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T
his report introduces the Aim Point Investment Model (APIM), an optimization tool for 
portfolio-level resource allocation across U.S. Army programs and time. The report is 
intended to provide a technical overview of the model and its capabilities but also details the 
motivation for creating the model and recommendations from related research. The recom-

mendations should be of interest to decisionmakers and those interested in improving decision sup-
port tools for asset allocation problems. 

This section briefly describes the resource allocation problem faced by Army leaders allocat-
ing billions of dollars among hundreds of equipping programs each year and outlines the approach 
and tool we developed to help solve this problem. In brief, the project’s objective was to build a 
method and tool to support quick-turn exploration of modernization investment portfolios in light 
of changing budget constraints and operational priorities in order to develop rough-order optimal 
investment strategies across a preestablished set of investment options and a set of budget and 
requirement assumptions. Given the enormous complexity of the decision space, some sort of auto-
mated decision support tool was required. To build that decision support tool, the team explored 
alternative approaches to extracting the information needed about programs’ relative utility and 

any constraints on the Army’s abil-
ity to procure the capability from 
existing data. This report describes 
one of these approaches, which uses 
Army prioritization guidance—
synthesized from several sources—
combined with plausible constraints 
to produce resource allocation solu-
tions that were at least consistent 
with the Army’s stated moderniza-
tion strategy.

KEY FINDINGS
 A force package construct helps differentiate value 

across Army programs while addressing the issue of 

interdependency.

 While existing Army data can provide information on value 

categories and constraints, additional value categories and 

constraints at the program level could improve the efficacy of 

a decision support tool.

 Optimization analysis requires better information about objec-

tives and constraints. 

https://www.rand.org/pubs/research_reports/RRA686-2.html
https://www.rand.org
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Defining the Problem 

Every year, Army leaders must allocate billions of 
dollars among hundreds of equipping programs over 
many years to advance Army objectives in support 
of the prevailing National Defense Strategy. These 
decisions are made in the context of preparing the 
Program Objective Memorandum (POM) and the 
Strategic Portfolio Analysis Review (SPAR). To pro-
vide some idea of the problem’s scope, the National 
Defense Budget Estimates for FY 2021 lists 310 Army 
procurement programs—exclusive of chemical weap-
ons demilitarization and ammunition—and 264 
research, development, test, and evaluation (RDTE) 
programs, exclusive of chemical weapons demili-
tarization (Office of the Under Secretary of Defense 
[OUSD], 2020a; OUSD, 2020b).1 The foregoing sta-
tistics only hint at the complexity. Many of those 
programs consist of multiple discrete, albeit related, 
efforts. The Army’s M109 self-propelled howitzer 
modification program is funding seven different 
modifications on three variants, all operating on 
different schedules (Assistant Secretary of the Army 
[ASA], 2020). This myriad of different programs with 
all their subcomponents helps realize different kinds 
of Army capabilities over different time frames. All 
of them have been deemed necessary to the joint 
force’s current or future effectiveness through the 
Joint Capabilities Integration and Development 
System. Moreover, achieving full return on invest-
ment in one capability often requires investments in 
other capabilities. 

A Need for Decision Support Tools

The enormous complexities of these decisions 
require decision support from robust analytic pro-
cesses. The cognitive load of holding the relationship 
and relative importance of hundreds of programs 
across many years easily exceeds the cognitive load 
that any individual decisionmaker can carry. That 
kind of complexity suggests the need for decision 
support tools. The Army G-8 has two major decision 
support tools, the General Fleet Model and the Capi-
tal Planning Model. Both are essentially linear pro-
grams, the first of which is used to allocate resources 
within a given portfolio and the second of which 
looks to make cross-portfolio trades.2 Both require 
an assessment of each individual program’s utility 
relative to that of all other programs under consid-
eration, and both assume a linear utility function. 
That is, the models implicitly assume that adding the 
last increment of capability provides just as much 
utility as adding the first. 

The Force Package Construct

A key component of the analytic approach and model 
described in this report is what we refer to here as 
force packages. Force packages are balanced sets of 
capabilities, defined by the Army as preferred sets 
of forces needed to achieve a specific end. The force 
package construct was derived from definitions of 
such balanced capability sets found in Army strategy. 
For example, the Army’s modernization strategy 
includes the identification of force packages or sub-
sets of capability and quantity identified as particu-
larly high priority or for employment in particular 
strategic environments. The highest-priority force 
package represents the most important “first to fight” 
set of capabilities. Although definitions of force pack-
ages continue to evolve, shift, and merge with other 
constructs, the general idea of identification of a bal-
anced force with a prioritized capability set is what is 
important to the analysis presented here. With regard 
to any individual system, the force package construct 
implies that the Army gains more utility in equipping 
the highest-priority force package than it does for 
equipping the rest of the Army. Therefore, the force 
package construct can inform resource allocation 
through a piecewise utility function in which invest-

Abbreviations

APIM Aim Point Investment Model
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Review Goal and Expenditure Limits

POM Program Objective Memorandum
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research, development, test, and 
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SPAR Strategic Portfolio Analysis Review
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ment in the highest-priority force package yields 
more value than investment in lower priorities, even 
if the same platforms are part of both packages. This 
concept is described in greater detail in the “Defining 
Value in APIM” section. 

Simplifying the Resource Allocation 
Problem

In this report, we describe an analytic approach 
and related tool that uses the Army’s existing data 
and information on strategic priorities and their 
supporting capabilities to inform decisionmaking 
on resource allocations across programs and time, 
simplifying and providing structure to the problem 
described in the previous section. There are four pri-
mary strengths of our approach. First, the approach 
allows for automated identification of an optimal 
solution (in terms of the model’s objective function) 
with a relatively small number of inputs designed to 
capture strategic preferences. Second, the informa-
tion on preferences required to identify a suitably 
unique optimal solution is limited to include force 
package–level preferences, program-level value cat-
egories, and information on constraints. Candidate 
categorical variables, force package definitions, and 
information to inform constraints exist at varying 
levels of detail in Army data and could be further 
developed by the Army. Third, the optimization 
model accounts for force package–level preferences 
and accommodates the resulting piecewise objective 
function. Finally, the approach allows for iterative 
refinement of constraints and preferences to move 
from the original solution (identified as optimal 
according to the model’s objective function) to the 
most desirable solution as agreed on by decisionmak-
ers. Combining existing value categories and force 
package–level preferences with an automated optimi-
zation tool provides an optimal resource allocation 
as a starting point. A decision support tool then gives 
decisionmakers the power to move from this starting 
point closer to the best possible resource allocation. 

