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ABSTRACT

Because of the expected shortages in its Active Guard and Reserve (AGR)
program, the Army Reserve is considering two manpower policy changes. One is the use
of Position Vacancy Promotions (PVP) and the other is to alow more officers to serve
beyond 20 years of Active Federal Service (AFS). To evauate the impact of these policy
changes, either individualy or in combination, on alleviating the shortages, this thesis
develops the Army Reserve Manpower Planning model (ARMP). ARMP is an
optimization model that determines the annual numbers of accessions, promotions, and
separations that best meet the authorized inventory targets. Results from ARMP suggests
that a combination of extension of the AFS requirement and alowing PVP can nearly
eliminate the shortage in the near future if implemented immediately. ARMP is aso

useful for managing the AGR officer force.
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DISCLAIMER

The views expressed in this thesis are those of the author and do not reflect the
officia policy or position of the Department of Defense or the U.S. Government.

The reader is cautioned that computer programs developed in this research may
not have been exercised for al cases of interest. While every effort has been made,
within the time available, to ensure that the programs are free of computational and logic
errors, they cannot be considered validated. Any application of these programs without

additional verification is at the risk of the user.
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EXECUTIVE SUMMARY

With the downsizing of the U.S. Army over the past ten years, an increasing
reliance has been placed on its two Reserve Components (RC), the Army Reserve and
National Guard, when responding to crises. With this increasing reliance, the capability
and readiness of RC units and their members become critical. One essential factor in
maintaining and further enhancing this capability and readiness is the RC Full Time
Support (FTS). One component of FTS that has been receiving much attention recently
isthe Army Reserve's Active Guard and Reserve (AGR) officer force, which is the focus

of this thesis.

At the end of fiscal year 2000 the number of company grade officers in the AGR
program is 42% above the authorized strength, whereas the number of field grade officers
is 10% under strength. When examined more closely, the numbers of Colonels (COL)
and Mgors (MAJ) appear to be relatively healthy at approximately 2% below their
authorized strength. However, the shortage of Lieutenant Colonels (LTC) is rather severe
at 26% below authorized. The distribution of the years of Active Federal Service (AFS)
for AGR officers indicates that over 82% of LTC and 93% of COL are eligible for
retirement or will be eligible to retire within the next five years. Combining these figures

with the current shortage of LTC foretells an unhealthy future for this component of FTS.

To dleviate the potential shortage of field grade officers, the Chief, Army
Reserve (CAR) is considering severa aternatives. The recent passage of the Reserve
Officer Personnel Management Act (ROPMA) in 1995 offers severa major changes in

the management of AGR officers, which includes, among others, allowing position

XVii



vacancy promotions (PVP) for officers in the AGR program. Another regulatory
requirement that can contribute to the current shortage of field grade officers is the
Army’s policy that AGR officers with 20 years and one month of qualified AFS must
retire unless granted an exception. Recently, the Assistant Secretary of the Army for
Manpower and Reserve Affairs [ASA(M&RA)] granted the CAR and Chief, Nationa
Guard Bureau (CNGB) the authority to alow officers to serve up to 24 years of AFS.

However, this authority expiresin January 2002. (McCloskey, 2001)

To evaluate courses of action for reducing the field grade officer shortfall in the
AGR program, this thesis develops an optimization model called the Army Reserve
Manpower Planning (ARMP) model. This model determines the annual number of
officers by rank or grade, years of time in grade (TIG) and years o AFS to recruit,
promote, and extend beyond the mandatory requirement for retirement in order to
maintain an AGR officer force that best meets its strength targets. This thesis considers
four courses of action (COA). One uses the current personnel management policies. The
remaining three COA consider two alternative management policies, individually and in
combination. One alternative policy isto alow officersto serve beyond 20 years of AFS

and the other is to implement PVP.

Using the current policies, ARMP forecasts an average shortfal of 18.7% in field
grade officers over the seven years horizon, a time period typicaly considered in the
Program Objective Memorandum (or the POM years). Over a 25-year horizon, the
average shortfall decreases to 14.9%. On the other hand, results from ARMP show each
of the alternative policies lead to a reduction in the field grade officer shortfall when

compared with the results of the current policies. Individualy, relaxing the AFS
Xviii



requirement and utilizing PVP both reduce the average shortfal in field grade officers to
12.1% over the POM years. Over a 25-year horizon, the average shortfals are 7.4% and
5.2% for relaxing AFS requirement and utilizing PV P, respectively. When combined, the
average shortfalls under the two aternatives are 5.8% and 2.1% over the POM years and
a 25-year horizon, respectively. These results certainly support the Chief, Army
Reserve's consideration for relaxing the AFS requirement and utilizing PVP and,

hopefully, would aso serve as ajustification for approval of the alternatives as well.
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. INTRODUCTION

With the downsizing effort of its active component over the past ten years, the
U.S. Army has had to place an increasing reliance on its two Reserve Components (RC),
the Army Reserve and National Guard, when responding to crises. With this increasing
reliance, the capability and readiness of RC units and their members become critical.
One essentia factor in maintaining and further enhancing this capability and readiness is
the Full Time Support (FTS) consisting of Active Guard and Reserve (AGR) members,
military technicians, Active component members, and civilian personnel. (U.S. Army,
1999) One component of FTS that has been receiving much attention recently is the

Army Reserve’'s AGR officer force, which is the focus of this thesis.

At the end of Fiscal Year (FY) 2000, the number of company grade officersin the
AGR program is 42% above the authorized strength. On the other hand, the number of
field grade officersis 10% under strength. When examined more closely, the numbers of
Colonels (COL) and Magors (MAJ) are approximately 26 short of their authorized
strength. However, the shortage of Lieutenant Colonels (LTC) is rather severe, falling
26% short of authorized. The distribution of the years of Active Federa Service (AFS)
for AGR officers, shown in Figure 1.1, is also alarming. The figure indicates that over
82% of LTC and 93% of COL are currently retirement eligible or will be retirement
eligible within the next five years. Combining these numbers with the current shortage of

LTC foretells an unhealthy future for this component of FTS.



% of AGR Officers by Years of AFS
End of Year 2000
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Figure 1.1. Thedistribution of the years of AFS for AGR officers. The
composition of the AGR officer force by years of AFSis depicted. Of
note is the high proportion of LTCs and COLs, 82% and 93.0%
respectively, who are retirement eligible or will be retirement eligible in
the next five years.

