs associated with the administration and
management of OJT at all affected organizational levels, In identifying
these costs, CONSAD first sought to delineate those groups at various
organizational levels which have full- or part-time responsibility for
direct administration or management of OJT. Those groups which
provided direct support to the OJT program in tezma or course devel-
opment or instruction were also considered part of the overall admin-
istrative/management structure. The procedure utilized to identify
these ''direct overhead components' was one of reviewing applicable
org tnizational manuals and regulations and constructing from them a
composite organizational chart for the OJT program structure. The
resulting chart is presented in Figure 13, The hierarchy represented
in the chart indicates the management chain from the OJT trainee to
the HQ USAF/OPR. This chain exists in a similar form for each
MAJCOM with some variations at wing and base levels.

Having defined those groups involved in the dircct management
and administration of OJT, CONSAD then sought to ascertain the
staffing for these groups and characterize that staffing by grade struc-
ture and variable or fixed size, The primary source for staffing data
at the MAJCOM and intermediate command levels was a survey of the
HQ MAJCOM NCOIC's for OJT. This survey, conducted by telephone,
collected data on the size of OJT staff, their grade distribution, their
fixed or variable nature relative to trainee inad, iheir full- or part-
time responsibility and the percent of staff time directly allocated to

the OJT management/administration function. Staffing data of a similar

nature for base level OJT management was obtained from Air Force
Manpower Standards (AFM 26-3), Table 6 contains references to the
staffing information collected for each organizational level indicated by
the corresponding letter on the organizational chart. Appendix E con-
tains a list of MAJCOMs and Separate Operating Agencies (SOAs) inter-
viewed during the survey process, as well as a table of summary sta-
tistics on their responses to staffing inquiries.
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FIGURE 13: Organizational Structure for OJT Administration,
Management, and Program Suppiort
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The purpose of the staifing data collected through these proce-
dures is to facilitate the calculation of '"direct personnel overhead
factors' which will define the overhead burden associated with each unit
measure of OJT trainec load, Because the size of OJT staff indicated
in Table 6 is subjcct to variation with changes in authorization or work-
load, the calculated burden will be considered an annual factor which
will require reestimation each year. Staffing data for cach indicated
orgaunizational level are to be collected annually according to the data
update requirements specified in Table 6. The staffing data for the
current year are then used to calculate the overhead factor for costing
analyses concducted during that period.

Since the costing methodology is designed for application at the
uait, base, intermediate command, MAJCOM or Air Force-wide levels,
overhead factors must be calculated to correspond with the hierarchical
structure depicted in Figure 13, Each unit, base, and MAJCOM must
therefore have a defined overhead burden which exists to support OJT
conducted within their organizational boundaries. In other words, the
overhead staff burden at the unit/squadron level would be distributed
over the squadron training load, the base overhead staff burden over
the sum of all unit training loads for which it is responsible, and the
MAJCOM overhead staff burden over the sum of all base training loads
for which it is responsible. Overhead staff burdens for OJT program
support such as the Advisory Service and other organizational levels
above HQ MAJCOM would be distributed over the entire Air Force
training lead. Costing at vario:s levels is then accomplished by sum-
ming the overhead burdens to the desired costing level. For example,
costing at the MAJCOM level would require adding the overhead burden
for each unit and base within the MAJCOM to that established for the
HQ MAJCOM and higher levels and then applying that burden to the cor-
responding training loads at the unit level, Each unit-base-MAJCOM
would then have a composite overhead factor reflecting the overhead
staff burden existing for each command string.

Given that overhead staff burdens may change on an annual basis
and that trainees may be supported across year boundaries, it was
decided that the most appropriate training load unit for calculating
annual overhead cost factors woucld be 2 measure of ''trainee-months, "
Under the assumption that a trainee is supported administratively for
the duration of active enrollment in formal OJT, the trainee-month
measure will facilitate the splitting of the overhead burden between the
years where the size of the burden may vary. For example, a trainee
enrolled in OJT for a duration of 6 months starting in September 1977 ‘




and ending in February 1978 would constitute 4 traince-months sup- :
poricd by the 1977 overhcad burdea and 2 traineec-months by the 1978
burden. !

At the outset of the costing analysis, traince-months by organiza-
tional level arc obtained for the most recently completed annual cycle
according to proccdures oatlined in Section 3,6 bzlow. The pursonnel
overhecad burden assessed for the current year by organizational level
is then divided by the trainece-months supported at the organizational
level, thus yielding the annual ''direct pzrsonnel overhecad cost factor"
in units of man-hours or dollars per traince-month. These factors
can then be applicd for costing purposes at varying levels during the
current year as described earlier,

Because annual overhead cost factors are of necessity based on
trainec loads from the previous year, some loss of estimation reliabil-
ity is to be expected when these loads change drastically from year to
year within a given AFSC or organization. This cstimation error can
be minimized by reestimating the factors within a year through utiliza-
tion of the most recent monthly, quarterly or semi-annual trainee-
month data. Procedures outlined in Section 3.6 for deriving traince-
month data can be employed over any specified time interval and would
thus allow for this type of within-ycar estimation of the cost factors.

3.3 Assessment of OJT Program
Support Cost Factors

In Section 3.2, procedures were established for calculating
""direct personnel overhead" cost factors for each organizational level
involved in the direct administration and/or management of the OJT
program. At cach organizational level, these factors represent the
personnel overhead burden which is assigned for each OJT trainee
within that organization for the duration of the trainee's involvement
«a the OJT program. In addition to those organizations involved in the
direct management or administration of OJT trainees, there exist
caertain organizations which provide support for OJT in terms of course
dcvelopment, administration, instruction, and other related activities,
These organizations differ from the others in that the support which
they provide crosses organizational boundaries and the burden of that
support must therefore be allocated to all supported trainees regard-
less of unit, base or MAJCOM affiliation. As such, the development
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of overhead cost factors for these support functions will be treated
separately in this section.

3.3.1 Development of Cost Factors
for the Carcer Development
Course (CDC) Program

The CDCs play a vital role in the ''dual channel' QJT concept.
It is through these "home study'' courses that the OJT trainee supple-
ments his /her job proficiency training with more generalized knowl-
edge of his/her specialty. Although some non-OJT usage of CDCs does
occur, the primary purpose of the CDC program is to provide career
knowledge course support to the OJT program. As such, the costs of
personnel and materials utilized in the development, production,
administration, and revision of CDCs must be considered OJT program
support costs which are attributable to participating trainees.

CDC prugram costs are stratified into two major cost categories.
The first are those non-course-spzcific costs incurred in the develop-
ment and revision of CDCs, the enrollment and tracking of trainees,
and the production and maintenance of instructional materials inven-
tories. The second category are those course-specific costs incurred
in the development and revision of each set of CDC volumes., Non-
course-specitic costs can reasonably be considered as an annual sup-
port burden which is generated equally by each CDC enrollee for the
duration of his enrollment. Procedures for developing this annual
"CDC personnel support burden' are similar to those outlined in Sec-
tion 3.2 and will be discussed in more detail below. Course-specific
costs require a more individualized analysis of each CDC and are thus
addressed as a sepaiate cost factor in Section 3. 4.

Major staff involvement in non-course-specific CDC activities
occurs within the Technical Standards Office of HQ ATC (ATC/TTSS)
and the ECI of the Air University (AU/ECI). The role of ATC/TTSS
is to manage the development and revision of CDCs through coordina-
tion of designated CDC responsibility centers with the editing and pro-
duction staff of ECI. This function is primarily carried out by a staff
consisting of two civilian members allocating approximately three-
quarters of their productive time to the management of CDC develop-
ment and revision activities. Concurrent responsibility for the editing,
production, and dissemination of revised or newly developed CDCs and
the enrollment and monitoring of trainees in those CDCs is delegated
to AU/ECI, To meet this responsibility, ECI is authorized a mixed
staff of 173 military and civilian personnel., As indicated in a recent
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ECI internal audit of staff time allocated by function, these ECI per-
sonnel spent an average of 66 percent of their productive time in
support of their designated CDC responsibilities.

As with the "direct personnel overhead burden' discussed in
Scction 3.2., tha assessment of the "CDC support personnel burden'
for ATC/TTSS and AU/ECI is accomplished through the annual collec-
tion of staffing and staff utilization data as described in Table 6.
Having collected these data for the current year, the support personnel
burden is calculated as the annual "full-time' staff load multiplied by
the percent of productive staff time allocated to the CDC function in
cach organization. Actual staffing and staff utilization data collected
for the current study are referenced in Table 6 and contained in
Appendices E and G for ATC Technical Standards Office (TTSS) and
AU/ECI, respectively.

Development of actual "CDC support personnel cost factors' is
accomplished by allocating the calculated support personnel burden
equally over each enrollee supported, for each month of his/her
enrollment in the current year. Data required to calculate supported
enrollee-months on an annual basis can be obtained irom the AU/ECI
Course Managemcnt Information System. This system generates data
files on a monthly basis which contain summaries of active and inactive
enrollments by reason and category for each cuxreer development course.
These monthly summaries are developed by «waicuiating the net change
in the number of active and inactive enrollmexnts during the month and
then adding that net change to the opening enrollment balance to gen-
erate the closing enrollment balance for the month, Activities moni-
tored during the month which contribute to the calculated net enrollment
change include: new enrollments, course completions, enrollments
suspended (made inactive) due to non-completion, and enrollments
dropped due to lack of progress or for administrative expedience.

For the purpose of calculating annual enrollee-months supported,
the ECI Monthly Summary by Reason (File Number PCNUE020-49A)
has been determined to be the most appropriate data source. A com-
plete list of the summary variables contained in this file is given in
Appendix G, Of these, only the ACTIVE variable is required in the
calculation of enrollee-months. The ACTIVE category represents the
total number of enrollees who are actively participating in the CDC
program at the end of each month, Under the assumption that per-
sonnel support is primarily directed toward the active enrollees, the
following procedures can be employed to estimate annual enrollee-
months for use in calculating CDC support personnel cost factors:
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TEM =[ACTIVE (0) + ACTIVE (M)]
2

Obtain from ECI/EDX the total valuc of the ACTIVE
variable (summed over courses and rcasons) for
CDC enrollees from the ECI Monthly Summary by
Reason (PCNUE 020-49A) for cach of the 13 months
immediately preceding the current costing year.

Define the average active cnrollment (AAE) for any
month i as:

AAE (i) = ACTIVE (i) ;ACTIVE (i-1)]

Decfining each active enrollee in a month to be cquiv-
alent to one enrollee-month, the total annual enrollee-
months (TEM) is obtained by summing the monthly
averages over the specified number of months (M):

TEM = ACTIVE (1) + ACTIVE (0]
2

+ [ACTIVE (2) + ACTIVE (1)]
2 + L N

+ [ACTIVE (12) + ACTIVE (11)]
2

Because the ACTIVE variable represents an vnd-of-
month figure, the 13 monthly values actually bracket
12 'monthly periods (M = 12) with ACTIVE (0) repre-
senting the ending value of the twelfth month preceding
the current year. Keeping this in mind, the annual
summation reduces to the following form:

(1)

M-1
+ Z ACTIVE (i)
i=1
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Once calculated, the estimate of enrollee-months supported can
then be divided into the calculated CDC support personnel burden for
each participating organization, to derive the "CDC suppoxrt pcrsonnel
cost factor" in units of staif burden per enrollee-month, As with the
"direct personnel overhead cost factors' (Ssction 3.2), the CDC sup-
port factors must be reestimated annually. More frequent monthly,
quarterly, or semi-annual reestimations can be made if desired, by
simply utilizing active enrollment data for the 13 months immediately
preceding the most recently completed monthly, quarterly, or semi-
annual period.

In addition to the CDC support personnel burden, enrollees also
share in the generation of annual costs incurred in the maintenance of
CDC volume inventories, Because the printing of instructional mate-
rials is more directly dictated by inventory control requirements than
enrollment levels in any given course, these costs are also considered
non-course-specific. As such, the annual printing costs can be attrib-
uted equally to all CDC enrollees for the duration of their active enroll-
ment in the current year.

Since the personnecl component of annual inventory maintenance
costs is included in the ECI support personnel cost factor, only an
annual "CDC printing costs factor' remains to be calculated, Data
required for the calculation of annual printing costs can be obtained
from monthly printing cost statements transferred from the Air Uni-
versity Print Shop to ECI Printing Control Branch (ECI/DAP). These
statements contain an accounting of actual printing costs incurred each
month and can be summed over 12 months to develop an annual cost
total according to the following procedures:

. Obtain from ECI/DAP the total printing costs (TPC)
indicated on the monthly statements for each of the
12 months immediately preceding the current year,

. Calculate the annual printing cost (APC) as the sum
of the total monthly printing costs over the designated
12-month period: )

2
TPC (i) (2)

APC = 3
i=l

wm
o




DT

U

-
e G AR meda e

To derive the "CDC printing cost factor' for the current yezr,
the calculated annual printing cost is then divided by total enrollee-
months (Equation (1)) for the 12-month period corresponding to the
printing cost summation. Again, this factor requires annual reestima-
tion using the most recent year's printing costs and enrollez-month
data, Within-year factor estimations are also possible by obtaining
monthly printing cost anJ active enrollee data for the required number
of periods immediately preceding the most recently completed month
or quarter within the current year.

The calculation of printing cost factors according to the above
procedures represents a reasonable, direct cost approach to the anal-
ysis of CDC inventory costs. It should be noted, however, that some
porticn of the printing costs incurred in a given year is necessitated
by inventory level requirements established for the succeeding year,
To avoid possible confusion with cost accounting conventions, the
annual printing costs are considered to be an ''expense!' attributed to
the year in which they occur and amortized over the enrollee-months
supported in that year.

3.3.2 Development of an OJT Advisory
Service Cost Factor

The OJT Advisory Service provides important support to the OJT
program through the development, conduct, and maintenance of indoc-
trination and instruction courses for OJT administrators, supervisors,
and trainers, In addition to this primary responsibility, the Service
provides management and administrative guidance to MAJCOMs, bases,
a~d units in the establishment and operation of OJT programs. The
OJT program support provided by the Service is worldwide in scope
and is carried out by a staff consisting cf 83 field advisors and two
headquarters personnel. This staff is utilized full time in support of
OJT and, because their services are offered to all OJT organizations
and participants, the annual cost of Advisory Service personnel must
be attributed equally to all OJT trainees for the duration of their pro-
gram participation,

The development of an "Advisory Service support cost factor, "
therefore, requires an estimate of the annual number of service per-
sonnel and the 'number of trainee-months served. The size of the
anncal personnel burden stratified by AFSC and grade can be obtained
directly from the UDL for the Advisory Service. As referenced in
Table 6 (Section 3,2), these annual staffing data have been collected
for the current study and are contained in Table E3, Appendix E.
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‘fo determine the portion of the staff burden utilized in support of OJT,
the percent of productive stal{f time allocated to this function must also
be determined. This OJT staff utilization percentage can be estimated
on an annual basis through the use of the Advisory Service PREFIT
Report. This report, which is updated monthly and summarized quar-
terly, contains documentation of staff tivae utilized by function, e.g.,
instruction, travel, and course developinent.

By summing staff time over all OJT functions for the 12 months
immediately preceding the current year, an annual OJT time allocation
can be developed. This value can then be taken as a percentage of
annual productive man-hours available for the entire staff* to deter-
mine the OJT staff utilization factor. Multiplying this factor by the
current year's annual staffing, the size of the Advisory Service annual
personnel burden allocated to OJT program support car be estimated
for the current year, If the OJT support role of the Advisory Service
were to change drastically in any given year, the above procedure
would allow for an assessment of changed OJT responsibility. How-
ever, interviews conducted during the current study have indicated that
current Advisory Service staff utilization in support of OJT is full time.
This fact has been reasonably verified through analysis of PREFIT data
ior the first half of 1977.

Once the Advisory Service support personnel burden has been
assessed for the current year, it must be divided by the number of
trainee-months supported. The rationale for the use of the 'trainee-~
month' measure has been discussed in Section 3.2 and that rationale
is considered equally applicable to the Advisory Service cost factor.
An estimate of the worldwide total of OJT trainee-months supported
by the Advisory Service should therefore be made for the 12 months
immediately preceding the current costing year, The annual trainee-
month total should reflect a summation across all career fields and
MAJCOMs with active OJT programs. Procedures for calculating the
required trainee-month estimate are contained in Section 3. 6 of this
report. Dividing this estimate into the support personnel burden will
produce the OJT Advisory Service cost factor in units of personnel
burden per trainee-month for the current costing year,

#Utilizing the estimate of 142 available man-hou.s per month
from AFM 26-3, Volume 1, Table 2.1, zanual productive man-hours
available would be equal to 142 x 12 x the number of staff parsonnel,
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As with all other annual support and overhead cost factoxs, tho
Advisory Service cost factor must be reestimated annually through
! collection of the most recent staffing and trainee-month data accarding
to designated procedures., Since both the staff utilization data frim the
PREFIT Report and trainee~month data (Section 3, %) are updated on a
monthly basis, more frequent reestimations for monthly, quarterly, or
semi-annual periods during the costing year are possible.

o T

3.4 Derivation of an Annual Course
Development/Revision Cost Factor
for Career Development Cou ses

In addition to the non-course-specific costs uiscussed in Section

3.3, an assessment of the total annual CDC program cost incurred in
1 support of OJT must include those costs realized in the development

and revision of CDC instructional materials. These costs axre unique |
! in that they may vary from course to course, they are considered |
| capital investment costs which are amortized over the useful life of the
{ course, and the burden of these costs is attributable equally to only
those enrollees supported by the course over time. Thus, the focus
of this section will be on the development of procedures which will
facilitate the estimation of an "annual CDC development/revision cost
factor'" which reflects the unique time and course-dependent variabil-
ity of this cost category.

3.4.1 Collection and Analysis of CDC
Development and Revision Cost Data

As with the development of other OJT cost factors in this study,
the primary consideraticn in the derivation of CDC development/revi-
sion costs was to establish costing procedures which are supportable
with existing and readily available data, In keeping with this, a series
of telephone and field interviews were conducted with responsible CDC
program agencies to ascertain the source and availability of documented
CDC development and revision costs. These interviews indicated that
a formal requirement for documenting these costs existed within ATC/
TTSS. A directed field interview with TTSS personnel verified that
each school or training center responsible for CDC development or
revision is required to document the costs they incurred in meeting
this responsibility on a standardized set of ATC costing forms (ATC !
Form 433). Copies of the completed costing forms are maintained by
each school or center, and summary cost statistics are accumulated '
by ATC/TTSS. o
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A subsequent interview with TTSS revealed that the ATC Form
435 costing requirement had been recently suspended but that a signifi-
cant history of CDC developtnent and revision costs could be made
available for the derivation of cost estimating procedures. Specific-
ally, it was indicated that these data covered 5 to 6 years, with the
most recent cost figures extending through the first half of 1977, In
order to further examine the data and better determine what type of
capital costing approach could be suppurted, the most recent develop-
ment and revision costs for CDCs utilized in the 15 career ficlds listed
in Section 3, 1.1 were requested from ATC/TTSS., In response to this
request, TTSS accumulated and forwarded data reflecting development
and revision costs for 79 CDC volumes representing course materials
for 22 of the requested career fields. These costs were well docu-
mented and provided detailed information on the purpose of the expen-
diture (initial development, revision, rewrite, or change), the number
of man-hours required by grade level, the unit man-hour costs, and
the total costs incurred for the level of effort expended, A sample of
the format and content of tnese costing data is contained in Appendix H.

In reviewing the documented CDC costs, it was determined that
the following major costs were involved in the development and mainte-
nance of a CDC:

. Initial development cost.

. Annual review cost.

. Minor revision or change cost.
. Major revision or change cost.

Since these costs are incurred to establish or sustain the utility
of a CDC over time, they are considered to be life cycle costs which
must be evaluated over the useful life of the course., Additionally,
since the course provides instructional support to its enrollees for the
duration of its useful life, the burden of those life cycle costs must be
shared equally by all who receive this support over time. Keeping
these criteria in mind, and recognizing the need to be consistent with
other annual CDC cost factors, it was determined that development and
revision life cycle costs should be evaluated on a uniform annual basis,
This can be zccomplished by employing a standardized economic form-
ulation known zs a "Uniform Annual Payment (or Cost) Series.!" Utiliz~
ing this formulation, the total life cycle costs of a course can be con-
verted into an equivalent single annual cost burden to be incurred in
exch year of the useful life of the CDC, This uniform annual cost
burden can thex be allocated equally over zll course enrollees for the
duration of their enrollment in a given year,
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In order to support this life cycle costing approach, data must be
available to document the uscful life, initial development cost, annual
review cost, minor revision cost, and major revision cost for cach
CDC. Vith the exception of 2 measurc of useful life, all of these
required costing mecasures can be obtained dircctly from data contained
on ATC Form 435. Dcpending upon the age of 2 particular course,
these costing measures can be extracted from available ATC Form 435
data for up to 6 ycars, and they can be documented in actual dollar units
or rnan-hour units expended by grade level. Utilizing these documented
historical cost measures, an assessment can be made of average
expected life cycle costs,

Becausc a measure of expected course life is not directly avail-
able from existing data, this component of the costing formulation must
be derived. By definition, the uscful life of any entity is that span of
time (measured in years, months, or days) over which the entity, under
normal maintenance conditions, is actively employed in the capacity for
which it was originally designed. In the case of a CDC, the uscful life
would be that span of time during which the current version, subject to
review and minor revision, is actively used for instructional purposes.
Under this definition, a major revision or rewrite of an existing course
would corstitute both the end peint of the current CDC's useful life and
the beginning point of the revised version's useful life. As such, a
reasonable measure of a CDC's expected useful life would be the aver-
age number of years between initial development and the first major
revision, or a combined average of that number of years with the
times between subsequent major revisions. A comparison of the
initial development and major revision efforts documented for the
sample CDCs revealed that costs incurred were of similar magnitude.
This fact would appear to support the above defirition of usecful life in
that it verifies the assumption that a major revision actually constitutes
a course redevelopment which both terminates the current life cycle
and begins the next. The current costing approach therefore utilizes
this definition of useful life and provides procedures for its quantifica-
tion on a per course basis.

As a first step in implementing the life cycle costing approach
outlined above, procedures must be implemented to collect and analyze
the data required for an annualized costing formulation. The sources
for these data and the techniques for calculating the required average
costing measures are thus presented below:
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Obtain through ATC/TTSS the entire development/
revision cost history for all volumes of each CDC
utilized in the OJT program.

For cach ycar in which data are available, record
the following for each volume of each CDGC:

a, Total man-hours expended by grade for minor
revisions (MIR).

b, Total man-hours expended by grade for annual
review (AR).

¢, Total man-hours expended by grade for initial
development (ID).

d. Total man-hours expended by grade for major
revision (MAR).

Sum the recorded expenditures by grade for each
category 2.a-2.d, in each year (n), over all
volumes (i) of each CDC (j) to calculate the total
annual CDC expenditures by grade for the indicated
categories:

MIR (j, n) ?M].R (i, j' n)

AR (j, n)

i

%AR (i, j, n), and so on.

Utilizing all annuval expenditures (N) by grade,
calculate the average annual CDC expenditures
by grade for catezories 2.a and 2.b:

N,
v -
ny MIR (j, n})

MIR (j) =
R (j) N
N2
A—R' . ﬁ'z AR (j, nz)
G) = N,
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5. Utilizing the single occurrence of initial develop~
ment expenditures (if available) and all cccurrences
(N) of major revision expenditures, calculate a
composite average development and revision expen-
diture by grade (DR) for «ach CDC (i):
N
ID (i) +§ MAR (i, n)

N +1 (if ID (i) # 0)
or
N (if ID (i) = 0)

DR (i) =

In developing an estimate of useful life as the time between major
revisions, one must also consider the marginal time required to publish
the revised version after the revision work has been completed. Since
the current version remains in use until the revised version is pub-
lished, the time span between the publication dates of mnajor revision
would be a more accurate measurement of useful life, Data required
to calculate an average time between major CDC revision publications
can be found in Section IV, Volume 2, of the USAF Program Technical
Training Document (PTT). This document is published by HQ TAC and
is updated in February, June, and October of each year. In Section IV
of the PTT, the publication date of the current version and the comple-
tion date of major revisions are given for each volume of each CDC,
Utilizing these data in the manner described below, an average time
between major revision publication can be devised as an estimate of
expected useful course life for each GDC:

1., From Section IV of the most recent PTT, determine
the publication date for the current version of each
volume of each CDC,

2, Referencing PTT documents for the months immedi-
ately preceding the current publication date, deter-
mine if that date reflects a revision or inital develop-
ment as indicated by information contained in the
"ATC Production' colvmumns,

3. If the current publication date reflects a revision,
then record the previous publication date from the
referenced PTT and repeat the process antil three
revision cycles have been identified or the initial
publication date has been established.
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4, Beginning with tke initial publication date ¢ the last
identified revision publication date, calculate the
time between revisions in months for each volume
in each CDC.

5. Calculate the average time between revisions for
each volume by summing the individual revision
cycle time spans and dividing by the number of
revision cycles utilized. P

6. Calculate the average time between revisions in
ycars for each CDC by taking the mean of the
average revision cycle times for all volumes in
a CDC and dividing that mean by 12,

A comparisor of major revision cost data and completion dates
for the sample CDCs, with the revision indicators in the PTT, revealed
that the definition of a major revision adopted for this study appears to
be compatible with the revision definition employed in the PTT. As
such, the procedures outlined above should provide a fairly accurate
delineation of major revision cycles and thus a reasonable estimate of
useful course life according to the convention utilized earlier in this
section. It should be pointed out, however, that these procedures
would result in a less reliable estimate of useful life for those CDCs
whose revision periods varied widely. In this case, a specific inquiry
as to a reasonable estimate of useful life might be made of the training
center personnel responsible for the course revisions.

3.4.2 Derivation of Annual CDC
Development and Revision
Life Cycle Costs

As discussed in the preceding section, the life cycle of a CDC
can be estimated as the time between major course revisions. The life
cycle costs of 2 CDCT would therefore consist of those costs incurred
over the defined useful course life, Specifically, these costs consist
of the development/revision costs required to activate a new or heavily
revised course, the annual review costs expended to assure course
adequacy, and any minor revision costs incurred to maintain that ade-
quacy. The basic premise to be used in evaluating these life cycle
costs in the current study is that, in the presence of these continuous
review and revision efforts, each CDC has a lifetime consisting of
several discrete life cycles, whose average duration can be related to
an average cost burden. This premise is supported by ATC/TTSS
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personnel who have indicated that the man-hour expenditures docu-
mented for each cost category are relatively constant over time, with
dollar expenditures varying according to current wage and salary
scales. As such, the annual evaluation of the current cost of average
man-hour expenditnres over the average life cycle of a CDC will pro-
vide a reasonable estimate of the uniforrm annual CDC cost burden in
any given year of any given life cycle,

The calculation of a uniform annual CDC cost burden cun be
accomplished through the use of the standard economic formulation
fcr a "Uniform Annual Payment (or Cost) Series, "

R = p.[leUEIF “’n]
Ll +i0 -1

where: R = the vniform annual cost.
P = the principal amount invested.
n = the number of periods in the life cycle.

]
il

the prevailing interest rate,

Since P is considered to be a one-time investment (cost) at the
outset of the life cycle, any costs incurred over the life cycle must be
converted to an equivalent present ccst. This can also be accomplished
through a standard economic formulation for "Present Value, "

n Ct
PV = \ T ™ ~
t =1 (1 +41) =t .$/
’ ‘/
where: PV = the present valué of life cycle costs.
n = the number of periods in the life cycle.
Ct = the costs incurred in each period t.

foe
1}

the prevailing interest rate.

Empleying these standard fermulations, the annual CDC develop-
ment/revision costs can be derived according to the following proce-
dures:




1. Referring +~ procedures outlined in Section 3.4.1,
develop the average development/revision expendi-
ture (DR), the average annual minor revision expen-
diture (MIR), the average annual review expenditure
(AR), and the mean useful life in years (n) for cach
CDC (j).