Although the APIM approach has many desir-
able features for a resource allocation decision sup-
port tool, it still requires a significant amount of 
data collection and cleaning related to force package 

contents, funding goals, categorical variables for 
prioritization, and constraints. In addition, like other 
approaches, its usefulness could be limited by the 
availability and quality of such data, although the 
iterative approach mentioned above might help over-
come such limitations in data.

Defining Value in APIM

In this section, we introduce the concepts neces-
sary to understand how APIM assigns value to 
investment in different programs over time. This 
value assignment is central to APIM, because APIM 
optimizes resource allocation across programs and 
time to maximize this value, as described in more 
detail later. Value assignment is rooted in not only 
the force package construct but also program-level 
values based on integrated categories derived from 
Army strategy. We begin by introducing the small set 
of input variables that define program value for the 
purposes of prioritization and then explain how these 
input variables can be weighted using expert elicita-
tion of high-level priorities and a combined score cal-
culated from value categories. Finally, we introduce 
the concept of constraints. 

Valuing Force Packages and Programs

Any approach for ranking programs and establishing 
an informed resource allocation across time requires 
some metric for assigning relative or absolute value. 
In an optimization approach like APIM, it is this 
value that is maximized during the optimization step. 
A primary goal of the approach developed in this 
project is to minimize the need for subjective evalu-
ation of program utility and for the generation of 
complex new scores to capture such evaluations. For 
this reason, the optimization model’s utility function 
is based on force package– and program-level values. 
Force package–level valuation supports the piecewise 
utility function, the importance of which has already 
been described. Force package–level valuation also 
helps account for issues of interdependence among 
capabilities in decisionmaking. Because force pack-
ages include a balanced set of capabilities, basing 
the value of an investment allocation on its ability to 
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support such a package automatically places value 
on consistency in investment across dependent pro-
grams. Existing Army program characterizations 
can fill the role of categorical program-level metrics. 
This could include, for example, placing any pro-
grams identified as high priority by senior leaders 
during planning processes into their own categories; 
such identification of groups of modernization pro-
grams already takes place as part of Army processes. 
Although specific program-level metrics are used in 
this implementation of the approach, the approach 
is robust and can accommodate changes in the exact 
type and number of program-level metrics. 

Defining Priorities Through Weighting Force 

Packages and Milestone Years

As introduced in the previous section, a force pack-
age construct can inform resource allocation though 
a piecewise utility function. Because one of these 
force packages will be the Army’s highest priority for 
modernization, the Army derives greater utility from 
equipping it than it does from equipping the rest of 
the Army. Figure 1 represents this notional utility 

function. In reality, the dynamic is somewhat more 
complicated because priorities will evolve over time. 
Indeed, that evolution might be anticipated. The 
Army might plan to achieve overmatch vis-à-vis one 
adversary, after which prioritization might shift to 
another foe. In this section, we explain how eliciting 
a small number of force package–level weights when 
strategic shifts are anticipated can sufficiently cap-
ture this piecewise and time-varying dynamic for use 
in the APIM. 

To determine the optimal allocation across pro-
grams and time, APIM must specify parameters that 
value each program. To achieve the kind of piecewise 
utility function shown in Figure 1, this value must 
account for the force package to which investment in 
a program contributes and the timing of that invest-
ment. In APIM, this value is specified exclusively by 
the value parameters Vijt, which represent the value 
of program i within force package j at milestone 
year t. We define a milestone year as any year in 
which the cumulative spending to date is evaluated. 
The program-specific portion (the i portion of Vijt) is 
discussed in the next section. The force package– and 

FIGURE 1

Notional Utility Function for a Quantity of Fielded Modernized Army Capabilities 

SOURCE: RAND analysis based on APIM model outputs and Army budget data.

NOTE: Horizontal axis represents quantity of capabilities fielded. Vertical axis represents utility from those capabilities. As quantity increases, 
the utility function might be nonlinear; highest-priority sets of forces have higher marginal utility.

Quantity fielded

U
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milestone-specific portions of Vijt are determined 
from elicited weights across force packages and time. 

Using expert elicitation or other techniques out-
side the scope of this report, each force package j and 
its associated milestone year t can be assigned a value 
or weighting. An example of possible weights (scaled 
to 100) that could result from such an exercise is pro-
vided in Table 1. We denote these weights as wjt.

Defining Value Through Hierarchical 

Categories for Programs Within a Specified 

Force Package

Program-level differentiation within a force pack-
age and time period is needed to define the com-
plete value of the program in a given force package 
in a given milestone year, Vijt. Defining differences 
between the value across programs by developing, 
for example, pairwise comparisons and stated prefer-
ences across all pairs is not realistic for the hundreds 
of programs in a force package. However, we find 
we can assign value based on a set of hierarchically 
ranked categories to which programs can be assigned. 
The value function based on hierarchical variables 
has a specific functional form that ensures that each 
unique combination of categorical scores provides a 
unique value and that programs in a higher value cat-
egory for the first variable in the hierarchy will always 
have a higher value than any program in a lower value 
category. This functional form is described in more 
detail below. Army strategy and planning documents 
are possible sources for categorical program valu-
ations, providing information on, for example, the 
extent to which particular modernization programs 
are prioritized by senior leaders and the extent to 
which capabilities contribute in particular scenarios. 

In this section, we introduce some illustrative exam-
ple categories and explain how these combine to form 
a program-level valuation. 

Single-Category Ranking 

The simplest example of a category-based program-
level value is based on a single categorical variable. 
For the purposes of illustration, let us assume that 
such a single categorical variable is a categorical mod-
ernization priority variable with four possible values 
into which a particular program may fall, denoted by    
r1  i   ∈  {  1,2, 3,4 }    . Using this categorical variable, we 
can assign a value for spending (per dollar spent) for 
project  i  within each force package j and target year t, 
denoted by Vijt as follows: 

  V  ijt   =  w  jt   +   
4 −  r1  i   _ 4   . 

For example, when j = A, t = 2028, and r1i = 3, we 
would have

  V  i,A,2028   = 24 +   4 − 3 _ 4   = 24.25  
when wjt = 24. The normalization by a factor of 4 in 
the second term reflects the rank of the categori-
cal variable (four possible levels), ensuring that this 
second term is always less than one and therefore 
never dominates the force package–level value term. 