To dleviate the potential shortage of field grade officers, the Chief, Army
Reserve (CAR) is considering severa alternatives. The recent passage of the Reserve
Officer Personnel Management Act (ROPMA) in 1995 offers several major changes in
the management of AGR officers, which include, among others, removing the time in
service requirement for promotion and allowing position vacancy promotions for officers
inthe AGR (U.S. Congress, 1994). Another regulatory requirement that can contribute to
the current shortage of field grade officers is the Army’s policy that AGR officers with
20 years and one month of qualified AFS must retire unless granted an exception. (U.S.
Army, 1996) The Assistant Secretary of the Army for Manpower and Reserve Affairs
[ASA (M&RA)] is authorized to grant extensions to those officers subjected to the

mandatory requirement to retire. Recently, the ASA (M&RA) has authorized the CAR
2



and Chief, National Guard Bureau (CNGB) to selectively allow AGR officers to serve
beyond 20 years of AFS, if their skills are critical, in two-year increments up to 24 years.

This authority is temporary and expires in January 2002. (McCloskey, 2001)

A. PROBLEM STATEMENT

To evaluate courses of action for reducing the field grade officer shortfall in the
AGR program, this thesis develops an optimization model called the Army Reserve
Manpower Planning (ARMP) model. This model determines the annual number of
officers by rank or grade, years of time in grade (TIG) and years of AFS to recruit,
promote, and extend beyond the mandatory requirement for retirement in order to

maintain an AGR officer force that best meets its strength targets.

B. THESISOUTLINE

Chapter 11 describes how the Army Reserve manages its AGR officer inventory.
Chapter 111 formulates ARMP as a linear optimization problem. Chapter 1V uses ARMP
to assess the impact of alternative policies on the AGR officer inventory. Finaly,

Chapter V provides conclusions and recommendations for future research.
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Il. AGR OFFICER MANAGEMENT

The US Army Reserve (USAR) consists of three components. Ready, Standby
and Retired Reserve. Table 2.1 displays the strength of each component at the end of FY

2000. (Saltarelli, 2000b)

Ready Reserve 368,514
Standby Reserve 701
Retired Reserve 687,237
| Total USArmy Reserve | 1,056,452 |

Table2.1. Composition of the Army Reserve at the end of FY 2000.

The Ready Reserve consists of reservists in the Selected and Individual Ready Reserve
(IRR). The AGR is a subcomponent of the Selected Reserve. At the end of FY 2000,
only 1.5% of the reservists in the Selected Reserve are AGR officers. Although small in
number, these officers play an important role because they work full time and are
responsible for maintaining and further enhancing the capabilities and readiness of the
Army Reserve. Table 2.2 displays the composition of the Ready Reserve at the end of

FY 2000 (Saltarelli, 2000D).

Selected Reserve 206,892
Troop Program Units 188,330

Active/Guard Reserve 12,855

Individual Mobilization Augmentee 5,700
Individual Ready Reserve 161,622
Total Ready Reserve 368,514

Table 2.2. Composition of the Ready Reserve at the end of FY 2000.
One subcomponent of the Selected Reserve is the Active and Guard
Reserve, the focus of this thesis.

Table 2.3 displays the current AGR officer inventory and authorizations for each

rank (Saltarelli, 2000a). Approximately 80% of the authorizations are for field grade
5



officers, i.e,, MAJ, LTC and COL, and the remaining ones are for company grade officers
that consist of Second Lieutenants (2L T), First Lieutenants (1LT) and Captains (CPT).

Note that there is no individual authorization for 2LT. The authorization for LT in Table
2.3 isfor both 2LT and 1LT. Observe that the current AGR officer inventory does not
match the authorized strength very well. As stated in Chapter 1, the current shortage in

LTC isamajor concern.

LT CPT MAJ LTC COL
Authorization 29 558 1396 853 187
Current Inventory 201 632 1376 634 183
[Deviation (%) 593% 13% -1% -26% -2%

Table 2.3. AGR officer inventory and authorizations at the end of FY 2000.

To maintain its own capabilities and readiness, the goal in managing AGR officer
inventory is to minimize the deviation from the authorized strength in each rank. The
sections below discuss the current policies for the management of AGR officers and two

alternative policies for aleviating the shortages in the field grade officers.

A. AGR OFFICER MANAGEMENT

This section describes how the USAR accesses, promotes, and separates officers
from the AGR program. The description reflects the changes in policies due to the
passage of ROPMA.. (U.S. Congress, 1994)

1. Accessions

The main sources of new officers for the AGR program consist of officers from
the other subcomponents of the Ready Reserve, such as Troop Program Units (TPU) and

the IRR or from officers who leave the Active Component. New officers can join the

6



AGR program at any of rank between 2L T and COL, however, most officers join the
program at the rank of MAJ and below because they are less likely to have established

civilian occupations.

To join the AGR program, candidates submit an application to the Department of
the Army Accessions Board that the CAR convenes at least annually. (U.S. Army, 1994)
Only the best qualified candidates with the skills needed by the CAR are accepted into
the program. By Army regulation (U.S. Army, 1996), these candidates must have less
than 13 years of AFS and must not have been denied promotion to the next higher rank
by the previous promotion board for their rank.

2. Promotions

Officers are eligible for promotion to the next higher rank after they have served
in their current rank for some predetermined number of years. The number of years an
officer serves in the same rank is commonly known as ‘Time in Grade' or TIG.
Although ROPMA provides the minimum and maximum TIG at which an officer can be
promoted to the next higher rank, Table 2.4 provides the typical TIG when officers are
considered for promation to the next higher rank for the first time. In general, officers
with TIG shown in Table 2.4 are said to be ‘in the zone' for promotion. If officers are
not selected for promotion, they are considered for promotion again the following year.
These officers will have accumulated one more year of TIG when they are being
considered for promotion for the second time and they are said to be ‘above the zone' for
promotion. (Although permitted by ROPMA, promotion below the zone, i.e., promotion

of officers with less TIG, is not currently being considered in the AGR program.)



TIG (years)
2LT 2
1ILT 5
CPT 7
MAJ 7
LTC 5

Table 2.4. Time in grade for promotion to the next higher rank.

Except for 2L T, promotion boards select officers for promotion to the next higher
rank. No board approves or reviews the promotions from 2LT to 1LT. All eligible 2LT
are promoted to 1L T. By regulation, those ineligible may be retained and later promoted
if the reason for ineligibility is removed. (U.S. Army, 1998) There is a selection board
for each of the remaining ranks. These boards review records of all AGR officers who
are eligible for promotion in and above the zone. Officers up to the rank of MAJwho are
eligible and are above the zone but not selected for promotion to the next grade will not
be considered for promotion again. (U.S. Army, 1998)

3. Separation
Officers separate from the AGR program for many reasons and some are listed

below.

a) Upon entering the program, each new officer is obligated for three years. (U.S.
Army, 1996) Officer Continuation Boards are convened annually to consider officersin
the third year of ther initial three-year tour for continuation in the AGR program.

