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Preface

Security cooperation remains a key line of effort for the U.S. Department of Defense. Tra-
ditionally, security cooperation has been an area in which predicting success is difficult, but
increasing fiscal constraints have amplified pressure for greater efficiency. Recent research has
made progress in identifying conditions and approaches most likely to lead to security coopera-
tion success. This research effort developed a diagnostic tool that enables a preliminary assess-
ment of the match between a partner’s (or a potential partner’s) propensity for security coop-
eration success and current (or planned) investment in—or priority for—that partner, with
the goal of identifying possible mismatches for further scrutiny and policy analysis. The tool is
available online at http://www.rand.org/pubs/tools/TL112.html. The audience for this report is
likely limited to those who plan, prioritize, or allocate resources for U.S. security cooperation
efforts or those who are interested in such efforts.

This research was sponsored by the Office of Cost Assessment and Program Evaluation in
the Office of the Secretary of Defense (OSD[CAPE]) and conducted within the International
Security and Defense Policy Center of the RAND National Defense Research Institute, a
federally funded research and development center sponsored by the Office of the Secretary of
Defense, the Joint Staff, the Unified Combatant Commands, the Navy, the Marine Corps, the
defense agencies, and the defense Intelligence Community.

For more information on the International Security and Defense Policy Center, see http://
www.rand.org/nsrd/ndri/centers/isdp.html or contact the director (contact information is pro-

vided on the web page).
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Summary

Security cooperation is the umbrella term used to describe a wide range of programs and activi-
ties “conducted with allies and friendly nations to build relationships that promote specified
U.S. interests, build allied and friendly nation capabilities for self-defense and coalition oper-
ations, [and] provide U.S. forces with peacetime and contingency access.” These activities
remain an important line of effort for the U.S. Department of Defense (DoD), but increasing
pressure on defense spending provides a new imperative to get the most possible benefit out
of security cooperation efforts whose overall scope and budget are likely to decrease. Thus, it
will be important for DoD to scrutinize and perhaps reevaluate existing and proposed security
cooperation efforts with partner nations (PNs) to ensure that the expected benefits align with
cost and corresponding policy prioritization.

Recent RAND research identified practices and contextual factors associated with greater
or lesser degrees of success in security cooperation. That assessment was based on systematic
analyses of 29 historical case studies of U.S. efforts to build partner capacity since the end of
the Cold War.? Building partner capacity (BPC) is a complicated endeavor that takes place
in complex and nuanced environments, but the study found that there are some clear best
approaches to BPC, clear best traits for desirable partners, and clear best practices for recipi-
ent partners. The results demonstrate that when an effort is consistently funded and delivered,
supported and sustained, well matched to partner capabilities and interests, and shared with a
partner that supports it and is healthy economically and in terms of governance, prospects for
effectiveness are very good. The results also suggest that BPC can still be effective when only
some practices are followed or when only some conditions are met. BPC done well, done con-
sistently, and matched to partner absorptive capacity and interests can be effective even when
the partner is not particularly robust in any dimension at the outset.

The findings, presented in the RAND report What Works Best When Building Partner-
ship Capacity and Under What Circumstances? (MG-1253/1-OSD), serve as a base of evidence
to inform policy discussions and investment decisions. Not surprisingly, the strongest and
most consistent correlations found were for factors related to the alignment of interests and the
matching of capacity-building activities to partner objectives and to the ability of the PN to
absorb and retain the materiel and training provided. The criticality of these seam, or match-

1 See Defense Security Cooperation Agency, “Frequently Asked Questions (FAQs),” web page, last updated August 15,

2012.

2 Christopher Paul, Colin P. Clarke, Beth Grill, Stephanie Young, Jennifer D. P. Moroney, Joe Hogler, and Christine
Leah, What Works Best When Building Partnership Capacity and Under What Circumstances? Santa Monica, Calif.: RAND
Corporation, MG-1253/1-OSD, 2013.



x The RAND Security Cooperation Prioritization and Propensity Matching Tool: Methods and User’s Guide

ing, factors inspired the overriding metaphor and single summary recommendation from the
earlier RAND study: “Find the right ladder, find the right rung.”