2. Utilizing the estimatc of 1704% available productive
man-hours per year, divide the average man-hours
expended by grade in each cost category by 1704 to
convert these expenditures into equivalent man-years
by grade.

3. Employing the most current standard annual cost
(AC) figures by grade (g) referenced in Section 3.5,
convert the man-ycar expenditures for cach cost
category into actual dollar amounts by multiplying
each expenditure by its corresponding annual cost
and totaling those dollar costs across grade levels:

]

it

MIRC {j) = I MIR (j, g)* AC (g)

3

ARC (j) 2 AR (j, g) * AC (g)

n
t

| &l

DRC (j) R (j, g) * AC (g)

n
oM 0
o

4. Calculate the present value of the life cycle costs for
each CDC as:

n

BV (j) = .z (MIRC (j, t) + ARC (j, t))

1 (1 +i)t

5. Calculate the total present life cycle cost (PLC) for
each CDC (j) as:

PLC (j) = PV !j) 4+ DRC (j)

*Using 142 available man-hours per month from AFM 26-3,

Volume 1, Table 2-1, the available man-hours per year are estimated
as 12 x 142,
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6. Calculate the uniform annual CDC development and
revision cost (ADRC) for each CDC (j) as:

.. D
ADRC (j) = PLC (j) [ﬁ%’-ﬂ

In the above calculations, the interest rate (i) may be set to the
Office of Managemer.! and Budget (OMB) approved value of 10 percent,
If another OMB approved rate is normally utilized by the cost analyst,
that rate may be employed in these equations.

3.4.3 Calculation of Annual CDC
Development and Revision
Cost Factors
Having calculated the uniform annual CDC development and revi-
sion costs, the corresponding cost factor can be derived by allocating
those costs equally over the CDC enrollee-months supported by the
course. Utilizing the rationale and procedures developed in Section
3.3.1, the required annual estimates of enrollee-months supported
can be calculated as follows:

1. Obtain the value oi the ACTIVE enrollee variakle as
described in Section 3. 3.1 but maintain its discrete
value for each CDC (j) summed only over reasons
for enrollment.

2, Employing Equacion 3.3.1 with the same variable ‘
and time {rame definitions, the total annual enrollee-
months for each CDC (j) can be calculated as:

TEM (j) = [ACTIVE (i, 0) ; ACTIVE (j, M)]
M-1
+ = ACTIVE (j, i)
i=1

e — e R

3. Referencing Step 6 in Section 3.4.2; the CDC devel-
opment and revision cost factor (DRCF') for the current
costing year is derived in units of dollars per enrollee-
month for each course as follows:

DRCF (j) = ADXC (j)/TEM (j)

ol
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As with other CDC program support cost factors, the develop-
ment and revisior factor must be reestimated annually, utilizing the
most recent annval estimate of enrollee-morths and the most current
annual cost figures for man-hour expenditures. Once the man-hour
expenditures have been estimated using the most recent annual cost
figures, within-year reestimations of the cost factor can be made by
adjusting the enrollee~month estimate for the most recently completed
monthly, quarterly, or semi-annual period.

3.4.4 Estimating CDC Enrollee-Months
as a Function of Trainee-Months

In the actual application of the costing methodology, the CDC
cost factors developed here and in Section 3. 3 must be applied to the
number of enrollee-months present at each organizational level during
the designated costing period. Unlike the procedures designed for
estimating trainee-rnonths (Section 3.6), there appears to be no direct
way of stratifying monthly ECI enrollee data by organization without
some primary programming effort. Since most MAJCOMs, CBPOs,
and units monitor the CDC enrolliment status of their OJT trainees, a
direct measurement of enrollee-months could be employed when cost-
ing OJT at these organizational levels. However, in order to provide
the user with an option to direct field measurement, the following
procedures have been developed to facilitate the estimation of enrollee-
months by organization as a function of measured trainee-months con-
ducted within the organization:

1. Obtain from EGI/EDX, the average months for satis-

factory course completion (AVG MO) of each CDC

as calculated for enrollees in Category 6 (regular
Air Force airman) with designated enrollment
reason L (OJT upgrade, iateral or rxetraining).
These averages are available on the History File

of ECI Summary by Reason and Category (File
Number PCN UE020-35A/36B).

2. Obtain the moast recent quarterly edition of the
AFMPC report entitled ""Average Time to Complete
OJT by AFSC in Months" (PMC-P260) and extract
the average completion times (ACT) for those
AFSCs and upgrade levels which have CDCs, If
completion times are given for both upgrade and
retraining, take the numerical average of the two
times.
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3. For cach AFSC (i) and upgrade level (j), calculate
the average percent of OJT completion time involving
concurrent CDC enrollment (% E) as:

%E (i, j) = AVGMO (i, j)/ACT (i, j)

If, duec to averaging, % E should excced 1. 00, then
sct it equal to 1.00, This recognizes the fact that
CDC completion is required for training completion
and should therefore never extend beyond the training
period.

These percent enrollment factors can then be multiplied by mea-
sured ¢rganizational traince-month loads for their corresponding AFSCs
and upgrade levels to develop an estimate of the number of enrollee-
months present for costing purposes.

3.5 Quantifying the Costs of OJT Personnel

All of the procedures outlined in previous sections of this chapter
are desiyned to generate OJT cost factors in units of 'personnel burden'
such as man-hours or man-years stratified by grade level. The use of
these units is designed to provide more flexibility and reliability to the
costing methodology in that measures of personnel time allocations tend
to be more stable over time than do their cost equivalences. As such,
the development of cost factors seeks first to calculate personnel
burdens on the basis of more stable percent time or direct man-hour
allocations and then evaluate the actual cost of those burdens according
to the most current wage and salary scales.

The primary source of personnel cost data for establishing the
doilar amount of calculated OJT personnel burdens is AFR 173-10,
Volume 1, which 1s maintained and published by HQ USAF/ACMCA.
This regulation provides standard costs and rates on an annual or
hourly basis for Air Force military and civilian personnel and equip-
ment utilization stratified by organization and equipment classification.
Of specific interest to the current methodology are the annual personnel
costs contained in the fcllowing tables.
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1. Annual Compnsite Standard Rates, Table 20,
Appendix A, page All2, which gives the annual
composite cost of Air Force military personnel
for airman grades E-1 through E-9 and officer
grades O-1 through O-10. This compositc cost
reflects the sum of basic pay, basic allowance
for quarters, miscellancous expense, and incen-
tive and special pay.

2. Average Annual Cost of Civilian Employeces by
Grade, Table 24, Appendix A, page All16, which
gives the annual costs of General Schedule (GS)
civilian personncl for grades GS-01 through
GS-18.

3. Commands' Civilian Average Man-Year Costs,
Table 25, Appendix A, page All7, which gives
the average annual cost of civilian personnel in
the General Schedule, Wage Board, and Direct
Hire categories. These costs reflect an average
across all levels in each category and they are
documente for each MAJCOM.

The application of these data for the purposec of costing OJT per-
sonnel burdens is a straightforward process of multiplying the calcu-
lated man-ycar burden for each personnel category, e.g., training,
direct overhead, and support, by the most current annual cost for the
corresponding‘grade levels involved. For the specific cost factors
addressed in previous sections, this costing process would be accom-
plished as follows:

OJT Supervisor/Trainer and
OJ7T Trainer Personnel

1. CGiven that the trainee load for a supervisor (S) in
each career field (i) is represented by the average
number of trainees per supervisor (R) for that
carecer field (Section 3.1.2) and that this trainee
load is constant over time, thz annual trainee-
month lcad (ATL) for a supervisor can be calcu-
lated as:

ATL (s, i) = R (s, i) 12
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For a micasured traince-month load (TMIL) by
carcer field (i) over a specified costiig poriod
(Scction 3.6), the number of equivalent annual
supervisors (S) required is given as:

S (i) = TML (i)/ATL (s, i)

Given that the number of trainers required to
supplement the supervisor's responsibility in
cach_carcer ficld (i) is represented by the ratio
of trainers to supervisors (TSK) in cach carcer
ficld (Section 3. 1.2), the number of equivalent
annual trainers (T) required for the given trainee-
month load is calculated as:

T (i) =S (i) * TSR (i)

Since the calculated mean percent of time allocated
tc OJT (PT) for supervisors and trainers in each
carecr field (Section 3.1, 2) represents the fraction
of a man-year rcequired to support the annual
trainee-month load, the number of supervisor

(SM) and trainer (TM) man-years required for the
given trainee-rnonth load is calculated as:

SM (i)
T™ (i)

S (i) « PT (s, i)
T (i) « PT (o, i)

Given that the distribution of supervisors (s) and
trainers (t) over grade in each career field (Section
3.1.2) represents the percent (P) of total required
supervisor and trainer time expected in cach grade
level (g), the number of supervisor and trainer man-
years by grade required for the given trainee-month
load is calculated as:

SM (i, g)
™™ (i, g)

SM (i) - P (s, g)
™ (i) « P (t, g)
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6. Having calculated the required number of supervisor
and trainer man-ycars by grade, the cost of those
personnel burdens can be assessed by applying the
corrcsponding annual cost (AC) for cach grade from

1 AFR 173-10, Table 20, as follows:

SMC (i, g)

SM (i, g) - AC (g)
f TMC (i, g)

1M (i’ g) « AC (8)

1. The total supervisor and trainer cost burden (TC)
| for the given trainec-month load can then be calcu-
] lated as:

TC (i) = g[smc (i, g) + TMC (i, g}

Direct OJT Overhecad Personnel

1. For cach organizational level (k), assess the number
of overhead personnel (OP) by grade (g) involved in
the administration and management of OJT and the
percent of available staif time (PST) spent in this
capacity (Section 3.2).

2. Calculate the equivalent number of overhead staff
man-years (OSM) by grade for cach organizational
level as:

; OSM (g, k) = OP (g, k) «+ PST (k)

3, Utilizing the appropriate AFR 173-10 Cost Table for
each staff category (Table 20, AF Officers and Air-
men; Table 24, General Schedule Civilians; and
Table 25, Wage Board Civiliai:s}, the cost of the
direct OJT overhead personnei (OSC) burden for
each organization can be calc.lated by applying the

} annual cost (AC) by grade (g} to the corresponding

¢

staff man-years by grade as follows:

0OSC (g, k) = OSM (g, k) *+ AC (g)
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The total overhead staff cost for cach organization
can then be calculated as:

OSC (k) = § OSC (g, k)

The direct OJT overhead cost factor is then derived
by dividing the total everhcad staff cost for each
organization by the {raince-month load allocated to
that organization (Section 3.0) over the costing period.

OJT Program Support Personncel

For cach organization (k) involved in the provision
of CDC program and OJT Advisory Service support,
assess the number of support personnel required
(SP) by grade (g) and the percent of available staff
time (PST) spent in this capacity (Section 3. 3).

Calculate the ecquivalent number of support staff man-
years (SSM) by grade for each organization as:

SSM (g, k) = SP (g, k) - PST (k)
Utilizing the appropriate AFR 173-10 Cost Table as
described in Step 3 for overhead personnel, calculate

the support staff cost (SSC) by grade for cach organi-
zation as:

SSC (g, k) = SSM (g, k) + AC (g)

The total support staff cost for each organization can
then be calculated as:

SSC (k) = ¥SSC (g, k)
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5¢ The OJT program support cost facter can then be
derived for the CDC program by dividing the total
support staff cost for cach CDC organization by the
total cnrollec-months support:d over the costing
period (Scction 3.3.1). The support cost factor for
the OJT Advisory Service is similarly calculated by
dividing its support costs by the rotal number of
traince-months supported worldwids over the costing
period (Section 3, 3.2).

CDC Deveclopment and Revision Personnel

1. For cach CDC (j), asscss the man-hours expended
by grade for cach cost category and convert them into
equivalent man-ycars expended (ME) by grade (i)
utilizing the estimate of available man-hours per year
from AFM 26-3 (Scction 3.4.1 and Section 3.4. 2,
Step 2).

2, Utilizing the appropriate AFR 173-10 Cost Table as
described in Step 3 for overhecad personnel, calculate
the cost of man-years expended by grade for cach
cost category (minor revision, annual review, devel-
opment/revision) and CDC (sce Step 4, Section 3.4.2).

3. Calculate the uniform annual CDC cost as described
in Section 3, 4.2 and divide this by the number of
enrollee-months supported by the course over the
costing period (Section 3, 4. 3) to derive the CDC
development and revision cost factor.

Employing the procedures outlined above, the cost of OJT per~
sonne} burdens established fui various trainee loads and organizations
can be assessed. The only update requirement is that the cost analyst
maintain the most current annual version of AFR 173-10, as well as
any mid-ycar changes which may have heen made. For reference
purposes, the cost tables referred to in this section and utilized in
the costing demonstration in Chapter 5 have been extracted from the
October 1976 version of AFR 173-10 and are included in Appendix F.
The use of these tables as described above has been discussed with
ACMCA personnel and they have indicated that such use represents a
legitimate application of the AFR 173-10 cost data in a cost estimating
envireniment.
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3.6 Extraction and Analysis of OJT
Trainee and Trainee-Month Data

This section outlines the procudures and analysis techniques
necessary to develop measures of OJT training luad required in the
cost analysis methodology. These measures are utilized for the pur-
pose of estimating annual overhead and support cost factors, as well
as establishing the size of the OJT training load to be costed at various
organizational levels over varying time periods. As discussed in
earlier sections, measures of training load can be developed in units
of trainces or traince-months. Although the trainee unit is perhaps
a more intuitive measure of training load, it does not reflect the
influence of training duration on program costs. This influence is
important in that it recognizes that training costs due to factors such
as supervisor time, administrative/management overhead and program
support are incurred by the trainee for the length of time he/she is
actively involved in the training program.

The trainece-month urit is therefore a more analytically correct
measure of training load since, by definition, it measures the presence
of a trainee over the number of months in which training is actively
conducted, This measure also allows for more costing flexibility in
that it can be clearly defined and recorded for any desired costing
period, e.g., annual, semi-annual, quarterly, moathly, or for the
specified duration of a given training program. As such, the trainee-
month was selected as the unit of quantification for most of the cost
factors discussed in earlier sections and the following discussion will
focus on procedures for measuring training load in that manner.

The -aost detailed, systemwide source of data for measuring
OJT training loads is the Uniform Airman Record (UAR) maintained
by the Air Force Manpower and Personnel Center (AFMPC) and updated
through the Automated Personnel Data System (APDS). The UAR con-
tains a current accounting of airman status with respect to such cate-
gories as personal data, skill classification, job location, current
assignment, educational background, and training. Changes in an air-
man's status in any of these categories are transferred to MPC through
the APDS and an update of the UAR reflecting such changes is mcade
every 3 to 5 days. The UAR thus represents a reliable source of train-
ing status data which can be readily employed to measure training loads
as required by the costing methodology.




Since the estimation of cost factors and the implementation of
costing techniques requires an assessment of active training load for
each organizational level, the procedures for extracting traince-month
data from the UAR must allow for the stratification of these data by
unit, CBPO, and MAJCOM, Additicnally, these data must be further
stratified by career field and upgrade level to facilitate the appropriate
matching of cost factors with traince loads. Software packages
designed to extract any sclected subset of UAR records, such 23 active
OJT trainces, and stratify those records by any number of descriptive
or status variables, are available at AFTMPC/Director of Personnel
Military Systems Management Section (DPMDPQY) and AFHRL/Staff
Management (SM). Utilizing available software, the number of active
OJT traincas can then be assessed on a monthly basis, stratified by
desired descriptive variables, znd accumulated ovex any desired time
frame.

The monthly extr.ction of active OJT trainee records from the
UAR and the creation Jf a moenthly OJT training file containing those
records can best be accomplished by AFMPC/DPMDQY. To facilitate
this type of ongoing data collection requirement, a formal task agree-
ment should be established with DPMDQY which calls for the creation

of a monthly OJT training file according to the following specifications:

1, Define an active OJT trainee record as one containing
any of the following training status code* values in
the '""normal upgrade' variable:

«+ Code A: Normal upgrade training to the 3-skill

level.

++ GCode B: Normal upgrade training to the 5-skill
level.

s» Code C: Normal upgrade training to the 7-skill
level,

«s GCode E: Retraining to the 3-skill level,

«+ GCode F: Retraining or continued retraining to
the 5-skill level,

«+ Code G: Retraining or continued retraining to
the 7-skill level,

*Training status codes as defined in AFM 300-4, Volume II,
effective July 1, 1974,
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2. At the end of each month, extract all active OJT
trainee records as defined in Step 1 above from
the most current UAR version.

3. Masking out descriptive personal data as required,
transfex cach active OJT trainee record to a standard
magnetic tape which should contain at least the follow-
ing status data for each record:

.+ Personnel Accounting Symbol (PAS) consisting
of the two-digit CBPO number, the two-digit
MAJCOM ID, the one-digit DOD organization
symbol (only records with the Air Force code
"F'* should be considered), and the three-digit
PAS number which provides a unique identifier
for each unit,

.+ Primary and Duty AFSCs consisting of a five-
digit number and any indicated prefix or suffix.

.+ The onc-digit training status code as described
in Step 1 above.

Having generated monthly active OJT trainee files according to
the above specifications, an analysis can then be performed to develop
the required measurement of OJT trainee-months. Due to existing
workload and machine time constraints at AEFMPC, it is anticipated
that the actual trainee-month analysis of the generated tapes could be
more efficiently conducted by a separate agency with existing UAR
analysis capabilities. The AFHRL Computational Sciencies Division
has such an established analysis capability which is already supported
by an ongoing UAR data transfer agreement with AFMPC, Based on
the existence of required analytical capabilities and the presence of an
ongoing data transfer agreement, it is recommended that a formal data
analysis task agreement be established with AFHRL/SM to produce
required OJT trainee-month data in support of the OJT cost analysis
methodology. Such an agreement wculd call for the development of
trainee-month measures on a monthly, quarterly, semi-annual, or
annual basis according to the following procedures and specifications:

1. At the beginning of each month, obtain from AFMPC/

DPMDQY the active OCT trainee file tape for the pre-
ceding month.
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3.

Utilizing the AFHRL/SM Distribution Generator (DIG)
utility software, summarize the monthly OJT trainee
file as follows:

&

Ce

d.

For each unit defined by a unique three-digit PAS
number, tabulate the number of OJT trainees by
Duty AFSC and upgrade level where upgrade level
is indicated by the ''mormal upgrade'! variable
according to the following convention:

i» 3-level trainees = Code A trainees
+ Code E trainees,

ii, 5-level traineas = Code B trainees
+ Code F trainees,

iii, 7-level trainees = Code C trainees
+ Code G trainees,

For each CBPO defined by number in the PAS
code, tabulate the number of OJT trainees by
Duty AFSC and upgrade level as indicated in
2,2 above.

For each MAJCOM defined by the MAJCOM ID
in the PAS code, tabulate the number of OJT
trainees by Duty AFSC and upgrade level as
indicated in 2.a above.

Tabulate the total number of OJT trainees indi-
cated in the file by Duty AFSC and upgrade level
as described in 2.a above,

Label the generated OJT trainee tabulations by the
month and year of the corresponding UAR monthly
OJT trainee file and store them in chronological
order on a reference tape,

Under the assumption that the average number of active OJT
trainees present during a month represents an equivalent average
number of trainee-months, the chronological OJT trainee tabulations
can be used to generate annual training loads for cost factor estima-
tion as follows:
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2,

3.

For the specified 12-month estimation period,
retrieve the correspording 12-month-ending OJT
trainee tabulations from the chronological file,
plus the month-ending tabulation for the month
immediately preceding the first month of the
estimation period (referred to as month zero),

Define the average monthly trainees (AMT) in
month (m) for AFSC (i) and upgrade level (j) in
organization (k) as:

AMT (i, j,k, m) = MTﬁﬂﬂﬁm);MT(uhhnvn

where MT is the tabulated number of active OJT
trainees in the designated month.

The annual trainee-month load (ATML) for the desig-
nated factor estimation period is then calculated as
the sum of each month’s average active OJT trainees:

MT 1,3,k 1) +MT (4,i,k, 0)
2

ATML (i,j, k) =

_MT (6,4,k,2) + AMT (i,4,k, 1)
2

+ MT (i,j,k,12) + MT (i, j,k,11)
s 00 2

Considering M to be equal to the total number of
monthly tabulations in the estimation pericd (M = 12),
the above equation reduces to the following form with
MT (0) as defined in Step 1 above:

ATML (i,i,k) = MT G, j,k, 0) ;MT (i, j, k, M) (3)

M-1
+ £ MT (i, j, k,m)
m=l1
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4, Generate a report which lists the annual trainee-
month Joad by AFS5C and upgrade level for each
organization (unit, CBPO, MAJCQOM, Air Force-
wide) in the designated estimation period.

Several variations of the above procedures can be easily employed
to develop trainee-month rneasues for use in performing a cost anal-
ysia of various OJ'I program stratifications over varying costing cycles.
The only restriction is that the desired costing cycle encompass a time
period for which the required monthly trainee tabuiations have been
made. For example, quarterly analyses would be conducted in April,
July, October of the current year, and January of the succeeding year,
semi-annual analyses would be conducted in July of the current year
and January of the succeeding year, and annual analyses would be con-
ducted in January of the succeeding year. In each of the cases, the
value of M in Equation 3 would reflect the numbe: of months encom-
passed in the cycle plus the designated zero month, Other OJT costing
stratification which can be accomplished by extracting selected subs~ts
of the monthly trainee tabulations for the designated costing cycle
would include:

. A single AFSC or group of AFSCs within a given
organization.,

. A single AFSC or group of AFSCs within a group
of organizations or on an Air Force-wide basis,

. All AFSCs within a given organization or group
of organizations.,

. All AFSCs on an Air Force-wide basis,

The ability to extract subsets or groupings of trainee-month
tabulations also plays an important role in support of the cost factor
grouping analyses discussed in Section 3, 1. 3. Should the full-scale
analysis of Occupational Survey Data produce well-defined aggregates
of OJT supervisor/trainer or OJT trainer groups with respect to AFSC
or.organization, then the required trainee-month measures must be
developed in accord with the develcped aggregates. In these cases,
the monthly trainee tabulations would be sumrned across the aggregated
AFSCs and/or organizations and the composite number of monthly
trainees for the aggregate would be employed in Equation 3.
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Since the trainee-month measures derived through all of the
above procedures will be stratified by organization according to PAS
codes, one further step is required for practical interpretation of the
training load data. This step involves the conversion of indicated PAS
codes into their corresponding unit, CBEXQ, and MAJCOM names, The
organizational name equivalents of PAS codes are contained in the PAS
Symbol Directory which is updated and distributed monthly by AFMPC.
Part 2 of this directory is ordered by PAS symbol and would thus be the
most appropriate reference for interpreting tabulated trainee-month
measures.

Due to the frequent updating of the PAS directory, it is recom-
mended that those who utilize the trainee-month data, maintain the
most current hard copy or microfiche version of the directory, and
employ it to manually interpret the training load data as required.
Alternatively, a computerized name equivalence of the PAS codes
could be developed and updated by AFHRL /SM so that computer-
generated reports could be matched with the name list and a revised
repor: generated with actual organizational name references. Since
the UAR does contain some organizational name references, a third
option would be to produce a mixed report containing actual names or
acronyms fo: relatively stakle organizations such as MAJCOMs, and
PAS codes for organizations subject to more variation such as units,
The coded portion of this mixed report could then be interpreted
manually or with a computerized list as desired. Considering that the
two latter interpretation approaches would require an additional pro-
cessing burden, the direct manual approach appears to be the best
interpretation alternative, both in terms of user flexibility and ease
of implementation.

3.7 Trainee Time

As described in Section 4. 1, one of the optional costing modes
requires an est.mate of the portion of trainee time attributable to train-
ing activities. In the trainee time cost modes, an equivalent portion of
the total cost of trainees can be attributed to OJT. Accordingly, a
trainee time factor needs to be developed.

OJT trainees are expected to be somewhat productive, but less
productive than they would be if already fully trained in their positions.
The difference between the productivity of a fully trained airman and
one who is in OJT, other things being equal, is a productivity loss
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associated with the OJT. Furthermore, the value of this productivity
forcgone by the airman in QJT can be seen as a cost of the OJT pro-
gram. This interprctation of lost productivity has been the subject of
cnough controversy that traince time factors have been includad in the
methodology as optional.

Percent trainece work time (PNTT) should be derived from an
existing data base, such as the Occupational Survey Data Base, in the
same way that supervisor/trainer and trainer percent time factors
have been derived. The percent trainee work time would be stratified
by AFSC, skill level, and organization. Such a derivation of traince
work time factors poses no theoretical difficulty, but it is not currently
possitle since the Occupational Survey Data Base does not maintain an
inventory o OJT-rclated tasks except as related to supervisory func-
tions.

Tc establish working values of percent trainee time for demon-
stration purposes, estimates were solicited in the OJT/NCOIC MAJCOM
survey. As shown in Appendix E, the NCOICs were requested to esti-
mate the percent of available trainee work time that is typically spent
on duties specified in specialty job descriptions. These estimates were
used as surrogates for OJT trainee partial productivity as compared
with trained airmen. The remaining percentage of available trainee
work time was used as an estimate of trainee time attributable to OJT,
since this represents the productivity difference between the OJT

traince and the trained counterpart. Results of this survey are sum-
marized in Table E4. Since specified duties as described in the spe-

cialty job description are estimated to require 61.9 percent of trainee
time, about 38.1 percent of trainee time has been estimated as the
portion attributable to OJT. In this instance, percent trainee time
has not been stratified by either AFSC or skill level since the neces-
sary deta were unavailable. In the sample costing tables of Chapter 5,
the appropriate MAJCOM-specific percent trainee time factors have
been employed as identified by the OJT/NCOIC MAJCOM survey.
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4,0 THE OJT COSTING METHODOLOGY
] PROCEDURES AND OPTIONS

The purpose of this chapter is to provide a detailed, step-by-step
description of the procedures to be employed and the options available
i for the application of the OJT costing methodology. The basic method-
' olecgy aesign allows for application of developed cost factors and tech-
1 niques in eithar a standardized or user-customized mode. The stan-
1 dardized application involves the employment of generalized cost factors
at the wait, base, and MAJCOM levels to generate OJT costs for user-
{ specified organizational and time aggregations. The customized
{ approach allows the user to modify and/or replace some or all of the
| standardized cost factors through the use of more specific organiza-
} tional or program data which may be available for the desired applica-
? tion. The following sections will discuss each of these approaches in
turn and outline their procedural structure in a format amenable to ‘
\ user implementation. ‘

? 4.1 Data Collection and Cost Factor Estimation

1

i
t’ | Regardless of the costing approach esmployed, there are data
F ! collectior and cost factor estimation activities which must be carried
out initially to implement the methodology and repeated periodically to
assure that the most current costing data are available for analysis
purposes. Primarily, these activities deal with the initial development
and periodic update of the following cost factor and OJT training load
data;

L

. The number by grade and utilization (full or percent
o part-time) of personnel involved in the management
and administration of OJT at the HQ USAF, HQ

i MAJCOM, and HQ Intermediate Command levels,

r ‘! . The number by grade and utilization (full or percent
{' part-tiie) of personnel involved in the management
3 ’{ b
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and administration of the CDC program.

. The number by grade and utilization (full or percent *
part-time) of personnel involved in the management,
administration, and operation of the OJT Advisory
Service.

-
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. Person-hours by grade expended for initial develop-
ment, major revision, and annual review of each
CDC,

. Total annual expenditurex for the production of all

CDC volumes.

. The percent of OJT supervisor/trainer and OJT
trainer time allocated to the conduct ¢f OJT in ecach
career field.

. The percent distribution of OJT supervisor/trainer
and OJT trainer populations over grade.