Officers not recommended for continuation by this board are released from active duty.

b) Officers must retire from the AGR program when they reach 20 years and one
month of qualifying AFS (U.S. Army 1996) or their Mandatory Release Date (MRD)

(U.S. Army, 1994), unless granted an exception.



c) Officers may be released from the AGR program due to a reduction in force

initiatives, known as programmed or managed loss (PML).

d) Officers below the rank of LTC, may be released from the AGR program when

they are not selected for promotion above the zone.

e) Officers may be released from the AGR program for medical and

administrative reasons.

f) Officers may decide to leave the AGR program on their own accord.

B. ALTERNATIVE POLICIES

Although they may not have reached their MRD, AGR officers with 20 years and
one month of AFS must retire. The CNGB and the CAR believe that AGR officers with
20 years of AFS represent an enormous Army investment and releasing these officers
while they are at their prime of their career does not make good business sense. In ajoint
memorandum, the CNGB and the CAR have requested authority to selectively extend
AGR officers beyond 20 years AFS up to, if required, their MRD. (NGB, 2000)
Recently, the ASA (M&RA) granted the CAR and CNBG the authority to alow officers
to serve up to 24 years of AFS. However, this authority expires in January 2002.

(McCloskey, 2001)

In a normal promotion, an AGR officer would be considered for promotion when
the individual has accumulated the required TIG in his or her current rank. (See Table
2.4.) However, norma promotions may not generate sufficient inventory to meet the
authorized strength. Under ROPMA, it is possible to promote an officer to the next
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higher rank with less than the maximum TIG if there is a position for which there is no
eligible officer to fill. For example, if there are LTC positions that cannot be filled
because of the shortage in LTC, then the CAR, under ROPMA, can convene a position
vacancy promotion board to consider promoting MAJ up to two years below the zone in
order to fill those LTC positions. Use of position vacancy boards must however be

approved by the Secretary of the Army.

The next chapter presents an optimization model that is useful in evauating
different courses of action (COA) for reducing shortages in field grade officer inventory.
One COA is to continue using the current personnel management policies described in
the previous section. The others include, individually and in combination, the two
policies described above, i.e., (i) alowing officers to serve beyond 20 years of AFS and

(i) implementing PV P.
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[1l. ARMY RESERVE MANPOWER PLANNING MODEL

This chapter presents an optimization model called the Army Reserve Manpower
Planning (ARMP) model. This model determines the annual number of officers by grade,
years of time in grade and years of AFS to recruit, promote, and extend beyond the
mandatory requirement for retirement in order to maintain an AGR officer force that
minimizes the total deviation from its strength targets. The first three sections in this
chapter list the necessary assumptions, describe the model and formulate it

mathematically. The fourth section reviews similar models in the literature.

A. MODEL ASSUMPTIONS

To make ARMP tractable, the following assumptions are necessary.

1. Accounting for Officer Inventory

In practice, the number and composition of officers in the AGR program can
change daily. Every day there may be new officers joining the AGR program, current
officers being promoted to higher ranks, and older (in tenure or otherwise) officers
retiring from the program. However, it is neither practical nor beneficial to keep account
of the number and composition of officers in the AGR program at the end of each day.
Instead, ARMP accounts for them at the end of each fiscal year in the planning horizon.

2. Officer Classification

ARMP groups or classifies officers according to their ranks, TIG and years of
AFS (or, more smply, AFS). Table 3.1 lists possible values of TIG and AFS for each

rank. Although values outside the ranges in the table are possible, they occur
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infrequently and the benefits of modeling them explicitly are minimal. Although it may
not seem possible to have a combination or classification in which TIG is more than AFS,
eg., (2LT, 3, 1), this is a perfectly feasible combination for the AGR program. The
preceding combination could represent an officer currently in his or her first year in the

AGR program after spending two years in a Troop Program Unit.

Rank Time in Grade Yearsof AFS
2LT 1<g<3 1<y<10
ILT 1<g<7 1<y<20
CPT 1<g<9 1<y<?21
MAJ 1<g<9 3<y<25
LTC 1<g<7 6<y<25
COL 1<g<7 11<y<25

Table3.1. Valid officer classifications or combinations of rank, TIG and AFS.

From the end of one fiscd year to the next, officers transition from one
classification to another. For example, officers with classification (1L T, 2, 5) at the end
of year t become officers with classification (1L T, 3, 6) at the end of year (t+1). Thisis
to represent the fact that these officers have provided one additional year of service, in

both TIG and AFS, at the end of year (t+1).

For MAJ, LTC, and COL, classifications with TIG or AFS at their maximum
values, or ‘classifications at the boundary’, have dightly different meanings. For
example, (MAJ, 7, 25) represents a MAJ with 7 years TIG and 25 or more years of AFS.
Therefore, officers with classification (MAJ, 7, 25) at the end of year t become officers
with classification (MAJ, 8, 25) at the end of year (+1). Note that AFS in the new
classification is unchanged because an AFS of 25 in this classification scheme means 25
or more years of AFS. Similarly, a classification with a TIG of 9 aso means 9 or more

years of TIG. So, officers with classification (MAJ, 9, 25) would remain in the same
12



classification from the end of one year to the next assuming that their extensions were

approved.

3. Accessions

As explained in Chapter 1I, new officers can join the AGR program in different
classifications depending on their previous experience in the Active component or other
subcomponents of the Ready Reserve. Table 3.2 lists the ranges of TIG and AFS that are
valid for ARMP. Although Army regulations may alow AGR officers to access outside

these ranges, they are unlikely in practice.

Rank Timein Grade Y ears of AFS
2LT 1<g<?2 1<y<10
1ILT 1<g<5b 1<y<12
CPT 1<g<7 1<y<12
MAJ 1<g<7 3<y<12
LTC 1<g<5b 6<y<12
COoL 1<g<5 11<y<12

Table 3.2. Vdid combinations of Rank, TIG and AFS for accessions.

4. Attrition

In this thesis, attrition for MAJ or below refers to officers leaving the AGR
program due to reasons other than being released under PML. In order to allow ARMP
to relax the mandatory retirement at 20 year of AFS, attrition for LTC and COL aso

excludes those who have to leave because of this mandatory retirement.

To smplify the model, ARMP assumes that attrition occurs prior to any other
personnel actions such as promotions and PML. In addition, newly accessed officers do
not attrite during the year in which they join the AGR program.
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In general, attrition rates, or the percentage of officers who decide to leave,
depend on ranks, TIG, AFS, unemployment rates, cost of living, the state of the economy,
etc. However, it is beyond the scope of this thesis to develop a model, statistical or
otherwise, to estimate attrition rates for various classifications of AGR officers. It is
assumed instead that attrition rates depend only on ranks, TIG and AFS. (Due to
insufficient data, the implementation in Chapter 1V assumes that attrition rates depend on

ranks and TIG and they are constant during the planning horizon.)