Of course, a system based on a single categorical 
variable might result in many programs with equal 
value for spending (i.e., equal Vijt). Optimizing based 
on a value function in which many programs have the 
same value will result in a relatively large set of equally 
valued optimal solutions to the resource allocation 
problem. Although the set of optimal solutions might 
be smaller than when all programs within a given 
force package target-year pair are equally valued, the 
set of these optimal solutions could be large enough 
that qualitatively different funding strategies might be 

TABLE 1

Value per Million Dollars for Each Possible Force Package by  
Milestone Year

Milestone Year Force Package A Force Package B Force Package C

2028 24.0 12.0 4.0

2035 16.0 36.0 8.0

SOURCE: RAND analysis based on APIM model outputs and Army budget data. 

NOTE: The table presents example weightings, scaled to 100, across three notional force packages and two milestone years. 

Such weightings would result from expert elicitation and be used in APIM to generate inputs to the program-level valuation.
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optimal. More differentiation in program value can 
reduce the number of optimal solutions.

A Multicategory Hierarchy

Specifying a larger set of categorical variables will 
allow greater differentiation among programs; 
programs within a given force package will have a 
broader set of possible unique values (i.e., Vijt). In the 
following example, programs are ranked according 
to the following four categorical variables, which are 
used in Army planning processes:

• modernization priority (r1), which specifies 
program priority on a scale from one (highest) 
to four (lowest)

• key scenario contribution (r2), which repre-
sents an assessment of the degree to which the 
program supports a particular key scenario; 
possible values are red, amber, or green

• acquisition success (r3), which indicates the 
status of the acquisition effort; possible values 
are red, amber, or green

• stakeholder assessment (r4), representing 
an assessment of the program’s importance 
across stakeholders; possible values are red, 
amber, or green.

The hierarchical scores for each of these variables 
for a particular program are combined to get a value 
category score for each program. As in the single-
variable example, the functional form of the equation 
for computing value category scores is designed to 
ensure that each unique combination of categorical 
scores provides a unique value. In addition, func-

tional form is designed to be hierarchical in nature. 
The value category of a particular program is based 
on the hierarchical order of its rank for each cat-
egorical variable; the most important (r1) categorical 
variable is the most differentiating. In other words, 
no program with a modernization priority of 2 (i.e., 
r1i = 2) can have higher rank than any program with 
a modernization priority of 1, regardless of its values 
for the other lower categories (i.e., its values for r2i, 
r3i, r4i). 

Of course, for roughly 800 programs, the values 
of Vijt will not be unique for every program within 
a given force package target year pair because there 
will be multiple programs with the same hierarchy. 
The level of uniqueness of Vijt depends on both the 
number of categorical variables and the number of 
possible levels for each variable. Table 2 shows exam-
ples of two possible cases in which the number of 
categorical variables is either one or four, thus result-
ing in a large difference in the number of possible 
value categories. Naturally, an increase in the number 
of hierarchical categorical variables produces a much 
larger number of value categories, resulting in fewer 
cases of identical values of Vijt for different programs. 

Combining Force Package– and Program-

Level Value

Combining the relative values for force package mile-
stone year illustrated in Table 1 with the program-
specific value category in Table 2 provides a value 
for each Vijt. For example, from Table 1, we see that a 
program’s allocation to force package B in 2028 has a 
value of 12.0. If force package B’s multicategory value 

TABLE 2

Examples of Categorical Variables and Their Respective Value Categories

Single Category Multicategory

Categorical variables One tier with four ranks First tier with four ranks

Second tier with three ranks

Third tier with four ranks

Fourth tier with three ranks 

Number of value categories Four 144

SOURCE: RAND analysis based on APIM model outputs and Army budget data. 

NOTE: The table presents two example approaches for defining program-level value based on categorical variables. The simpler single-category ap-

proach uses one categorical variable to generate four possible unique program values. The more complex multicategory approach uses four hierarchical 

categorical variables to generate 144 possible unique program values. Program-level values from such categorical variables are used in APIM as inputs to 

the program-level valuation.
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is ranked (r1i, r2i, r3i, r4i) = (4,1,2,3) within these 
four tiered categories, its overall ranking (denoted as 
RANKi   )     would be

   RANK  i   =  |r2|  |r3|  |r4|    (  r1  i   − 1 )   +  |r3|  |r4|   
 (  r2  i   − 1 )   +  |r4|    (  r3  i   − 1 )   +  r4  i   =

  (3)  (4)  (3)  (4 − 1)  +  (4)  (3)  (1 − 1)  + 
 3 (2 − 1)  + 3 = 114  

where, for example, |r2| represents the rank, or 
number of possible categories, of r2. Combining this 
with the force package value, we can assign a value 
for

  V  ijt   =  w  jt   +   
 ( |r1|  |r2|  |r3|  |r4|  −  RANK  i  ) 

  __________________   |r1|  |r2|  |r3|  |r4|    =
  (12.0)  +    (  144 − 114 )   _ 144   = 12.208 .3 

Similarly, if a program’s value category is 85, then its 
value within force package A in 2035 would be 
  V  ijt   =  (16.0)  +    (  144 − 85 )   _ 144   = 16.410.  This valuation 
ensures that the weights for force package at each 
milestone year dominate differences among pro-
grams, although other hierarchies are possible.

Defining Constraints

Once Vijt values have been assigned, the set of opti-
mal solutions might still be too large to provide an 
informative answer to the resource allocation prob-
lem: There might be multiple asset allocations that 
provide the same overall value, leaving Army lead-
ers with yet another (albeit much smaller) difficult 
decision problem. To further limit the number of 
optimal solutions, APIM applies constraints, such as 
budget and production constraints, either explicitly 
described in existing data or reasonably inferred 
through analysis. The specific types of constraints 
applied by APIM are detailed in the next section. 

The Aim Point Prioritization 

Investment Model Formulation

In this section, we explicitly define APIM, apply-
ing the concepts from prior sections. We provide 
an overview of the objectives and constraints and 
the explicit model formulation. We also illustrate 
two optimal APIM variations. The first, Aim Point 
Investment Model for Strategic Portfolio Analysis 
and Review Goal and Expenditure Limits (APIM-

SPARGEL), aligns model results more closely with 
existing programmed funding plans. One possible 
source for such funding plans is the SPAR, which 
reflects the Army’s investment plans over the next 15 
years. The second variation illustrates how program-
specific constraints can be used to further tailor 
APIM. Illustrative model outputs are provided. 