. Average supervisor/trainee and supervisor/trainer
ratios.

. The annual cost of personnel by grade.

. The tatal number of trainees formally enrolled in

OJT stratified by career field, upgrade level,
MAJCOM, and base/unit.

t . The total number of CDC enrollees stratified oy
} individual course,

. The average montks to successful completion of
OJT for each career field and upgrade level.

. The average months to successful completion of
each CDC.

Sources for the above data and procedures for their collection
and analysis have been specified in Chapter 3. Referencing the appro-
priate sections of that chapter, the following represent the recom-
mended sequence of steps required to implement and maintain the
supporting data structure of the OJT costing methodology. Represen- Lo

! tative examples of calculations and data tables, as developed for the '
‘ demonstration, can be found in Chapter &,
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QJT Supervisor/Trainer and

QOJT Trainer Performance Data

1.

Utilizing the Occupational Survey Data Base and pro-
cedures defined in Section 3.2, develop the following
data tables:

. Table Ia: Consisting of the percent time (PT)
allocated to OJT and the trainees per supervisor
ratio (R) for the OJT supervisor/trainer and OJT
trainer populations in each career field --
Reference Sections 3.1.2 and 3.1, 3,

. Table Ib: Consisting of the percent (P) of OJT
supervisor/trainer and OJT trainer populations
in each grade level and the rativ of OJT trainers
ta OJT supervisors/trainers (TSR) for each carcer
field ~~- Reference Section 3.1, 2,

Updating of these tables should coincide with the
completion of new or revised Occupational Surveys.

Personnel Cost Data

2, Utilizing data sources outlined in Section 3. 5,

develop the following composite data table:

. Table Ila: Containing the annual and equivalent
hourly costs for airman grades El to E9, officer
grades Ol to Ol0, and civilian grades GS1 to GS18.

This table should be updated in conjunction with the
release of revised cost figures from the referenced
data sources,

CDC Development and Revision Cost Data

3.

Utilizing data sources and procedures outlined in
Section 3, 4, develop the following composite data
table:

. Table Illa: Containing development and revision
cost date for each CDC as follows:
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.+ Average annual man-hour expenditures for
minor revision (MIR) and annual review (AR)
-~ Reference Section 3,4, 1.

.+ Average development/revision man-hour
expenditures (DR) -- Reference Section 3.4.1.

.+ Average useful CDC lifetime in years --
Reference Section 3.4. 1.

4, Employing man-hour expenditure and useful lifetime
data recorded in Table IIIa and the personal cost data
contained 1n Table IIa, calculate the present life cycle
cost (PLC) of each CDC according to procedures out-
lined in Section 3.4.2. Record these values next to
the corresponding expenditure data in Table [Ila.

5. Utilizing the present life cycle cost (PLC) values
recorded in Table Illa, calculate the uniform annual
development and revision cost (ADRC) for each CDC
according to procedures outlined in Section 3, 4. 2.
Record these values in Table Illa next to the previ-
ously recorded data for the corresponding CDCs.,

Table IIIa should be updated by repeating Steps 4
and 5 whenever the personnel cost data in Table Ila
are revised, Steps 3, 4, and 5 should be repeated
and Table Illa updated accordingly, whenever new
or revised CDC man-hour/expenditure data become
available as well,

e s e

OJT Upgrade and CDC Completion Time Data

6. Utilizing data sources and procedures contained in
Section 3,4, develop the following data table:

. Table IVa: Containing for each career field and
upgrade level, the average months requirzd for
successful OJT upgrade (ACT), the average months
for successful CDC completion (AVG MO), and the
ratio of CDC completion time to upgrade comple~
tion time (% E) -- Reference Section 3. 4. 4.
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The percent enrollment time factors contained in
Table IVa should be updated at least once per year
utilizing the most recent OJT upgrade and CDC
completion time data. Since OJT upgrade durstion
data are available quarterly and enrollment time
data are available monthly, more frequent quarterly
or semi-annual updates could be mads,

Selection ¢f a Cost Factor Estimation Period

7.

Define the data and cost factor estimating period to
be employed in the application of the meathodology.
As discussed in Chapter 3, this paviod would usually
sepresent the most recent fiscal year ar calendar
year or the 12-month period immediately preceding
the month in which factor estimation is to take place,

CDC Enroliee Load Data

8.

9.

Employing procedures and data referenced in Section
3.4.3, calculate for each CDC (j), the total annual
enrollee-months (TEM) present during the current
factor estimation period. Enter these values in
Table IIla next to previously recorded costing data
for the corresponding CDCs.

Calculate the total annual enrollee-months (TEM)

for all CDCs by summing across the CDC-specific

enrollee-months obtained in Step 8 for the current

factor estimation period -- Reference Section 3.3. 1, '

Enrollee-montt data generated in Steps 8 and 9
should always represent the most current 12-month :
enrollee totals for the selected factor estimation
period. Since enrollee-mouths constitute the amor-
tization base for CDC development/revision costs,
CDC printing costs, and CDC overhead personnel
costs, more frequent updates may be required to
correspond with the estimation of these cost factors.

i - e —— X -

81

B - - . i e e e




RS -I—
Pcp e Wt - o

OJT Trainee Load Data

10, Utilizing procedures and data sources contained in
Section 3. 6, develop the following trainee load tables
for the current factor estimation period:

+ Table Va: Containing the annual trainee-month
load (ATML) for each career field stratified by
MAJCOM with column and row summations reflect-
ing career field and MAJCOM totals respectively
-- Reference Section 3.6,

. Table Vb: Containing the annual trainee-month
load (ATML) for each career ficld and upgrade
level stratified by unit or squadron with column
and row summations reflecting carcer ficld/level
and unit totals respectively -- Reference Sesction
3.6. One of these tables will be required for each
base under consideration with the total base train-
ing load represented as the sum of annual trainee-
months across all unit totals listed in the base
table,

1ll. For each career field listed in Tables Va and Vb,
multiply the ATML for each organization by the CDC
enrollee-month to trainee-month ratio (% E) listed
in Table IVa to obtain the estimated CDC enrollee-
months by organization (k), career field (i), and
upgrade level (j) for the current factor estimation
period:

EM (i, j, k) = ATML (i, j, k) » % E (i. j)

Record the values of EM next to the corresponding
career field entries in Tables Va and Vb and indicate
appropriate row and column totals -- Reference
Section 3. 4. 4.

Trainee-month and enrollee-month data contained in
Tables Va and Vb should be updated every month since
they constitute the organizational training loads against
which cost factors are applied in an actual costing appli-
catior., Mecnthly vpdates will also assure that required
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12-month totals are available for adjusting USAT,
MAJCOM, Advisory Service, CBPO, and unit/
squadron overhcad factors for the defined factor
estimation period,

Overhead and Support Pexsonnel Cost Data

12, Utilizing procedures and data sources contained in
Section 3.2, deveclop the following tables of OJT
overhead and support parsonnel bused on the most
current manning authorizations:

. Table VIa: Containing the number of authorized
personncl by AFSC and grade serving in an OJT
administrative, management or program support
capacity at HQ MAJCOM, HQ SOA, and inter-
mediate command levels indicated in Table 6,
Section 3, 2, %% In addition, this table should con-
tain the percent of work time spent by authorized
personnel in carrying out the OJT functions indi-
cated for cach organization in Table 6. All data
sources for collecting the required staffing and
utilization information arc contained in Section
3.2 and Table 6.

N e e hi—

« Table Vib: Containing the number of authorized
personnel by grade serving in a CDC program
support capacity at the Air University Extension

Course Institute -- Reference Table 6, Section

) *Regardless of the factor estimation period being used, the

; assessment of OJT overhead and support staff should always be based
on the most current manning documents available for the involved

A organization.

: ®kFor HQ ATC, this includes staff employed in the OJT Advisery
Service (TTFJ) a. d in the management of CDC development and review

!
1{ % (TTSS).

J
o 83

3 ja
! f
y
& — .
&,
. L. - -, e e . P e e —




Ly

« Table VIc: Coataining for each base under con-
sideration, the number of full-time equivalent*
authorized personnel by grade serving in the
CBPO/OQJT unit and the number of {ull-time
equivalent authorized personnel by grade serving
as OJT administrators in each unit/squadron at
the base -- Reference Table 6, Section 3.2. One
of these tables will be required for each base for
which cost analysis is to be conducted,

13. Employing data on the authorized staff and percent
staff time allocated to OJT from Table VIa and the
annual personnel cost by grade frorn Table Ila,
calculate the rotal OJT overhead (OSC) and support
staff costs (SSC) for each organization according to
procedures ottlined for Direct OJT Overhead Per-
sonnel and OJT Program Support Personnel in Sec-~
tion 3.5, Enter these values next to their corre-
sponding organizational staffing data in Table Vlia,

14, Employing daza on the authorized ECI staff from
Table VIb, the percent of ECI time allocated to the
CDC program as discussed in Sect:.n 3.3.1 and the .
annual personnel cost by grade from: Table Ila,
calcuiate the total QJT support staff cost (SSC) for
ECI according to procedures outlined for OJT Pro-
gram Support Personnal in Section 3. 5.

15, Employing data on the number of full-time equivalent
authorized stzff man-years (OSM) from Table Vic
and the annual personnel cost by grade from Table Ua,
calculate the total overhead staff costs (OSC) for each
base and unit according to procedures outlined for
Direct Cost Overhead Personnel in Section 3, 5,
Enter these vzlues next to their corresponding
staffing data in Table VIa,

#*This term refers to the conversion of part-time OJT staff to an
equivalent number of annual full-time personnel. For example, an Eb
spending 40 percent of his productive time as an OJT unit administrator
would constitute an annual s:aif burden of 0,40 E6 man-years.
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Organizational OJT staffing data contained in Tables
Via, VIb, and VIc should be updated at least once a
year to reflect the most current authorized manning
for cost factor estimation purposes, Staffing cost
data developed in Steps 13 to 15 should be updated in
conjunction with authorized manning updates and
whenever personnel cost data contained in Table Ila
is updated. Staff utilization data reflecting OJT
involvement should be reviewed at least once a year
or whenever a major change in organizational OJT
responsibility occurs, More frequent updates of
manning data and their resultant staff costs may be
required to reflect mid-year changes in authorized
personnel,

CDC Printing Cost Data

16,

Utilizing procedures and data sources referenced in
Section 3.3.1, calculate the total printing costs (APC)
incurred for the maintenance of CDC inventories over
the designated factor estimation period.

Implementation of Steps 1 to 16 will result in the development of
data tables and values required to support the calculation of OJT unit
cost factors and facilitate their use in 2 program costing application.
The following sequence of steps describes the procedures for develop-
ing these cost factors based on data generated in earlier steps,

Worldwide OJT Overhead

and Support Cost Factors

17,

Utilizing procedures outlined in Section 3.5, OJT
support and overhead cost data derived in Steps 12 to
16 and trainee-month/enrollee-month data obtained
in Steps 8 to 11, develop the following table of world-
wide cost factors for the current factor estimation
period:

. Table Vlla: Record the total annual CDC support
staff costs (SSC) for ATC/TTSS (Table VIa), AU/
ECI (Table VIb), the annual CDC printing costs
(APC) from Step 16, Record the annual support
staff cost for the OJT Advisory Service (Table VIa)
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and the overhead staff cost (OSC) for HQ USAF
(Table VIa). Calculate the CDC support cost
factor (CSCF') for each organization (k) by dividing
the support staff cost by the total enrollee~-months
supported (TEM) ovex current factor estima-
tion period (Step 9):

CSCF (k) = SSC (k)/TEM (dollars/enrollee-month)

Calculate the CDC printing cost factor (PCF) by
dividing the annual printing cost by the total
enrollec~-months supported:

PCF = APC/TEM (dollars/enrollee-month)

Calculate the HQ USAF overhead factor (AFOF) by
dividing the overhead staff cost by the total annual
trainee-month load (ATML) summed over MAJCOMs
and career fields (Table Va) for the current factor
estimation period:

AFOF = OSC (HQ AF)/ATML (doliars/trainece-
month)

Calculate the OJT Advisory Service (ATC/TTFJ)
cost factor, (ASCF) by dividing the support staff
cost by the total annual trainee-months supported:

ASCF = S5C (TTFJ)/ATML (dollars/trainee-
month)

Record the cost factors next to their corresponding
annual cost data and calculate the worldwide enrollee-
month cost factor (WEM) and worldwide trainee-month
cost factor (WTM) as follows:

WEM

PCK _f'c CSCF (k)

WM

AFOF + AFCF
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CDC Development and Revision Cost Factors

18,

Employing the uniforrn annu«l development and revi-
sion coste (ADRC) for each CDC (j) from Table Illa
and the total enrollee-months (TEM) supported by
each CD7 from Step 8, calculate the development
and revision cost factor (DRCF) for each CDC in the
current factor estimation period according to proce-
dures outlined in Section 3, 4. 3.

DRCF (j) = ADRC (j)/TEM (j) (dollars/enrollee-
month)

Record the values of enrollee-months supported and
the racultant cost factors next to the corresponding
devel:pment and revision cost data in Table Illa.

MAJCOM Overhead Cost Factors

19.

Utilizing procedures outlined in Section 3.5, OJT
overhead personnel coet data derived in Steps 12

and 13, and trainee-month data obtained in Step 10,
develop the following table of MAJCOM overhead
cost factors ifor the current factor estimation period:

+ Table Villa: For each MAJCOM and SOA, record
the overaead staff cost (OSC) from Table VIa and
the annual traince-month load (ATML) summed
across career ifields from Table Va, Calculate
the MAJCOM ovérhead cost factor (MOCF) for
each MAJCOM (k) by dividing the MAJCOM over-
head staff cost by the annual trainee-month load
supported by the MAJCOM during the current
factor estimation period:

MOCF (k) = OSC (k)/ATML (k) (dollars/
trainee-month)

Record the cost factor values next to the corre-
sponding MAJCOM entries,
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Base and Unit/Squadron

Overhead Cost Factors

20.

BOCF (K)

UOCF (k)

OSC (K)/ATML (K)

0OSC (k)/ATML (k)

Employing the total overhead staff costs for each
base (K) and each unit/squadron (k) from Table Vic
and the annual trainee-month load (ATML) summed
over career fields for each base and unit from
Table Vb, calculate the base overhead cost factors
(BOCF') and unit overhead ccst factors (UOCF) for
the current factor estimation period as follows:

Record the values of trainee-months supported and
the resultant base and unit cost factors next to their
corresponding staffing data in Table Vic,

Cost factors developed in Steps 17 to 20 above are designed to be
updated at least once during the specified factor estimation period.

Ideally, all cost factors and their constituent data should be updated at

the same time to raflect the most current data values for the 12-month

period defined by the factor estimation cycle,
of certain cost factors may be required to reflect interim adjustments

More frequent updates

to either their cost component, e.g., authorized staff, personn<l costs,

printing costs, or their amortization base, e.g., trainee-months or
In all cases, care must be taken to assure that both

the cost component and the amortization base are measured over an

enrollee-months,

equivalent factor estimation period,

The execution of Steps 1 to 20 as outlined in this section consti-
The end result of

tutes the first phase of an OJT costing application.

this phase is the production of a series of cost factor and costing data

tables which will be employed in the actual analysis of OJT costs for a

defined organizational level and time period. As discussed earlier,
the second, or cost analysis phase of the methodology, can be carried
out in either a standardized or user-customized format. Procedures

and options for conducting Pnase Il analyses are outlined in the follow-

ing sections,
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4,2 Standardized Analysis
of OJT Program Costs

The standardized approaci: to OJT cost analysis involves the
assessment of OJT program costs through a scries of organizational
training load and cost aggregations. This process starts with the
definition of the training program to be costed in terms of organization
and time period. Using this dimension, the training load associated
with the program is identified and all unit training costs attributable to
the specificd organizational level are applied to the trainee volume,
The resultant program costs are thus an estimate of the dollar amount
required to train the identificd number of personncl over the specified
time period, within the given organization.

In selecting an OJT program cenfiguration for cost analysis, four
dimensions must be considered: (1) skill, (2) skill level, (3) organiza-
tional level, and (4) time period. Each of these dimensions has several
stratifications, the most basic of which are presented below.

. Skill: Cost analysis may focus on any or all AFSCs
or AFSC aggregates for which an Occupational Survey
Analysis of supervisor/trainer and trainer groups has
been conducted or for which alternative data on per-
cent OJT involvement, grade distribution, and super-
visor/trainer ratios have been obtained,

. Skill Level: Cost analysis may be conducted indepen-
dent of skill level or it may focus on training to the
apprentice (3), journeyman (5), or technician (7)
levels,

. Organizational Level: Cost analysis can be conducted
for any unit or squadron; any base defined as a collec-
tion of units, squadrons and/or organizations; any
MAJCOM or SOA defined as a collection of bases,
inte rmediale commands and/or organizations; or the
entire Air Force which encompasses training conducteAd
at all organizational levels,

. Time Period: Since training load data are designed to
be collected on a monthly basis, cost analysis can be
performed for any discrete month or any aggregation
of months.,
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The cost factor tables developed in Phase I of the methodology
will facilitate the analysis of OJT costs for any combination of the
above program dimensions., The only restriction in the standardized
approach is that an assessment of total OJT costs at any organizational
level requires the analysis and aggregation of costs at all lower levels
encompassed within the organizational structure being analyzed. In
other werds, an assessment of bate-level OJT costs would require an
analysis and aggregation of OJT costs for each unit at the base, This
type of 'bottorn-up'' or "building block" approach is designed to recog-
nize the fact that each unit, base, and MAJCOM may have substantially
different training cost factors which are applicable only to training con-
ducted within their organizational structure.

Recognizing both the options and restrictions discussed above,
the following sequence of steps outlines the procedures and data to be
employed in conducting a standardized analysis of CJT program costs,
For ease of reference, these steps will continue the sequence from
Section 4. 1.

Definition of Cost Analysis Scope

21, Ea.ploying the OJT program definition options dis-
cussed earlier in Section 4.2, define the A¥SCs (i),
skill levels.(j), and time periods (t) for which the
cost analysis is to be performed.

22, Specify the organizational level to which costs are to
be aggregated and, utiliziny trainee-month data con-
tained in Tables Va and Vb for the defined time period,
delineate those units, bases and/or MAJCOMs within
the defined organizational level which have active OJT
training loads in the specified AFSCs and skill levels,

Assessment of Training Load

23, Utilizing procedures and data sources outlined in
Section 3.6, create trainee-month load (TML) tables
reflecting the training load over the specified costing
period for each AFSC, skill level, and organization
defined in Steps 21 and 22, These tables should be
constructed according to the format specified for
Tables Va and Vb. in Step 10, If the costing period
is equivalent tc the current factor estimation period,
then Tables Va and Vb can be directly employed as
initially developed in Step 10,
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24, Utilizing CDC data contained in Table Illa, determine
which AFSCs and skill levels specified in Step 21
employ CDCs. For these A¥SCs, determine the
expected number of enrollee~-months (TEM) over the

! costing period according to procedures outlined in

- Step 11, These znrollee-month estimates will be

based on training loads esiablished in Step 23 and

they should be entared into the training load tables
next to their corresponding AFSCs,
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QOJT Supervisor/Trainer
and OJT Trainer Costs

25, Employing procedures outlined in Section 3.5 and .
the trainees per supervisor ratios (R) contained in
Table Ia, calculate, for each AFSC under consider-
ation, the annual trainee-month load (ATL) which
can be supported by an OJT supervisor,

20, Utilizing procedures outlined in Section 3.5, annual

4 ‘ trainee-month ivads (ATL) per supervisor from !

i Step 25, traince-month loads established for the |

3 i costing period in Step 23, and trainer to supervisor |

kl ! ratios (TSR) from Table Ib, calculate the number of '
: equivalent annval supervisors (S) and trainers (T)* '

required to support the established training loads '

for each AFSC and organization** defined in Steps

21 and 22,

27. Utilizing procedures outlined in Section 3.5, percent
time (PT) allocated to OJT for supervisors and trainers
from Table Ia, and the percent grade distribution (P)

7

*An equivalent annual supervisor or trainer represents one indi- .
vidual supporting the designated annual trainee-month load over a one- ) .
year period,

' **Since the standurdized approach calls for the aggregation of
organizational costs from the "'bottom-up, " the calculation of required
supervisors and trainers and their associated costs should always be
performed at the lowest level under consideration -- typically the unit/
squadron,
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for supervisors and trainers from Table Ib, convert
the required supervisor and trainer personnel from
Step 26 into the cquivalent number of supervisor man-
years (SM) and trainer man-years (TM)* required by
grade for each AFSC and organization under consider-
ation,

28, Referencing the results of Steps 25 to 27, develop the
following cost table:

+ Table IXa: Containing for each AFSC and organi-
zation addressed in Steps 25 to 27, the established
trainee-month load for the costing period (TML)
and the number of equivalent annual supervisors
and trainers by grade, required to support the
established training load, **

Since the organizational level typically dealt with in
Steps 25 to 27 is the unit/squadron, one of these tables
will be required for each base containing units under
consideration.

29. Employing procedures developed in Section 3,5,
supervisor and trainer man-year requirements
calculated in Step 27, and personnel cost data from
Table Ila, calculate the supervisor man-year cost
(SMC) and trairer man-year cost (TMC) by grade
for each AFSC anad organization,

30 For each AFSC (i), grade (g), and organization (k),
calculate the total supervisor cost (TSC) and total
trainer cost (TTC) as:

*An equivalent man-year represents one equivalent annual super-
visor or trainer working a fraction of a full-time year (PT) to support
nis designated annual trainee-month load (ATL).

*%Data on the number of requirzd personnel by grade can be
obtained as an interim result of Step 27 involving the application of
percent grade distributions to the supervisor und trainer requirements
established in Step 26, These data deal more with personnel manage-
ment considerations, thus making their inclusion in Table IXa optional,
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TSC (i, k) gSMC (i, k, )

TTC (i, k)

X TMC (i, k, g)

Employing the results of the above equation and the

traince-month loads (TML) recorded for cach AFSC
and organization in Table IXa, calculate the super-
visor cost factors and trainer cost factors¥ for the

costing period as follows:

SCF (i, k) = TSC (i, k)/TML (i, k) (dollars/traince-
month)
TCF (i, k) = TTC (i, k)/TML (i, k) (dollars/trainec-

month)

Calculate the total suparvision cost factor (TSCF)

as the sum of SCF (i, k) and TCF (i, k) and record
both the individual and total cost factors in Table IXa
next to their corresponding trainee loads,

Calculation of OJT Costs

Alternative Form 1l: By Organization

Utilizing cost factors, trainee-month and enrollee-
month data tables derived in earliex steps, develop
the following table of organizational OJT costs.

Table Xa: Record for all AFSCs (i) under con-
sideration in each organization (k), the trainee-
month cost factors obtained as follows:

Total supervision cost factor - TSCF (i, k)
from Table IXa.,

Unit overhead cost factor - UOCF (k) froin
Table Vic.

*Although total supervisor and trainer costs could be directly
applied to each organization OJT cost, these cost factors are calcu-
lated to maintain compatibility with other cost categories.,
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Basc overhead cost facltor - BOCF [rom Table Vie
rceferencing the base at which organization (k}
resides,

MAJCOM nverhead cost factor - MOCF {rom
Table VIIla referencing the MAJCOM or SOA
whose HQ function encompasses organization (k).

Worldwide trainee-month cost factor - WTM
from Table VIla,

Calculate the total organization cost factor (ORCF)
as:

ORCF (i, k) = TSCF (i, k) + UOCF (k) + BOCF

+ MOCF + WTM (dollars/traince-
m.onth)

Record the trainee-month load (TML) for each
AFSC and organization from Table IXa and calcu-
late organizational training costs (OTC) as:

OTC (i, k' = ORCF (i, k) * TML (i, k) (dollars)

Record, for each AFSC having a CDC (j), the total
enrollee-months (TEM) by upgrade level from
‘Step 24 and the corresponding CDC development
and revision cost factor (DRCF) from Table IlIa
and calculate the organizational development and
revision cost share (DRCS) as:

DRCS (i, k) = TTEM (i, j, k)* « DRCF (j) (dollars)
J

*Here the subscript (j) refers to the upgrade level which indi-
cates the applicable CDC development and revision cost factors unique
to the particular skill level,
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Record for all AFSCs the totul 2nrollee-months
from Step 24 ~nd the wiridwide enrollee-month
cost fagtor {WEM) {»»m Table VIia and calculate
the ovganizaticnal GLC supdort cost share (CSGS) "
&85

CSCS (i, k) = TEM (i, k) * WEM (dollars)

Calculate the total organizational OJT costs (TOTC)
for all specified AFSCs as:

NN Y s i T .

§ TOTC (k) = [OTC (i, k) + DRCS (i, k) + CSCS (i, k]
(dollars)

) Recoxd all interim and total costs calculated above
in the organizational cost table.

One of these cost tables will be required for each
organization included in the defined OJT cost analysis
scope, Total OJT costs for the specified AFSCs at
the base, MAJCOM, and Air Force levels can be
respectively obtained by sumrning TOTC across all
organizations at a given base, across all organizations
in a given MAJCOM/SOA or simply across all organi-
zations considered.

Calculation of COJT Costs
Alternative Form 2: By A¥SC

e e — bt i e e

32, Utilizing the basic cost factor, trainee-month, and
1 enrollee-month data employed in Step 31, develop a
table of AFSC-specific OJT costs as follows:

: JJ Table XIa: For each A¥SC (i) under consideration, ' [

develop and record as in Table Xa the total organ- i
izational cost factor (ORCF'), the trainee-month load

(TML), and the totai enrollee-months by upgrade
level (TEM) for all organizations at a defined level
with active training loads in the specified AFSCs.
For those AFSCq with CDC enrollment, obtain the
CDC development and revision cost factor (DRCF)
and the worldwide enrollee-rnonth cost factor (WEM)
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as referenced in Table Xa and calculate the
total enrollece-month cost burden (EMCB) for
cach CDC (j) as:

EMCB (j) = DRCF (j) + WEM (dollars/enrollce-
month)

For cach AFSC, calculate the organizational
training costs (OTC) and the CDC enrollment cost
burden (ECB) incurred in all organizations (k):

OTC (i, k) = ORGF (i, k) » TML (i, k) (dollars)

ECB (i, k) ¥ TEM (i, j, k) « EMCB (j) (dollars)
J

Calculate the total carcer field (AFSC) OJT costs
(TCFC) in each organization and over all organiza-

tions at the specified level as:

TCFC (i, k) OTC (i, k) + ECB (i, k) (dollars)

TCFC (i)

ﬁ TCFC (i, k) (dollars)

Typically, this AFSC costing alternative would be
applied to career field training in all organizations

at a specified level -- usually a base, The resultant
cost table therefore represcente the total cost of OJT
for each AFSC at a base, MAJCOM carecer field costs
can be obtaihed by summing each base AFSC total
across all bases in the MAJCOM, and Air Force AFSC
totals can be calculated as the sum of base AFSC totals
across all bases,

Calculation of QJT Costs

Alternative Form 3: Average

Cost of Upgrade by Organization

33.