B. MODEL DESCRIPTION

The problem in managing the AGR officer inventory is to determine the number
of officers to access, promote, release under PML, and, when necessary, retire after
reaching 20 years of AFS so that the resulting officer inventory deviates the least from
the strength targets at the end of each fiscal year. For each rank, one measure of
deviation is the absolute difference between the target and the number of officers in that
rank. Using this measure, the objective of the mode is to minimize the total deviation,
i.e., the sum of absolute deviations from each rank at the end of each fiscal year in the
planning horizon. While minimizing deviations, the model must ensure that officers
transition from one classification to another in a logical manner. Figure 3.1 graphically
displays a partial set of logical transitions as a network of nodes (or circles) and arcs (or
arrows). Each node and arc represents a valid officer classification (or a combination of
ranks, TIG, and AFS) and transition between two classifications, respectively. Dotted
arcs or ‘retention arcs represent officers remaining in the rank from the end of year t to

the end of year (t+1). Solid arcs or ‘promotion arcs' represent officers being promoted to
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the next rank during year (+1). Observe that there are three different promotion arcs
emanating from the CPT nodes at the end of year t, to the (MAJ,1,y+1) node at the end of
year (t+1). These three arcs represent Position Vacancy (from TIG 6), in-the-zone (from
TIG 7) and above-the-zone (from TIG 8) promotions. Because PVP is not allowed for
2LT and 1L T, there are only two promotion arcs emanating from each rank (one for in-

the-zone promotions and the other for above-the- zone promations).

In general, the classifications or nodes at the head and tail of each retention arc
have a different TIG and AFS to indicate the fact that officers have accumulated one
additional year of service that counts toward TIG and AFS. In Figure 3.1, there are two
arcs that do not follow this general rule. To reflect current practices, the arc from
(2LT,3)y) to (2LT,3,y+1) is a retention arc that allows a small fraction of 2L T to stay in
the AGR program after being denied promotion. In this case, a TIG of 3 refersto officers
in the same rank for three or more years. The similar is aso true for the arc from
(CPT,9)y) to (CPT,9,y+1). The classification or node at the head of each promotion arc
always has a TIG of one because officers have just been promoted and they must have

one year of TIG at the end of year (t+1).
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Figure 3.1. A transition network for AGR officers. Each node represents a valid
classification (combination of rank, TIG and AFS) at the end of the year. Arcs represent
the movement, or flow, of officers from one year to the next. Dotted arcs, or ‘retention’
arcs, represent officers remaining in the rank from the end of year t to the end of year
(t+1). Solid arcs or ‘promotion arcs' represent officers being promoted to the next rank
during year (t+1).
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C. MODEL FORMULATION

Below is aformulation of the Army Reserve Manpower Planning problem.

Indices:
t year of the planning horizon,t = 1,2,3,... T
r rank, r = 2LT, 1L T, CPT, MAJ, LTC, COL
g yearsin timein grade (T1G),g=1,2,3,...9
y years of Active Federal Service (AFS),y= 1,2,3,...25

To make the problem structure more evident, assume when unspecified that data,

variables and summation indices apply only to combinations of §, g, y) listed in the

Tables 3.1 and 3.2.

Data:

a discount factor, i.e, 0<a <1

plb minimum proportion of officers who must be promoted in zone to rank r

during year t of the planning horizon

r

paub maximum proportion of officers who can be promoted above zone to rank
r during year t of the planning horizon

pvub; maximum proportion of officers who can be promoted by position
vacancy board to rank r during year t of the planning horizon

PMLrate; maximum proportion of officers in rank r who are forced to separate
during year t of the planning horizon
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AFSrate,

target

Attrit"9

r,g,
ma, %Y

cp

maximum proportion of officers with rank r and 20 or more years of AFS

who can be selected for an extension at the end year t of the planning
horizon

targeted number of officersin rank r at the end of year t of the planning

horizon where r > 1LT. (Recal that targets for 2LT and 1LT are

combined and it is more convenient to let target; ' represent this

combined target.)

proportion of officers with rank r and TIG g who attrite during each year
of the planning horizon

maximum number of officers with rank r, TIG g and AFS y to access in
year t of the planning horizon.

weight for deviation from targets by rank r.
penalty for exceeding the AFS limit

penalty for exceeding the PML limit

Nonnegative Variables:

r.ay
Xt

number of officers with rark r, TIG g and AFS y in the AGR officer

inventory at the end of year t of the planning horizon. X, represents
the initial number of officerswith rank r, TIG g and AFSYy.

number of officers with rank r, TIG g and AFS y to join the AGR
program during year t of the planning horizon.

number of officers with AFS (y — 1) to be promoted in the zone to rank r

during year t of the planning horizon. (Observe that these officers will
havey years of AFSand aTIG of 1 at the end of year t.)

number of officers with AFS / — 1) to be promoted above the zone to

rank r during year t of the planning horizon. (The above observation
applies here.)
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PV,

PML; %

OAFS!

OPML'

EX/

number of officers with AFS (y — 1) to be promoted by position vacancy

board to rank r during year t of the planning horizon. (The above
observation applies here.)

number of officers with rank r, TIG g and AFS y who are forced to
separate from the AGR program during year t of the planning horizon.
Wheny > 20, PML,*” includes those who must retire because of the AFS
requirement.

number of officers in rank r with more than 20 years of AFS over the
maximum allowed by AFSrate, during year t of the planning horizon.

number of officersin rank r forced to separate over the maximum allowed
by PMLrate,; during year t of the planning horizon.

number of officers in rank r in excess of the target during year t of the
planning horizon.

number of officers in rank r short of the target during year t of the
planning horizon
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Army Reserve Manpower Planning Model

Formulation:
Min § § a“'w (EX! +SH)+§ § a"‘(ca*OAFS' +cp>OPML!) (3.)
t32 r31LT 32 r31LT
Subject to

2LT,9.y 2 2LT, g 2LT,g-1,y-1 2LT,g9y
X3 - (1- Atirit ) XX 2] - A |g£2 and y£10

+ PtlLT,y |g:3 +PA1.LT,1,y |g:3 +P|\/|L2[LT’g’y =0 " g, t3 2 (3.2&)

1LT,g.y 1T, g 1UT,g-1y-1 1LT.g.y
X3 - (1- Attrit )*xX - A |g£5 and y£12

LT,y LT,y CPT,y CPT,y
- Pt |g:1 - PAt Ig:l +Pt |g:6 +PAt |g:7

+PML Y | ,=0 " g,y 13 2 (3.20)