Model Overview

APIM, a mixed-integer programming model, 
provides a mechanism for generating an optimal 
resource allocation scheme across time and programs 
that uses piecewise utility functions. Developing an 
investment strategy over time that is feasible given 
real-world constraints is challenging. Developing 
one that is optimal in light of any set of constraints 
and leadership preferences is even more challenging. 
APIM uses the set of inputs and constraints detailed 
below to derive an allocation of funding across pro-
grams and modernization force packages over time 
that is both feasible and optimal given the constraints 
and objective function.4 We note that this is not nec-
essarily truly optimal in terms of being the absolute 
best resource allocation to address the complex set 
of threats and uncertain futures facing the United 
States. However, with proper specification of value 
and constraints, APIM identifies a solution that is a 
significant step toward solving the more complicated 
strategic problem. 

Objectives

APIM’s objective (i.e., utility function) is to maxi-
mize the value of cumulative resource allocations 
(i.e., spending) at specific target years subject to the 
budget, spending limit, and spending continuity 
constraints. The value of investing an amount in a 
particular program and force package in a specific 
year depends on the force package and program 
characteristics specified for the model run. In this 
implementation, value is determined by the relative 
force package valuation and the program’s SPAR 
modernization priority, as described in the previous 
section. A value coefficient   V  ijt    is calculated for each 
program (i) in each force package (j) and each time 
period (t) (i.e., year). These coefficients allow for a 
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given force package to be considered more or less 
valuable than another (i.e., index j) and each pro-
gram within that force package to be relatively more 
or less important (i.e., index i). In addition, because 
these modernization force packages are defined not 
only by the programs that compose them but also 
by the year in which that portfolio of capabilities 
should be achieved, values might differ by target 
year (i.e., index t). APIM selects the investment allo-
cation that maximizes overall value in light of this 
value function. 

Constraints

Any set of feasible resource allocations must meet 
the model constraints. The constraints represent 
real-world limitations such as production constraints 
and budget realities. APIM includes constraints that 
ensure the following:

• Total spending for each program in each year 
is between the minimum and maximum 
yearly spend rates for that program.

• Aggregate spending for both procurement and 
RDTE programs do not exceed their respec-
tive yearly budget constraints.5

• Current inventory (measured in dollars 
reflecting the spending by program that 
occurred prior to the start of the APIM simu-
lation) is allocated across force package goals 
in a way that maximizes the value, as per-
ceived by APIM’s objective function, of cur-
rent inventory.

• Value for the cumulative spending on each 
program’s force package is not applied to any 
spending that exceeds the program’s modern-
ization force package requirements (i.e., goals).

• Spending on a program does not occur prior 
to that program’s earliest possible funding 
year.

• Spending on programs does not incur a tem-
porary gap, meaning that programs that fail 
to meet their minimum yearly spending allo-
cation are treated as canceled and cannot be 
restarted.

APIM’s Formulation

This section provides the notation for the sets, 
parameters, and decision variables for APIM. It 
describes the method for optimizing program-level 
investments across force packages using a mixed-
integer program. We first define the data inputs 
in terms of sets, parameters, and scalars. We then 
describe the decision variables and objective func-
tion. Finally, we provide the mixed-integer program-
ming formulation, followed by a description of the 
constraints and how they tie into the purpose of the 
analysis in terms of generating candidate portfolios.

Data Inputs

Sets

We define the following set indices:

•  i ∈ I—programs within any number of the 
force packages 

•   i 1   ∈  I 1   ⊂ I—elements of the subset of pro-
grams related to procurement 

•   i 2   ∈  I 2   ⊂ I—elements of the subset of pro-
grams related to RDTE 

•  j—Aim Point (i.e., force package) 
•  t—time periods (years) over which the model 

is run .

All programs are either procurement or RDTE 
programs (i.e.,   I  1   ∪  I  2   = I ).

Parameters

We define the following datasets:

•   V  ijt  —value per unit of spending in program i 
within force package j at time t 

•   R ijt  —requirement or goal (in spending units) 
for program i within force package j at time t 

•   MAX  it  —maximum spending across all force 
packages for i at time t 

•   MIN  it  —minimum spending across all force 
packages for i at time t, if program spending 
occurs 

•   CI  i  —current inventory (spending) for program 
i at t = 0 

•   MS  i  —1 if program i has ongoing spending at 
t = 0 

•   ST  i  —time period in which program i can first 
have spending 
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•   B1 t  —budget for all procurement programs at 
time t 

•   B2  t  —budget for all RDTE programs at time t .

In most implementations of APIM, the values 
for MAXit and MINit do not typically vary over time  t  
for a given program. For most values of t, Vijt = 0. Vijt 
is typically specified only for the milestone years of 
interest (e.g., 2028, 2035). Although the Army likely 
places value on having systems available before and 
between milestone years, defining the shape of the 
payoff curve over time would be very difficult. For 
this reason, giving the Army credit for acquisition 
of capabilities at specific milestone years in which 
Vijt > 0 provides a useful simplification. The number 
of milestone years remains flexible in this formula-
tion, allowing for incorporation of more-complex 
payoff curves over time, when known, and allowing 
for different measures of relative importance across 
milestone years (i.e., different values for Vijt). 

Scalars 

We define the following scalar parameter: M is an 
arbitrarily large, positive number.

Decision Variables and Objective Function

Decision Variables

We have the following continuous and binary vari-
ables. Some of these variables are determined by the 
value of other decision variables.

The continuous decision variables are as follows:

•   x  ijt   ≥ 0—spending on program i within force 
package j in year t 

•  c  x ijt   ≥ 0—cumulative spending on program i 
within force package j at goal year t 

•   xCI  ij   ≥ 0—amount of current inventory 
within program i allocated to force package j .

The binary decision variables are as follows:

•   z  it   ∈  {0,1} —1 if program i has spending for 
any force package in year t  

•   s  it   ∈  {0,1} —1 if program i started spending 
(for any force package) in year t .

Mixed-Integer Programming Formulation

Simply put, APIM seeks to allocate budget resources 
in an optimal way. That is, it seeks to allocate cumu-

lative spending (cxijt) of the budget resources in a way 
that maximizes value subject to the budget, spending 
limit, and spending continuity constraints.

As stated, value is assigned by the parameter 
Vijt, which is specific to the given milestone year, 
force package, and program of interest. Although a 
given force package is considered more valuable than 
another, each program within that force package 
might be relatively more or less important. This triple 
indexing retains the ability to distinguish the value 
relative to other programs, other force packages, and 
other milestone years. 