Utilizing the basic cost factor data employed in
Steps 31 and 32 and OJT upgrade and CDC comple~
tion time data genecrated in Step 6, develop a table
of average OJT upgrade costs by organization as
follows:
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Table XIIa: For all AFSCs in each organization,

develop and record the total organizational cost ;
factor (ORCF) from Table Xa. For each AFSC /i) i
considered, record from Table IVa the average !
trainee-months (ACT) and the average CDC :

enrollee-months (A~"G MO) required for upgrade :
to the 3, 5, and 7 tevels (j)o For those AFSCs A
3 with CDC enrollment, develop and record the i
4 total enrollee<month cost burden (EMCB) for

cach CDC as in Table Xia. Employing these '
costing data, calculate the average uwpgrade costs b
(AUC) for all skill levels and AFSCs in each organ- E
ization as follows:

AUC (i, j, k) = (ORCF (i, k) * ACT (i, j}) *

+ (EMCB (j) - AVG MO (i, j))
(doilars/tsainee)

Record the above calculated average upgrade costs

in the organizational OJT upgrade cost table next
to their corresponding AFSCs and skill lavels, *

As with Table Xa, one cf the above tables would be
required for each organization included in the cost
analysis if this alternative were chosen. The pri-
mary use of these cost tables would be to estimate !
the cost of anticipated upgrade training during

a given time span. In such applications, the total

training cost (TTC) for a given number of trainees

(NT) by organization (k), AFSC (i), and upgrade level i
(j) could be calculated in any of the following optional f
forms depending on desired stratification: |

o TTC (i, j» k) =NT (i, j, %}+ AUC (i, j, k) (dollars)

BN
f TTC (i, k) = INT (i, j, k) + AUC (i, j, k) (dollars) L
E 4 TTC (j, k) = INT (i, j, k) + AUG (i, j, I (dollars)
J TTC (i) =

?NT (i, j, k)« AUC (i, j, k) (dollars)

K *“
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TTC (k) zijz.NT (i, j, k) » AUC (i, j, k) (dollars)

TTE (j) SINT G, j, k) + AUC (i, j, k) (dollars)

As they were obtained in both Taktles Xa and X]a,
base, MAJCOM, and Air Force totals could be
obtained by summing any desired TTC stratifica-
tion across all organizations within each of those
organizational levels,

Calculation of QJT Costs
Alternative Form 4: Average
Cost of Upgrade by AFSC Using
the Average Cost Factor Method

This alternative costing aprroach employs the same basic data
and procedures as in Step 33 except that trainee-ranonth cost factors
are averaged over all organizations within a particula: organizational
level, This allows for the direct costing of training loads at higher
organizational levels without having to cost out and aggregate each
individual organization. Since enrollee-month cost factors are inde-
pendent of organization, only the trainee-month factors need be aver-
aged over organizations. Such averaging can be done for all units/
squadrons 2¢ a base, withih a MAJCOM or Air Force-wide. Alterna-
tively, average base cost iactors could be used to calculate MAJCOM
averages and those, in turn, used to obtain system averages. Step 34
will outline the general procedures for calculating average AFSC
upgrade costs at a specified organizational level using the average
cost factor approach.

34, Utilizing the basic cost factor data employed in
Steps 31 to 33, and OJT upgrade and CDC comple-
tion time data generated in Step 6, develop a table
of average OJT upgradz costs by AFSC at a defined
organizational level as rollows:

Table XIIla: For each AFSC (i) under considera-
tion, develop and record, as in Table Xa, the
tctal organizational cost factor (ORCF) and the
trainee-month load (TML) for all organizations

at the defined level., For each AFSC, record
from Table IVa the average trainee-months (ACT)
and the avirage CDC enrollee-months (AVG MO)
required for ungrade to the 3, 5, and 7 levels (j).
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For those AFSCs with CDC cnrollment, develop
and rccord the total enrollece-month cost burden
(EMCB) as in Table XIa., For all organizations
(k) within the specificd organizational level (K),
calculate the average organizational cost factor
(/.OCF’) as:

AQCF (i, K) = i(ORCF (i, k) « TML (i, &))/

¥ TML (i, k) (dollars/trainee-
k month)
Employing these avcrage organizational cost factors,
calculate the average upgrade cost for each AFSC at
the specified organizational level as:

AUC (i, j, K) = (AQCF (i, K) * ACT (i, j))
+ (EMCB (j) « AVG MO (i, j))
(dollars/trainee)

Record the average cost factors and average upgrade
costs next to their corrcsponding AFSCs and upgrade
levels in the costing table,

As in Step 33, one of the above tables would be
required for each specified organizational level.
The use of developed average upgrade costs would
also be similar to Step 33 in that these costs could
be applied to a given number of upgrade trainees
to directly calculate total training costs (TTC) at
the specified organizational level, for any AFSC
and skill level stratification, Equations developed
in Step 33 for calculating total training costs are
equally applicable to the costing data generated in
Table XIIIa and TTC aggregations to higher organi-
zational levels could also be obtained as described
in Step 33,

- .,

" .
d'/(‘




£

VAR TR T T T T e e ey

Calculation of QJT Costs
Alternative Form 5: Including
the Cost of Trainee Time

The purpose of this costing alternative is to provide the user
with the option of including the cost of OJT trainee time in the analysis
of OJT program costs, The inclusion of trainee time costs is pre-
sented as an option because investigations have failed to establish a
consensus on the part of Air Force personnel as to the validity of
attributing these costs to the OJT program.* As such, the following
steps outline proceduree for estimating trainee time costs and includ-
ing thera in the cost analysis at the discretion of the user, In general,
these procedures involve the measurement of OJT trainee-months by
upgrade level, grade, and organization for the defined factor estima-
tion period, These trainee loads are then converted into an equivalent
amount of trainse-years by multiplying them by an organizational esti-
mate of percent time spent in OJT activities and dividing the resultant
amount by 12, Annual personnel costs by grade are then applied to the
trainee time estimate, and the resultant total trainee time cost is
divided by the number of trainee-months to develop a trainee time cost
factor in dollars/trainee-month. This cost factor can then be applied
to actual costing period trainee loads using any of the previously
defined costing alternatives. Specific implementation steps for this
approach are given below.

35. Utilizing procedures and data sources outlined in
Section 3.7 and training load data empioyed in earlier
steps, develop a table of trainee time cost factors as
follows:

Table XIVa: For each organization (k) at the
desired organizational level, record from Tables
Va and Vb the annual trainee-month load (ATML)
by AFAC (i), skill level (j), and grade (g) for the
curren. factor estimation period. Also for each
organization, obtain the percent trainee time
(PNTT) for each AFSC and skill level as described
in Section 3, 7. Employing these data, calculate
the equivalent annual amount of trainee time
(ANTT) for each grade and skill level as:

*Refer to Chapter 2, this report, for a more detailed explanation
of trainee cost considerations.,
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ANTT (i, j, k, g) = ATML (i, j, k, g)
 PNTT (i, j, k)/12
(trainee-years)
ANTT (i, j, k) = gAN'I‘T (i, j, k, g)
(trainee-years)
Referencing Table Ila, record the annual personnel

cost (AC) for each grade and calculate the total cost

of trainee time (CTT) for each grade and skill level
as:

CTT (i, j, k, g) = ANTT (i, j, k, g)* AC (g)
(dollars)

CTT (i, j, k) = .g‘: CTT (i, j, k, g) (dollars)
Employing the recorded values of annual trainee-

month loads, calculate the trainee time cost factor
(TRCF) for each grade and skill level as:

TRCF (i, j, k, g) = CTT {, j, k, g)/
AMTL (i, j, k, g)
(dollars/trainee-month)
TRCF (i, j, k) = CTT (i, j, k)/
2 ATML (i, j, k, g)
(dollars /t-ainee-month)
Record the values of PNTT, ANTT, CTT, and
TRCF next to their corresponding organizations
in the cost factor table, As with cost factors
developed in Steps 17 to 20, these cost factors
should be updated once per factor estimation

period or as required by interim changes in

annual cost, training load or percent trainee
work time daza,
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Depending upon user prefurence, traince time costs 1
can be included in the analysis of OJT program <costs i
by making the following modifications to the alterna- I
tive costing approaches decveloped in Steps 31 to 34.

Ml ubal - S TG .o

Alternative 1: Employing data developed in Step 24,
replace the traince-month loads (TML) stratified by
AFSC (i) and organization (k) in Table Xa, with
their equivalent training loads further stratified by
skill level (j)» Record the appropriate trainee time
cost factor (TRCF) from Table XIVa and calculate
the modified organizational training cost (OTC) as:

! sl

OTC (i, j, k) = (ORCF (i, k) + TRCF (i, j, k))
‘TML (i, j, k) (dollars)
.Employing all other cost factors as defined in

Step 31, the total organizational training co<t
(TOTC) is then calculated as:

TOTC (k) = :;[(3‘. OTC (i, j, k)) + DRGCS (i, k)
i *

+ CSCS (i, k)] (dollars)

These modified training costs are then reaorded in
the costing table and the optional cost aggregation
described in Step 31 can be calculated as desired,

Alternative 2: Employing data developed in Step 24,
replace the trainee-month loads (TML) stratified by
AFSC (i) and organization (k) in Table XIa, with
their equivalent training loads further stratified by
skill le vei (j)» Record the appropriate trainee time
cost factor (TRCF) from Table XIVa and calculate
the modified organizational training cost (OTC) as S
indicated in Step 36, Alternative 1. Utilizing these K
modified organizational costs and all other cost
factors as defined in Step 31, caiculate and record
the total career field costs (TCFC) as:

TCFC (i) = X[(XOTC (i, j, k)) + ECB (i, k)]
k™ (dollars)
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If desired, additional cost. aggregations to the
MAJCOM and Air Force levels can be obtained
as described in Step 31,

AN

Alternative 3: Utilizing all cost factors and OJT
upgrade and CDC completion time data as defined
; in Step 33, record the appropriate trainee time
cost factor (TRCF') from Table XIVa and calculate
the modified average upgrade costs (AUC) for
each ATFSC (i), skill level (j), and organization (k)
as:

il

AUC (i, j, k) = [(ORCF (i, k)

. + TRCF (i, j, k)) » ACT (i, j)]
| +[EMCB (j) * AVG MO (i, j)]
1 (dollars/trainee)

Record the modified upgrade costs next to their
corresponding trainee time cost factors in Table
XIlla. Then, employing these modified upgrade
costs (AUC), the total training costs (TTC) for the L
various AFSC, skill level, and organizational strat-
ifications can be calculated according to procedures

and equations outlined in Step 33, I

Alternative 4: As discussed in Step 34, this costing
alternative calls for the use of cost factors which

3 have been averaged across all organizations within

- a specified organizational level, If the trainee

time cost factors developed in Step 35 are given for
organizations below the level at which costing is to
be performed under this alternative, then an average o
trainee time cost factor (ATRCF) must be developed. ' ‘
Utilizing the trainee-month loads (TML) for each o
AFSC (i), skill level (j), and organization (k) as v
defined in Step 24, and the trainee time cost factors '
(TRCF) from Table XIVa, calculate the average

trainee time cost factor for the specified organiza-

tional level (K) as:
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ATRCF (i, j, K) =[§ TRCF (i, j, k) « TML (i, j, K}/

ﬁTML (i, j, k) (dollars/
trainee-month)

Employing these average trainee time cost factors
and all other cost factors and training time data
as defincd in Step 34, calculate the modified aver-
age upgrade cost (AUC) for the specified organiza-
tional level as:

AUG (i, j, k) = [(AOCF (i, k)
+ ATRCF (i, j, k)) + ACT (i, j)]
+[EMCB (j) + AVG MO (i, j)]
(dollars/trainee)

Record the average trainee time cost factors and
the modified average upgrade costs next to their
corresponding AFSCs and upgrade levels in Table
XIlla. As discussed in Alternative 2 above, these
modificd upgrade costs can then be employed to
calculate total training costs (TTC) for various
AFSC, skill level, and organizational stratifications
according to procedures and equations developed in
Step 33.

Steps 21 to 36 above outline the basic methodological
approach for conducting cost analysis of an OJT pro-
gram defined according to the skill level, organiza-
tion, and time period dimensions discussed at the
outset of this section. Although this approach has
been labeled ''standardized, " it does offer the user a
considerable amount of flexibility, both in terms of
program definition (Steps 21 and 22) and cost analysis
format (Steps 31 to 36). These costing options, as
well as the basic overall cost analysis approach, have
been exercised relative to an existing OJT program
and the results of this demonstration are contained .in
Chapter 5. A discussion of additional costing options,
capable of further customizing the approach to suit
individual user needs, is presented in the following
section,
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4,3 User-Customized Analysis
of OJT Program Costs

In develuping the OJT costing methodology, it was recognized
that the standardized "building block'' approach may provide too much
detail for aggregate cost analyses and that the use of estimated cost
factors may not entirely reflect the uniqueness of unit or base level
OJT programs. As such, the methodology has been carefully designed
to allow for diract costing at more aggregate organizational levels and
for the actual development of cost factors by users employing data on
the specific structure of OJT within their organizations. In general,
this flexibility to "customize!'' the cost analysis rzlative to individual
user nceds is facilitated by the following user options:

Data Substitution: Data employed in the development
of cost factors and the measurement of training load
are clearly defined as to their source and utilization,
Given this information, users can readily asseas the
applicability of standardized data to their specific
OJT programs and replace any or all of the defined
data with information they feel better reflects the
structure and operation of OJT within their realm

of responsibility.

Cost Factor Development/Modification: As a logical
extension of data substitution, users may also elect
to radevelop or modify standardized cost factors to
better reflect OJT staffing and time requirements
within their spscific organizations. Since the meth-
odology outlines specific procedures and equations
for developing each cost factor, this option can be
exercised with a minimal expenditure of time and
resources on the part of the user,

Cost Factor Averaginz: Tc further enhance the utility
of the costing methodology at all program levels,
use.s may elect to develop average cost factors whicha
can be directly applied to training loads at various
organizational levels without employing the standard-
ized ''building block'" approach., This option is an
extension of Step 34 in that averaging techniques pre-
sented therein can be zpplied at Intr:rmediate Com-
mand, MAJCOM, and Air Force levels in addition to
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the indicated base level averaging. Since training
loads can be readily measured at any organizational
level, cost factor averaging permits the user to
directly cstimate the cost of OJT at higher program
levels where more aggregate cost estimates are
deemed adequate.

The degree to which the above options are employed by the cost
analyst is primarily dependent on his/her assessment of the relevance
of standardized data and cost factors to the specific OJT program being
considered, The following subscctions will therefore discuss cach of
these options in terms of potential user modifications which could be
made to '"customize' the methodology in response to such an asscss-
ment,

4,3,1 Data Substitution

Since the methodology's data requirements and utilization have
been fully defined, literally all of the standardized data could be sub-
ject to user replacement, However, three key considerations should
be kept i1t mind when determining a desirable degree of data substitu-
tion: (1) the degrec to which standardized data fail to reflect the struc-
ture and opsration of the program being considered, (2) the expected
impact of data substitution on the reliability of cost estimates, and
(3) the ability of the user to obtain desired replacement data in a cost-
effective manner,

Relative to the first consideration, users should determine
whether standardized data itemns are at least reasonable relative to
their knowledge of the OJT program being analyzed. If, for example,
the traince-to-supervisor ratio required in Step 1 varies within a given
range for the program being considered and the standardized value
falls within that range, then replacement would probably te unneces-
sary for estimating purposes. If, however, the standard value was
outside the actual range or a specific ratio was employed in the given
program, then the substitution of a more representative value would
be desirable,

When a more represcntative value is available, users should
determine whether "desirable" substitutions are really necessary rela-
tive to their contribution to estimated program ccsts. For example,
if the desired substitution were to increase the estimated reliability of
a cost category which represented less than 1 percent of total costs,
then such a substitution would probably be unnecessaris for rnost cost-
ing applications,
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The final and perhaps most constraining consideration is the
level of effort required to obtain more reasonable or accurate replace-
ment data, Given that the mechanics of data substitution are relatively
simple, a user who routinely collects required OJT program data at
his /her organizational level might consider substitution even if the
first two considerations do not dictate a real need for data replace-
ment. In other words, if program-specific data are readily available,
their use can orly serve to enhance the utility of the methodology. If,
on the other hand, data replacement would involve primary data collec-
tion activities, then the user should carefully weigh the cost of these
activities against the assessed desirability and need for data substitu-
tion,

Keeping in mind the above considerations, a list of pctential data
substitutions with guidelines for their evaluation is presented below:

QJT Supervisor and Trainer Data - Step 1: These

data provide estimates of percent time allocated to
OJT (PT), supervisor to trainee ratios (R), trainer

to supervisor ratios (TSR), and the percent of training
personnel in each grade level {P), They are developed
as career field averages from a survey conducted on a
systemwide basis and are considered representative of
all organizations in the standardized approach., I so
desired, users may substitute specific program data
for PT, R, TSR, or P, and calculate required super-
visory personnel as described in Steps 25 to 28,
Alternatively, users may elect to provide the actual
number of supervisor and trainer man-years by grade
employed for the conduct of OJT in their organizations
over the costing period (Table IXa), In either case,
consideration of such substitution should focus pri-
marily on unit or base level applications where system
averages might be less representative,

OJT Upgrade and CDC Completion Time Data - Step 6:
These data represent systemnwide averages of the time
required for OJT upgrade and CDC completion in each
career field and skill level, Should the user have
readily available data for these values relative to a
specific program, then substitution can be made if
deemed appropriate. Again, consideration of such
substitutions should probably focus on unit and base
level applications where averages may be less repre-
sentative,
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QOverhead and Support Personnel Data - Step 12:

Since the standardized approach calls for direct
measurement of the numberxr of OJT overhead and
support personnel, replacement of these data should
not be necessary unless the user has specific knowl-
edge of a significant staff variation within his/her
organization. The percent of time spent in designated
QOJT functions is, in some cases, an estimated value
and would thus be a candidate for substitution if users
determined the standardized values to be non-repre-
sentative of known staff utilization.

Training Load Data - Steps 10 and 23: Trainee and
trainee-month data reflecting the training load for
each organization during the costing period are
obtained from the UAR in the standardized approach.
Since these data reflect actual field measurements
of training conducted, substitutions should not be
required. If, however, users detect discrepancies
in the training load data or they wish 1o estimate
trainees for costing some future time period, direct
substitution of trainee load data can be made accord-
ing to specifications set for Tables Va and Vb,

CDC Enrollment Data - Steps 11 and 24: Enrollee-
month data employed in the estimation of CDC cost
factors are obtained directly from AU/ECI records
and should not require user replacement. Measure-
ments of enrollee-month loads by organization are,
however, estimated as a function of trainee-months
utilizing the ratio.of #nrollment time to upgrade time
(% E) as defined in Step 11, If these estimates are
determined to be inaccurate for a particular organi-
zation, ther users may elect to: (1) recalculate the
estimates based on user-supplied value of % E or
(2) provide actual data on the number of trainees
actively enrolled in CDCs in their organization over
the costing period.

Trainee Time Data - Step 35: To calculate the amount
of trainee time which is due to OJT activities, the
standardized approach employs estimates of the per-
cent of trainee time (PNTT) representing the difference
between the productivity of a trained airman and the
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lesser productivity of the OJT trainee. Currently,
these estimates are based on subjective inputs from
a sample of OJT managers. Since the cost of trainee
time can constitute a substantial portion of total OJT
costs, it is recommended that users strongly con-
sider replacing these values with either subjective
or empirical estimates which are more representa-
tive of their specific OJT program structure and
management,

4,3.2 Cost Factor Redcvelopment:
and/or Modification

Primarily, the option to recalculaie or modify the standardized
cost factors would be emploved by those users who have elected to
perfurm data substitutions as described in Section 4.3.1. In these
cases, the cost factors which are based un data replaced by the user
will need to be recalculated according to procedures specified for their
development in Sections 4, 1 and 4.2. Specifically, the data substitu-
tion options presented in the previous section would involve the follow-
ing modifications of standardized cost factors:

. 0OJT Supervisor/Trainer and OJT Trainer Cost
Factors should be recalculated ac:cording to proce-
dures and equations set forth in Steps 25 to 30
whenever the user choses to employ data substitu-
tions as described in Step 1.

. Average Upgrade Cost Factors should be recalculated
according to procedures and equations set forth in
Steps 33 or 34 whenever the user elects to replace
OJT upgrade and CDC completion time data as
described in Step 6.

. Overhead and Suoport Cost Factors should be recal-
culated according to procedures and equations set
forth in Steps 17, 19 or 20 whenever the user elects
to replace their respective worldwide, MAJCOM, or
base level overhead and support staff data as
described in Stey 12,
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. All Cost Factors based on trainee-month amortiza-

tion should be recalculated according to procedures
and equations set forth in Steps 17, 19, 20, 25 to 30,
and 35 whenever the user elects to replace training
load data as described for Steps 10 and 23, Specific
cost factors subject to change under these conditions
are: the HQ USAT overhead factor (AFOF), the OJT
Advisory Service support factor (ASCF), the MAJCOM
overhead factor (MOCF), the base overhead factor
(BOCF), the unit overhead factor (UOCF), the super-
visor factor (SCF), trainer factor (TCF), total super-
vision factor (TSCF), and the trainee time factor
(TRCF).

. All Cost Factors based on enrollee-month amortiza-
tion should be recalculated according to pracedures
and equations set forth in Steps 17 and 18 whenever the
user elects to replace or recalculate enrollee-month
data as described for Steps 11 and 24. Specific cost
factors subject to change under these conditions are:
the CDC support factors (CSCF), the CDC printing
factor (PCF), and the CDC development/revision
factor (DRCF).

. Traines Time Cost Factors shouid be recalculated
according tq procedures and equations set forth in
Step 35 whenever the user elects to replace the
standardized estimates of percent trainee time as
described for Step 35,

In addition to those caost ixctor modifications necessitated by data
substitutions, the user mav wish to further customize the methodology
by specifying alternative cost factor definitions which better represent
OJT management conditions within a particular organization. Exampler
of revised cost factor definitions would include:

. The replacement of individual unit overhead cost
factors with an organizational unit administration
cost factor which reflects the presence of a con-
solidated training management function at some
level other than the unit/squadron.

110




The redefinition of the trainee-month or enrollee-
month amoriization bases to reflect the allocation
of persopuel burdens over some subset of all trainees !
present or over some time period other than the total .
OJT or CDC completion times, 4

»

" . The exclusion of certain cost categories from cost
factor totals, such as worldwide enrollee~-month or
trainee-month factors (WEM, WTM), total super-
vision factors (ISCF), and total organizational factors
(ORCF}), to make resultant program costs reflect a
desired subtotal for budget planning or program com-
parison purposes,
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Again, given the specificity of cost factor development proce-
dures, the redefinition and revised calculation of cost factors according
to user specification can be accomplished with relative ease. As an
extension of this restructuring process, ths user may also include addi-
tional cost factors which are not currently addressed in the methodology
but are considered by the user to have a potentially significant impact
on final program costs. Such factors would primarily deal with that
share of indirect overhead/supoort costs or equipment/facilities costs
which can be legitimately attribured to the conduct of OJT within a par-
ticular organization. In order to include such costs, the user must be
able to account for that marginal amount incurred in support of OJ T,
Since normal base level accounting procedures do not provide an OJT
breakdown of general base support and equipment/facilities costs, the
proportional QJT share would have to be estimated by the nser, Should
empirical or subjective estimates of these shares be readily available,
the user could develop a set of indirect overhead or equipment cost
factors by employing the same general procedures outlined for direct
{ cost factors in Steps 17, 1% or 20, These cost factors could then be f
} added to the direct OJT factors and applied to actual training loads
! according to the costing alternative presented in Steps 31 to 36, S

Although investigation of indirect overhead/support costs indicates
that a legitimate OJT share of these costs would probably be quite
small, similar investigations have indicated that, in certain functional
areas, equipment cost shares might have an impact on total OJT costs.,
As such, it is recommended that, if reliable cost sharing data are
available, tne user should exercise the option of developing an equip-
ment cost factor for inclusion in the costing procedures., !

111




|
|

ol - e e T T T TR, e e -
4‘.‘44.. v - v -

4,3.3 Cost Faclor Averaging

As an additional means of '"customizing'' the methodology to fit
individual uscr nceds, slandardized cost factors can be averaged at
variour organizational levels so that direct, aggregate OJT costing
can be performed. This option should prove particularly useful to
analysts who wish to estimate OJT costs for programs which encom-
pass several suborgarizations. In this case, the stindardized approach
would require that costs be indivicually assessed for each suborganiza-
tion and then aggregated to the desired program level, By employing
cost factor averaging, the cost centribution of each suborganization is
reflected in the calculated average value which can then be directly
appl.cd to the total training load identified for the aggregate program
structure. For example, direct OJT costing at the MAJCOM level can
be accomplished by averaging unit base and intermediate command cost
factors ucross all such organizations within the given MAJCOM and then
applying those average cost factors to the sum of 21l training conducted
within the MAJCOM over the costing period.

In developing average cost factcrs for a given organizational
level, several options are available to the user. These options rang=
from direct estimation of aggregate cost factors to the arithmetic or
weighted averaging of individual suborganization cost factors, Specif-
ically, the following techniques can be employed in conjunction with
standardized data and procedures, to develop cost factor averages for
use in user-specified, direct costing applications:

. fLiggrepgate Cost Factor Estimation. Should a user
decide that all costing applications will deal with a 3
specific organizational level, he/she may wish to 2
estimate cost factors at that level from the ovtset. 5
This can be accomplished by summing overhead ;s

]

staff and support staff costs across all organizations
within the given level and dividing that total cost by
the training load summed .over the same organizations, A
Employing data.and procedurés outlined in Steps 19 )
and 20, the calculation of aggregate base and MAJCOM .
overhead factors would be performed as follows: , |

BOCF (K) = (OSC (K) +§ OSC (k))/ATML (K)

(dollars/trainee-month)
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MOGCF (M) = (OSC (M) +x OSC (K)
K
+2 OSC ) /ATML (M)
(dollars/traince-meonth)

In these calculations, the index (M) refers to a partic-
ular MAJCOM, the index (K) refers to any or all bases
within a MAJCOM, and the index (k) refers to all units
within a base, Similar aggrecgate cost factors could be
developed for the total Air Force or intermediate com-
mands by summing all costs and training loads to those
levels. These procedures are applicavle to all cost
factors which are organization-specific, including the

trainec time factors developed in Step 35,

Arithmetic Cost Factor Averaging, If aggregate cost
factor estimation is not ¢ aployed, the user may still
develop average factors for use in dircct costing by
simply calculating the arithmetic average of standard-
ized organizational cost factors at the desired program
level. Again, referencing Steps 19 and 20, these
averages would be calculated for a base and MAJCOM
as follows:

BOCF (K) = (i UOCF (k))/k + BOCF (K)

(dollars/trainee-month)

MOCF (M)

% BOCF (K))/K +(§ UOCF (k))/k

+ MOCF (M) (dollars/trainee-month)

or: MOCF (M) (llé BOCF (K))/K + MOCF (M)

(dollars/trainee-month)

These procedurecs are also applicable to all cost
factors which are organization-specific and to other
organizational levéls such as intermediate command
or systemwide. If aggregate cost factors hav~ been
estimated for a specific organizational level, they
also co.ld be directly averaged to higher levels using
these same basic procedures.
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Weighted Cost Factor Averagina, Due to an uncven
distribution of training load or staff costs, the use of
an arithmetic average may not adcequately reflect the
truc cost contribution of certain suborganizations. In
these cases, the average cost factor should be developed
bv weighting each suborganization cost factor by its
corrcsponding training load and dividing the sum of
these weighted factors by the total training load over
all contributinf] organizations. Employing data and
procedures set forth in Steps 19 and 20, these weighted
averages can be calculated for a base and MAJCOM as

follows:

BOCF (K) = (E UOCF (k) * ATML (k))/f ATML (k)
+BOCF (K) (dollars/trainee-month)
MOCF (M) = ((E UOCF (k) - ATML (kj)/E ATML (k)
+ (3 BOCF (K) » ATML (K))/E ATML (K))
+ MOCF (M) (dollars/trainee-month)
or: MOCF (M) = (& BOCF (K) + ATML (k))/Z ATML (K))
+ MOCF (M) (dollars/trainee-month)

As with arithmetic averaging, these weighting proce-
dures are applicable to all organizational cost factors
at all levels and they can also be used to develop
higher level averages for aggregate cost factors if
available,

4,4 Interpretation and Use of

Cost Estimating Results

Taken in total, the procedures, data, and estimating equations

presented in Chapters 3 and 4°'comprise the basic design of an OJT cost
estimating methodology. In keeping with original dezign specifications,
this methodology has focused on the use of existing Air Force data
sources and has been structured to allow the user maximum flexibility
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in developing raasonable cost estimaies for a wide range of OJT pro-
gram configurations, It is important to remember, however, that
while the methodology is soundly based on economic principles and
cost accounting techniques, it is still an estimating tool whose results
should not be interpreted as an actual audit of program expenditures.
Far {rom being a detriment, the fact that OJT costs can be estimated
without the burden of a lengthy audit only serves to enhance the ulti-
mate utility of the methodology as a program planning and policy
evaluation tool,

As is the case with any methodology, the ultimate benefit to be
gained from its use can be realized only through a complete under-
standing of the capabilities being offered and the results which can be
obtained, To assist the user in reaching such an understanding, guide-
lines for the interpretation and use of developed OJT cost factors and
estimated program costs are presented below:

. Because tne estimates of OJT supervisor and traizner
costs represent systemwide career field averages,
the use of these estimates in the standardized approach
(Section 4, 2) would produce the most reliable program
cost estimates for individual career fields at the more
aggregate MAJCOM and Air i¥crce program levels,

. If the methodology were to be directly applied to OJT
programs at the unit or base levels, it is recommended
that users take full advantage of the ''customizing"
options presented in Section 4.3 so that resultant costs
reflect, to the degree necessary, the uniqueness of the
individual program structures,

. Given that the methodology estimates ''direct'' OJT
personnel and materials cost:, compariscn of devel-
oped OJT costs with those of other training programs
should be made on the basis of those cost categories
which are compatible across the prograrns being
evaluated,

s Since the methodology does provide estimates of the
typa, quantity, and utilization of OJT management,
administrative, and training personnel, it can be
legitimately used as a generalized personnel planning
tool. These estimates should not, however, be con-
sidered as substitutez for more detailed management
engineering studies,
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- s Although the methodology provides a flexible and effec-
tive means of assessing OJT costs, it should be kept

in mind that costs alone should not be the sole criterion
f in a policy or program evaluation environment, Addi-

. tional consideration should always be given to the

[ quality of training being produced for the costs incurred,
§
F

‘ Keeping these guidelines in mind, the methodology can be exer-

: cised to address a wide range of OJT program and policy issues in
which knowledge of estimated training costs is essential to the evalua-
tion process. It is felt that this capability will make a needed contri-
bution to the continued cost-effective management of the overall Air
Force training program.
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5.0 DEMONSTRATION OF THE METHODOLOGY

The purposc of this chapter is to demonstrate the use of the
mecthodology by applying developad procedures, techniques, and options
to a realiatic Air Force OJT program. This demonstration follows the
analytical sequence set forth in Chapter 4 and the resultant costs and
cost factors arc tabulated according to spccifications established in
each step of that sequence. While the majority of the data employed
in the demonstration represent actual OJT conditions for the subject
program, some of the staffing and training load data used in quantify-
ing cost factors have been estimated so that immediate emphasis is
directed toward qualitativc rather than quantitative evaluation of meth-
odology performance. As such, the results of the derncnstration should
not be interpreted as an actual delincation of estimated OJT costs but
rather as a realistic represcntation of relative cost magnitudes.