CPT,q,y -+ CPT, g CPT,g-1,y-1 CPT,0,y
Xt - (1' Afttrit )th-l - At Ig£7 and y£12
CPT,y CPT,y MAJ,y MAJ,y
- Pt |g:l - PAt Ig:l +Pt |g:8 +PAt |g:9

MAJ,y CPT,q,y —
+ PVt |g:7 +PMLt |y£17_ O

g,y t32 (320

MAJ,g,y -1+ MAJ, g MAJ, g-1,y-1 MAJ,g,y
Xt - (1' Attrit )xxt-l - At |g£7 and y£12
MAJ,y MAJ,y MAJ .y LTC,y
B Pt |g=1 - PAt |g=1 b PVt |g=l +Pt |g=8

+PAY | +PV Y | L, +PMLYY Y =0

0,y t3 2 (3.2d)

LTC.g,y . LTC,g LTC,g-Ly-1  ALTC.g.y
X - (1- Attrit ) XX 1 - A |g£5 and y£12
LTC,y LTC,y coL,y coL,y
b Pt |g:l - PAI |g:1 - PV’[ |g:1 +Pt |g:6

+PA | +PVY | s +PMLT Y =0

"0,y 132 (32

g=7 or g=8

coL,g,y . COL,g coL,g-1y-1 coL,g.y
X5 - (1- Attrit ) XX ) - A |g£5 and y£12

- PR - PARSY | PV | HPMLTY S0t gyt 2 (320
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I n-the-Zone Promotion Eligibility Constraints

P - (1- Attrit 272 xX AT £
t1

P - (1- Attrit ) xX TV EQ

PV - (1- Attt M) sx MUY E0

PCY - (- Attrit T )X O EO
In-the-Zone Promotion Lower Bound Constraints
é PtlLT,y _ plbi.LT xé (1_ Attrlt 2LT,2)xX t2_|:_LT,2,y 3 0
y y
é PtCPT,y _ plbtcpT Xé (1- Attrit lLT,5) xxtl_LlT,s,y 30
y
é PtMAJ,y _ plthAJ xé (1_ Attrit CPT,7)xxtC_I;T,7,y 30

y y

é PtLTC,y _ FjthTC xé. (1_ Aﬂ]’lt MAJ,7) xth\_/lfJ,Zy 3 O

y y
é PtCOL,y ) dthOL xé (1- Attrit LTC,S)xXtL_'I]'.C,S,y 30
y y

Position Vacancy Promotion Eligibility Constraints

PVMYY - (1- Attrit %)X T E0
PV - @ Attrit "W %) xx MYVt £

PV - (1- Attrit ) <X ST EO

21

"y, 13 2 (3.39)
"y, t3 2 (3.3h)
"y, t3 2 (3.30)
"y, t3 2 (3.3d)

"y, t3 2 (3.39)

" 13 2 (3.49)

"3 2 (3.4b)

"3 2 (3.40)

" 13 2 (3.4d)

" {3 2 (3.4¢)

"y, t3 2 (3.59)
"y, t3 2 (3.50)

"y, 13 2 (3.50)



Position Vacancy Promotion Upper Bound Constraints

& PV - pvb M xQ (1- Attrit ) xX T8V £ 0 " t3 2 (3.6
y y
A PVI™Y - pvub!™ x§ (- Attrit MAE) xx MY £ " t3 2 (3.6h)
y y
A PV - pvub & X (1- Attrit T4y xX IS £0 " 13 2 (3.60)
y y

Above-the-Zone promaotion Eligibility constraints

PAY - (- Attrit 272y xX 2P £ 0 "y, t3 2 (3.7a)
PATTY - (- Attrit ") xX [T £0 "y, t3 2 (3.7b)
PAM™Y - (1- Attrit " *)xX ¥ £0 "y, 13 2 (3.70)
PA™Y - (1- Attrit "%y xx M8 £ 0 "y, t3 2 (3.7d)
7
PA-Y - & (1- Attrit ©'9) xX (1S9 £0 Ty 122 (3.7¢)
g=6
Above-the-Zone Promotion Upper Bound Constraints
& PAMTY - paubT x§ (1- Attrit 2T xX ATV £0 " t3 2 (3.89)
y y
A PATTY - paub & x§ (1- Attrit *T8) xX L8V £0 " 132 (3.8b)
y y
Q PAM™Y - paub M xq (1- Attrit ST8) xX T8 £0 " 13 2 (3.80)
y y
& PA™Y - paubl™ x§ (1- Attrit “A8) xx MABY £ 0 " t3 2 (3.8d)
y y
7
Q PA™MY - pab® x§ § (1- Attrit L™€9) xX [9Y £0 " 13 2 (3.8¢)
y y 0=6
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Target constraints

A X' £ taget! " r> MAJ t3 2 (3.99)
y 9
A & X/ - EX] +SH/ = target! " r> CPT, t3 2 (3.9b)
y 9
é é (xtzLT,g,y +thLT,g,y)_ ExtlLT +S_|tlLT — ta.get%LT " 132 (3.9C)
y 9

Programmed or Managed L oss constraints

PML®” - (1- Attrit "9)xX """ £0 " 1,9y t32 (3108
a & PML'®Y - overPML' - PMLRate! xQ § X% £0 " r,t3 2 (3.10b)
g vy g vy

Maximum Active Federal Service constraints

25
a a Xi® - overAFS £ AFSRate] xarget| " r3CPT, t3 2 (311)
9
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<
1l

Accession constraints

Al £ mal Y "(r,0,¥)(seeTable3.2),t3 2 (3.12)

Nonnegativity constraints

Xtr,g,y’ Ar,g,y’ Ptr'g'y, PAtf,va’ PVtr'g'y, PML:'g'y,

t

OAFS', OPML', EX/, SH 3 0 " 1,9yt (313)

In Equation (3.1), the objective function is linear and represents the presert vaue

of a combination of weighted deviations from inventory targets and penalties for having
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too many officers with more than 20 years of AFS and for forcing too many officers to

leave the AGR program. The present value is based on the discount factor a, where 0 <

1

a <1 When t is sufficiently large,a “* is essentialy zero, making the deviations and

penaltiesin year t and later irrelevant to the optimization process.

The inventory balance constraints, Equations (3.2a) to (3.2f), elate the officer
inventory from the end of one year to the end of the next. In general, these constraints
state that the number of officers with rank r, TIG g, and AFS y at the end of year t is
equal to the number of officers with rank r, TIG (g—1), and AFS (y—1) who survive from
the end of year (t—1) plus the number of officers who are promoted to rank r (to TIG 1)
during year t and minus the number of officers who are either promoted to the next rank

(r+1) or separated from the AGR during year t.