Below is the formulation for a general instantia-
tion of APIM.

 min  ∑ 
ijt

    V  ijt   (  R  ijt   − cx  
ijt

  )    (1)

  s.t.  ∑ 
j
    x  ijt     ≥ MIN  it    z  it     ∀ i, t  (2a)

  ∑ 
j
    x  ijt     ≤ MAX  it    z  it     ∀ i, t  (2b)

 ∑ 
 i  1  j

    x  
 i  1  jt

   ≤  B1  t     ∀ t   (3a)

  ∑ 
 i  2  j

    x  
 i  2  jt

   ≤  B2  t     ∀ t   (3b)

 ∑ 
j
    xCI  ij   ≤  CI  i     ∀ i   (3c)

  cx  ijt   ≤  R  ijt   ∀ i, j, t   (4a)

  cx  ijt   ≤  xCI  ij   +  ∑ 
τ=1

  
t
   x  ijτ    ∀ i, j, t  (4b)

 ∑ 
j
    x  ijt    ≤ M  z  it   ∀ i, t  (5a)

 ∑ 
j
    x  ijt    ≥  z  it   ∀ i, t   (5b)

  z  it   = 0 ∀ i, t <  ST  i    (5c)
 s  it   =    z  it   ∀ i, t = 1  (6a)
 s  it   ≤    z  it   ∀ i, t > 1  (6b)
  s  it   ≥    z  it   −  z  it−1   ∀ i, t > 1  (6c)

 ∑ 
t
    s  it   ≤ 1 ∀ i    (6d)

  s  it   ≤  (1 −  MS  i  )   ∀ i, t > 1  (6e)
  x  ijt   ,  cx  ijt  ,  xCI  ij   ≥ 0,    s  it  ,  z  it   ∈  {0,1}      (7)  

Explanation of Objective Function and 

Constraints in APIM

We group the constraints in APIM’s mixed-integer 
programming formulation by their focus. In some 
sense, APIM is a version of a knapsack problem with 
additional constraints (Nemhauser and Wolsey, 
1988). The following is a brief explanation of the 
objective function 1 and constraints 2 through 7:
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• Objective 1: The objective is to minimize the 
value-weighted shortfall between the target for 
the program in that year and the cumulative 
spending up to that year summed over each 
program, force package, and target year. 

• Constraints 2a–2b: If a program is funded at 
time t within any number of force packages, 
its total spending must be between the mini-
mum and maximum yearly spend rates for 
that program. 

• Constraints 3a–3c: The amount of funding for 
both procurement and RDTE programs across 
all force packages must be less than their 
respective procurement budgets. The alloca-
tion to the force packages of each program’s 
current inventory cannot exceed the current 
inventory spending. 

• Constraints 4a–4b: The tally for the cumula-
tive spending must be the lesser of (a) the 
requirement or goal in that year for each 
program i’s force packages j or (b) the actual 
cumulative spending up to that year on that 
program’s force package plus the allocation 
of current inventory for that program’s force 
package.

• Constraints 5a–5c: These constraints deter-
mine whether there was positive spending on 
program i during year t. If so, the binary vari-
able   z  it   = 1, which affects other constraints, 
such as 2 and 6. Equation 5c prohibits spend-
ing in years prior to when program i could 
commence spending, if applicable.

• Constraints 6a–6e: These constraints restrict 
the beginning of spending on a given pro-
gram i for a given year t to ensure a continuity 
of spending over consecutive years. Con-
straints 6a–6d ensure that once funding has 
started for a given program i at a given year 
t , funding in years t > t  occurs in each sub-
sequent year, or funding must cease. Given 
the constraints that first year t  in which zit  = 
1 (i.e., there is spending on program i for any 
force package), we must have sit  = 1 for only 
that time t . Constraint 6c ensures that there 
cannot be a t > t  where zit = 1 and zit-1 = 0. 
Constraint 6e forbids programs with a prior 
funding history (i.e., there is funding prior to 

t = 1) from starting in any other year other 
than t = 1. 

• Constraint 7: Nonnegativity and binary con-
straints are preserved.

As with many mixed-integer programs, it is 
important to consider that the portfolio that emerges 
from solving an instantiation of APIM will not nec-
essarily be unique; it greatly depends on the rigid-
ity of the spending constraints and the number of 
uniquely determined values for each Vijt. Sensitivities 
around the values for Vijt can lead to different port-
folios, as does relaxing or tightening spending limits 
(MAXit and MINit) and overall yearly budgets.

Running APIM

The APIM has been implemented in the General 
Algebraic Modeling System, a high-level modeling 
system for mathematical programming and opti-
mization. In addition, a SAS version is available for 
the basic version of APIM. Run times and associated 
optimality gaps depend on the number of programs, 
time periods, and force packages but are generally 
solvable to within reasonable optimality bounds 
(e.g., 0.001 percent) within a few minutes on a stan-
dard PC for all Army procurement and RDTE pro-
grams (~103).

Input files are flat text files corresponding to 
each of the parameters noted above (e.g., Vijt being the 
value per unit of spending in program i within force 
package j at time t and B1t being the budget for all 
procurement programs at year t). The outputs consist 
primarily of the values of the decision variables. Chief 
among these outputs is the set of xijt, which represents 
the spending allocated to each program i within each 
force package j at each year t, defining the resulting 
funding strategy of the APIM run.

Illustrative APIM Results

In this section, we provide some sample plots of 
APIM outputs using illustrative data. The sample 
outputs cover both aggregate and program-level 
results. The plots shown here are generated directly 
from APIM output files identifying spending by pro-
gram, force package, and year (xijt).

Figure 2 provides a high-level overview of 
resource allocation by force package. The results 
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in Figure 2 reflect the force package prioritization 
shown in Table 1. Specifically, this run of APIM 
highly values one force package, force package A, for 
the period from 2023 to 2028, and shifts the prior-
ity values to a different force package, force package 
B, afterward. We see investment picking up in force 
package B in the later period, accordingly. At the 
force package level, these results might not be par-
ticularly illuminating, but the lower level of detail 
provides additional insight.