The study identified the following nine specific and measurable factors with strong cor-
relations with BPC effectiveness in the 29 cases, four of which are under U.S. control:

1. spending more money on BPC or undertaking more BPC initiatives

2. ensuring consistency in both the funding and implementation of these initiatives
3. matching BPC efforts with PN objectives and absorptive capacity

4. including a sustainment component in the initiatives.

Four factors are characteristics of the partner or are under PN control:

PN invests its own funds

PN has sufficient absorptive capacity
PN has high governance indicators
PN has a strong economy.

% N o\

One factor is shared between the United States and the PN:
9. PN shares broad security interests with the United States.

The correlation observed between these nine factors and BPC success, as well as the pat-
tern of factors present and absent in the 29 case studies, provided both the inspiration and the
empirical foundation for the current effort. This research extends beyond the earlier study in

both depth and breadth by asking the following questions:

* Which of the rest of the countries in the world have patterns of factors that correspond
with success in historical cases?

* Which other factors can be identified in the literature that might contribute to propensity
for success in this area?

We used MG-1253/1-OSD and other existing research to provide a firm foundation of
received wisdom, permitting a more systematic and global decision-support process for security
cooperation prioritization and resource allocation than has previously been available.

The RAND Security Cooperation Prioritization and Propensity Matching Tool

Building on these prior research efforts, this report describes a preliminary diagnostic tool
developed from global public-use data sets to systematically assess the propensity for success-
ful U.S. security cooperation in any country in comparison with current (or planned) security
cooperation funding levels and priorities. The RAND Security Cooperation Prioritization and
Propensity Matching Tool is a diagnostic tool built in Microsoft Excel® that will help DoD
decisionmakers preliminarily identify mismatches between the importance of a country to
U.S. interests, U.S. security cooperation funding to that country, and the propensity for suc-
cessful U.S. security cooperation with that country. For each of the world’s 195 countries, the
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tool produces an overall security cooperation propensity score. These scores can then be com-
pared with U.S. security cooperation funding levels and country prioritization.

The tool includes 27 constructs drawn from hypotheses and evidence about factors that
might increase or decrease the effectiveness of security cooperation, according to the existing
literature; this is the analytic core of the tool. Each construct has an associated weight repre-
senting strength in terms of propensity for effective security cooperation and the strength of
the research contributing to that construct. We then grouped the 27 constructs into ten cat-
egories to present the information in a more succinct way.

Each of the 27 constructs is represented by one or more measures or proxies. There are
66 measures in total (presented in Appendix A of this report), derived from publicly accessible
databases with global or nearly global coverage. All data sources are included in the list at the
end of this report and in the relevant tabs of the tool spreadsheets themselves.

So, for each of the 195 countries, the tool provides an overall security cooperation pro-
pensity score, which aggregates the propensity scores for ten categories. These categories sum-
marize results for 27 constructs, which synthesize one or more of a total of 66 measures.
Figure S.1 portrays this relationship visually.

The tool is designed to be reusable and updated by a generalist user (i.e., someone who
is familiar with basic Excel). To this end, the team sought data sources for the measures that
are publicly available and would be updated regularly. The tool was populated with the most
current publicly accessible data in 2012, and it includes instructions for users to update the

Figure S.1
Relationships Between the Layers of the Tool

For each of the 195 countries:

Country 1 Country2 | = = = = = = » Country 195

| 0.52 | | 0.24 | An overall security cooperation propensity score

| Category 1 | | Category 2 | | Category 3 |-— - - Category 10 Aggregating ten
A A A categories

Which summarize
1 2 3 4 5 6 = = ——— 27 27 constructs

Each based on one or more

of 6§ measures drawn from
Mobdd & o oo g By mualable globl

RAND TL112-5.1




xii  The RAND Security Cooperation Prioritization and Propensity Matching Tool: Methods and User’s Guide

currency of the source data as needed; additional instructions are provided in Appendix D of
this report.