Constraints in Equations (3.3a) to (3.3e), (3.58) to (3.5c), and (3.7a) to (3.7¢)
ensure that the number of officers who will have accumulated y years of AFS and are
promoted to rank r in the zone, above the zone, and via PVP, respectively, during year t
is no larger than the number of eligible officers. On the other hand, constraints in
Equations (3.4a) to (3.4€) force the number of officers promoted in the zone to rank r to

be no smaller than the lower bound defined by plb, and those in Equations (3.6a) to

(3.6¢) and (3.84) to (3.8¢€) limit number of officers promoted above the zone and via PVP

to rank r to be no larger that their respective upper bounds.

Constraints in Equation (3.9a) guarantee that numbers of MAJ, LTC and COL in
the inventory do not exceed their respective targets. Equation (3.9b) calculates the

numbers of officers in excess or short of the CPT, MAJ, LTC and COL targets. In light
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of Equation (3.9a), EX, = 0for r > MAJ. Equation (3.9c) does the same for the 2L T and

1LT. Recal that there are no separate targets for 2LT and 1LT.

Constraints in Equation (3.10a) ensure that the number of PML for each valid
combination of (r, g, y) does not exceed the number of officers who will remain with the
AGR program until the end of year t. Then, constraints in Equations (3.10b) and (3.11)
compute the numbers of officers who are forced to separate and extended beyond 20

years of AFS, respectively, that exceed the maximum allowed during year t.

Constraints in Equation (3.12) impose an upper bound on the number of
accessions for each valid combination of (r, g, y) during each year t. Finally, constraints

in Equation (3.13) ensure al decision variables are nonnegative.

D. RELATED WORK

Although there are articles in the open literature that describe personnel models
specifically for the military, our search uncovers only one article that addresses the Army
Reserve. Shukiar (1996) develops a Markov model for determining enlisted inventory
for the Army Reserve and Nationa Guard, called the Readiness Enhancement Model.
Outside the open literature, the Career Management Decision Support Model (CMDSM)
developed by the Army Reserve — Personnel Command (AR-PERSCOM) in 1998 uses
the personnel assignment problem (e.g., Ahuja et al., 1993) to simulate assignments,
promotions and accessions for officers in the AGR program. CMDSM produces highly

detailed solutions and uses a large amount of CPU time (Marmorstein, 2000).
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For other branches of the military, models in the open literature address either
finite or infinite planning horizons. Those with a finite planning horizon include, e.g., the
Enlisted Loss Inventory Model — Computation of Manpower Programs using Linear
Programs (Holz and Wroth, 1980), Army Manpower Long-Range Planning System (Gass
et al., 1998), and Model for Planning Officer Accessions (Bres et a., 1980). These three
models are similar to ARMP in that they utilize similar ideas from Markov Chains and
determine optimal personnel decisions by solving an optimization problem that
minimizes total deviation from inventory targets. On the other hand, Yamada (2000)
(and references cited therein) uses approximation schemes to address the infinite

planning horizon.
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V. RESULTSAND APPLICATIONS

To illustrate how outputs from ARMP can be used to assess the impact of the
alternative manpower policies described in Chapter 11, the model is implemented in the
Genera Algebraic Modeling System (GAMS), version 2.50D (Brooke et a. 1998) using
a 333 megahertz Pentium 111 computer with 128 megabytes of random access memory.
In order to incorporate the random accession of officers, random combinations of rank,
TIG and years of AFS that an officer can be accessed during each year of the planning
horizon are generated, ARMP is solved and the process is repeated 30 times in order to
take advantage of the Central Limit Theorem. Depending on the solvers, the running
time can be quite different. For example, version 1 of the IBM Optimization Subroutine
Library (OSL) requires approximately 16 hours of CPU time to solve ARMP 30 times.

On the other hand, version 6.5 of CPLEX requires less than 2 hours to do the same.

Below, Section A describes the data used in our analysis. Section B discusses
outputs from ARMP using the current policies. Section C describes the impact of the

aternative policies on the field grade officer inventory.

A. INPUT DATA

Datafor ARMP comes from different sources. Some are user specified and some
are from data files on AGR officers. The latter include the AGR Authorization File dated
September 30, 2000 and two AGR Officer Rosters, one dated September 30, 1999 and

the other dated September 30, 2000. Below isasummary of the data pertinent to ARMP.
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1. Planning Horizon

The analysis in this chapter is based on a 25-year planning horizon that starts at
the end of FY 2000 and ends at the end of FY2025. This length is chosen because it
covers the length of a typical AGR officer’s career, if extended, and generates minimal
errors due to end effects (e.g., Yamada, 2000).

2. Strength Targets

The strength targets for every year in the planning horizon are from the AGR
Authorization File and they are the same as those shown in Table 2.3.

3. Initial AGR officer Inventory

The time in grade and years of AFS for officers in the inventory at the end of FY
2000 are based on the AGR Officer Roster dated September 30, 2000. The TIG for each
officer is the difference between September 30, 2000 and the date of the officer’s last
promotion or ‘date of rank’. When the latter is not available, an average TIG is assigned
to the officer. Similarly, the number of years of AFS for each officer is the difference
between September 30, 2000 and the Basic Active Service Date (BASD). As before,
officers without BASD are assigned an average AFS vaue for their iank. Tables in
Appendix A summarize the number of officers in each classification at the end of FY
2000.

4. Promotion Eligibility

Table 4.1 lists the number of years an officer must serve in the same rank or grade
before becoming eligible for promotion in the zone, above the zone, and via position

vacancy when applicable.
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Timein Grade (years)
From - To: IntheZone |[Abovethe Zone| Position Vacancy:
2LT-1LT 2 3 NA
1LT - CPT 5 6 NA
CPT - MAJ 7 8 6
MAJ- LTC 7 8 6
LTC- COL 5 6or7 4

Table 4.1. Required years TIG for promotion: Number of years an officer must serve in
the same rank or grade before becoming eligible for promotion in the zone, above the
zone, and via position vacancy.

5. Boundson Promotion Rates

OCAR analysts supply the bounds on the proportions or percentages of officersto
be promoted and they are listed in Table 4.2. The model can accept different rates for
any of the first seven years of the model, however the rates used within this thesis are

constant for the entire 25-year horizon. Note the unconstrained proportion of officers

who can be promoted via PVP when utilized.

ILT CPT MAJ LTC COL
0.80 0.80 0.80 0.70 0.50

Minimum Proportion for
Promotion In the Zone
Maximum Proportion for
Promotion Above the Zone
Maximum Proportion for
Position VVacancy Promotion

0.05 0.05 0.05 0.05 0.05

0.0 0.0 1.0 1.0 1.0

Table 4.2. Bounds on promotion rates.