APIM outputs allow us to drill down as far as the 
individual program level. Figure 3 shows program-
level results for a notional combat platform program. 
Blue bars indicate APIM-allocated cumulative fund-
ing across years. The dotted lines represent the mini-
mum and maximum cumulative spending that would 
be allowable in APIM based on constraints. The solid 
horizontal black line represents the Army Acquisition 
Objective, which is the overall funding goal by 2035. 
The solid horizontal gray line represents planned 
spending over the POM period (next five years), as 

reflected in programmed funding. The “prior years” 
column on the left side of the chart represents invest-
ments that have already been made in the program 
prior to the 2021 model start. In this example, no 
prior investments have been made. 

The notional program shown here is among the 
highest-priority programs for the Army and is in 
value category 1. This means that APIM will value 
fully meeting the 2035 goal for this program very 
highly. This is consistent with the results, which show 
funding very close to the goal by 2028 and meeting 
it by 2029. In addition, because this program pro-
vides a great deal of funding flexibility in terms of 
the maximum and minimum yearly investment, we 
see limited investment in early years followed by a 
period of investment catch-up right before the 2028 
milestone year. Because the valuation is only at the 
milestone years (i.e., 2028 and 2035), the relatively 
slow spending in 2023 to 2024 does not adversely 
affect the results given the program’s position in 2028 
and beyond.

FIGURE 2

Modeled Resource Allocation Across Force Packages and Time

20342033203220312030202920282027202620252024 20352023

SOURCE: RAND analysis based on APIM model outputs and Army budget data.

NOTE: Sample notional output based on APIM results. The horizontal axis represents time, and the vertical axis represents cumulative 
spending across programs. Colors split spending by force package; Force package A is the highest-priority force package from 2023 to 
2028, and force package B is the highest-priority force package from 2029 onward.
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Extending the APIM to Handle 
Additional Army Program Data

The standard version of APIM seeks to maximize 
the cumulative value of spending at milestone years 
subject to various budget, continuity, and maximum 
and minimum spending constraints. The value for 
the spending is capped only by each program’s 2035 
goal, so any spending in a milestone year that occurs 
prior to the 2035 final milestone year (e.g., 2028) 
that does not exceed the final 2035 goal will count 
positively toward the objective function value. As a 
result, APIM will often prioritize investment in pro-
grams that are deemed high-value above lower-value 
programs in the years before the first milestone year 
(2028). In some cases, this may cause spending trajec-
tories prior to 2028 to diverge from expectations, and 
excessive investment occurs in those highest-priority 
programs. Although this result makes intuitive sense 
given the APIM’s objective function, it might not 
reflect the most desirable outcome for decisionmak-
ing support. Therefore, we might want to supply 

APIM with information on spending plans and pri-
orities to gain a solution more closely aligned with 
these plans. Such near-term plans could be reflected 
in things such as POM spending plans (next five 
years) or SPAR plans (next 15 years). 

To minimize near-term deviation from priorities 
and to reflect the value implied by existing spending 
plans, we create two extensions of APIM. APIM-
SPARGEL introduces constraints that affect the 
overall objective function in APIM to bring resulting 
asset allocations more in line with near-term (i.e., 
five-year) goals. A second, simpler extension allows 
for the addition of program-level spending con-
straints, such as near-term POM constraints, to align 
APIM’s solution with specific plans or goals. 

Adding Constraints to Create APIM-SPARGEL

Technically speaking, APIM-SPARGEL does not 
add any additional spending constraints over the 
regular APIM version. This means that any solu-
tion that is feasible within regular APIM will also 

FIGURE 3

Modeled Resource Allocation for Notional Combat Platform Program

203420332032203120302029202820272026202520242023 2035Prior years

SOURCE: RAND analysis based on APIM model outputs and Army budget data.

NOTE: Sample notional individual program-level output figure based on APIM results. The horizontal axis represents time, and the vertical 
axis represents cumulative spending for a single program. Blue bars represent cumulative spending for this program each year. The 
horizontal light gray line represents planned spending over the POM period, and the black horizontal line represents the 2035 total spending 
goal for this program. Dashed lines represent the cumulative minimum spending (black) and maximum spending (orange) for this program 
over time—two of the APIM constraints. 

Modeled cumulative spending
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be feasible in APIM-SPARGEL for the same inputs. 
It merely restricts the value of that solution to be no 
more than the cumulative spending plan reflected in 
the SPAR through the first milestone year, which in 
our illustrative example is 2028 and thus matches up 
with the end of the POM period. This intermediate 
goal serves to put results more in line with existing 
funding plans, and a goal based on a source other 
than SPAR and a milestone year other than 2028 
could be similarly added. Let us denote the cumula-
tive SPAR spending for program i at year t as  SPARit. 
We then add constraint 4c to the cumulative value 
that complements 4a and 4b in the original APIM 
formulation:

cxijt   ≤  Rijt ∀ i, j, t    (4a)

cxijt   ≤  xCIij   +  ∑
τ=1

t
xijτ ∀ i, j, t  (4b)

∑
j
   cxijt  ≤  SPARit ∀ i, t . (4c)

So although the actual spending (reflected by the 
variable  xijt ) is not restricted by the SPAR, the cumu-
lative value of that spending (reflected by  cxijt) across 

all force packages can be no greater than the SPAR 
plan at that year for that program. Figure 4 shows a 
corollary to Figure 3, demonstrating how optimal 
investment in the same notional platform changes 
when the SPARGEL change to program invest-
ment valuation is introduced. The results change 
between the baseline APIM case and those in APIM-
SPARGEL because the APIM-SPARGEL provides no 
additional benefit for spending beyond the POM goal. 
Investment in early (POM) years is reduced to the 
minimum amount because it is possible to meet the 
goal by 2028 with just this level of funding allocated 
to the notional combat platform program. We note 
that in the SPARGEL implementation of APIM, the 
2028 goal is equivalent to the SPAR goal, whereas in 
the regular APIM version, the 2028 goal is the same 
as the overall 2035 goal. The spending above the 2035 
goal in 2033 reflects a budget that is greater than the 
remaining needs among any viable programs. In real-
ity, new programs or additional funding goals would 
likely be assigned these budget resources.

FIGURE 4

Modeled Resource Allocation for Notional Combat Platform Program, APIM-SPARGEL

203420332032203120302029202820272026202520242023 2035Prior years

SOURCE: RAND analysis based on APIM model outputs and Army budget data.