The RAND Security Cooperation Prioritization and Propensity Matching Tool is a pre-
liminary diagnostic device that has the virtues of being systematic, being based on global data,
and not relying on subjective assessments. It provides a starting point for asking sometimes-
hard questions about the relationship between U.S. security cooperation funding, U.S. pri-
orities, and the likelihood of success in specific countries. It is not a substitute for strategic
thought, however. There is no one-size-fits-all, automated approach to choosing one set of
countries that should get funding and another set that should not. The purpose of the tool
is to highlight potential mismatches for further study and, perhaps, to identify areas of concern
to be addressed as part of that inquiry.
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CHAPTER ONE
Introduction: Prioritizing Security Cooperation

Background

Security cooperation is the umbrella term used to describe a wide range of programs and activi-
e . . . . . N .
ties “conducted with allies and friendly nations to build relationships that promote specified
U.S. interests, build allied and friendly nation capabilities for self-defense and coalition opera-
tions, [and] provide U.S. forces with peacetime and contingency access.”! Security cooperation
activities remain an important line of effort for the U.S. Department of Defense (DoD):

Since the United States assumed the role of a leading security provider after the end of
World War II, DoD has worked actively to build the defense capacity of allied and partner
states . . . . These efforts further the U.S. objective of securing a peaceful and coopera-
tive international order. . . . In today’s complex and interdependent security environment,
these dimensions of the U.S. defense strategy have never been more important. U.S. forces,
therefore, will continue to treat the building of partners’ security capacity as an increasingly
important mission.?

However, increasing pressure on defense spending after more than a decade of war pro-
vides a new imperative to get the most possible benefit out of security cooperation efforts. This
fiscal pressure, coupled with DoD’s efforts to “rebalance toward the Asia-Pacific region,” pro-
vides an opportunity to scrutinize and perhaps reevaluate existing and proposed security coop-
eration efforts with individual partner nations worldwide to ensure that the expected benefits
of these efforts align with the cost required to realize those benefits and their corresponding
policy prioritization.

Traditionally, efforts to evaluate likely benefits relative to priorities for security coopera-
tion have taken place at the country level and have depended almost entirely on individual
country subject-matter experts (SMEs). Unfortunately, these SME assessments have often suf-
fered from one or more of the following shortcomings:

 Lack of comparability across countries. Each country has a different SME or set of SMEs,
and they use context-specific (or just different) standards.

' See Defense Security Cooperation Agency, “Frequently Asked Questions (FAQs),” web page, last updated August 15,
2012.

2 U.S. Department of Defense, Quadrennial Defense Review Report, Washington, D.C., February 2010.

3 Us. Department of Defense, Sustaining U.S. Global Leadership: Priorities for 21st Century Defense, Washington, D.C.,
January 2012a, p. 2.
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* Lack of impartiality. SMEs often have an interest or stake in the country on which they
focus and thus end up advocating for security cooperation and other resources rather
than acting as impartial assessors.

 Variation in quality of expertise and extent and quality of advocacy. Reasons include the
level of experience, level of knowledge, and the personalities of different SME:s.

Thus, efforts to take a portfolio view of the balance and priorities for security coopera-
tion often stumble, with the individual country SME-based process aggregating awkwardly
or decisions being based on strength of expertise or strength of advocacy rather than effective
comparative analysis.

Recent RAND research, presented in the report What Works Best When Building Partner
Capacity and Under What Circumstances? (MG-1253/1-OSD), identified both practices and
contextual factors associated with greater or lesser degrees of success in security cooperation.
That assessment was based on systematic analyses of 29 comparable cases (see Chapter Two).4
Coupled with other research in this area (see the discussion in Chapter Three), there is a firm
foundation of received wisdom regarding effectiveness in security cooperation that can inform
a more systematic and global decision-support process for security cooperation prioritization
and resource allocation than has previously been available.