6. Attrition Rates

Recall from Chapter 111 that the attrition rate, or the percentage of AGR officers
who separate from the USAR, is assumed to depend only on ranks and TIG. Under this
assumption, the attrition rates for officer classifications with the same TIG are the same
regardless of the AFS. Table 4.3 lists the attrition rates obtained based on two AGR

Officer Rosters, one dated September 30, 1999 and the other dated one year later. The
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attrition rates for (2LT, 3), (1LT, 7) and (CPT, 9) were supplied by OCAR analysts in
order to more closely reflect the policy of releasing officers not selected above the zone.
OCAR analysts aso adjusted the attrition rates for LTC and COL downward in order to

remove the effect of required retirements.

Time in Grade (TIG)
Rank 1 2 3 4 5 6 7 8 9
2LT 0.000 | 0.000 | 0.500
1ILT 0.000 | 0.024 | 0.043 | 0.088 | 0.088 | 0.250 | 0.500
CPT 0.062 | 0.080 | 0.063 | 0.044 | 0.054 | 0.036 | 0.039 | 0.038 | 0.500
MAJ 0.000| 0.027 | 0.035 | 0.037 | 0.006 | 0.044 | 0.035| 0.045 | 0.556
LTC 0.075| 0.075| 0.075 | 0.075| 0.075 | 0.075 | 0.500
COL 0.100| 0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.500

Table 4.3. Attrition rates by rank and TIG.

7. Accessions

New AGR officers can join the officer inventory in any classification and the
collection of classifications with new officers vary randomly from year to year. The
analyses in Sections B and C use two empirical distribution functions (Conover, 1999),
one for TIG and the other for AFS, to generate a random collection of classifications in
which new officers can be accessed into the AGR program each year. For each rank, the
collection consists of at most five random combinations of TIG and AFS. The empirical
distributions for TIG and AFS are constructed from the two AGR Officer Rosters (one
dated September 30, 1999 and the other dated one year later) and, for smplicity, are
assumed to be independent.

8. Active Federal Service Rates

For the initial officer inventory (i.e., the inventory at the end of FY 2000), the
fractions of officers with more than 20 years of AFS are listed in Table 4.4 as the current

policies AFS rate. It is assumed that these fractions also apply to officer inventory at the
30



end of each year in the planning horizon when the AFS retirement policy is not relaxed.

The relaxed AFS retirement policy rate is also listed.

2LT ILT CPT MAJ LTC COL
0.000 [ 0.000 | 0.005 | 0.010 0.07 0.20

Current Policies
AFS Rate
Relaxed AFS
Policy

0.000 | 0.000 0.01 0.020 0.20 0.40

Table 4.4. Fractions of officers with more than 20 years of AFS.
9. Other Data
The penalties for exceeding the AFS (denoted as ‘ca in ARMP) and PML

(denoted as ‘cp’ in ARMP) limits are 5 and 15, respectively. The weights, W', are

1/target,; and 10/target; for company and field grade officers, respectively. Since there

is no plan for any early retirement program in the near future, PMLrate; is zero for every

rank and year in the planning horizon.

The discount factor, a, is 0.9. Figure 4.1 compares the values of a “* for three
values of a. Observe that a = 0.9 places more weight or importance on the first seven
years of the planning horizon, a period typicaly included in the Program Objective
Memorandum. In this thesis, it is convenient to refer to this sevenyear period as the

POM years. While not ideally zero, the weight at the end of the planning horizon is

sufficiently small.
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Figure4.1. Discounting profilesfor three valuesof a.

B. ANALYSISOF THE CURRENT POLICIES

Below are summaries of sample outputs from solving ARMP 30 times based on

the current policies.

1. Inventory

Figure 4.2 shows the average inventory, the corresponding 95 percent confidence

interval and the target value at the end of each year in the planning horizon from solving

ARMP 30 times. The figure includes four graphs, one for company grade officers and

the other three for the three field grade officers. The company grade officer inventory

starts and remains above its target value or nearly so during the entire planning horizon.

On the other hand, the inventory levels for field grade officers start below their targets

and remain below them until the end of the horizon.
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Observe that there is little variation in the LTC and COL inventory levels during
the representative POM years (FY 2001 — FY 2007) indicating that variation in officer
accessions has no effect on the LTC and COL strength in the near term. Moreover, it

also confirms OCAR analysts concern regarding possible shortfallsin LTC and COL.

Table 4.5 summarizes the results shown in Figure 4.2 numerically. Observe that

all field grade officer shortfalls increase over the representative POM years and the 25-

year horizon (refer to Table 2.3).

Company Field
Grade MAJ LTC COL Grade
Target 587 1396 853 187 2436
Average Inventory
ffrom FY 2001 to FY 2007 714 1293 547 139 1979
Average deviation 21.56% -7.39% | -35.86% | -25.52% | -18.75%
Average Inventory
ffrom FY 2001 to FY 2025 635 1317 606 151 2074
Average deviation 8.26% -5.63% | -29.00% | -19.40% | -14.87%

Table 4.5: Average inventories and target deviation under the current policies.
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2. Accession

Table 4.6 compares historical accession numbers from FY 2000 against the
outputs from ARMP over two periods, the representative POM years and the 25-year
horizon. When compared to the historical numbers, ARMP accesses less Lieutenants (LT
or the combination of 2LT and 1LT) and more CPT. This is due to fact that the initial

number of LT (i.e., a the end of FY 2000) is over its target by nearly 600%.

LT CPT MAJ LTC

Accessions during FY 2000 52 81 87 4
Average yearly accessions

(FY 2001-FY 2007) 8 171 | 63 3
Average yearly accessions 12 177 61 3

(FY 2001-FY 2025)
Table 4.6. Historica and ARMP officer accessions.

3. Promotions

Figure 4.3 shows the average number of in-the-zone promotions for company
grade officers (promotions to 1L T and CPT) and the corresponding 95 percent confidence
intervals during each year of the planning horizon. Observe that there is no variability in
the number promoted during FY 2001 to FY2003. This indicates that the only course of
action to better align the officer inventory with its targets is to follow the in-the-zone
promotion profile shown in Figure 4.3 during the first few years. There is also a drastic
decrease in the number of inthe-zone promotions during the first four years of the
planning horizon. The average number of promotions drops from 52 officersin FY 2001
to 12 in FY 2004. This drastic decrease is to eliminate the excess in the company grade

officers and the shortfall in field grade officers through promotion. Once the number of
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company grade officers nears their desired target levels, the number of company grade

promotionsis relatively stable.