5,1 Description and Analysis of
Demonstration Career Fields

Of the 15 career fields considered for testing Occupational Survey
Analysis techniques developed in Section 3.2, six were chosen as candi-
dates for the actual costing demonstration. The following list of these
demonstration career fields contains page number references to the
OJT task sets used for the career fields and the graphical results of
the Occupaticnal Survey analyses conducted,

Occupational
Occupational  Survey
Survey OJT Graphical

AFSC Title Task Set Analysis
291x0 Telecommunications B,2 3,17 - 3.18
Operator
293x3 Radio Operator B.6 C.2-C.2
326x1  Integrated Avionics B.8 -B,9 C.6 - C.7
431x1  Aircraft Maintenance B.11 C.10 - C,11
431x0  Helicopter Mechanic B, 10 c.8-C.9
316x1  Missile Systems B,5 C.4 - C.5
Maintenance
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Emploving these data, and procedures referenced in Step 1,
Section 4.1, Tables Ia anc¢ Ib containing OJT supervisor/trainer and
OJT trainer group characteristics for the demonstration career fields
were developed according to specifications and are presented in
Tables 7 and 8, respcctively, Having completed this initial career
field analysis step, the demonstration then focused on the execution
of data collection and cost factor estimation steps.

5.2 Demonstration of Data Cellection and
Cost Factor Estimation Procedures

In. order to narrow the scope of the demonstration, it was decided
to limit the data collection/estimation and cost factor estimation activ-
ities to the specific career fields and organizations which will be
involved in the actual costing applications. Because of this narrowing
of scope, it was considered feasible to demonstrate the methodology at
its most disaggregate level of application so that all procedures and
techniques could be exercised, As such, the demonstration was focused
on the OJT program at Bergstrom Air Force Base which includes train-
ing in both resident Tactical Air Command (TAC) and tenant Air Force
Communication Service (AFCS) and Military Airlift Command (MAC)
units, Having thus established the organizational structure to be
employed in the analysis, the remaining data collection and cost factor
estimation steps were carried out as follows:

. Personnel Cost Data, As prescribed in Step 2,
Section 4.1, the required annual and hourly per-
sonnel costs were obtained from AFR 173-10
and recorded as Table IIa which is presented
in Table 9.

. CDC Development and Revision Cost Data, Of the
8ix career fields considered in the demonstration,
three employed CDCs for training to various levels,
As prescribed in Steps 3 to 5, Section 4.1, data for
the required CDC expenditure categories were
obtained and used to calculate the present value of
life cycle costs and the resultant uniform annual
cost burdens. For demonstration purposes, a mean
useful CDC lifetime was calculated and used in lieu
of individual CDC life cycles, This calculation
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TADLE 7: GJT Time Involvemant Facler and
Trainecs Pecr Supervisor Ratio
for Six Carcer Fields - Table Ia

Career Field Time Involve-
a) Supervisors/ Trainees Per |ment Factor
Traincrs Supervisor (Proportion
b) Trainers Ratio Time Spent)
291x0 &) |R = 2.306 PT = 0.,10818
b) |R = 1,796 PT = 0.09509
293x3 a) |R = 2,510 PT = 0.10859
b) |R = 1,706 PT = 0,09676
326x1 a) |R = 3.482 PT = 0.06087
b) {R = 1,889 PT = 0.04486
431xl a) |R = 2,654 PT = 0,05698
b) |R = 2,178 PT = 0,04794
431x0 a) |R = 3,353 PT = 0.04439
b) |R = 2,000 PT = 0.02847
316x1 a) |R = 4,361 PT = 0.10369
b) |R = 3,343 PT = 0,05396
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for Six Career Ficlds - Table Ib

TABLE &' Distribution of Supervisors by Grade

Asien ot
Trasners
Career Field Tetal 3
a) Supervisors/ Supsivizare/
Trainers Tealtery
- t} Trainers E} F.4 ES Eé E? ES £9 Total ¢ TER
291x0 a) 1] 150 251 mn » 7 3 O, THY,
. b} " 22 133 204 $9 11 5 0
29323 "i 49 2| m 187 * 2 1 0. 624
[ 37 82 161 108 36 3 0
Méai &} 1 22 48 sé s1 13 9 0,178
—b 1 10 16 7 1 ) 1
b 104 Y} 4 ] 20 13 é 0 0 0,543
3 4 s 17 7 ) 0 0
4312 2} ] 121 i 13 a7 17 2 G, 541
N 419 s )98 32 ’ ) 0
42ixi o | 32 141 73 418 288 1] 35 0,752
13 294 [ 640 3ib 169 39 23
Proprtion of All Grades Totald
{
PANYE a) | 0.0427 1 0.2564 | 9.4263 } 0.1897] 0.0650| 0.0120} 0,005} 1.0000
b) 10,0407 0.3065] C.4700; 06,1359 0,0253] 0.0115} 0.0 0. 9999
2932y a) 16,0712 0,1337] 0,3358¢ 0,2718] 0,1395| 0,0320 | 0.0160 1, 0000
b) {0.7%87210.1934]1 0 3797} 0,24%70 ) 0.0849] 0.0072 | 0.0 0. 9999
Aéx) a) 10,0549 0,089 0.2376) 0.2772] 0.2525 | 0, 0644 | 0.0446 1 2000
b) | 0.0278 L2778 ] 0.4444 1 0, 1944 | 0,0278) 0.0 0,0278 1, 0000
326x} s} 10,0714 10.14291 0,3573 ] ¢.3214] 0,1071{ 0.0 0.0 0, 997¢
b} $0.333110,222210,472210.1644] 0.0 0.0 0,0 0. 9959
A3Int 8) ]0.,0484 10,2569 6,2812 § 90,1726 | 0.0989 | 0. 0358 | 0.0042 0.9999
b) 10,0739 40,3852 6. 3513]0.1245] 0.03501 0.0 0,0 0. 9999
431x% n} PO 1203 10,2734 ) 0,2852] 0.1764 ] 0.1063 | 0, G255 | 0.0129 1, 0000
) §10.136%10,30651 ¢,3027] 0.1472§ 0.0787 | 0.0182 | 0,0107 0. 9999
*Totals may not add to on> due (o younding,
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cmployed a cross-scctional sample of CDCs, whose
summary statistics are presented in Table 10, All
collected and calculated CDC costing data were
recorded in Table IIIa according to spccifications
and the results are given in Table 11.

OJT Uperade and CDC Completion Time Data. As

specified in Step 6, Section 4.1, the average upgrade
and CDC completion time data were obtained for cach
demonstration carecr field and the ratios of these
averages were calculated. Both the averages and
their ratios were tabulated according to specifica-
tions for Table IVa and the results are presented in
Table 12,

Sclection of 2 Cost Factor Estimation Period.
Although a specific calendar time period was not
employed in the demonstration, the factor estima-
tion period used corresponded to a 12-month time
frame over which training loads and staff burdens
were assessed, The use of a 12-month factor esti-
mation period is in keeping with the criteria refer-
enced in Step 7, Section 4. 1.

CDC Enrollee Load Data, Utilizing referenced
procecdures and specifications from Step 8, Section
4.1, the total enrollee-months present over the
factor estimation pzried were estimated for each
CDC costed in Table Illa, Table 11. Since only a
single monthly file was available, these estimates
were obtained by extrapolating a cross-sectional
ECI enrollment file over a 12-month period rather
than summing individual monthly files as called for
in Step 8. As specified, the resultant enrcllee-
month data were recorded in Table IlIa, Table 11,
An estimate of the total envollee-months present
over all CDCs was also developed for use in later
steps as prescribed in Step 9, Section 4.1. -As with
individual CDC enrollments, this value was esti-
mated from cross-scctional data rather than mea-
sured from summed monthly files.,
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TABLE 10: Summary Statistics - CDC Lifetimes

-

(firom Scction IV, 21T 78-1, October 1976
’ 14

3 Summary of the time periods between the current publication
date of course volumes (as of October 1976) and the ATC production

£ completion date for volumes requiring revision as of the last review.
" !
I‘ Percent of
ﬁ Lifetime Number of Revised Lifetime
] (In Months) Volumes Volumes (In Years)
0-12 11 5.3 1
P 13-24 37 17,8 2
% 25-36 54 26.0 3
* 37-48 40 19.2 4
. 49-60 34 16.3 5
é 61-72 18 3.7 6
| 73-84 8 3.8 7
‘ 85-96 4 1.9 8
| 97-108 2 1.0 9
Total 208 100.0

Mean lifetime = 40,1 months or 3. 34 yecars

i Standard deviation = 19, 8 months

| j Standard error of the mean = 1. 4 months
h
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L TABLE 11: CDC Develepment and Revision Investment
B Cost raciors ior Selactsd CDCs - Table IMa :
4 1 Q4N in L
Annual Cost, R = x P, where P = present value of total investmen
! (14N . 1 i x 10% interest rate ;
N = lifetime in yeavs |
i
] |
Coote by Crade Tes Anreal Caet brer |
Mean Lene Presest Aanwal Larelliee: | Earelleee l
€0C Type of Coot Crodw Houes Caote 1111 {Veoers¥ Valw {1} ot 13} Atonthe Meain {3} 1
FHITIV N FRTYA x3 3 .07 ]
Development Xt 3.3 | L i
{4 volumes) £1 | nne 10,8900 |
9 1.9 1.8
cst 1.0 9.1y J
csy 15,3 10
cst .t TR
cn 1.6 | 1,000
csn ®3.0 J11,471.28
csie TR RIS
1y 1:9 13
AN} 27,0 11,000,y
Wajer 13 138.0 | 187190
Revisles =] 4.0 | 89283t
(4 velumes) 3] 1159 | L74.0
cs .1 11,13
c5? .3 Tis, 48
csy 3.3 nLu
csie N.0 .1
csit | 1ore0 i, et
ot 1.t | Lenn
sy 1.9 1
X NI N F Y S )
Aversge
Revisioaf 3,318.4 far eesta| 3.3 ]sumea »
Devwloarant
Aversge Muneor
Rovision NA NA NA NA NA
Avegage
Anwysl Raview NA WA NA NA NA
Tetsl
siwent 3.%98.0 3.34 132 992,841 12,102,080 3 4ol 3.274)
e |wina I .3 ER T
Derelogment 14 ) 4.0 1.3
(1 vadumes) 3 M. | 8,500
7 ays | yte?
" .4 10,48
csy 1008 1 g eens
csé $43.8 [ 430301
csy 0.8 '
csit | 5,209.48 J1e, 9230y
csit NLo | L%LR
a1y 1.0 17,33
Al 3,213.C £31,37)3.09
Majer T | Luns | e
Revision cs 1.0 345,47
{4 volumas) cst 1.7 | 140818
csy 3.0 35,44
csi Hi.b 12,003, 82
csn 1.0 | 13832
csi3 1.0 1.0
Al) 2,439, 0 34,94, 44
Aversge
Revisiea/ N TSI FTR PUIYS IRV FTIRTIN
Developnent
Missr
Rewiolon NA NA NA A N2y
Ansval
Revvew NA NA NA MNA N/,
Total
wee strment 2.4 3.4 2,992, 64] to,322.17 41,472 0, 2408
4313t Cambised Toul
AIC Lawe s Umrnt 242, 4 I L ep 10080 2 a2, 500 as 900 1 0.avas
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’ TABLE 11 (continued)
] =
! Coote by Grade Litee Answal Ceat Por ¢
i Mone ume Precest | Anaval Larelleas | Earellees
COC | Tvepo of Coot rede Houre Coots {3) earn}] Vatus {§) | Cosnt {$} Months Monvh (%)
‘ A3130C | taitlad [ [ X 312
Davelepment V3 %69 | Y, 19008
’ {4 volumaes) o .0 1,02
] 0 o3 (%13
| (-3} 18,0 239,33
' [~ 133,43 1,942.39 ;
t s 1%.4 200,80 .
! 311 | 1,420,93 f37, 404,08 |
) - 1} 191 8 x.:':x.u :
: (= 3}] 1,0 1,33 :
] AL Y01y, s |jo.sca. 291 3. 34 {10,840, 29 l
. Aversge Misey
Revisian NA MA NA NA NA
4 Averige
i Anousl Review § XA NA NA MA | A
Towd
‘. Investrnent 3,477.9 3.34 §30,980.239f 11 319,83 3,040 3.7139 |
e
! 19383 | Mafer o] nre | 5,40001
, Revtslea cn 1.0 3.4 i
. 2 velumaed) (-7 1. 849,03 ‘
csd 15.0 116,14 !
' (- 1] (TN } Y0418
: ol 143.0 | 3. 128.92
| a3y 3,9 1923
1 All 1,317.6 132 424,77 3. 34 13, 424,77
Avetege Miser '
Revislen NA NA HA KA NA
i Aversgs
i ;u:;l Review KA NA NA NA NA
»
} Lavestment 1,377.8 3.34 112,424,77] 4,331,852 L8346 | o 0121
i 9130 [ Majer 3 135.0 1.3
i Anviden n wibtd,a 10,7794 ,
(3 volumes) (- 3] 2.0 | 144408 , »
(=] 14%.5 | 2,034.47
[-31] 142.9 | 1,711.48 .
an t,0 | 1,00.28
f c31) 1,0 17.23
. All 2,197.0 P16 743,99 J. 34 14,741, 3¢
Aversge Miner
\ Revislea NA NA NA NA NA
1 Averlsge |
. Anaual Review | WA HA Ni NA NA
j Tetal
tnvestment 2,137.0 3.34 116,741, 89] ¢, 140.87] 1,036 | o.3408 -
19130 | stajer 2} .. 104,22
Revitlea I 20,0 124,93
{3 velumes) Le 930,60 | ¢,827.13
b 10.0 2518 '
) 3.0 514
c$4 4.0 | L, 1144 .
[} 189.0 | 1,483.37 :
csit 4s.0 408,03 ' ,
csie 132.0 | 1,943.32 :
[~ .0 17 1723 i
All 3,707.0 1) 3N, 02 3, )4 13,394,02 N
Average Miner !
} NA NA NA NA NA_ | N
H Avsrage !
1 eview | M NA NA HA NA 3
. Toul ! "
{eveswneat 1,709, 8 334 113,906,020 4,913, 78) 5,300 | o571 .

ety gl
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E TABLE 12: Comparison of Time Spent in Training
- tec Time Enrolled in COCs - Tabie iVa ’
] Averag: Ratio of ‘
Average Months to Enrollee-
3 Upgrade Months to Successful Months to
] Training Successful Completion | Trainee-
AFS  Level Upgrade* of CDC** Months
! 291x0 3 5.7 5,0 0,88
4 5 7. 9 5.0 0. 63
3 7 10. 9 0 0
293x3 3 4.0 0 0
5 7.0 4.0 0.57
7 i0. 3 0 0
3ibx1 3 7.0 0 0
5 9.8 6.0 0.61
7 10,9 6.0 0,55
326x1 3 5.7 0 0 J
5 8.3 5.5 0. 66 -
7 11,4 3,5 0.31
431x0 3 2,4 0 0 *
5 Te9 4.5 0,57 ;
7 10,0 4.0 0.40
431x1 3 2.5 v 0
5 8.3 5.5 G. 66
7 10. 6 5,0 0.47
*Average obtained by first finding mean time to upgrade and mean
time for retraining for all ietter suffixes in ecach carecer field as shown

in PMC-P260 of Scptember 30, 1976. The composite weighted average
of upgrade and retraining times was then formed hy wezighting each
according to worldwide trainces at each training level as identified in
P} C-P260, October 1976,

*#0Obtained from ECI History File by Reason for January-March 1975,

Cwee e

AN
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) QJT Traince Load Data, As called for in Step 10, :
Section 4,1, annual trainee-month loads for each ‘
carcer ficld and MAJCOM are to be measured over ;

1 the factor estimation period using actual UAR data. ;

. Similarly, these training loads are to be further K

- stratified by upgrade level and unit/squadron using

! the sarne measurement procedures. Since these
| measuresannt procedures are part of the methodology

! j design and are thus not yet implemented, the training

4 loads required for the demonstration were estimated

E l from cross-scctional data as follows:

; «+ The total traince-month load over all carcer

fields, which would normally be obtained by

! totalling Table Va, Step 10, was cstimated by

E extrapolating an average monthly training load

' for each MAJCOM over a 12-month period.
The results of thece extrapolations aie pre-

s sented in Table 13,

1 .s» To obtain an estimate of the total training load

] in each demonstration career field, the total
trainee-month estimate from Table 13 was

‘ distributed over the career ficlds according , ’
‘ to the ratio of each career field's population <
! to the total airman. population. The results of

] 1 this distribution are presented in Table 14, :

s .« Ta satisfy the requirements for Table Va, v
Step 10, the career field training loads con- ‘
tained in Table 14 were assigned to MAJCOMs
according to the number of OJT supervisory .
personnel estimated for each career field and :
MAJCOM from the Occupational Survey Analysis., :

3 b The contents of Table Va are presented in

Cq Table 15, 1
R o
]
!
[] "'
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- TABLE 13: Trainec-Months for Each )
) MATSOM in Year IX ;
!
Skill Level
MA JCOM/SOA 3 5 7 Total !
j
3 AUN 396 1,908 900 3,204
f ATC 6,072 31,392 12,468 49,932
r& ! AAC 240 6,120 3,276 9,636
3 i ADCOM 1,752 £3,496 8,496 33,744
4 ! AFCS 7,404 62,736 15,696 85,336
: AFLC 1,224 e 252 3,156 8,832 ’
; AFSC 2,412 17,988 6,792 27,192 ]
3 i MAC 8,100 75,048 24,612 107, 760
< , PACAF 672 17,856 8,952 27,4380
SAC 15,480 124,908 36,888 177,276
- TAC 11,496 105, 144 27,096 143,736
3 ; USAFE 1,188 35,520 15,108 51,816
- ! USAFSS 828 10,596 4,992 16,416
t USAFA 48 804 588 1,440
1 Total 57,312 517,968 169, 020 744,300
;’ .
\ *Based on October 1976 training load as indicated in PMC-P260, OJT ’
g Repeort. :
{0~ ~
|
i
i
ol
. ! \
}
: i -
. ‘k\
&
i 128 :
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TABLE 14: Portion of Ycarly Total Traince-
1 Months Belonging to AFSCs Studied

Proportion of
. Airmen in AFS | Air Force Trainee-Months
to All Airmen Total in Year
AFS (from UAR) Trainec-Months| by AFS
E
! 291x0 0.01783 774,300 13,271
] H 293x3 0.00446 744, 300 3,320
316x1 0.00274 744,300 2,039
326x1 0,00225 744,300 1,675
F 431x0 0.,00338 744, 300 2,516
¢ 431x1 0.08998 744, 300 66, 972
3
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.+ To satisfy thc training load data requircments
for Table Vb, Step 10, the actual number of
trainces present in a given month for each of
the demonstration carcer ficlds was obtained
from the CBPO/OJT unit at Bergstrom Air
Force Base. These data were given by upgrade
level and were further broken down by the unit/
squadron in which the training was conducted.
Assuming these data to «i.prusent an average
monthly training load, the annual trainee-month
data required for Tuble Vb werc obtained by
extrapoiating the cross-sectional number of
trainees over a 12-month period. The resultant
unit/squadron level training loads arc presented
in Table 16,

As specified in Step 11, Section 4,1, the trainee-
month loads contained in Table 16 were then multi-
plied by their respective CDC enrollee-month to
traince-month ratios from Tabie 12 to obtain an
estimate of CDC enrollee-months present in each
unit/squadron. These estimates were recorded in
Table V5 as specified and they are presented in
Table 16,

Overhead and Support Pexrsonnel Cost Data, Exer-

cising procedures set forth in Step 12,. Section 4.1,
data on the amount and utilization of OJT overhead
and support pearsonnel at HQ MAJCOM levels were
collected and recorded according to the specifications
for Table VIa. In a like manner, staffing data for
AU/ECI were obtained as specified for Table VIb.
The resultant contents of data tables VIa and VIb

are presented in Tables 17 and 18, respectively,

The third category of overhead staff data required
under Step 12 involves an assessment of the amount
and utilization of staff ecmiployed in the administration
and management of OJT at the base and unit/squadron
levels, As dictated by the methodology, staffing for
the Bergstrom CBPO/OJT unit was estimated as a
function of base population and recorded in Table VIc.
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TABLE 17:

i o

p~~ At
Psp o Bmssn -

MAJCOM Level OJT Direct Overhead and

Program Support Personnel - Table Via

Porcent of MAICOM 1Q
Standard | Productive Cosls AUNG.
Anthorised Astharised Assusl Timu/Cost [wuble 0 OJT
Otranipstion Otfice AYSCe Cradey Coet® Do te OIT Awl!&
Alr University DPPAT 73270 ] T2t Té 12,809 30 2,982
HG ATC TN mn 1 MSpt 14 14,999 106 1,137,180
k1L [ ST 44 14,509
TS mmx : 831 4] 21,2192
T9mmn L 3 SLYT 24 232,144
TS xmx §s__<Sat X3 813,088
T8 1 cs-1t 4,594 .8
1 CS-13 30,814
HO AAC nprt 98172 3 ?&l |43 12,309 100 12,809
HQ ADCOLQ: DPXTO 15183 1 SMS$n b ] 16,314 100 16,114
HQ ATCS DPATL TS19Y) 1 _MSet 7 34,509 100 14,909
HQ ArLC DIMTT 15193 1 \Sq1 r? 14, 509 100 14,309
HQ AYRLS [} 214 181 1 CMsgt LY 19,604 40 126,623
75132 2 28 £? 29,018
O:her OJT/CPPR, I9xx 141 Majer [o1) 50,434 1000
suthirized ot the TSl 141 CMSqt LY ,zn
14:h and 4th AR 8L 141 SMSqpt e 33,432
751 xx 11 ASqt r1 29,018
I8t un_ 1) TS re 25,018
HQ AFSC DPAT 7328 1 Maler o1 28,242 20 3,048
HQ MAC DPAT! 18113 1 CM$pt b5 ] 19,604 100 55,96
mn 1 TSt b 12, 50¢
mmn 1 MSpt 4 14,509
78260 1 Sgt L4 9,342
HQ PACAF DPATM 788172 1 MSet E? 14,509 00 14,509
HQ SAC DPPHITIO| 15193 1 SMqpt s 16,714 100 81,287
mmn 1 MSgt E? 14,509
18172 T TS Eé 25,018
Wing ( 15172 1 TS Ib 25,018
HQ TAC DPPIO 118172 3 Mt r? 29,018 100 68.543
mn T TSt £t 25,018
781x2 1 MSgt E? 14, 509
HQ USATE DPATI 1519 I CMSgt EY 19,400 1] $1,95¢
mn 1 TSt | 3 12,50%
75132 1 Spt rd 9,342
txther OJT/OPR 1 1 SMSqt o § 16,714 10Q0e
4t the AT 78172 1 MSp C? 14, 309
HQ USAFSS I DDAT 5172 1 _TSst El 12,509 100 12,509
15Q USATA LPMPO T$im2 1 S3gt LS 119%3 100 85,837
5in2 1 TSt Eé 12,509 100
Gase Jevel 102x0 1 MSge I 29,013 50¢e
respeasibility with 70220 4 TSt £b 50,036 5000
MAIJCOM emzhanis 81122 1_Tspt Eb 12,509 100
Tota) Autksrization o 138 Toetal Cost = 1,770,143

*Table 20, Anmual Compesite Standard Rates (TY 1277 = Ellcctive ) Octobar 1376), P Aell2, AFR 173-10,

Yeol. 1 (C5), Atachumcat 27,

CoLsturated by CORSAD; met sopplied by reepondent.
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Hov'ever, in the interest of demonstration expedi-
ence, methodulogical procedures for collecting
individual unit overhead staffing data vere not
employed, Instead, the number of full-time equiv-
alent CJT unit administrators were estimated as a
function of the average annual trainee-month load
presunt in each unit, * The resultant unit overhead
stafting estimates were then recorded in Table Vic

as specified and the completed staffing table is pre-
sented in Table 19. Having thus developed the
required staffing tables, Steps 13 to 15, Section 4,1,
were executed to convert staffing data into equivalent
annual costs, These conversions employed personnel
cost data contained in Tadle 9 and resultant staff costs
were rccorded in their respective data tables as
shown in Tables 17 and 19,

CDC Printing Cost Data, As called for in Step 16,
Section 4,1, raonthly CDC printing costs are to be
summed over the factor estimation period to estab-
lish the total annual cost for cost factor development.
For demonstration purposes, however, the annual
CDC printing cost was derived by extrapolating an
average monthly printing cost over a 12-month period.
The resultant cost was then recorded for use in later
cost factor estimation steps,

Worldwide Overhead and Support Cost Factors.
Employing staff cost and trainec/enrollee load data
developed in Steps 8 to 16 and presented in earlier
tables, the worldwide enrollee-month and trainee-
month cost factors were calculated ac:ording to equa-
tions and procedures set forth in Step 17, Section 4, 1.
The developed cost factors were recorded i the
format specified for Table Vila and they arc presented
in Table 20,