Purpose of This Project

This research sought to create a tool that applies the received wisdom on security coopera-
tion to data from global public-use data sets to systematically make diagnostic assessments of
the propensity for successful U.S. security cooperation in every country in the world in com-
parison with current (or planned) security cooperation funding levels and priorities. While
the results are intended to serve as preliminary diagnostic assessments and admittedly lack
country-level nuance, the tool described here does avoid the three challenges associated with
SME-based individual assessments: lack of comparability, lack of impartiality, and variation in
quality and advocacy.

Preview of Results

The RAND Security Cooperation Prioritization and Propensity Matching Tool is a diagnos-
tic tool built in Microsoft Excel® that will help DoD decisionmakers preliminarily identify
mismatches between the importance of a country to U.S. interests, U.S. security cooperation
funding to that country, and the likelihood that the United States will be successful in achiev-
ing its objectives vis-a-vis that country. The tool contains data for the world’s 195 countries on
66 measures that inform 27 constructs in ten categories and produce an overall security coop-
eration propensity score for each country. These scores can be compared with U.S. security

4 Christopher Paul, Colin P. Clarke, Beth Grill, Stephanie Young, Jennifer D. P. Moroney, Joe Hogler, and Christine
Leah, What Works Best When Building Partnership Capacity and Under What Circumstances? Santa Monica, Calif.: RAND
Corporation, MG-1253/1-OSD, 2013.
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cooperation funding levels and country prioritization.> The main contribution of the tool is
that it estimates the likelihood that security cooperation will be effective with a given country
for every country in the world.® In addition, it gives users the ability to easily compare coun-
tries on a range of factors and measures related to security cooperation. Data sources in the
baseline tool are current through 2012. The tool includes instructions for users to update
the currency of the source data as needed.

Organization of This Report

This report describes how the tool was developed and provides an overview of the tool itself,
as well as suggestions and cautions for its use. The theoretical foundation for the tool comes
largely from earlier RAND research presented in the 2013 report Whatr Works Best When
Building Partner Capacity and Under What Circumstances?” Chapter Two provides a brief sum-
mary of the results of that research.

Chapter Three describes the development of the tool, beginning with the process the
study team used to identify existing hypotheses regarding security cooperation effectiveness,
distill those hypotheses to a series of constructs, group those constructs into ten categories,
assign measures to each of the constructs, and weight the constructs based on the quality of
evidence supporting the hypotheses they represent and the quality of data available to represent
them. Further, it provides a brief overview of the mathematical modeling used to operational-
ize the tool and the case studies used to validate the tool, which are described in more detail
in Appendixes B and C.

Chapter Four offers a detailed description of the tool, which is available as a download-
able Excel file at http://www.rand.org/pubs/tools/TL112.html. It provides an overview of the
spreadsheets in the tool and instructions for adjusting the weights of the constructs for differ-
ent applications or for sensitivity analysis. Additional detail on how to update the spreadsheet
is included in Appendix D. Chapter Five concludes the report by offering some recommenda-
tions for the use of the tool, some cautions about possible misuses of the tool, and suggestions
for further research.

5> A country’s level of importance or priority is determined by U.S. policymakers and derived from strategic guidance.
Country prioritization is based on classified guidance and is not included in the unclassified tool but can be added (and

updated) by the user.

6 TItis important to note that the accuracy of the estimate is limited by the quality of available research and global quantita-
tive measures, and current estimates are largely devoid of country-specific nuance. Still, as a preliminary security coopera-
tion portfolio diagnostic assessment mechanism, the tool has the virtues of being systematic, comprehensive, and indepen-
dent of input from individual country-level analysts.

7" Paul et al., 2013.
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CHAPTER TWO

Foundational RAND Research: What Works Best When Building
Partner Capacity and Under What Circumstances?