NOTE: Sample notional individual program-level output figure based on APIM-SPARGEL results. The horizontal axis represents time, and the 
vertical axis represents cumulative spending for a single program. Blue bars represent cumulative spending for this program each year. The 
horizontal light gray line represents the 2028 (POM period) spending goal, which is equivalent to the modeled 2028 spending goal in 
APIM-SPARGEL. The black horizontal line represents the 2035 total spending goal for this program. Dotted lines represent the cumulative 
minimum spending (black) and maximum spending (orange) for this program over time—two of the APIM constraints. 
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Other Program-Level Constraints

Another excursion that decisionmakers might want 
to make is the addition of specific constraints for 
individual programs, limiting the decision space. 
An example of such an excursion is accounting for 
spending already programmed in the POM. Deci-
sionmakers might want to treat programmed POM 
funding as a preestablished minimum spending level 
for some or all programs. To model this in APIM, we 
can add constraints to either the collective spending 
by the end of the POM year (e.g., 2027) or the yearly 
spending minimums within those years, represented 
by tPOMit and yPOMit, respectively. Constraints 4d 
and 4e are examples of the kinds of program-level 
constraints that could be added to APIM.6

      ∑ 
j
    x  ijt    ≥  yPOM  it   ∀ i, t = 2023, … , 2027   (4d)

 ∑ j    ∑ t=2023  2027    x  ijt     ≥  tPOM  i   ∀ i    (4e) 

Other, potentially less restrictive constraints can 
be implemented, such as ensuring spending deviates 
no more than a certain percentage above or below 
the specified POM. Further refinement of the APIM 
formulation to account for overall or program-level 
constraints could increase APIM’s usefulness to 
decisionmakers and help APIM be a practical start-
ing point for an iterative decisionmaking approach. 
In addition, extensions that change the number or 
spacing of milestone years when investment value 
is evaluated could be further used to tailor APIM to 
specific analytic needs. 

Findings and Recommendations

APIM is designed to be flexible in that it takes 
into account as much information on constraints 
and Army priorities as is readily available without 
reverting to complex processes of data compila-
tion or scoring. Existing applications of the APIM 
use a small number of expert-elicited weightings 
for Army-defined force packages and categorical 
program-level valuations. Soliciting senior leader 
input to establish these weights would reflect a 
change from existing decision processes but could 
support more deliberate establishment of priorities 
over force packages and time. With these, we can 

generate a value function that differentiates between 
the value of investment in different programs across 
time sufficiently to yield a solution that is feasible 
and optimal in light of the value information and 
constraints provided to APIM. Although attempt-
ing to capture the many nuances of the value of a 
particular investment program with a single value 
is clearly an oversimplification, any optimization 
tool will require some such value on which to base 
allocation decisions. One of the key contributions 
of APIM is that we find it is possible to create such 
a value, with sufficient differentiation between pro-
grams, without having to compute a value specifi-
cally for this purpose. Existing categorizations can 
provide this value information. Although a single 
APIM run might not yield a solution that we find to 
be unique, the systematic identification of a feasible 
solution that falls somewhere in the optimal space 
still significantly reduces the amount of program-by-
program adjustment that must be done by decision-
makers. Furthermore, the ability to adjust and add 
overall and program-level constraints can help make 
APIM part of an iterative process that helps identify 
the correct optimal solution. Lastly, development of 
refined inputs, such as clearly defined force pack-
ages, value categories, and constraints could help 
increase the usefulness of APIM in the future.

This section outlines some of the project’s main 
findings and major recommendations that could 
help the Army use APIM or a similar tool as part of 
a successful decision support process for resource 
allocation. 

Major Findings

Findings along three major themes emerge from this 
analysis and are discussed below.

A Force Package Construct Helps 

Differentiate Value While Addressing the Issue 

of Interdependence

Intuitively, it is important for the forces that are “first 
to fight” (in APIM, this is the highest-priority force 
package) to be equipped with the most-advanced 
systems before those arriving later in the force flow. 
Identifying such “first to fight” sets of capabilities 
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simplifies resource allocation decisionmaking in two 
key ways. First, such constructs simplify the set of 
questions that need to be raised to senior leaders to 
elicit strategic preferences. Second, such constructs 
embody this intuition about balance and synergy. 
They capture at least some rough form of the afore-
mentioned interdependencies that the Army has 
struggled to quantify and define. Development of 
force package constructs that capture the Army’s 
shifting priorities across potential adversaries and 
time can help support APIM’s application and its 
ability to perform “what if” scenarios that illuminate 
optimal asset allocations in light of different senior 
leader priorities.

Value Categories and Constraints Could 

Improve a Decision Support Tool

In this report, we use the term value category to 
denote the combined score assigned to a particular 
program based on hierarchical categorical variables 
that describe that program. A single value category 
includes multiple programs that have the same value. 
In APIM, value categories are built on categorical 
value variables that identify, for example, programs 
deemed by senior leaders to be high priority. Depend-
ing on the number of categorical value variables and 
possible values (e.g., levels) of each categorical vari-
able, multiple programs could fall in the same value 
category. Because programs in the same category 
share the same value, value categories are insuf-
ficient to generate a unique program-level valuation 
for each program. However, with the inclusion of 
constraints that sufficiently narrow the decision 
space, these scores can provide enough prioritization 
information to support identification of a sufficiently 
unique optimal solution to the resource allocation 
problem. Examples of such constraints could include 
constraints around year-over-year funding fluctua-
tion or constraints related to real-world limitations 
on production capacity. It is not strictly necessary 
to generate a unique utility score for each individual 
program. Identification and development of supple-
mentary categorical identifiers that describe program 
value can further improve APIM’s ability to provide a 
unique optimal resource allocation across programs 
and time.

Optimization Analysis Requires Better 

Information About Objectives and Constraints

Mathematical optimization requires constraints 
and an objective function. An objective function in 
this context requires information about equipping 
objectives, especially those objectives associated with 
priority force packages. APIM or any similar deci-
sion support tool must be able to determine the point 
at which additional investment in a program stops 
procuring systems for the priority force package and 
starts procuring systems for the rest of the Army. It 
also needs information about constraints—the small-
est or the largest quantity that can be acquired over a 
given time frame to keep a program viable. 

Existing information about objectives and 
constraints is incomplete. Although the Army has 
existing (and evolving) force package constructs, 
these constructs have not been fully translated into 
authoritative lists of equipping objectives. Similarly, 
constraints are explicitly defined for only a subset 
of acquisition programs. Although information on 
objectives and constraints is generated as part of 
planning and acquisition processes, this information 
is generally not aggregated and standardized in a 
way that would support a model like APIM. Building 
out constructs and data to support refined objec-
tives and constraints would improve APIM’s ability 
to provide a valuable and unique optimal resource 
allocation solution. 