*Based on a review of unit manning standards, 2 miriman: of 46
trainees (552 traince-months) was established as » requirem=zat for a
full-time unit administrator. Units below this minimum were assigned
fractional (part-time) administrators according to the ratio of theix
training loads to the minimum,. Althongh maintenasnce unit 2tminiatri-
tors are consolidated at Bergstroin Air Force Base, they have been kept
at the unit level to fully demonstrate the standardized costing procedures,
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TABLE 19: Basc Level and Unit Level Personnel Costs
for Bergstrom Air Force Base - Table Vic

E Annual Coat Per
b ‘ Annual Cost | Traince- Triinee-Month
1 OJT Staff of Authorized| Months Attributable
- Level Autharized Staff ($) Anticipatid at Level (S)
If: Base CBPO 1-E7, 1-E§, 15,702 8,604 5.3117
3 2-E4
6Tth FMS 1-Eb 12,509 828 15,1075
AMS 1-Eb6 12,509 720 17.3736
OMS 1-E6 12,509 552 22,6612
Supplies 0.9111.Eé 11, 397.09 492 23,1648
12th TRS 0.4667-E6 5,837.53 252 22,1648
. 91st TRS 0.3111.26 3,691.09 163 23.1648
Transport 0.6667-E6 8,339,313 360 23,1648
3 HQ Squadron 1-E5 16, 645 876 12,1530
] CES 0, 6444-E6 3,061, 3u 348 23.1648
SPS 0.555¢6-E6 6,949, 44 300 23,1648
1 Sarvices 0.3111-E5 3,%32,09 168 19.7148
Hospital 0.5331-26 4,872, 47 288 23.1648
602 Tactical
TAIRC
HQ Squadron | 0,400u-T% 5,003, 60 26 23,1642
3 602 TACCS 0.7778-E6 9, 728,22 420 23,1448
4 23rd TASS 0,2444-E6 3,087,718 152 23,1648
602 TAIRCW
1 Detl 0.1333-E5 1,51%. 47 72 19,7142
] T12th DASC 0,4444-L5 4.7, 56 240 15,7148
127 ICS 1-Eb 12,539 684 18,2880
4502 Camron 1-E6 12,909 340 14,8917
T01st TASS 0.0667-E6 233,93 36 19.7148
3 12th TIS 0,0222-E5 236,58 12 19.7 3
12th AF )
HQ Squadron | 0.1556-E5 1, 656,04 84 19,7148
Subtotal 280,021, 3%
Tenant - Units .
. 13882nd Com.
3 Squ. (AFCS) 0.5778-E6 1,227, 42 312 23,1648
: Det 10 25th
| Weather Squ.
| (MAC) 0,0667-E6 833,92 30 23,1648
' Det 14 5th
[ Weather Squ.
{MAC) 0,2222-E5% 2,355.78 120 19,7143
2048 Commun,
E‘ 8qu. (ATCS) 0.0889-E5 949, M 48 19,7148
!
? { Total 211,394.58%8
N
2 .‘ 3 \
E €
E L]
J
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E TABLE 20: Yorldwide OJT Cost Factors - Table VIia .
3
X Source Total Annual
i Amortization Base of Cost Cost ($) Cost Factor ($)
All GDC earollee- ATC/TTSS 41, 621 0, 0250 per
1 : months enrollee-month
Worldwide*
AU/ECK 1,930,178 1. 1593 per
] enrollee-month
b CcDC 1,440,000 0. 8649 per
Printing enrollee-month
All 3,411,799 2, 0492 per
; enrollec-month
]
L { All trainec-months AF/HQ 12,509 0. 0168 per
\ ] Worldwide*x* trainee-month
ATCQIT
Advisory 1,095,539 1. 4719 per
Service trainee~month i
Al 1,108,048 1. 4887 per l
} trainee-month, !
3 b
E Total 4, 519, 847 %
3 4
|
*Based on an average presence of 138,745 active CDC enrollees or !
! an annual eguivalent of 1,664,940 CDC enrollee-months. (See summary !
1 statistics from the ECI monthly {ile by reason from PCN UE 020-49A of i
July 28, 1977.) ‘
*:See Table 13, Estirnated totsl annual trainee-months = 744, 300, !




. CNC Development and Revision Cost Faclors. Utiliz-
ing the annual cost and enrollec-month data contained
in Table 11, the development and revision cost factors
for all CDCs being considered were calculated accord-
ing to the cquation sect forth in Step 18, Section 4. 1.
Resultant cost factors were added to 'Table Illa, and
are presented with previously developad CDC data in
Table 11,

. MAJCOM Overhead Cost Factors., Utilizing overhead
staff costs contained in Table 17 and training load data
presented in Table 15, the MAJCOM cverhead cost
factors were developed according to the equation set
forth in Step 19, Section 4. 1. As required, the devel-
oped cost factors were tabularized according to speci-
fications for Takle VIIIa, and they are presented in
Table 21,

o Base and Unit/Squadron Overhead Cost Factors,
Utilizing unit and base overhead staff costs contained
in Table 19 and estirnated base and unit trainee-month
loads, * the overhead cost factors for Bergstrom Air
Force Basec and its constituent units were calculated
according to procedures and equations set forth in
Step 20, Section 4.1. Resultant training loads and
cost factors were then added to Table Vic as specified
and these data arc presented along with previously
developed staffing data in Table 19,

*Nor.~~lly, unit and base training loads would be obtained directly
from Table Vb, However, since the demonstration focused on specific
carcer fields, the base and unit totals across all career fields were
obtained directly from the Bergstrom CBPO/OJT unit.
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TABLE 21: MAJCOM Direct Personnel
Overhead Factors - Table VIiia
Annual Direcct Anticipaicd MAJCOM Level |
Personnel Annual Traince- |QOJT Cost Per
Overhecad Months in Traincc-Month
E MAJCOM/SOA | Costs ($)* MAJCOM** ($)
r?( AUN 2,502 3,204 0,7809
A'I‘C' 20, 729%%% 49,932 0.4151
AAC 12,509 9,636 1.2982
ADCOM 16,716 33,744 0.4954
AFCS 14,509 85,836 0.1690
} AFLC 14, 509 8,832 1, 6428
AFSC 5,048 27,192 0.1856
MAC 55,966 107,760 0.5194
PACAF 14,509 27,480 0. 5280
3 SAC 81,257 177,276 0.4584
E TAC 68,545 143, 736 0.4769
2 USAFE 51, 945 51,816 1, 0025
USAFSS 12,509 16,416 0, 7620
: USAFA 85,837 1,440 59, 6090 %ok
{ *From Table 17.
2 **From Table 15.
r*xEstimated by CONSAD, not an actual cost figure,
*x¥kkThis comparatively large factor for administrative management
. overhead cost represcnts all organizational levels at the Air Academy.
A comparable figure for other MATCOMs would include the sums of
factors from the base and unit levels,
P
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5.3 Decmonstration of Costing Alternatives

As documented in the previous section, the demonstration of data
collection and cost factor cstimation procedures resulted in the produc-
tion of a series of standardized "unit cost! tables, The purpose of this
section is to further demonstrate how those developed unit costs are
employed in the actual cost analysis of a defined OJT program. The
proccdures employed in this second phase of the demonstration are
those outlined in Section 4. 2 for the '"standardized analysis of OJT
costs, '' Following the analytical sequence set forth in that section, the
estimated OJT costs for the demonstration program at Be~gstrom Air
Force Base were calculated in the various alternative forms and the
stepwise results of this demonstration are presented below.

. Definition of Cost Analysis Scope: As called for in
Steps 21 and 22, Sectioi 4,1, the scope of the demon-
stration OJT cost analysis was defined to include all
those unit/squadrons at Bergstrom Air Force Base
which conducted formal OJT in any of the six career
fields listed in Section 5.2, Examination of training
ioad data contained in Table Vb, Table 16, revealed
that such a scope would encompass six resident units
and one tenant unit at Bergstrom in which training
was conducted in four of the six demonstration career
ficids. For ease of dernonstration, the time frame
selected for conducting cost analysis of this defined
program scope was the 12-monrth period corresponding
to the factor estimation period employed in Steps 1 to
20,

. Assessment of Training Load, Since the time frame
selected for the cost analysis demonstration was equiv-
alent to the 12-month factor estimation period used in
earlier steps, the trainee- and enrollee-month data
developed for that period were used for costing pur-
poses, Should the defined costing period have repre-
sented a different time frame, then the reassessment
of trainee-month and enrollee-month data, as described
in Steps 23 and 24, Section 4,1, would have been
required,
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. 0JT Supervisor/Trainer and OJT Trainer Costs.
Employing the trainees pcr supervisor ratios con-
tained in Table Ia, Table 7, the annual trainece-month
load for supervisors in cach of the four demonstra-
tion* carccr ficlds was calculated as specified in
Step 25, Scction 4.1, Yor the seven squadrons con-
ducting training in these carcer ficlds at Bergstrom,
the number of equivalent annual supervisors and
trainers neceded to support the training loads contained
in Table Vb, Table 16, was calculated as described
in Step 26, Section 4.1, Utilizing these supervisory

4 : personncl requirements and the percent time and

grade data containad in Table Ib, Table £, the cquiva-

. lent number of supervisor and trainer man-ycars

E required was calculated according to procerdures

3 referenced in Step 27, Section 4.1, Having thus

1 establiched the training personnel burdens for cach

% carcer ficld and organization, the supervisor and

] trainer cost factors and total costs were calculated

using personnel costs from Table Ila, Table 9, and

the cquations set forth in Steps 29 and 30, Section 4.1,

All calculated personnel requirements, cost factors,

‘ and total costs were then recorded in Table IXa as

specified in Steps 28 and 30, and the resultant costing

table is presented in Table 22,

el Al il

i ]
o enin A - -

' . Calculation of Organizational OJT Costs - Alternative 1,
As a demonstration of this costing alternative, the pro-
cedures and 'equations set forth in Step 31, Section 4.1,

were applied to 431x] career field training conducted

E in the OMS squadron at Bergstrom. All cost factor

and training load data employed in the demonstration i
| were obtained from the earlier tables corresponding §
3 A to table references given in Step 31, As required, zll
f : referenced cost factors, training loads, and calculated
costs were recorded in Table Xa according to specifi-

cations and the resultant organizational OJT costs are j |
presented in Table 22,

v

—
PGPS st sy et v ...
-

L

*As dictated by the definition of scope, the demonstration was
focused on the 291x0, 293x3, 431x0, and 431x] career fields which
were present at Bergstrom Air Force Base,
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Calculation of Career Field OJT Costs - Alternative 2.

As a demonstration of this costing alternative, the
procedures and equations set forth in Step 32, Section
4,1, were applied to training conducted.for each of the
four demonstration career fields in all of the unit/
squadrons at Bergstrom Air Force Base, Total
organizational cost factors employed in this demon-
stration were developed as shown in Table 23, All
other cost factor and training load data were obtained
from the earlier tables corresponding to table refer-
ences given in Step 32, As called for in Step 32, all
referenced cost factors, training loads, and calculated
costs were tabularized according to specifications for
Table XIa, and the resultant career field costs are
presented in Table 24, In addition to the total demon-
stration career field costs presented in Table 24, an
estimate of the total 12-month OJT cost for all career
fields at Bergstrom was also calculated. This was
accomplisned by calculating average unit overhead
and supervisory cost factors and applying those
factors to a 12-month extrapolation of the total OJT
training load present in a given month across all
career fields at Bergstrom. For a more detailed
explanation of this type of cost factor average, refer
to Section 4.1, Step 34, or Section 4.3.3.

Calculation of Average OJT Upgrade Costs by Organi-
zation - Alternative 3, As a demonstration of this
costing alternative, the procedures and equations
developed in Step 33, Section 4,1, were applied to
431x] upgrade training conducted within the OMS
squadron at Bergstrom Air Force Base, Average
upgrade and CDC ccmpletion time data were obtained
from Table IVa, Table 12, for the subject career field,
Other organizational and CDC cost factors employed
in this demonstration were developed as shown in
Table 23. The calculated OJT upgrade costs and
their component cost factors were recorded in

Table X1la according to the requirements of Step 33,
and the resultant cost table is presented in Table 25,
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Calculation of OJT Costs Using the Averace Cost
Factor Mecthod - Alternative 4. As a demonstration

of this costing alternative, the procedurcs and cqua-
tions developed in Step 34 were applied to upzrade
training conducted for cach of the four demonstration
carcer ficlds in all of the unit/squadrons at Bergstrom
Air Forcc Basc. This particular application was
designed to demonstrate how cost factors can be
averaged to facilitate the direct calculation of total
carcer ficld, total organizational or avexage upgrade
costs at higher organizational levels. Focusing on the
dircct calculation of average career ficld upgrade costs
at the base level, this demonstration employed the same
basic cost factor and upgrade time data refercenced in
Alternative 3 to calculate average organizational cost
factors and then average base level upgrade costs for
each demonstration career field, The results of these
calculations were recorded according to the specifica-
tions for Table XIlla, and they are presented in

Table 26,

Calculation of QIT Costs Including the Cost of Trainee

Time - Alternative 5, The demonstration of this cost-

ing alternative was a two-step process involving first
the development of traince time cost factors as outlined
in Step 35, Section 4.1, and second, the inclusion of
these cost factors in the estimation of -program costs
by the various alternative mecthods presented earlier.
Since the overall demonstration dealt with TAC and
AFCS units at Bergstrom Air Force Base, the develop-
ment of trainee time cost factors employed estimates
of the percent trainee work time for upgrade training
in these MAJCOMs, Specifically, the value of PNTT
required in Step 35 was estimated for TAC and AFCS
using the results of the MAJCOM OJT/NCOIC Survey
contained in Table E4, Appendix E. In addition to
these percent trainee time estimates, the development
of trainee time cost factors also requires 2 measure-
ment of traince-month loads stratified by grade.
Normally, this stratification would be available from
training load tables developed from the UAR as
described in Section 3.6, However, since these pro-
cedures have not yet been implemented, trainee-month
loads were stratified by grade through the use of grade
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and skill level guides presented in the USAF B
Personnel Plan, Employing these guides in conjunc-

tion with MAJCOM trainee-month loads and personnel
costs from Table 2, the procedures and equavions set l
forth in Step 35, Section 4,1, were executed t> pro- f
duce trainee time cost factors for TAC and AX'CS. ‘
3 The results of these calculations were recoxrded in %
b Table XIVa as specified, and they are presented in ;
Table 27,

T

The second step of this trair e time costing demonstra-
tion was carried out by adding tke devcloped triinee
time cost factors to other trainee-month cost factors
employed in the demonstruiiyns of Alternatives 1 to 4.
Utilizing the modified equation structures presented

in Step 36, Section 4.1, revised program costs were

i calculated for each of these alternatives and the results
‘ summarized in Table 28, In conducting this demonstra-
‘ tion, it was considered sufficient to address only one

or two career fields to exhibit the impact of traince
time costs in each alternative, Table 28 therefore
represents a narrowing of scope relative to the R
previous demonstration.

Kvmn v e i

i In summary, the sequence of calculations and costing tables pre-
sented above comprises a realistic demonstration of the standardized
approach to OJT cost analysis, Although several alternative forms of
this approach were demonstrated, they all employ the same basic ana-
lytical sequenrs~ =f:

Lo adans

I . Developing and estimating per trainee- or enrollee-
month cost factors on a career field and/or organi-
zational basis,

. Assessing the career field and organizational training .
loads to be costed according to the defined cost anal- .
ysis scope.

. Summing cost factors which apply to training loads
at the various organizational levels.

. Applying the summed cost factors to the corresponding
training loads within each organization.
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TABLE 27:

.

R

——
L TP

Trainee Time Costs Estimated by Upgrade
Level on 2 MAJCOM-Wide Basis for TAC
and AFCS - Table XIVa

Average
Trainec=Menths by Grade Portion of Tralning Trzalinee
Tralnces! Load in Annual Cast | Time Cost

Upseade Trince- Time {or Trainee- of Training | Par Tralnee-
MAJCOM | Level Grade Meathgw CiTen Years Load (S)4es | Month {$)
TAC 3 2 5,748 119.75 831,17 145.7500
£} £, 748 119.75 908,669 157, 5628
L2 v E3 1, 8% 0,28 239. 50 1,743,440 151. 0562
L] B¢ 85,720 1,160,906 10,848,688 194.6253
ES 43, 418 1,029. 54 10, 960, 482 221, 7913
E4 U ES 105, 144 0,25 2,190, 50 21,806,171 207.3934
H E6 17,212 366.93 4,589,805 260,610
E? 9,484 197.58 2,866,088 302,2887
E6LE? ! 317,29 . 0,238 564.51 7,450,553 2175,1902
All All 143, T3¢ 0,25 2,994.8 31,000,164 215,716}
AFCS ] E2 1, 206 22,61 158,180 13,1609
E3 1,20 22.61 170, 999 141. 7902

E2 L E3 7,412 0. 225, 45,22 329,179 T36.4735
5 E4 9, 334 178,76 1,669,599 175,1628
ES 8,354 158. 51 1, 687, 524 199, 6125
E4LES L=, 8¢ ¥ 0.225 332,27 3, 357, 523 184, 6535
= Eb 4,415 82.78 1,035,511 24,5438
E? 2,37% 44.57 646, 648 272,0438
E6 L E7 £,792 0.225 127,35 1, 682,159 247. 6677
Alt 27,192 0. 228 509. 84 5,368, 86) 197, 4427

*Trainec-months distribuied ovar Grades E2 through E7 according to the following proportions:

S»il. Level

Crade 7 3
E7 5%
EL 65%
ES 475
Ed 53%
E)
E2

3

50%
S0%

Proportions of traiaces in Grades E4 tarough E7 are so defined in The USAF Personnel Plan, p. A-b.
CONSAD estimates, for demoastratior purposes ozly, a 50-50 split in trainees of Grades EZ and E),
*¢Scc Exhibit E4, Appendix E, of this report,

ws*The standard rates employed herein can be found In Tabdle 9.
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To further demonstrate this analytical sequence, the stepwise
process of calculating average career field upgrade costs within
! selected squadrons at Bergstrom Air Force Base is presented in
] Table 29. This summary costing table employs all overhead, sup-
port, and CDC cost factors but does not include the cost of trainee
time.

il

bt s

As indicated above, the amphasis for this and previous costing
examples has been on the standardized approach and its alternative
forms. The user-customized approach described in Section 4,3
involves, for the most part, straightforward data substitution and
cost factor modification options which employ the same procedures
] and equations demonstrated herein, Additional demonstrations of
these customizing procedures would have, therefore, been proce-
durally redundant and as such were not conducted. It is recommended,
however, that users review the options contained in Section 4, 3 rela-
tive to the demonstration results, so that they might better assess the
analytical requirements for implementing the customized approach.

aa YT LA T D

A RS 238

5.4 Review of Cost Factor Accuracy

The emphasis throughout the methodology has been to use well-
substantiated bases for cost factor values whenever possible, In most
cases, the overhead cost factors have been based on actual counts of
OJT support personnel and records of time spent on OJT-related
activities. The assessment of OJT supervisor/trainer and OJT trainer
time has been carefully designed to be as objective as possible without
the use of actual time and motion studies, Nevertheless, several char-
acteristics of the various cost factors should be examined to assess
their accuracy impacts on training cost estimates,

! From the demonstration costings, it can be seen that cost factor
| magnitudes vary from about $200 per trainee-month for the value of
trainee time to less than S1 per trainee-month for the value of MAJCOM
l OJT overhead, Typically, the three factors most influencing OJT cost
are trainee time cost (if considered), supervision time cost, and
{ squadron OJT administration cost, Accordingly, the accuracy of these
;{ three factors most influences the accuracy of OJT cost estimates,
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The values chosen for trainee time cost factors for use in the
demcnstration costings are reasonable, and after further refinements,
trainee time cost estimates are expected to be very reliable, Possibly
the simplest valuable refinement could e made by supplementing the
task inventory used for the Occupational Survey Data Base with items
representing traine= activities, Subsequent CODAP analyses of the
data so collected could yield mean values of OJT-related trainee time
by grade, skill level, organization, and A¥FSC, while also generating
the associated supervision time factors: In so doing, both trainec
time and supervision time {actors would be¢ objectively established,
Furthermore, their derivations would be consistent with those of othexr
indicators produced by analyses of the Occuprtional Survey Data Base,
As a byproduct of these similarities, accuracy assessments of CODAP
results would also apply to trainee and supervision time factors, the
two factors whose accuracy most determines the accuracy of OJT cost
estimates,

Unit OJT administration cost can also be established with reason-
able accuracy, Since the OJT administration workload in any unit
varies with the number of trainees in the unit, it would be appropriate
to establish unit OJT administration costs by unit. An examination of
trainee distribution among units may suggest similar unit OJT admin-
istration requirements in units of the same function, allowing the
development of an average unit OJT administration cost factor, A
moderate level of accuracy in the estimation of this factor would be
sufficient to substantiate base level OJT costings and higher aggrega-~
tions.

The remaining overhead and support cost factors constitute less
than 10 percent of the cost of OJT, Most of these factors have been
derived using actual counts of the manpower involved, Reliability of
the associated cost estimates should be very good.

The foregoing factor sensitivity considerations have been sum-
marized in Table 30, Factor accuracy and impact on final estimates
have been qualitatively described, The estimates of relative factor
magnitude reflect the current status of cost factors. Refinement of
the three major cost factors can be expected to eventually yield very
accurate estimates,
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TABLZE 30: Summary of Error Potentials for
Costing Data and Cost Factors

R, 3" 3/ PRV SRR

Tymeal
Magninde of
Resultaat
VYariable Accurscy Tacier (&) Critleal Characteriotics of Variable
Tralaes Time (TRCF) low 200 eUser-supplied estimates can be uscd ta raise
Sup 38, Section 4.1 yccuracy by replaciag current subjective catl=
mete, Adbasu level, could reduce error
impact o medium,
=MAJCOM-wide estimate sudject to significant
baoe or unit level variation. Should be recali-
brated for such spplications.
Suparviser Time (SCT) MAJCOM & L] «Neede to be calibrated tor level of application.
Sup 30, Sectina 4.1 Werldwlda: User-supplied data can be uscd 10 sct standards
Madlan at MAJCOM level and abeve.
«Deviations large relative 1o Career Field mean.
Base aad Lese rellabla for unit Jevel costing
Squadren:

Orher Tran Trainee Time

Tralaees Par Superviser (R) Medicm .- «Can be based oa actual counts of tralnees and
Stop 23, Section 4,1 suparvisers,
«KRigh superviser-w-supervisor variation ladi.
cates conslderation of customisation for

. - Squsdron level applications. . .....cc... ]
Distribetion of Superriscre High .- »Asalysis of Occupational Survey. Data given
by Grade (P) good Career Field estimates for application at
Step 27, Sectien 4.1 MAJCOM snd Worldwide levels,

=Squadron snd base Jevel costing can employ
sctual counts.
Propertaa Squadroa OJT Medium 20 ~User-supplied data can be used to better
Admiatsirator's Time (UOCT) establish MAJCOM and Worldwide standards,

L SMe.20, Seetloa sl e aeanns U
Crede of Squadroa OJT High - «Deflaed records for squadron and base level
Admialeirater cootings. Summation apprepriate for MAJCOM
Step 20, Section 4.1 and Wer'dwide costings.

Base CBPO OJT Overhead {SOCF)} High 3 «Defiasd records, Managemant engineering
Swp 20, Section 4,1 standsrds already exise,
CDC Earellmesat (EMCB) High 3 =Direct counts of ACTIVE enrellment.

| Swp 22, Section 4,2 N R
ATU/TTS . __}_u_ch oo ~Direct count of personnel,

AU/E-L High - «D’zrect count of personnel, Olicial time
estimate

CDC/Priating High . s =Dccumanted accounting, J

Revisiwn and Developmeat (DRCF)| High - «Decumented accounting,

Step 19, Section 4.1

Werldwide OJT Overhead (WTIM) | High 1.5 ‘Do d pers 1 cousts,

Step 17, Section 4.1

MAJCOM OJT Overhead (MOCT) Medium 0.75 «Parsennel counts by interview,

Sten 19, Section 4.1 -Subjeciive time {nvels e mert estimate,

Summatiea of All Vaziables e 2%

Summatien of Al YVariables .- 20
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One further consideration remains concerning the organizational
level at which cost estimates are used, As shown in the analysis of
OJT supervision as identified by the Occupational Survey Data Base,
OJT comrmiitments vary widely among suparvisors, Similarly, trainece
productivity and unit OJT administration requircments can be expacted
to vary significantly. As long as OJT costs are being assessed for
training aggregations at the base level or higher or by AFSC, the indi-
vidual variations can be expected to net out, Whenever OJT training
costs are identified for a smaller aggregation, typically a unit or
squadron, the interpretation requires rnore care. The statistical
nature of the standardized cost factors precludes direct interpretation
when the application base is not sufficiently large. In most cases, if
interpretation of costs is desired at the unit level, an accurate value
can still be derived using a user-customized costing option, By using
exact counts of actual supervisors/trainers and trainers by grade and
AFSC, an accurate unit-specific QJT supzrvision cost can be estab-
lished. By treating trainee time and unit OJT administration costs
similarly, a reliable estimate of overall training cost can be derived
for the unit level, as well as for higher training aggregates,

In summary, the power of the OJT costing methodology lies in
its straightforward reliance on actual personnel counts and reliable
existing data bases, The use of appropriate cost factors, user-
customized as nceded, can be expected to yield accurate cost esti-
mates,
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6.0 CONCLUSIONS, RESULTS,
AND RECOMMENDATIONS

6.1 Functionality of Costing Structures

As the demonstration costings have shown, costings can be made
in a varicty of formatis and for various training volumes, This flexibil-
ity is primarily a result of the additive nature of the cost factors since
additive quantities can be combined in numerous ways, The meaning
of each cost factor has been kept clear by associating cost factors with
the existing Air Force structural hierarchy. By specifying cost factors
by AFSC, unit, base, and MAJCOM, as well as systemwide, variation
within the OJT system is identified and accounted for,

6.2 Variability of Costs

It was found that significant variation exists in the variable cost
factors, Of most importance, it appears that OJT supervision costs
per trainece-month can vary by as much as a factor of five among
career ficlds. When cost per trainee-month variations were combined
with variations in the length of time to upgrade, the estimated costs of
training to upgrade in four career fields varied between $100 and $1, 000,
exclusive of the value of trainee time. Very briefly, then, the use of
variable cost factors appears to be justified since potential variation of
actual costs seems to be quite large,

6.3 Reliability

Several features of the OJT costing methodology help insure
reliability of the results, By periodically reestimating cost factors,
up-to-date values can be maintained., Furthermore, the options for
user customization provide for the inclusion of more accurate cost
information whenever available. Since only the direct costs ¢f OJT
have been included, there is little possibility of double-counting or
other inflations of cost estimates, Those cost estimates which have
been used have been based, to the extent possible, on existing data
whose reliability has alrcady been established or on actual accounting
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of OJT~related personnel and material costs. Eventual refinements
in the accuracy of the three most costly factors -- supervision time,
trainee time, and unit OJT administraticn -- can be expected to yield
very reliable cost estimates,

It should be kept in'mind, however, that reliability does vary with
the volume of training tha: is being costed, Each of the cost factors
rapresents a2 mearingful average for the training load upon which it i
based, but because of differences in the actual requirements of differ-
ent trainees and different units, cost estimates of small training aggre-
gates require careful interpretation. The supervision cost factor is an
accurate average for OJT supervisors/trainers and OJT trainers in a
whole career field but is likely to be a little off the mark in a particular
unit. However, by combining cost estimates in several units to pro-
duce a basewide estimate, the variations among units tend to net out,
yielding a more accurate estimate when interpreted at the base level.
Similarly, costings of larger aggragates, all trainees in a career field,
a MAJCOM, or the whole Air Force, become progressively more accu-
rate as the costings are interpreted at training aggregate levels which
include the whole training load base upon which factors were estimated
in the first place,

6.4 General Recommendztions

. Periodic rees:imeation of factors will be required to
insure coct accuracy.