The core of the theoretical foundation for this effort and the RAND Security Cooperation
Prioritization and Propensity Matching Tool comes from the 2013 RAND report Whar Works
Best When Building Partner Capacity and Under What Circumstances? (MG-1253/1-OSD). That
report includes detailed individual and comparative analyses of U.S. efforts to build partner
capacity in 29 countries since the end of the Cold War. This chapter provides a summary of
methods and findings from that research. We combined these findings with results from a
broader range of security cooperation—related research to build the model that underlies the

tool (as described in Chapter Three).

A Note on Terminology

Security cooperation is the umbrella term used to describe a wide range of programs and activ-
ities “conducted with allies and friendly nations to build relationships that promote speci-
fied U.S. interests, build allied and friendly nation capabilities for self-defense and coalition
operations, [and] provide U.S. forces with peacetime and contingency access.” Related to,
and clearly within the realm of security cooperation, are several related terms of art, all fall-
ing under the broader tent: security assistance, building partner capacity, and security force
assistance.

* Security assistance consists of “a group of programs, authorized by law that allows the
transfer of military articles and services to friendly foreign governments.” The U.S. strat-
egy for security assistance is set forth as a multi-year plan developed by the U.S. Depart-
ment of State and coordinated with key elements of DoD.

* Building partner capaciry (BPC) is a generic term used to describe efforts to build the
security and defense capabilities of partner countries, which will enable them to make
valuable contributions to coalition operations and subsequently improve their own capa-
bilities.?

I See Defense Security Cooperation Agency, 2012.

2 U.S. Department of Defense, Security Assistance Management Manual (SAMM), Washington, D.C., DoD 5105.38-M.,
April 30, 2012. A full list of security assistance programs can be found on p. 33 of the manual.

3 Us. Department of Defense, 2010; U.S. Department of Defense, Building Partnership Capacity: QDR Execution Road-
map, Washington, D.C., May 22, 2006.
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 Security force assistance (SFA) is defined as “DoD activities that contribute to unified
action by the [U.S. government] to support the development of the capacity and capabil-
ity of foreign security forces and their supporting institutions.™

The earlier RAND report used the term building partner capacity, while this report uses
the term security cooperation. We recognize security cooperation as the broader, parent term but
do not mean to make any significant mention of the residual part of security cooperation that
is not part of BPC, nor do we wish to attempt to specify it. While acknowledging that the vari-
ous terms in this area denote slightly different (if predominantly overlapping) sets of activities
or areas of emphasis, we leave the lexical hair-splitting to others and use security cooperation and
building partner capacity interchangeably in this chapter and the next.

Data and Evidence Used in the Prior Research

The earlier RAND report also considered and compared historical case studies of U.S. efforts
to build partner capacity in order to generate a base of evidence to inform policy discussions
and investment decisions, comparing the results of U.S. BPC efforts since the end of the Cold
War for 29 selected partner nations (PNs). By examining 20 years of data on 29 systematically
selected countries, the RAND team was able to build a solid foundation of evidence on the
effectiveness of different features of capacity-building efforts under different conditions and in
different contexts.

Because the United States provided some kind of security cooperation funding for BPC
activities in 184 countries between 1990 and 2010, the RAND team could not conduct case
studies for every instance of BPC support during that span. Cases were selected based on three
criteria: First, we identified for exclusion all “high-end” partners; second, we identified priority
partners (based on target spending thresholds); finally, we identified countries that had con-
ducted at least two external deployments of at least company strength between 1990 and 2010
(and, thus, may have plausibly and observably demonstrated capacity built). After excluding
high-end partners, the RAND team added all countries that were identified as very-high-
priority countries based on historical funding levels, followed by high-priority countries that
deployed externally at least twice. This produced the list of the 29 countries studied. Further
details of case selection can be found in MG-1253/1-OSD.5 Each country case was divided into
between two and four chronological phases. These phases served as the unit of analysis for the
study. The average length of a phase was eight years, though some were much shorter or longer.
Phase changes were not intended to reflect small-scale changes or changes on a single factor;
rather, they indicate significant shifts and events affecting many factors (or perhaps a smaller
number of particularly important factors) in the overall case. Each case also included a baseline
phase from which to calculate changes.