Company Grade
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n \
5 50 \
o :
£ 40 .
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o
5 30 \
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0 .

2000 2005 2010 2015 2020 2025
Horizon

Figure 4.3. Average number of in-the-zone promotions for company grade officers.

C. ANALYSISOF ALTERNATIVE POLICIES

Instead of providing an exhaustive list of results from ARMP, below are results
selected to illustrate how the alternative policies, a relaxed AFS requirement and PVP,
either individually or in combination, can impact the officer inventory and other
personnel decisions.

1. New Policies Reduce Shortfallsin the Field Grade Officer Inventory

Figures 4.4 through 4.6 graphically compare the average inventory forecast under
the current policies against those under three aternative policy scenarios. (i) with a
relaxed AFS requirement, (ii) with PVP, and (iii) with both. Among these three
aternatives, the combination of a relaxed AFS requirement and PVP yields the least
shortages in the field grade officer inventory. In Figure 4.6, the combination of relaxed

AFS and use of PVP eliminates almost al of the COL shortage.
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Figure 4.4. Comparison of average inventories - current policies vs. relaxing AFS requirement.
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Figure 4.6. Comparison of average inventories - current policies vs. combination of relaxing the AFS
requirement and position vacancy promotion.
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Tables 4.7 and 4.8 summarize numericaly the improvements due to the three
alternative scenarios. Although al three scenarios show reduced shortfall in field grade
officers, the combined alternative shows the greatest improvement over the current
policies. Over the POM years, the combination of relaxing the AFS requirement and
utilizing PV P reduces the shortfall in the field gade officer inventory to approximately
6%, which represents a 69% improvement over the current policies. (See Table 4.7.)
Over a 25-year horizon, the improvement is dightly better (See Table 4.8.) where the
combination decreases the shortfall to approximately 2%, which represents an 86%

improvement over the current policies.

Average Shortfall in Field| % Improvement against
Grade Officer Inventory Current Policies
Current Policies 18.7%
[Relaxed AFS Requirement 12.1% 35.3%
[Position Vacancy Promotion 12.1% 35.3%
Combination 5.8% 69.0%

Table 4.7. Average shortfall (as a percentage of the combined targets) in field grade
officer inventory over the POM years.

Average Shortfall in Figd | 70 mprovement
Grade Officer Inventory agaugglt. Qurrent
icies
Current Policies 14.9%
|Relaxed AFS Requirement 7.4% 50.3%
[Position Vacancy Promotion 5.2% 65.1%
Combination 2.1% 85.9%

Table 4.8. Average shortfall (as a percentage of the combined targets) in field grade
officer inventory over a 25-year planning horizon.

2. PVP Increases Company Grade Accessions.
Figure 4.7 compares the average company grade officer accessions with and

without PVP. On average, PVP increases the required company grade officer accessions
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by about 30 per year. This is due to the fact that PVP alows LTC to be promoted into
COL vacancies, MAJ to be promoted into LTC vacancies and CPT to be promoted into
MAJ vacancies. Because 1LT cannot be promoted to CPT via PVP, there are additional
vacant CPT positions that must be filled by increasing company grade officer accessions.
Increased company grade accessions may not be feasible in practice due to the difficulty

of finding qualified officers interested in the AGR program.

Company Grade Accessions

Current Policy - = = -New Policy

Accessions

0 T T T T T

2000 2005 2010 2015 2020 2025
Horizon

Figure 4.7. Average company grade officer accessions with and without PVP.

3. PVP Increasesthe Promotion Opportunitiesto MAJ.

Figure 4.8 shows the average number of total promotions to MAJ with and
without PVP. On average, PV P increases the number of promotions to MAJ by about 32
per year. Because of PVP, more CPT are promoted to MAJ a year earlier than normal

and as such, fewer CPT are subjected to attrition the following year when they are

eligible to be promoted in the zone. This finding shows that the use of PVP increases the

opportunity of officers to be promoted and may lead to increased retention in the future.
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Figure 4.8. Average number of total promotions to MAJ with and without PVP.

4. Relaxing AFS Requirement Allows More Officers with Experience to
Stay in the AGR Program

Figure 4.9 shows the average number of field grade officers remaining on active
duty beyond 20 years of AFS with and without the relaxed AFS requirement. On
average, the relaxed AFS requirement increases the number of field grade officers
remaining beyond 20 years of AFS by about 163 per year. This shows that more officers
with experience are allowed to remain in the AGR program beyond 20 years of AFS,

helping to reduce the critical shortage of field grade officers.
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Figure 4.9. Average number of field grade officers with 20 or more years of AFS.
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V. CONCLUSIONSAND RECOMMENDATIONS

To evaluate courses of action for reducing the field grade officer shortfall in the
AGR program, this thesis develops an optimization model called the Army Reserve
Manpower Planning (ARMP) model. This model determines the annual number of
officers by rank or grade, years of time in grade (TIG) and years of AFS to recruit,
promote, and extend beyond the mandatory requirement for retirement in order to

maintain an AGR officer force that best meets its strength targets.

Using the current policies, ARMP forecasts an average shortfall of 18.7% in field
grade officers over the POM years. Over a 25-year horizon, the average shortfall
decreases to 14.9%. On the other hand, results from ARMP show that the aternatives
being considered by OCAR, relaxing the AFS requirement, utilizing PVP and a
combination of the two, al lead to a reduction in the field grade officer shortfall.
Individually, relaxing the AFS requirement and utilizing PVP both reduce the average
shortfall in field grade officers to 12.1% over the POM years. Over a 25-year horizon,
the average shortfalls are 7.4% and 5.2% for relaxing the AFS requirement and utilizing
PVP, respectively. When combined, the average shortfalls under the two aternatives are
5.8% and 2.1% over the POM years and a 25-year horizon, respectively. These results
certainly support the Chief, Army Reserve’'s consideration for relaxing the AFS
requirement and utilizing PV P and, hopefully, they would aso serve as a justification for

approval of the two alternatives as well.

Results in this thesis also lead to several future investigations. For example,

OCAR is planning to adapt ARMP to other officer populations in the Army Reserve
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including the TPU and IMA. In addition, models similar to ARMP are also applicable to

various components of the National Guard.
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APPENDIX A AGR OFFICER INVENTORY END OF FY 2000
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Table A.1. 2LT inventory as of the end of FY 2000
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Time In Grade
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Table A.2. 1LT inventory as of the end of FY 2000
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Table A.3. CPT inventory as of the end of FY 2000
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Time In Grade
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Table A.4. MAJinventory as of the end of FY 2000
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Table A.5. LTC inventory as of the end of FY 2000
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Table A.6. COL inventory as of the end of FY 2000
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