. The costing methodology is best employed when cost
estimates are interpreted only for sizable training
aggregations, Costings that will be interpreted at
the unit level shouvld employ actuzl data concerning
unit manpower requirements for OJT in a user-
customized costing.
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6.5 Recommendations for Refinement
of Mcthodology

Data collected in Occupational Surveys should:

++ Include identification by personncl as to
whether they are an OJT trainee, an OJT
trainer, or an OJT supervisor/traincr,

o+ Include task items reflecting time spent on
non-specialty-related activities by trainecs
so that traince time can be accurately assessed.

Analysis of larger samples of the Gccupational Survey
Data Base;

e aots

Supervision requircments in carcer fields should con-
tinue to be searched for possible homogenecity so that

the number of different cost factor values can be kept
to a minimum.

Equipment and facility utilization accounting should be
initiated to track these material support costs of OJT.

Study of unit OJT administration requirements should
be made in order to firmly establish procedures for
accurately assessing the value of this cost factor.

Results of the costing methodology should be verified
independently in a few cases to substantiate cost esti-
mates:

.+ Time and motion studies of training in typical
units to provide supervision and trainee time
estimates for comparison.

Initiate average time to upgrade accounting including
accounting of average CDC enrollment months per
upgrade where applicable,
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6.6 Rcecommendations for Future Study

R

Establishment of an OJT costing center and prepara-
tion of a formalized OJT costing program for system-
atic Air Force application on a regular basis,

—

Examination of the rclationship between OJT costs
and the capacity to conduct OJ T,

TR oo e |
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APPENDIX A: Dcescription of Occupational
Survey Data Base

Occupational Surveys, conducted by the Air Force Occupational
Measurement Center, provide task performance data for approximately
67 percent of all Air Force specialties, As specialties gradually
change with the introduction of new technologics and new policics, task
inventories arc kept up to date by occasional resurvey of the airmen.

A schedule of such resurveys can be found in Section VIII of PTT 78-1,
October 1976, which lists the datc of the last survey and projects forth-
coming resurveys for cach of 196 specialties. Of these 196 spzcialtics,
22 were scheduled to be surveyed for the first time as of October 1976.
Of the remaining, 174 specialties had all been surveyed within the last
9 years and the majority of these had been surveyed within the last 4
years. A mecan survey age of 3,05 years* was calculated on the basis
of an average age of 4.5 months for those surveys completed in 1970
before October,

Since resurvey schedules take into account the rapidity of change
in Air Force specialtics, the data arc kept up to date in all carcer
fields. Career fields which undergo little change need be surveyed
only occasionally, while those which change more quickly must be sur-
veyed more frequently, The procedure outlined in this report therefore
draws upon the most current available descriptions for Air Force spe-
cialties,

PR,

For the six Air Force specialties considered hercin, PTT 78-1
of June 1977 indicates the following dates of last survey:

Sl

*This estimate of average age for the Occupational Survey data
is supported by an independent estimate of 5,9 years mean survey life-
time. The mean lifetime was estimated by noting the time between the
last survey publication date and the anticipated resurvey completion
date for those specialties having firm anticipated resurvey cornpletion
dates,
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Expected Resurvey
AFS Last Survey Completion
: ( 291x0 February 1977 Not yet scheduled
‘ 293x3 July 1975 Not yet scheduled
316x1L August 1973 Indefinite
! 326x1 March 1973 Indefinite
431x0 December 1973 October 1977
3 431xl May 1977 Not yet scheduled

"'nm" e
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APPENDIX B: OJT Supervisor/Trainer and OJT Trainer
Task Subsects for Selected Carcer Ficlds

This appendix contains Occupational Survey task lists for 15
sample carcer fields which describe an OJT supervisor/trainer and/or
OJT traincr for cach of those carcer fields, These task lists were
developed according to procedures cutlined in Section 3.1 of this report,
The following information pertains to those task lists:

As indicated in Note A on each list, the entire set
of tasks indicated describe the responsiktilities and
activities of an OJT supervisor/trainer for the
subject career field.

As indicated in Note B on cach list, the set of tasks
also describe the responsibilitics and activities of

an OJT trainer for the subject career ficld subject

to the respondents not indicating performance of a

specified subsect of tasks in the task list.

Note C indicates that subset of tasks and/or back-
ground variables which are to be used to define the
population for which OJT supervisor /trainer and
OJT trainer statistics are to be analyzed.
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AFSC-291X0 Carcer Field - Telecommunications Operations
Task No. Dcscription
31 Counscl pexsonnel on carecer development or job
progressicen
4] Draft job descriptions
F 69 Evaluate individuals for promotiim, demotion or
5 reclassification
i 82 Administer written, oral or performance tests
83 Arrange for training aids, space or equipment
84 Attend training conferences or briefings
87 Conduct on-the-job training for communications
personnel
= 88 Conduct supervisory orientations
89 Conduct training conferences or briefings
90 Demonstrate how to locate or interpret technical
information
! 91 Demonstrate methods and techniques of operating
] , communications equipment
' 92 Develop on-the-job training materials
95 Evaluate on-the-job training programs »
98 Explain policies or directives to personnel
1 99 Maintain training records
l 100 Review training progress of individuals
| 101 Schedule on-the-job training
E 104 Select or assign instructors
! A, The above tasks define an OJT supervisor for the AFSC 291x0
F ; career field,

B. The above taks define an OJT trainer for the AFSC 291x0 career
field with the caveat that the defined trainer population does not
perform the following task: 88.

C. Performance of one or more of the following task(s) will con-
stitute inclusion of the respondent in the OJT supervisor and/or
trainer populations: 87,- 92, and 101,
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SN 5735

AFSC-304X4  Carcer Ficld - Aircraft Control and Warning

Radar Repair

Task No, Description
4 Determine training nceds

14 Plan on-the-job training programs

44 Prepare job descriptions

67 Evaluate Carcer Development Courses (CDC)

X Evaluate training programs

81 Administer or score tests

82 Assign trainers or instructors

83 Brief personnzl on changes in methods or procedures
85 Demonstrate operation of equipment or test instru-

ments

86 Determine proficiency of traineces prior to upgrading
87 Decvelop or construct tests

88 Maintain instructor records

89 Maintain training records

92 Plan or prepare training aids

9 Prepare job proficiency guides

96 Pxepare training reports

97 Prepare training literature or aids

98 Serve as OJT Trainer

100 Write job proficiency guides

A, The above tasks describe OJT supervisor for the AFSC 303x2

career field,

The above tasks also describe an OJT trainer for the AFSC
303x2 career f{ield provided respondents do not indicate perform-
ance of the following tasks: 82 and 88,

Performance of one or more of the following task(s) will con-

stitute inclusion of the respondents in the OJT supervisor and/or
trainer populations: 82, 94, 98, 100,
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SN §735

AFSC-304X4 Carcer Ficld - Grouna Radio Communications

C.

Equipment Repair

Task No. Description
11 Plan or schedule on-the-job trairing programs
26 Update job descriptions of military personnel
34 Conduct supervisory orientations or bricfings
49 Direct training or training support functions
51 Implement or follow up CJT programs
88 Administer oral or written tests
89 Administer skill performance tests
91 Arrange for special training of individuals
92 Arrangs for training aids or materiale
93 Assign 2JT trainers
94 As=irn specific training tasks to individuals
96 Conduct OJT for AFSC-304X4 personnel
97 Conduct QJT for civilians working in AFSC-304X4
specialty arcas
98 Conduct QJT for personnel working in specialty areas
other than AFSC-304X4
101 Conduct special equipment training
102 Construct training aids
103 Counsel trainers or trainees
104 Determine individual training needs
105 Develop or update Career Development Course (CDC)
materials
107 Develop or update GJT materials
108 Distribute or control CDC materials
109 Evaluate training progress of individuals
110 Monitor self-paced training programs
121 Maintain individual Consolidated Training Record
Forms (AF 623)
A, The above tasks describe an OJT supervisor for the A¥FSC

304x4 career field.
The above tasks also describe an OJT trainer for the AFSC
304x4 carcer field provided respondents do not indicate per-

formance of the following tasks: 34, 93.

Performanc: of one or more of the following task(s) will con-

‘stitute inclusion of the respondent in the OJT supervisor and/or

trainer population: 11, 93, 96, 97, 98, 108, 121,
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SN 48682

AFSC-310X:L Carcer Ficld - Missile Systems Maintenance

Task No. Description
24 Conduct supervisory orientations
25 Counscl subordinates
34 Prepare recommendations for changes to job
descriptions
62 Write recommendations for personnel actions
63 Administer oral, written or performance tests
64 Arrange for training aids, space or equipment
65 Assign instructors or trainers
66 Check operation of training equipment
68 Conduct on-the-job training
69 Conduct proficiency training programs
72 Demonstrate ncw maintenance procedurcs or equipment
73 Develop proficiency tests
74 Evaluate instructor performance
76 Evaluate specialty training standards
17 Evaluate student progress or performance
78 Evaluate training programs
8C Maintain training records
82 Prepare oral, written or performance tests
84 Prepare training materials
85 Review training progress of individuals
87 Schedule in-service training programs
88 Schedule or monitor upgrade training

A, The above tasks describe an OJT supervisor for the AFSC
316x1L career field,

B, The above tasks also describe an OJT trainer for the AFSC
316x1L carecer field provided the respondents do not indicate
performance of the following tasks: 24, 65, 74.

C. Performance of one or more of the following task(s) will con-

— e ————————— e - - - ~  araaw zeey o eem =

stitute inclusion of the respondent in the OJT supervisor and/or
trainer populations: 65,68, 69, 88,
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SN 5477

AFSC-293X3 Carcer Field - Radio Cperator

Task No. Description
23 Counsel subordinates on careex progression
34 Draft job descriptions
44 Preparc job proficiency standards
66 Evaluate individuals for promotion, demotion or
i reclassification
79 Administer written, oral or performance tests
80 Arrange for training aids, space or equipment
81 Attend training confcrences or briefings
83 Conduct job proficiency training
84 Conduct on-the-job training for radio operators
86 Conduct training conferences or briefings
87 Demonstrate how to locate or interpret technical
information
88 Develop QJT materials
90 Develop written, oral or performance tests
92 Evaluate training programs other than resident
! course training
93 Indoctrinate newly assigned personnel
94 Integrate policies and directives for subordinates
95 Maintain or review training records
97 Review training progress of individuals
| 98 Schedule OJT
' 100 Select or assign instructors or trainers
A, The above tasks define an OJT supervisor for the AFSC 293x3
zareer field,
B, The above tasks also define an OJT trainer for the AFSC 293x3
career field provided the respondents do not indicate perform-
ance of the following task: 100,
C. Performance of one or more of the following task(s) will con-

stitute inclusion of the respondents in the OJT supervisor and/or
trainer populations: 83,. 84, 88, 98, 100,
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SN 4721 BN
AFSC-316XNF  Carcer Field - Missile Systems Analyst g
g
Task No. Description )g
5 Determine unit training requirements i
25 Conduct supervisory cvaiuations !
21 Counsecl subordinates on job progression or career :
development
31 Draft changes to job descriptions :
40 Oricnt newly assigned personnel
53 Evaluate missile crew training
76 Administer oral, written or performance tests r
T Arrange for training aids, space or equipment
78 Assign instructors and trainces
79 Conduct crew or maintenance training
82 Conduct or attend collateral training !
83 Conduct or attend conferences
85 Conduct upgrade or on-the-job training
86 Develop proficiency tests
88 Evaluate specialty training standards (S'TS)
89 Explain policies and directives
90 Instruct technical order procedures N
91 Maintain trzining records i
93 Prepare changes to job proficiency guides (JPG) ' f
94 Prepare oral, written or performance tests " ’
96 Prepare training materials .
97 Product automated recurring training records !
98 Review training progress of individuals i
99 Review training status of the section ]
100 Schedule or monitor upgrade training
102 Verify crew qualifications
103 Verify maintenance qualifications
112 Maintain crew or maintenance training records
A, The above tasks describe an OJT supervisor for the AFSC
316x0F career field, .
B. The above tasks also describe an OJT trainer for the AFSC
316x0F career field provided respondents do not indicate ~ ~ ;
formance of the following tasks: 25, 78. ’
C. Performance of one or more of the following task(s) will con-
stitute inclusion of the respondents in the OJT supervisor and/or
trainer populations: 85, 93, 100, ®
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SN 4762

AFSC-32uX1A/B Carcer Ficld - Integrated Avionics

(pending C, D, E)

Task No.

6
23

24

25

39
45
48
54
57
60
61
63

64
65
66
67

68
69
71
72
73
74
75
78
79
80
81
82
83
84

Description

Draft job descriptions

Conduct supervisory arientation of newly assigned
personnel

Convert specialty training standards to job proficiency
guides

Counsecl subordinates on carcer progression or job
performance

Interpret policies and procedures for subordinate
personnel

Sclect instructors or trainers

Evaluate effectiveness of training programs
Evaluate individual for promotion or reclassification
Evaluate proficiency of section personiel

Evaluate specialty training standards

Attend training conferences or meetings

Brief supervisors on training progress of personnel
Conduct preoperational training for newly assigned
personnel

Conduct remedial instruction

Conduct training conferences or briefings

Counsel individuals on training progress
Demonstrate procedures for locating techaical infor-
mation

Demonstrate the use of equipment or tcols

Develop, administer or score tests

Develop training or briefing aids

Draft actions to advance or retrain students
Establish training programs

Evaluate student progress

Prepare and maintain training records

Procure training facilities or equipment

Review training progress of individuals

Schedule on-the-job training

Schedule training sessions

Select instructors or trainers

Serve as QJT trainer

Write or revise training material
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SN 4762
(continued)

AFSC-3206X1A/B (continued)

A.

B,

C.

The above tasks describe an OJT supervisor for the AFSC
326x1B career field.

The above tasks also describe an OJT trainer for the AFSC
326x1B carcer field provided the respondents do not indicate
performance of the following tasks: 23, 39, 82,

Performance of onc or more of the following task(s) will con-
stitute inclusion of the respondents in the OJT supervisor
and/or trainer populations: 24, 39, 80, 83.
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SN 4809
AFSC-431X0C/D  Caveer Field - flelicopter Maintenance
Task No. Description

20 Update position descriptions

24 Conduct supervisory oricntations or briefings !
28 Implement or follow-up on-the-job training programs ;
47 Supervise training or training support functions ]
60 Ewvaluate unit training programs

69 Inspect training records

86 Administer oral or written tests

87 Arrange for training aids or training materials

88 Attend training conferences or meetings

90 Conduct OJT training

93 Conduct skill performance tests

%4 Conduct training conferences or meetings

95 Construct training aids

96 Counsel trainers or trainees

97 Demonstrate use of equipment or tools

98 Determine individual training nceds

99 Determine unit training needs
100 Develop carcer development course {CDC) materials
102 Develop job proficiency guides (JPG) ’
103 Develop OJT materials other than CDC or JPG
104 Develop technical evaluation tests

105 Evaluate upgrade training progress of individuals

106 Maintain individual training records (AF Form 623)

A, The above tasks describe an QJT supervisor for the AFSC !
431x0C/D career field. ‘

B, The above tasks also descrike an OJT trainer for the AFSC
431x0C/D career field provided the respondent does not indicate
performance of the following tasks: 24, 47.

M g e e

C. Performance of onc or more of the following task(s) will con-
stitute inclusion of the respondent in the OJT supervisor and/or = ¢
trainer populations: 90, 102, 106.
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SN 6071
AFSC~431X1A/C/E/F Carcer Ficeld - Airceraft Maintenance
i
] Task No, Description
30 Plan unit training programs i
! 44 Direct subordinates in maintaining work performance :
% 53 Orient newly assigned personnel :
& 68 Evaluate training programs E
1 72 Evaluate work performance of military personnel i
, 73 Inspect work performed by subordinates
| 77 Prepare recommendations for change to training i
] ' programs
‘ : 81 Administer oral, written or performance tests
ot 83 Conduct lectures or briefings
f 84 Conduct on-the-job training
] 86 Develop OJT materials
- ' 87 Develop proficiency tests
z 88 Direct OJT programs
ko 89 Evaluate or review specialty tiaining standards (STS)
90 Initiate request for training aids, classrooms or
equipment
91 Prepare job proficiency guides (JPG) or JPG »
Continuation Sheets ’
92 Prepare requests for career development course (CDC) |
materials }
93 Review training progress of individuals '{
94 Select or assign instructors or trainers !
3 127 Maintain or file OJT record forms (AF Form 623) :
|
A, The above :asks describe an OJT supervisor for the AFSC j
431x1A/C/E/F career fields. f
! 'ﬁ B, The above tasks also describe an OJT trainer for the AF3C
i ' 431xJA/C/E/F career fields provided respondents do not -
é indicate performance of the following tasks: 92, 94, \
B
Z l C. Performance of one or more of the following task(s) will con-
- i stitute inclusion of the respondent in the OJT supervisor and/or
o ’, trainer populations: 84, 91, 127,
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: AFSC-552X3 Carcer Field - Carpentry/Masonry
‘ AFSC-552X0
1 Task No. Description
3
1 16 Plan or schedule on-the-jcb training
! 32 Dircct or implement OJT programs
K 34 Draft or rcvise job descriptions
62 Evaluate individuals for promotion, demotion oxr
i reclassification
L 64 Evaluate job descriptions
78 Administer or score tests
1 79 Assign OJT trainers
1 81 Conduct QJT
83 Conduct training conferences or briefings
84 Counsel trainees or training programs
85 Demonstrate how to locate technical information
87 Develop phase tests for evaluating upgrade training \
progress |
‘ 90 Establish or maintain study reference files (
; 91 Evaluate OJT traineces |
93 Evaluate training methods, techniques or programs !
94 Implement or direct training programs
| 85 Maintain training records, charts or graphs
‘ 97 Prepare training aids
98 Procure training aids, space or equipment
99 Verify personnel are enrolled in CDC
100 Write test questions
101 Write training xeports

A, Ths above tasks describe an OJT supervisor for the AFSC
552x0 career field,

B. The above tasks also describe an OJT trainer for the AFSC
552x0 career field provided respondents do not indicate per«
formance of the following task: 79,

C. Performance of one or rore of the following task(s) will con-
stitute inclusion of the respondent in the OJT supervisor and/or
trainer populations: 16, 79, 81, 91.
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SN 559/

AFSC-552X5 Curcer Field - Plumbing

a Task No. Description
] e
i 22 Prepare job descriptions 5
f 46 Direct or implement on-the-job training
i 57 Interpret policies, directives or procedures for ii
subordinatcs i
72 Evaluate individuals for promotion, demotion or g
| reclassification i
| 74 Evaluate job descriptions :
g 86 Administer or score tests
’§ 87 Assign OJT trainers
} 90 Conduct OJT
| 92 Conduct training conferences or briefings
' 93 Counsel trainees on training progress
94 Demonstrate how to locate technical information
95 Determine training requirements
97 Develop tests
98 Establish or maintain study reference files
99 Evaluate OJT trainees
] 100 Evaluate OJT trainers »
y 103 Evaluate training methods, techniques or programs
104 Implement or direct training programs =
% 105 Maintain training records, charts or graphs !
§< 106 Procure training aids, space or equipment |
y 107 Write training reports

A, The above tasks describe an OJT supervisor for the AFSC
552x5 career field,

2 R~

] j B, The above tasks also describe an OJT trainer provided

respondents do not indicate performance of the following tasks:
87, 99.

stitute inclusion of the respondent in the OJT supervisor and/or

AY
j ' C. Performance of one or more of the following task(s) will con- "
{ trainer populations: 87, 90, 99.
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SN 3688

ASC-612%0  Career Field - Supply Services/Meatcutter

AFSC-611X0
Task No. Description
30 Plan training requirements
40 Prepare training programs
86 Monitor on-the-job training programs
Q3 Preparc job or position descriptions
171 Assign OJT Trainers
172 Conduct customer relations training
173 Conduct formal OJT on the job
174 Conduct group training on the job
175 Conduct individual training on the job
177 Counsel airmen on career and educational opportunitics
178 Counsel individuals on training progress
179 Evaluate course materials or training methods
180 Evaluate individuals for specialty knowledge tests
(SKTs)
181 Evaluate specialty training standards (STSs)
182 Maintain training progress records such as
AF Form 623
183 Preparc, administer or score tests
184 Prepare job proficiency guides
186 Precpare QJT programs fcr individual trainces
188 Schedule training
190 Supervise carecr development course training (CDC)
191 Supervise personnel conducting OJT
A, The above tasks describe an OJT supervisor for the AFSC

B,

C.

611x0 career field,

The above tasks also describe an OJT trainer for the AFSC
611x0 career field provided respondents do not indicate pexr-
formance of the following tasks: 171, 191,

Performance of one or more of the following task(s) will con-

stitute inclusion of the respondent in the OJT supervisor and/or
trainer populations: 173, 174, 175, 184, 186,
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AFSC-672XN1

formerly

AFSC-671X1

Task No,

74
106
128
129
131
134
135
137
138
142
143
144
145
147
148
149
150
151
153
154
155
156

e Tl v s S Cale Wb - & e Dt

. dam  Ehmese - —— -~

SN 5627

Carcer Ficld - Gueneval Accounting

Description

Draft or revisc job descriptions

Evaluate job descriptions

Administer or score oral or written tests

Assign on-the-job trainers

Conduct OJT

Conduct training conferences or brictfings

Conduct training on equipment procedurcs

Counsel trainees on training progress

Demonstrate how to locate technical information
Establish or maintain study reference files

Evaluatc OJT trainces

Evaluate OJT trainers or resident coursc instructors
Evaluate OJT training methods, techniques or programs
Implement or direct OJT programs

Maintain Consolidated Training Record forms (AF 623)
Maintain training charts or graphs

Monitor individuals taking carcer development courses
Plan or schedule QJT programs

Prepare training aids

Procure training aids, space or ccuipmeut

Write test questions

Write training reports

A, The above tasks descyibe an OJT supervisor for the AFSC
672x1, AFSC 672x0, and AFSC 672x2 career ficlds,

B, The above tasks also describe an QJT trainer for the AFSC
672x1, AFSC 672x0, and AFSC 672x2 carcer fields provided

the respondents do not indicate performance of the following

tasks:

129, 144,

C. Performance of one or more of the following task(s) will con-
stitute inclusion of the respondent in the OJT supervisor and/or

trainer populations:

131, 148, 150,

177

—— e — e — e e ——— .~ ——

b ™y i e o vl et b —— = -

L

et &




SN 4391
AFSC-702X0  Carcer Field - Administration )
Task No. Description )
]
29 Plan on-the-job training programs {
47 Draft job or position descriptions M
i 49 Interpret directives for subordinates '
3 111 Evaluate OJT programs
136 Conduct individual OJT
141 Counscl trainecs on training progrees
144 Develop OJT programs for individual trainees
146 Devclop student training materials such as study guides
148 Initiate or maintain Consolidated Training Records,
AF Form 623
151 Maintain training aids or devices
: 152 Preparc job proficiency training guides (JPGs) or tasks
| to accompany training standards
: 156 Revisw job proficiency guides
157 Review OJT records
158 Review specialty training standards
159 Review student training materials
162 Write student counseling reports :
- A, The above tasks.describe an OJT supervisor for the AFSC

702x0 career field, 3

B, The above tasks also describe an OJT trainer for the AFSC
702x0 career field provided respondents do not indicate per-
formance of the following task: 148.

C. Performance of cne or more of the following task(s) will con-
stitute inclusion of the respondent in the OJT supervisor and/or
trainer populations: 136, 144, 152, 156,
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SN 5395
AFSC-732XN1 Carveer Field - Personnel Affairvs
Task No. Description

19 Prepare job descriptions

38 Dircct or implement on-the-job training programs

67 Evaluatc job descriptions

69 Evaluate OJT programs or proccdurcs

78 Assign OJT trainers

80 Conduct QJT

82 Conduct training confercnces or briefings other than

resident coursc

83 Counscl trainces on training progress

84 Demonstrate how to locate technical information

86 Dctermine unit training requirements

87 Develop tests

89 Establish or maintain study recference files

90 Evaluate OJT trainces

92 Evaluate training mecthods, techniques or programs

93 Maintain Consolidated Training Record Forms (AF 623)

94 Procure training aids, space or equipment

95 Write training reports

A. The above tasks describe an OJT supervisor for the AFSC
732x1 carecer field,

B. The above tasks also describe an OJT trainer for the AFSC
732x1 carcer ficld provided respondents do not indicate per-
formance of the following task: 78.

C. Performance of onc or more of the following task(s) will con-

stitute inclusion of the respondents in the OJT supervisor and/or
trainer populations: 80, 90, 93,
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APPENDIX C: Graphical Representation of
Percent Time Spent on OJT
for Selected Carcer Ficlds

This appendix contains graphical representations of the percent
time allocated to OJT by supervisors/trainers and trainers in five
sample carcer fields. The graphs contained in Figures Cl to Cl10
were developed from an analysis of Occupational Survey Data accord-
ing to the procedures outlined in Section 3,1 of this report and should
be interpreted as indicated therein, The data contained in the follow-
ing graphs are utilized to gencrate the "mean percent time! factors
employed in the assessment and costing of OJT supervisor/trainer
and OJT trainer time allocations for each career field considered in
the applicaticn of the developed w.ost analysis techniques,
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APPENDIX D: A Discussion of the Usce of Chi Square
to Determine Fopulation Aggregates

The chi squarc test, as a mecasure of independence, assesses
the probability that two or morc distributions differ significantly,
When comparing a pair of distributions, chi squarc increases with
difference. The test values decrcase as the similarity of the distri-
butions increases, becoming equal to zero only if one distribution is
a constant proportion of the other,

Figures in Appendix C visually illustrate the '"shapes! of dis-
tributions depicting OJT time for the populations of five carcer fields,
Chi square tests of various pairs should sccond oar intuitive guesses
about similarity, The more similar a pair of distributions, the
smaller X2 should be. For instance, Figure C4, for Missile Systems
Maintenance OJT trainers, and Figure C6, for Integrated Avionics
OJT trainers, appear markedly similar, As noted earlier, we consid-
ered their similarity quantitatively good, as measured by chi square
(@ = 0,98, Table 2). On the other hand, OJT supervisors/trainers in
the Radio Operator and Helicopter Mcchanic carecer fields do not
appear similar (Figures C4 and C7) and are rejected emphatically by
chi square (« = 0,005, Figure 12), However, onec might be a little
taken aback to know that an intuitively possible aggregate of Aircraft
Ma:ntenance OJT supervisors/trainexs and OJT trainers (Figure C9
and Cl0) is also strongly rejected by the chi square test {@ = 0. 01,
Table 3).

Far from being an erroneous chi squre evaluation, this conflict
of intuition and measurement points up the need to employ the chi
square test with care, User decisions, test sensitivities, and infer-
ential limitations all qualify interpretations of chi square test results.