For each phase, the RAND team identified a set of inputs within a certain context that
produced certain outcomes. Patterns of these input, contextual, and outcome factors consti-
tuted evidence in the study. Each phase of each case included approximately 75 different input,
contextual, or outcome factors, and each case included a detailed narrative. Together, these

4 Us. Department of Defense Instruction 5000.68, Security Force Assistance (SFA), October 27, 2010, p. 18.
5 See Paul et al., 2013.
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data supported two types of analyses: (1) single-case lessons learned with discursive examples
and (2) comparative or aggregate analysis across phases and cases. We used this evidence to
test a series of literature-derived hypotheses and determined whether it supported or failed
to support these hypotheses.

Summary of Findings from the Prior Research

BPC is a complicated endeavor that takes place in complex and nuanced environments, but
the earlier RAND study found that there are some clear best approaches for those conducting
BPC, clear best traits for desirable partners, and clear best practices for recipient partners. The
study results demonstrate that when all three have been followed, effectiveness has ensued.
That is, if BPC is consistently funded and delivered, supported and sustained, well matched
to partner capabilities and interests, and shared with a partner that supports the effort and is
healthy economically and in terms of governance, prospects for effective BPC are very good.
The results also suggest that BPC can still be effective when only some practices are followed or
when only some conditions are met. BPC done well, done consistently, and matched to partner
absorptive capacities and interests can be effective even when the partner is not particularly
robust in any dimension at the outset.

The strongest and most consistent correlations found in that, however, were for factors at
the seam of U.S. and PN control—factors related to the alignment of interests and the match-
ing of capacity-building activities to PN objectives and to the ability of the PN to absorb and
retain the materiel and training provided. The criticality of these seam or matching factors
inspired the study’s overriding metaphor and single summary recommendation: “Find the
right ladder, find the right rung.”

Of greatest relevance to the current effort, MG-1253/1-OSD identified nine specific and
measurable factors with strong correlations with BPC effectiveness in the 29 cases studied.
Four of these factors are under U.S. control:

spending more money on BPC or undertaking more BPC initiatives

ensuring consistency in both the funding and implementation of these initiatives
matching BPC efforts with PN objectives and absorptive capacity

including a sustainment component in the initiatives.

=

Four factors are characteristics of the partner or are under PN control:

PN invests its own funds

PN has sufficient absorptive capacity
PN has high governance indicators
PN has a strong economy.

% N oW

One factor is joint between the United States and the PN:

9. PN shares broad security interests with the United States.
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The correlation observed between these nine factors and BPC success, as well as the pat-
tern of factors present and absent in the 29 case studies, provided both the inspiration and the
empirical foundation for the current effort.

Moving from Nine Key Findings to a Global Model

In briefing results of the earlier research to project sponsors, questions arose about the possibil-
ity of using the key findings—the nine factors correlated with positive BPC outcomes—as part
of a prognostication tool with which to at least preliminarily assess prospects for success in cur-
rent or future BPC efforts. As a way to demonstrate (and partially test the prospects for) such
an application, the RAND team prepared a table showing the patterns of presence or absence
of the nine factors for the most recent phase of each of the 29 cases studied, along with whether
or not BPC in that phase had been effective. All factors (including effectiveness) were scored in
a binary fashion: 0 = absent, 1 = present. This table is duplicated as Table 2.1. For visual dis-
crimination, absent factors have been shaded in red and present factors shaded in green.

Table 2.1 shows that not only are these nine factors individually correlated with BPC suc-
cess across all phases of the 29 cases, but their sum is a relatively strong predictor of BPC suc-
cess in the latest phase of each case. In every case in which the sum of the nine positive factors
was four or less (cases 25-29), BPC was assessed as less effective. Every case in which seven or
more of the nine factors were present exhibited effective BPC. Most of the cases with either
five or six of the nine factors (highlighted in yellow in the table) were successful, but one, in
particular, was not. This suggests a turning point (i.e., some minimally sufficient number and
strength of positive factors in place) and is, perhaps, an indication that additional factors might
be important in predicting BPC effectiveness.

