DEFENCEN ¥ DEFENSE

Modelling the Growth of a Canadian Military Occupation

MORS Personnel and National Security Workshop
January 2010

Michelle Straver, M.A.Sc
Defence Scientist, Workforce Modelling and Analysis Team
Director General Military Personnel Research & Analysis
Department of National Defence

Defence Research and  Recherche et développement d'
I*I Development Canada pour la défense Canada Cana é.




Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 3. DATES COVERED
JAN 2010 2. REPORT TYPE 00-00-2010 to 00-00-2010
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Modelling the Growth of a Canadian Military Occupation £b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Defence R& D Canada,DG Military Personnel Research and Analysis REPORT NUMBER
(DGMPRA),Ottawa, Ontario, K1A 0Z4,

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONY M(S)

11. SPONSOR/MONITOR'S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES
Personnel and National Security: A Quantitative Approach (Unclass), 25-28 January 2010, Johns Hopkins
University Applied Physics Laboratory, Laurel, Maryland

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17.LIMITATION OF | 18.NUMBER | 19a NAME OF
ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Same as 46
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



@7 Background

« New occupation in Canadian Forces being created

* Managers plan to grow the occupation by 400%,
and require guidance to manage the transition

* For a variety of possible scenarios, modelling can
help to:

— determine time to grow to end goal

— determine Intake required to sustain population
at a certain point

— 1dentify problems that are likely to arise
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Part 1: Methodology
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@7 Model Overview

e Batch File

— Allows user to run many scenarios without
human intervention

— Stores all VBA code

e Scenario File

— Acts as user interface
— Input and output data can be entered/viewed

— One file per scenario
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@7 Model Overview

F

e Model

— Excel-based stochastic simulation engine

— Entity-based
 Each individual is represented in the model
o Attributes: Rank, YOS, TIR

— Model simulates

o Attrition

 Promotion

e Intake

for a period of up to 30 years
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Walk-Through:
Scenario File
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«— -Start Year

-# Iterations

-# Simulation Years

Preferred Manning Level (PML)
-Number of positions at each rank
-Specified for each simulation year
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@ Microsoft Excel - MORS Sample.xls QI
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Intake Plans
-Two plans can be specified; each can vary by
rank and simulation year
-User can link intake to simulation results to limit
intake so that Trained Effective Strength (TES)
does not exceed PML
-In this case:
-Voluntary Occupational Transfer (Cpl)
-Direct Entry (Pte)
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Attrition Rates

-Specified by Years of Service
(YOS) and simulation year
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Time In Rank (TIR) Required for Promotion
-User can set the minimum amount of time that
must be spent in a rank before an individual is
eligible for promotion

-Represents what SMEs believe will be
desirable/typical; not necessarily policy-driven

/

Desirable YOS Range for
Promotion

-User can set min/max YOS that
an individual must have to be
eligible for promotion; e.q. if
someone hasn’t been promoted by
X YOS, he/she likely never will be
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@ Microsoft Excel - MORS Sample_xls QI
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Effective TIR Adjustment

-Entrants from different intake plans may have
different amounts of time they must spend at each
rank; the user can apply adjustments here

-In this case, VOT entrants spend one more year at
Cpl rank than do DE entrants
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YOS and TIR Distributions (for each Intake Plan)
-Specifies the YOS and TIR that personnel have
upon entering the occupation

-Values represent cumulative percentages
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Starting Population

-Rank, YOS, and TIR must
be specified for each person
in the initial population
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Results

-For each simulation year and rank, results

are averaged over all iterations

-Results include:
-Average Forecast TES Population
-Average %PML Filled (i.e. TES/PML)
-Average TES Rank-to-Rank Ratio
-Average TES Attrition Volume
-Average Number of Promotions
-Average TIR at Promotion
-Average Intake

-Temp 1 and Temp 2 tabs are used
along with macros to calculate the
results averaged over all iterations
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Walk-Through:
Model File
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Input and Background Data
-Copied from Scenario file using

Macros
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A -Intake is
-Using macros, -Effective TIR summarized
intake data from Adjustment is here; the data
Input tab are -Random applied where are later pasted
entered into first number used to necessary, as into the Year
three columns determine YOS specified in tabs
and TIR of Background
entrants based Data
on distribution
specified in
Background
Data
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-Intake data for subsequent years are
added as the simulation proceeds
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Eligibility/Suitability

-Macros are for promotion are
used to paste evaluated based on
the starting -Based on the the individual’'s TIR
population attrition rates and YOS

specified in

Background Data,
attrition is evaluated
using a random
number
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-The number of promotions
is calculated for each rank
-Minimum of #
eligible/suitable for
promotion and #
vacancies at the next
rank (“pull” promaotion)

-Value is then
corrected to backfill
promotions out of
the next rank (if
there are enough
personnel suitable
for promotion)
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-Last three columns are
used to distribute the
promotions randomly among
the eligible/suitable
candidates
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-Personnel at rank of Pte are promoted
to Cpl as soon as they meet the TIR
requirements.