Due to an underlying assumption in the test's design, one should
avoid including intervals containing fewer than five occurrences. This
posed difficulties immediately when we were comparing samples for
the arnount of time spent on training tasks. Since almost no super-
visors/trainers spent large portions of their time in OJT, few intervals
above 30 percent time spent qualified by the '"at least five" rule. Since
nothing tends to look a lot like nothing, inclusion of the empty intervals,
a user decision, biased the chi square tests toward accepting similar-
ities among the populations.
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In much the same manner, we decided to adjust interval choices
for some populations that were too small to contain any repres.«nta-
tives in the data's 1 percent length intervals between 0 and 10 percent
time spent. As in our composite graphs, which use 2 percent length
intervals for the breakdown between 0 and 10 percent spent, we dimin-
ished the cffect of minor perturbations by combining entries and calcu-
lating chi square on the basis of a breakdcwn by 2 percent intervals of
the 0 to 10 percent time spent region, Table D1 demonstrates the
reduction in apparent similarity resulting from adoption of 2 percent
length intervals in the 0 to 10 percent breakdowh and a combination of
the last five 10 percent length intervals into a single 50 to 100 percent
interval (b). Of the five acceptable similarities yielded by the original
chi square comparisons (x2 0. 05), .only threc still show good similar-
ity under the revised chi square test procedure,

Even this reduction of intexrvals left some of the smaller samples
with intervals still containing fewer than five occurrences. To elim-
inate these intervals completely, we dropped our uniform treatment of
the pairwise comparisons and combined intervals as needed. The
resultant sample comparisons, also presented in Table D1, leave only
two sample pairs that still corne out statistically similar,

Further complicating the influence of interval grouping decisions,
sample size also influences chi square. Stochastic disturbance
decreases comparison reliability for small samples; if you flip a coin
ten times, there is a better than even chance that you will not end up
with exactly five heads and five tails, Large samples allow grater
reliability; four heads and six tails is a fairly likely outcome of ten
tosses, but 400 heads and 600 tails is extremely improbable for 1,000
tosses of a balanced coin, Therefore, two large samples must be dis-
tributed in almost identical proportions before they can be said similar,
according to chi square. On the other hand, two small samples, such
as the OJT supeyvisors/trainers for Missile Systems Maintenance and
Integrated Avionics (only 36 members each) will tend .c¢ look like any
sample that is even remotely similar merely because there are not
enough occurrences to say anything definite. Six heads and four tails
could be had very easily from the same coin that earlier produced four
heads and six tails, For this reason alone, Aircraft Maintenance
samples (over 2,000 members each) showed no reasonable similarity
to any other sample. Pecrhaps a sort of sliding scale of Type I error
significance levels could be used to counterbalance the changes in chi
square stringency that accompany popnlation size changes because of
the test's sensitivity to sample size,

192

e e e W e s




Aq 820U31IND20 AYJ UEY] IIMIJ YIIM S[RAIAJUT sAjeulw (T
*3uadxad pQ1 pPUe G UDIIM}IDG SIDUIIINIOO [[e SIPNIOUL [LAIIIUI IST]
uIIM}aq Posn umopyedaq 3udd13d om

*§20UNIINDIIO DAL ULY] IIMIJ
Sujujwiuod s{vAIIjU} FIJRUTWILD 2Inpado1d axenbs 1yd> se sTEEIDOp AJ1ze[WIS pIemo) vl fuoljwyeadaajur

(sa8uwyoa)

*s{eAxajur Burzoqydrau yimm Surujquuod
*s2xnpadoxd uosizedwod pazirenpraipy] (o
*judsxad uaj pue oxdz
*(6= a) suosizedwod aswmared [{e 10 2anpodoxd waojtun (q

i {61=4) °speasajui viep gz I1e skojdwqg °suosjredwiod Ismaired [[e 105 2anpadoad wxojiun (e 43y m
1
M ' [ {s=4) ﬁ
) . s00°  6L°2€ (> !
] s00° 12°¥E (q 0% 1€, “
& m 10°  Le°9¢g (= spueyda xa3dodi[ay ,,
V (s=4] (5=a]
s00° 08°Ll (2| s00° 10°sg (>
s€o0* Lyt (af soo° og£°sc(q 1X92¢
60° iL°82(®} s00° rlL°L¥ (e 8DJUOJAY pajex8ajul
{G=4]} {5=n) {5=n) ,
: s00° oz°vZz (2| <00 w¥r°'sy¥ (2| oL° 6o0°'tc (o 1%X91¢
: , seo* u8°v2(a] soo° e€L°s¥(q] 96° 60°t (n: dueudjuTe N
$0° 1¥°1c(®| s00° B6°6¥(®) 6" 1£°8 (® swoisfg o8 SIN oy i}
' (21=n) {L=4) {s=4) (g=a)
S . $00° 89y (2] sono* o¥e (o2 506° g8’¥*9f (d|s00° 9¥°c2 (>
500° 99% (q| soo° 8c¢€ (g {so0o° 6s°9¢ (q] 900° Ls°c2(q € X €67
, 500° si¢ (| soo° ere (e |so0° s20s(e| or° 9z°L2(e 103eaadpO oypey
! (1=} {g=~) {g=n) (G=n) {11=12)
s00°* 68¢ (2] s00* ¢coe (d2(so0° i5°cz(2|6t0° 29°cr{>|2z0° sz°ar (> 0 %167
s00° sLe (a] soo° 862 (qa|900° is8°tcz(qltr1° sg°cr(alLso° L5°91 (9 x03exadp
s00°* 96 (e| so0° vot (=] 10° vo°sc (el 29° o0s°91(e]| 62° sgg°2Z(e SUOIEIFUNWWONDI[I],
' D ~x D Nn [ Nk [ Nx Y Nx
1 %1€y 0 x ¢y 1 x 92¢ 1 xX91¢ t X t06¢
SURUIIUCN duwy oI $DJUOIAY dURUIMI TN Joyexado ,
IJeIDI1Y aadooyialy pajwxfajug stuMeig ojpwy
UISEIW
. 3833, axenbg 1Yo Jo sueadyy £q (sxsel Sumurery,) y josqng ur “
sy seJ, uo juadg auwry Jo jJusdIAJ 9Yj ur sanjrrejrwg ardueg
Surjenyeaq IOY §2INPIDOIJF JUIIIIJIT 29aYJ, Jo uostxedwon :1d ATAVL A
|
0 t\.,. B L NN

i L " n m " " ™




—

e i e o

b o e
L2 N ivtun i Ry ot Ymim mwﬁ' Lo

"h 4 s Mbmaga v — . . —

In light of these complications, and in view of the fact that AFSC
populations do not have to be aggregated, the orig.nal population
samples were oreserved, It is not surprising that six carcer fields
contained no rcasonable sample aggregates, Just the same, aggrega-
tion possibilities should still be pursued whenever many samples are
being considered. Chi square can be )ised to evaluate aggregation
possibilities for three or more samples, as well as for sample pairs.

One final word of caution remains, Chi square measures the
difference between distributions; chi square does not directly measure
similarity, The « significance level indicates the probability that
separate treatment is unnecessary. If a = 0,05, for instance, then
there is a 5 percent chance that we do not need to treat the samples
separately, Effectively, the samples will be treated together as aggre-
gates unless « is very small, say less than 0,05, One can always fall
back on separate trecatment if there is any doubt as to whether an aggre-
gate should be made since this loses no information and should not
induce greater error than would aggregation in the resultant cost esti-
mates, Separate treatment does require more time, of course.

Since chi square does not directly measure the probability of
making a mistake when deciding to go ahead and combine samples, one
must be careful when inferring that samples are in fact similar. It is
possible that two samples look very similar one year, but do not tend
to look similar given a large enough data base; measurements taken
over 5 years, for instance. This inferential limitation must always
be kept in mind when an aggregation possibility is being considered.
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APPENDIX E: Summary of O.i1/NCOIC
MAJCOM Survey

This appendix summarizes the OTT/NCOIC MAJCOM Survey
which provided information to help establish the direct personnel over-
hcad and program support cost factors for cach organizational level
according to procedures outlined in Sections 3.2 and 3.3 of this report.
The listing of respondents and the protocol by which tie interviews
were conducted arc presented in Tables El and E2, respactively,
Table E3 summarizes the MAJCOM level OJT staffing requirements
and indicates associated annual costs according to standard rates and
indicated perceant staff utilization. Respondent estimates concerning
the involvement factors for supervisors/trainers and for trainers arc

statistically described in Table E4,

The MAJCOM OJT/NCGCIC Survey was completed during the
week of July 25, 1977, and resulted in interviews being conducted with
12 MAJCCMs, one SOA, and the Air Force Reserva, All respondents
ware initially contacted by Charles Eisele, Project Manager, to
arrange for a specific telephone interview time. During the initial
contact, respondents wecre informed of the general interview topics so
that they mnight obtain necessary response information in advance.
Once an.interview time had been established, the respondents were
contacted by CONSAD personnel, and the interview was conducted
aczerding to the protocol contained in Table E2,

Note that the survey assessed OJT direct personnel overhead in
all Air Force MAJCOMs, as well as the Air Force Reserve and the
Air Force Academy. These MAJCOMs and SOAs account for over 99
percent* of all OJT trainces in the Air Force., The OJT/NCOIC
Survey thercfore captures nearly all the available information concern-
ing OJT staffing at the MAJCOM level as identified by the respondents.,

*Percentage calculated from trainee volumes for MAJCOM fcr
Qctober 1976 (PMC-P260, OJT Report).
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Organization

HQ TAC/DPPTO
Langley AFB, Virginia 23665

HQ AFSC/ DPAT
Andrews AFB, D.C, 20334

HQ AAC/DPT
Elmendorf AFB, Washington
APO Seattle 98742

USAFA/DPMPO
USAF Academy, Colorado 80840

HQ PACAF/DPATM
Hickam AFB, Hawaii
APO San Francisco 96553

Air University/DPAT
Maxwell AF'B, Alabama 36112

HQ SAC/DPHTTO
_ Offatt AFB, Nebraska 68113

HQ AFLC/DPMTT

HQ MAC/DPATJ
FQ j Scott AFB, Illinois 62225

HQ AFCS/DPATI

HQ USAFE/DPATI
Ramstein AFB, Germany
APO New York 09012

TABLE El: List of Respondents for
r OJT/MAJCOM Interviews

Organization

HQ USAFSS/DPAE
Kelly AFB, Texas 78243

HQ ADCOM/DPXTO
Ent AFB, Colorado 80912

AFRES/DPTST
Robins AFB, Georgia 31098

Wright-Patterson AFB, Ohio 45433

Richards Gebaur : FB, Missouri 64030
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TARLE E2: Inlerview Protlocol Form
for OJT/MAJCOM Survey

1, What is your official office symbol?

] 2, Are you the OPR (Office of Primary Responsibility) for OJT
(On-the-Job Training) for your MAJCOM (Major Command)?

If no, what is the OJT/OPR for your MAJCOM?

4 And whom should we contact?

3. Concerning your current manning authorization:

a, What AFSC are included?

b, What is the number of authorized slots by AFSC?

c. What is the typical grade held by personnel in each of
these slots ?

; d. What, if any, is the fixed minimum authorization? ’

i #
. e. Upon what basis (work load value) are additional slots
authorized?

’.{ fo What are the applicable manpower standards for your
X3 work center?

3 |
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TARBLE E2 (continucd)

3.

4.

ge Arc all of your authorizations full time slots with respect
to your OJT functional rcsponsibility ?

If no, how are they divided between full and part time?

And, for the part time slots, what is the typical percent
of productive time spent on OJT activities ?

Are there any other offices at the Headquartexrs MAJCOM level
which have primary functional responsibilities for the OJT

program?

If so, what are they?

And whom could we contact?

Within your MAJCOM, is there any OJT ¢inctional responsibility
at intermediate command levels, c.g., numbered Air Force

Headquarters ?

If so, what arc the OPRs?

And waom could we contact?
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TABLE E2 (continucd)

6.

7.

(If yes to questions 4 and 5) Can you provide us with manning
information (as in question 3) for the other OJT functions at the
Headquarters MAJCOM and intermediate command levels ?

Regarding the OJT program in your MAJCOM:

Co

L

f,

Can you provide any manning information (as in question 3)
for OJT/OPRs at the Wing Command level ?

What use do you make of OJT data provided to you by AFMPC?

Do you require any special reporting regarding OJT program
managernent or trainee status from your base level units ?

What is the typical supervisor/trainee or instructor/trainee
ratio, in general or for specific specialties and upzrades ?

What is the percent of supervisor or instructor productive
time which is spent in OJT responsibilities ?

What is the percent of trainee productive time which is spent
on duties specified in his specialty job description?
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TABLE E2 (continued)

8. Can you provide us with any documentation regarding any of the
topics discussed (questions 1-7)? Specifically, can you provide
us with copies of relevant pages or scctions of manpower
standards or unit detail listings which cover the manning infor-
mation discussecd (question 3)?

m”wmv,, »r

If so, send them to:

Charles Eisele

CONSAD Rescarch Corporation
121 North Highland Avenue
Pittsburgh, Pennsylvania 15206
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TABLE E2 (continue:l)
: Orpaniration:
Office Symbol:
]
E Level:
3 Number of Fixed Applicable
Authorized Typical Minimum Work Load Manpower
AFSC Slots Grade Authorization [ovel Standards
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TABLE E3: Results of MAJCOM OJT/NCOIC Survey:
MAJCOM Level OJT Direct Overhead
and Program Support Personnel
Poreont of MAICOM HQ
Swandard Produciive Conls Attribe
Authorined Autharised Aasmal Time/Coast |utable v OJT
Organization Qflice AFSCe Crades Cost® Due te OIT Annually
Alr University DPAT 73270 1 TSt Th 12, 40¢ 20 1,902
HQ ATC nrs 8172 1 Mgt [ 2 14,309 100 1,137,160
19 T MSpt l 14,509
TS 00 3 S5 s 1,10
T1320mm 16 MSgt 7 232,144
IS uww 43  TSq £é 113,018
TS 1 cs.12 2,39 7.8
1 CcS.13 30.814
HO AAC DPT TI172 t TSq ré 12,809 100 12,509
HO ADCO\L DPXTO 35193 3 S\Sqt rs 16, 16 100 14,714
HQ AFCS DPATE 23193 3 \Set £? 14,508 130 14,509
HO ATLC DPMTT 75193 1 M.y £? 14,509 100 14,809
HQ AFRES DPIST 1519 1 CMt | 4] 19,604 40 196,613
kiikt 2 MSes r? 39,013
Othez OJT/OPR 1$ux 1o} Majer 50,484 10Qee
authorized at the 18 141 CMSqt Ly 3%, M2
J4th and 4th AXs T8 1xx l1e] SMEgt 4] 33.402
7%1mx lel MSqt 1] 19,013
151 ww 131 TSe s 28,018
R ATFSC DPAT 7321 3 Mater o4 35,242 20 5,04
I MAC DPATI %9 1 CMSgt Iy 19,404 100 55,946
ki i%rd 1 TS zé 12,909
N 1 M5q F 14,509
75250 1 Sgt T4 9,342
HO PACAT DPATM 15172 1 MSet L7 14,509 100 14, 509
1Q SAC DPPHTITO 1519 1 SMSqgt e 16,716 too 81,287
M 1 MSqt 4 14,509
2 T TS Ié 25,018
72 2 TS s 25,018
HQ TAC DPPTO 15172 T MSqt L7 29,018 100 63,348
BIT2 2 TSq £é 28,018
781352 3 MSgt £? 14,509
1Q USATE DPATS 3193 I CMSgt Iy 19,408 3 31,954
5172 1 TSt Lt 12,3509
78132 1 Set } X8 9,342
Other OJT/OPR %19 T SMSgt ot 4 16,718 10nee
st the AT 75172 1 MSps £7 14,50%
HOQ USAFSS | DPAT 73172 1 TSgt Lé 12,509 100 12,509
HQ USATA DPMPO 1812 1 55¢t | 41 21,102 100 85,837
7512 3 TSgt ) <9 12,509 100
Base level T02x0 1 MSpt £? 29,018 $00¢
responsitility with 702x0 4 TSgt Eb 50,036 500e
t(AJCO.\( emphasis $V1x2 1 TSgt 1 %3 12,509 100

Tetal Authorisatien = 138

‘Totnl Ceet s 1,770,243

*Table 20, Annual Composite Standird Rates (FY 1977 « Ellective | October 1976), P Aclll, AFR 17310,

Yeol. 1 (C5), Attachmeat 27,
®eLstimated by CONSAD); nat aupplied by respondent,

202

——




-~

s
e e i e ————————— e
s

*AUWIDIXIXD D¢ %04..: I NELDIq SUOPYLVINDTED WOI7 PIPNIIXT IIIm ganjea 2894 T, 4

L9°91 §6°01 eL°’S ¥°1 uornjerAI(] paepueig
6°19 g2°L2 8°61 9°t aeaN
(2]
o
~N
, - - - € WoOAv UH
| 08 G2 *S 2 £ SSA VSN OH
s°LL S°L1 S°L1 14 OSJAV UH
0s 91 91 S DOVIN OH
Qs 1134 s¢ S OTdV TH
gl -- 62 S Ovi OH
08 s 02 T vVIVSN
0s se sZ - OVV OH _
13 oy 61 € 0sdv UH !
Quwiry auaty, Ly, oey WODLVIN
,Sooutexy, jo ,sI2uUTRxy, |,810s5TAX3dng xostaxsdng
o5 Sururexy, Jo % LIO Jo 9% Lro | 134 soautea],

sjuswaxtnboy swry, I LO JO SIjeWIISH Judpucdsay
thoaang DIODON/ IO WODLVIN FO S3InSdy pF JTAVL




v

L Batan il

-,

,
o

B

o) 28
-

T

VoS R T F T T T T T

Msnael” ot -

APPENDIX F: Excerpted Tables of Standard Rates
from AFR 173-10, October 1, 1976
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TABLE F2: Average Annual Cost of
Civilian Employees by Grade
Table 24, p. A-116

General Schedule 1976% 197 7%k
GS-01 6, 544 6,894
GS-02 7, 489 7,889
5S-03 8, 792 9,222
GS-04 10, 204 10,692
GS-95 11,713 12,275
GS-06 13,219 13, 844
GS-07 14, 333 14, 939
GS-08 16, 173 16, 980
GS-09 17, 526 18, 412
GS-10 19, 504 20,523
GS-11 21, 086 22,227
GS-12 25, 074 26,594
GS-~13 26, 147 30, 814
GS-14 34, 028 36, 421
GS-15 39,601 42, 525
GS-16 41, 391 44, 857
GS-17 41, 391 44, 935
GS-18 41, 391 44, 935

*Executive limit to basic pay for employees at $37, 800 priox to
October 1, 1976.

*%¥The rate of basic pay for employees at these rates would be
limited by Section 5308 of Title 5 of the United States Code to the rate
level V of the Executive Schedule which becomes $39, 600 effective
October 1, 1976.

Data Source: OPR: HQ USAF/ACBOC
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APPENDIX G: ECI Authorized Personnel by
Grade and Data Formats for
ECI Course Enrollment Files
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ECI Monthly Summary by Reason (PCNUE020-494)

The report details monthly activity by Reason for Enrollment
within cach active course number, It is divided into three sections:
{1) Profcssional Military Education Courses; (2) Spacialized Courses;
and (3} Carccer Development Courses, A summary total is shown at
the end of cach secction with an overall summary of all courses at the
end of the product. Explanations of titles follow:

RSN Reason for Enrollment (Sec Atch 4)

OB Opening Balance is closing balance as of the end of
previous month. This is the total of all records on {ile
(before this processing run) including both active and
inactive enrolleces,

YTD ENR  Yezar-To-Date Enrollments includes enrollees through
end of month being reported on since the beginning of
the current CY,

MO ENR Month Enrollments - Those students enrolled during
current month,

SP Solutions Processed - Velume Review Exercises (VREs)
and Course Examinations (CEs) processed during the
current month.

CCl1 Course Completions One - Satisfactory completions of
CE on first attempt during current month,

CC2 Course Completions Two - Satisfactory completions of
CE on second attempt during current month.

GC TOT Course Completions Total - Total satisfactory comple-
tions during current month,

CF1 Course Failures One - Failures of CE on first attempt
during current month,

CFZ Course Failures Two - Failures of CE on second attempt
during current month,
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AE Administrative Expedience - Records dropped due to
[ rctirement, deaths, and other administrative rcasons.
. NS 12 No-Start Twelve - Student records dropped during

current month due to nonsubmission of any VREs in
B 12-month period,

NC 18 Non-Complection Eighteen - Student records dropped
during current month due to noncompletion in 18-month
period. Includes students who completed one or more

] volumes during the 12-nionth period but did not complete

‘ the course nor request an extension.

ACTIVE Total active records on file of students still within the
prescribed 12-month cnrollment period.

! INACTIVE Total number of students who completed one or more

{ volumes during first 12 rnonths but did not complete the
g course nor ask for an extension. Thesec students remain
: in Inactive Status for an additional 6 months and then are

dropped as NC 18 if course is not completed nor an
extension requested,

CB Closing Balance - Reflccts total number of active and
inactive enrollees as of the end of current month,

ECI Monthly Summary by Category (PCN UE020-49B)

The report details monthly activity by Category of Enrollment
within each active course number. It is divided into three sections:
(1) Professional Military Education Courses* (2) Specialized Courses;
| and (3) Carecer Development Courses. A summary total is shown at
the end of cach section with an overall summary of all courses at the
end of the product. Explanations of titles follows:

T T

|
]
] { L CAT Category (See Atch 3)
4 l OB Opening Balar.ce is the closing balance as of the end of

the previous month, This is the total of all records on
file (both active and inactive) before this processing run.

-~
.S.‘Z:;‘-‘.@,
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YTD ENR

MO ENR

CC

OTH ATT

CB

Year-To-Date Enoliments includes enrollees through

and of month beiny reported on since the beginning of
the current CY.

Month Enrollments - Those studens enrolled during

current month.

Coursc Completions - Total satisfactory completions

during current month,

Other Attritions - Encompasses all attritions other

than satisfactory course completions during current
month.

Closing Balance - Reflects total number of active and
inactive enrollees as of the end of current month.
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History File

ECI Summary by Reason and Category {PCN UE020-36A/36B)

The report relates attritions within each course by student cate-
gory and reascn for enrollment to actual enrollments during a specifiad
period of time. It is divided into three scctions: (1) Professional Mili-
tary Courses; (2) Specialized Courses; and (3) Carcer Development
Courses, Data arc shown by Reason for Enrollment (PCN UE020-36B)
and by Category and Rcason (PCN UE020-36A) for cach active course.
Summarics are provided at the end of cach section. Frequency of
report is quarterly. It spans a 24-month period, the first three months
of which is the enrollment period being reported upon, i.e., January-
March 1975 rcport a/o end December 1976; April-June 1975 rcport a/o
end March 1977; July-September 1975 report a/o end June 1977;
October-December 1975 report a/o September 1977; and so forth.
Explanation of titles follows:

CATEGORY Sece Atch 3

RSN Reason for Enrollment (See Atch 4)

ENR Enrollment - Number of students enrolled during
reported period.

CCl Course Completion One - Satisfactory completions on
first examination.

CG2 Course Completion Two - Satisfactory completions on
second examination,

CC TOTAL Course Completion Total - Total satisfactory completions.

AVG MO Average Months - Average number of months taken for
satisfactory course completion,

RATE Percent of satisfactory compietions to total enrollment.

FAILURES [Iailures on second course examination.
TOTAL

RATE Percent of failures to total enrollment,

213
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NS 12

NC 18

AE

TOTAL

ATT

RATE

N CEmmee — - -

No-Start Twelve - Student records dropped due to non-
submission of any Volume Review Exercises in 12-month
pariod,

Neon-Completion Eighteen - Student records dropped for
not completing coursc after 18 months,

Administrative Expcdicnce - Records dropped due to
retirements, deaths, and other administrative rcasons,

Total Attrition - Total of NS 12, NC 18, and AE.

Percent of non-completions to total enrollment.
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Categories

OyyMp O XDWOIoOUAWN-

AFRES-EAD OFF
AFRES-EAD AMN
ANG-EAD OFF
ANG-EAD AMN

Reg AF-OFF

Reg AF-AMN

CAP

Army - ACT/RES/NG
Navy - ACT/RES
Marine - ACT/RES
Coast Guard - ACT/RES
AFRES - Non-EAD OFF
AFRES - Nou-EAD AMN
ANG -~ Non-EAD OFF
ANG - Non-EAD AMN
Allicd Military

U. S. Civilians

Allied Civilians
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Reasons for Enrollment

Codcs

A Othcr Dirccted Enrollment: Personnel carsliled as
required by regulation, manual, or other dirsciive ereedt
those specified for Code Lj; includes nerseanal in qu il
cation training under AFM 50-23. Allicd militazry nd
civilians not living in the US usc this code,

o Carecr Related Enrollment: Persocanel envoilad volustarity
to expand knowledge of their own or related carees fiekiy;
also reservists in categories A, B, C, and I? whe desire

t~ take the course exam; excludes Code X enrollees.

L OJT Upgrade, Lateral or Betraining to AFS’S: Enlisted
personnel in salegories 2, 4, 6, B, and D enrolled as
directo? by AFM 50-23; also includes perscnnei ¢nrolled
in Course 9 to meet the management requirement for
T-lavel upgrading.

T Non-Caraeer Related Enrollment: Pessonnel envolled
viluntarily in pursuit of their personail education, avocs=-
tion or other geais; excludes Code C enrollees.

X Non-EAD E:tiremeat Point Credit: Personnel in cate-
gories A, G, B, and D who desire to complrte VREs only
for retirement pornt credit; excludes those <who wish to
conplete courss exams (Code C).

OTH Other ~ Enrollees not coded A, C, L, Nor X.
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APPENDIX H: Format and Sample of CDC Casting Data
for Coursc Deveclopment and Revision
(provided by ATC/TTSS, November 22, 1977)
1. CDC 29150
1 f 2, Telecommunications Operations Specialist

3. Revision, Activated August 1973

4, Number of Volumes: Three

5. Goursce Control Man- Hourly
Document Costs Grade Hours Rate Cost
1

] a. Plan of Instruc-  MSgt 80 $5.28 $ 422,40

tion (POI) GS-12 4 $8.65 34,60
Total Cost $ 457.00%

b. Course Chart MSgt 10 $5.28 $ 52. 80

GS-12 2 8.65 17.30
Total Cost $ 70.10%

ce Other Costs: None

6. CDC Volume Costs:

T TP T W IR

Yolume 1
i a, Writing and MSgt 407 $5.28 $ 2,148,96 i
Editing GS-11 132,5 7.25 960, 63 I
Writing and Editing Costs $ 3,148, 96 1}
! [
i b. Reviewing GS-12 12 $8.78 $ 104,80 !
Writing, Editing, and Reviewing Costs $ 3,253, 76 1
Volume 2
1 a. Writing and MSgt 393 $5.28  $ 2,075.04
. Editing Ssgt 73 3.99 291, 27
i,i\ Writing and Editing Costs $ 2,366, 31
k:

|
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- Man- Hourly

Grade Hours Rate Cost
‘ b. Reviewing Gs-12 16 $8.52 § 135,80
GS-11 4 7.25 29,00
i . Writing, Editing, and Reviewing Costs $§ 2,531.11
| Volume 3
!
! a. Writing and MSgt 326 $5.28 $ 1,721.28
. Editing SSgt 82  3.99 327.18
( Writing and Editing Costs § 2, 048. 46
b. Reviewing GS-12 30  $8.61 $ 261,15

Writing, Editing, and Reviewing Costs $ 2,3E59,41

Te CDC Change Costs
a. Writing MSgt 50  $5.28 $ 264,00

b, Editing GS-12 5 9.25 46,25
Change Costs $  310,25%

8. CDC Support Costs

a. Artwork/llus- GS-7 243,5 $4.50 $1,102.62
trations (Including
photo work)

e e et

b, Typing GS-3 279 3.41 926.20
c. Manuscript
postage Unknown
d. Other costs
; (TDY, ctc.) None
o e. Correspondance None

Total Support Costs ¢ 2,028,82

Total Cost of 29150 CDC

Writing, Editing, Reviewing,

Changes, Artwork/Illustra-

tions, and Typing $11,010, 45%*

"W ——

*This is an estimate. Records are not available on the costs of
POI, Course Chart or changes,
*¥Add also: GS-13, 1 hour; and GS-3, 1 hour; for HQ ATC Man-
agement and Administrative costs,

o I
»
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