On the whole, however, Table 2.1 points to a promising implementation of that earlier
research, and other research of its kind, by asking two questions:

* Which of the rest of the countries in the world have patterns of factors that correspond
with success in historical cases?

* Which other factors can be identified in the literature that might contribute to propensity
for success in this area?

These two questions motivated this research effort. The simplest possible implementa-
tion of the earlier findings to meet sponsor requirements would have been to somehow score
the nine factors for every country in the world, making a simple binary prediction based
on the presence or absence (or prospects for presence or absence) of the nine factors. Sev-
eral things led us to a different (and more complicated) course. First, while the factor scores
for the 29 case studies are binary, they were not derived using simple formulae incorporat-
ing quantitative data; rather, the scores were based on holistic interpretations of qualitative
and quantitative data as part of a set of rich case narratives. Collecting these narratives for
each country in the world would have both exceeded the resources available to the project and
run afoul of the project mandate for a tool that did not rely on expert assessments. To include
these factors, we needed to find proxy measures to represent them, which involved further
methodological scrutiny. Second, while the report was pathbreaking in the depth and scope of
its analyses, numerous other studies have contributed to the accumulated received wisdom on
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Table 2.1

Summary of Case Studies, Factors, and BPC Effectiveness
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security cooperation, and we would be remiss if we failed to at least try to include insights from
others in the tool. This led us to expand the aspirations of the project from a simple mechani-
cal application of the original RAND study results into a broader undertaking, described in
Chapter Three.



CHAPTER THREE
Research and Tool Development

The chapter describes the process through which we developed the RAND Security Coopera-
tion Prioritization and Propensity Matching Tool. Again, the purpose of the tool is to help
planners identify possible mismatches between the priority of or funds spent on security coop-
eration and the prospects that security cooperation will be effective. The tool’s primary con-
tribution is its utility as a model for the propensity for security cooperation to be effective in
a given country, based on historical studies of security cooperation and the broader existing
literature on security cooperation effectiveness.

Backward Modeling

The tool is essentially a quantitative model for predicting propensity for security cooperation
in individual countries based on a host of input or contextual factors. Traditionally, researchers
would build such models with large quantities of past data and then project or extrapolate the
model onto new data, with attendant concerns about the generalizability of the model.! The
process followed here is somewhere outside that traditional paradigm. Rather than building a
model based on traditional statistical analyses of a robust historical data set, we built our model
based on a single, smaller data set (that used in MG-1253/1-OSD) and a collection of findings
from other research drawn from very small databases (often either single case studies or “small-
n” comparative studies). 7hen we applied those findings to a robust global data set.

Because the robust quantitative data set does not enter the process until the very end, we
have described the process in briefings as a sort of “backward” modeling, in which the theory,
received wisdom, and assumptions come first and the data are subjected to them, rather than
drawing received wisdom from a single large data set and projecting those results onto other
data. In some sense, our process can be described as a kind of Bayesian modeling approach,
with the model itself being entirely part of the assumptive prior distribution.? The remainder

I See one of the many discussions of such issues in William R. Shadish, “The Logic of Generalization: Five Principles

Common to Experiments and Ethnographies,” American Journal of Community Psychology, Vol. 23, No. 3, June 1995.

2 Bayesian refers to the Reverend Thomas Bayes, who worked on early 18th-century problems in calculating odds when
gambling and for what would now be called actuarial calculations for insurance. Bayesian analysis endeavors to estimate
parameters of an underlying distribution based on the observed distribution, beginning first with a “prior distribution,”
which may be based on anything, and making cumulative calculations with actually observed data, resulting in a “posterior
distribution.” The results depend on both the observed data and the assumed distribution of the prior distribution and the
strength with which the assumption is held (the weight it is given). Bayesian analysis is somewhat controversial because
the validity of the result depends on how valid the prior distribution is, and this cannot be assessed statistically. For a more

11
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of this chapter describes that modeling processes, detailing how we identified the elements and
strength of our prior beliefs and ordered them into the model for the tool.