Recommendations

The following recommendations describe the kinds 
of data that the Army will need to collect or create 
to enable effective use of APIM. Those data fall into 
three categories: objectives, value, and constraints. 
We note that any analytic approach rooted in optimi-
zation will require similar information.

Continue to Use a Force Package Construct

As noted, the force package construct is very helpful 
in addressing the issue of interdependencies, some-
thing that previous decision support tools have not 
been able to integrate. Such a construct also helps to 
facilitate the economical and timely procurement of 
capabilities over time. Although constructs might 
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decisions. We recommend that the Army further 
develop this capability.

Conclusion

APIM provides the starting point for a plausible deci-
sion support approach that can enable Army leaders 
to determine how broad prioritization decisions and 
specific program-level decisions affect the allocation 
of resources across the portfolio of RDTE and pro-
curement investments over time. In applications of 
APIM performed as part of the larger study described 
in this report, we find that APIM can be configured 
to instantiate the Army’s existing modernization 
strategy, reflecting force package constructs using a 
piecewise utility function. Further development of 
the force package construct, information to inform 
constraints, and program-level value categories, as 
outlined in the recommendations, could make APIM 
increasingly useful to decisionmakers in the future. 

We close by noting that we developed APIM to 
inform decisions, not make them. APIM informs 
decisions by representing how the Army’s stated 
priorities—coupled with constraints on its ability to 
implement those priorities—would affect resource 
allocation. APIM provides a point of departure for 
decisionmaking, not an automated prescriptive plan. 
It does not—and cannot—represent the full variety of 
contingent factors with which senior leaders might be 
concerned, such as their perception of a threat at any 
given time, how well a particular system is actually 
going to work in a particular operational environ-
ment, or what the ultimate outcome of a research 
and development effort is likely to be. It also does not 
serve to inform decisions for parts of the Army budget 
outside RDTE and Procurement where high-impact 
future decisions—such as force sizing, mix decisions, 
and related investments—are likely to be made in the 
middle term. Future research to expand capabilities 
like APIM to inform larger pieces of the Army budget 
could be considered. However, even if such tools are 
developed further and integrated, Army senior leaders 
will still have to make final, highly nuanced decisions 
by themselves. APIM provides them with a starting 
point for such decisions in the RDTE and Procure-
ment space and helps them understand those deci-
sions’ impact on the rest of the program.

continue to change and evolve, the general concept of 
a balanced force package designed to identify priority 
needs or meet a particular goal is critical.

Define Value Categories

As mentioned, mathematical optimization requires 
some value against which to measure. Traditionally, 
this would imply a requirement to establish a unique 
value for every one of the almost 900 programs we 
analyzed, perhaps even in relation to a specific con-
tingency or theater. We found that it was sufficient 
to align programs with value categories. Although 
many programs share the same value, combining 
those values with well-defined constraints allows 
APIM to find a solution that is a useful starting point 
for iterative refinement, greatly narrowing the deci-
sion space and simplifying the resource allocation 
problem. APIM’s solution in light of value categories 
is both optimal and sufficiently unique to be useful 
for decision support. However, for this approach to 
work, Army analysts must derive value categories 
from the prevailing modernization strategy and code 
programs accordingly. 

Define Constraints

A comprehensive set of constraints is as important 
to mathematical optimization as the objective func-
tion. However, as per our findings, information on 
those constraints is available for only a subset of pro-
curement programs. Constraints considered include 
budgetary and production constraints. No informa-
tion is available on constraints on RDTE programs. 
Although it is possible that there are no constraints 
on such programs, this seems unlikely. Staff invest-
ment of time and effort to define constraints with a 
reasonable degree of precision and accuracy would 
greatly improve the ability of APIM and similar opti-
mization tools to provide useful solutions. 

Develop an Iterative Approach

APIM’s results serve as the start of an exploration, 
not its end. Decisionmakers will want to explore 
alternatives, either broad priorities or specific pro-
grams. Data visualization and support for continuous 
adjustment of constraints can support iterative explo-
ration of the impact of potential resource allocation 



17

References
ASA—See Assistant Secretary of the Army.

Assistant Secretary of the Army (Army Financial Management 
and Comptroller), Department of Defense Fiscal Year (FY) 2021 
Budget Estimates: Justification Book of Missile Procurement, 
Army, Washington, D.C.: Department of the Army, February 
2020. 

Nemhauser, George L., and Laurence A. Wolsey, Integer and 
Combinatorial Optimization, New York: Wiley, 1988.

Office of the Under Secretary of Defense, Comptroller, National 
Defense Budget Estimates for FY 2021: Procurement Programs, 
Budget Appendix P-1_Display, spreadsheet, Washington, D.C., 
April 2020a. 

Office of the Under Secretary of Defense, Comptroller, National 
Defense Budget Estimates for FY 2021: Procurement Programs, 
Budget Appendix R-1_Display, spreadsheet, Washington, D.C., 
April 2020b.

OUSD—See Office of the Under Secretary of Defense.

Williams, H. Paul, Logic and Integer Programming, International 
Series in Operations Research & Management Science, New York: 
Springer, 2009.

Notes
1 We intentionally use the term program loosely to connote any 
centrally managed group of activities directed toward a similar 
purpose. In the Army context, the term could denote an Army 
Program Element or some other level of aggregation.
2 A portfolio is a group of programs that perform a similar battle-
field function (e.g., aviation platforms or fire support).
3 Note that under a hierarchical categorization, the value category 
maps to a unique value for the set of categorical variables (e.g., 
a value category of 85 must map to first tier = 3, second tier = 2, 
third tier = 1, fourth tier = 2); any integer value can be uniquely 
expressed as a sum of binary variables with appropriate coef-
ficients of type   2  N   (Williams, 2009). This type of hierarchical 
mapping was chosen because of its availability of existing cat-
egorical variables in Army planning and because the hierarchi-
cal approach leads to many possible value scores, supporting 
program differentiation. 
4 In optimization, any optimal solution is by definition feasible. 
We point out both feasibility and optimality here for clarity. 
5 Yearly spending constraints for procurement and RDTE are 
based on Army plans as reflected in the SPAR.
6 These constraints differ from the constraints associated with   
MINit      in APIM because the   MINit       constraints require either a 
minimum spending level or zero spending. The constraints in 
this section are more restrictive because they require a mini-
mum spending yearly and cumulatively in constraints 4d and 4e, 
respectively.
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