-For other ranks, along with the three
columns identified in previous slide
these calculations are used to
distribute the promotions randomly
among the eligible/suitable candidates
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-Rank, YOS, and TIR of

the original population are
updated to reflect the end
of the year

-Difference between PML and

original population at end of year

is calculated
-This value is read by the
Input tab and used to
determine the maximum
intake at each rank to
ensure that the number of
personnel does not exceed
the number of positions
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-Using macros, intake
for the year is pasted
here from the Intake
Processing tab

Adding the intake for the year is done after attrition and promotion of
the initial population. This implies that personnel who enter during a
year cannot be released or promoted in the same year.
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-Using macros, End Population
from Year 1 and Year 1 Intake
are pasted into Starting
Population for Year 2

-The simulation proceeds for
the specified number of years
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-Results for all years for a
single iteration are
summarized here

-As noted earlier, macros are
used to average the results
over all iterations in the
Scenatrio file
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@7 Summary of Key Processes (Macros)

Clear and reset ‘| Copy/paste Input and
calculations | Background Data into Model file
Copy/paste _Copy/paste iIntake Copy/pa_lste_ End
J Start | into Intal_<e Population mfto
Population Processing | Ll Start Population
) worksheet for the next
year
repeat for Year Y+1

Divide
Iteration 1: Copy/paste results into Temp 1 tab of Scenario file total (from
| Iteration 2+: Copy/paste results into Temp 2 tab of Scenario file > Temp 1)
and set Temp 1 = Temp 1 + Temp 2 by #
| iterations
v
—— repeat for Iteration N+1 Clear and reset calculations
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Part 2: Example
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mj Aim

VA

» To determine the anticipated growth of a Canadian
Forces occupation from 2010 to 2029 over three
growth phases:

— PML =90
- PML =121
— PML =254
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@7 Simplifying Assumptions

« All entrants are counted toward TES immediately

* DE personnel are assigned YOS of 1 upon entry to
account for one year prior to OFP (e.g. selection,
training)

e YOS distribution of VOT entrants follows CF
average distribution for Cpl, MCpl, Sgt

« VOT entrants require extra year before being
eligible for promotion to MCpl
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@7 Initial Population Profile
VAT

50%
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- 40%
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@7 Initial Population Profile
VAT

Attrition Rate

50%
. " - 45%
7 B Most personnel in low attrition
zones; after next year, there will .
be 4 more years before - 40%
6 - 1 significant numbers reach high [
o) attrition point. - 35%
g Large fraction of Sgts and
8 5 - sl WOs appr(?aching high . 30%
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o
o 4- _ - — - - 25%
o
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- 10%
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r{‘i)? Scenario Parameters - General
e

o 20-year simulation (2010-2029)

e 20 iterations

e Three sets of TIR requirements for promotion

TR Requwements High Medium Low
for Promotion

Entry Plan DE VOT DE VOT DE VOT
Pte(T) 3 N/A 3 N/A 3 N/A
Cpl 3 4 2 3 2 3
MCpl 4 4 3 3 2 2
Sgt 6 6 4 4 3 3
WO 6 6 4 4 3 3
MWO 6 6 4 4 2 2

Voluntary

o Two attrition by YOS profiles
— Attrition Profile 1: ¥ NCM Average
— Attrition Profile 2: NCM Average Excluding
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r{‘i)? Scenario Parameters - PML
VAT

* PML is increased to the next level only when the
previous level is reached

— PML is considered reached if:

» 98% of positions at each rank from Pte(T)/Cpl
to Sgt are filled

* 85% of WO positions are filled, and

e 90% of MWO/CWO positions are filled

Rank Initial TES PML=90 PML =121 PML = 254
Pte(T)/Cpl 27 51 51 127
MChpl 17 17 34 61
Sgt 11 11 14 37
WO 6 7 15 20
MWO 2 3 6 7
CwWO 0 1 1 2
Total 63 90 121 254
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m\? Scenario Parameters — Intake
3/ (Pte(T)/Cpl)

Intake 2010 2011 2012 2013+
Low 5 VOT 5VOT 4VOT 4 VOT, 5 DE
Medium 5 VOT 5VOT 4VOT 4 VOT, 10 DE
High 5 VOT 5 VOT 4 VOT 4 VOT, 15 DE
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m\?
J Average TES vs PML
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r{‘i)? Observations

F

 TIR requirements for promotion influence ranks at
which shortages occur. In general:

— High: Shortages occur at senior ranks because it
takes many years for personnel to reach these
ranks; therefore the probability of attrition
E_ef(r)]re reaching WO/MWO/CWO is relatively

19

— Low: Shortages occur at junior ranks because
personnel are promoted quickly; intake may not
be high enough to fill the vacancies left by
promoted personnel

* Medium TIR requirements achieve a balance
between desired experience level at each rank and
the need to grow the occupation
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mj Caveats

F

* Due to small size of occupation, small variations in
expected values of parameters (attrition, intake, etc)
can have strong impact on outcome

« Attrition rate profiles used in these scenarios were
low (in comparison to NCM historical average), as
recommended by SMEs

— Low attrition rates can be expected In the near
term, but long-term attrition rates are difficult to
forecast

— Any increases in future attrition will have
significant impact on growth of occupation
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@7 Conclusions and Recommendations

VA

e High TIR requirements for promotion will impair
growth

— Strongly recommend reducing TIR
requirements (although it may be possible to
Increase them after growth is complete)

« WO positions will be difficult to fill during
PML=121 phase

— Could be addressed through adjustments to
PML or by reducing TIR promotion
requirements
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@7 Conclusions and Recommendations

VA

 |f all positions can be filled more quickly during
the PML=121 phase, expansion to PML=254 can

begin earlier

— This will allow expansion at the Pte(T)/Cpl rank
to be completed sooner

* Due to significant impact that changes in planning

factors (e.g. attrition rate) can have on outcome, it
IS recommended that the modelling be redone
periodically throughout the transition
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