Foundation in the Literature

To distill the received wisdom on security cooperation and populate our Bayesian prior dis-
tribution, we sought strong results in the existing research. Unfortunately, very few studies
have systematically assessed the historical effectiveness of security cooperation across multiple
countries. Rather than rely exclusively on a small number of quantitative studies, the RAND
team conducted a wide-ranging literature review and catalogued hypotheses related to security
cooperation effectiveness.

The team began by sorting through the vast literature on security cooperation to identify
studies and documents that specifically addressed security cooperation effectiveness. Sources
included RAND, the Congressional Research Service, the Institute for Defense Analyses, For-
eign Affairs, and the Defense Institute of Security Assistance Management Journal, as well as
government documents, such as Army Field Manual 3-07, Stability Operations, and the Joint
Center for International Security Force Assistance Commander’s Handbook for Security Force
Assistance. The full list of more than two dozen studies can be found in the bibliography.

The team reviewed the studies to identify hypotheses related to security cooperation effec-
tiveness. A hypothesis was anything that a study suggested might either increase or decrease
the effectiveness of security cooperation. For example, having low institutional capacity might
make it harder for a country to absorb security cooperation support and, as a result, make secu-
rity cooperation with that country less likely to be successful. The team identified more than
100 separate hypotheses related to the effectiveness of security cooperation.

Some studies had only a few hypotheses, while others had more than a dozen; most fell
somewhere in the middle. There were several hypotheses that showed up in multiple stud-
ies in slightly different forms. For example, many studies suggested that security cooperation
would be more effective with PNs that have good governments and/or shared interests with
the United States. Other hypotheses showed up just a few times. For example, only one study
suggested that a PN that had successfully implemented U.S. security cooperation efforts in the
past was likely to do so in the future, though that hypothesis makes a lot of intuitive sense.

For each contributing study, we collected and compiled the tested hypotheses or asser-
tions. Further, with a Bayesian modeling process in mind, we also collected information on
the proposed strength of the relationship or correlation, and we made a holistic assessment
of the quality or strength of the research and empirical foundation for those results, used later
in the process to determine weights (as described later in this chapter). Table 3.1 provides a
notional example of what our preliminary literature review produced, listing the source study,
the thesis or hypothesis, the strength of the relationship claimed (either a specific correlation or
regression coefficient, or general language about strength of relationship), and our assessment
of the study, including both a letter grade and a brief description of the empirical foundation.

detailed discussion, see Andrew Gelman, John B. Carlin, Hal S. Stern, and Donald B. Rubin, Bayesian Data Analysis, Boca
Raton, Fla.: Chapman and Hall, 1995.
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Table 3.1

Na:)lzcite):al Example of Literature Review Hypothesis Collection and Evaluation Process Results
Study Hypothesis Strength of Correlation Quality of Research

Study 1 Hypothesis 1 Statistically significant (+0.5) A: empirical, 29 case studies, 20 years
Study 1 Hypothesis 2 Statistically significant (-0.25) A: empirical, 29 case studies, 20 years
Study 1 Hypothesis 3 Statistically significant (+0.3) A: empirical, 29 case studies, 20 years
Study 2 Hypothesis 1 “Important” C: lessons learned, 3 cases studies
Study 2 Hypothesis 2 “Important” C: lessons learned, 3 cases studies
Study 3 Hypothesis 1 None stated C: synthesis of SME advice

Study 3 Hypothesis 2 None stated C: synthesis of SME advice

Study 3 Hypothesis 3 None stated C: synthesis of SME advice

Sifting the Hypotheses

Not all hypotheses on security cooperation effectiveness that the team collected were useful
for the tool. After gathering results from all the studies, the team divided up the hypotheses in
a number of ways before discarding certain ones. First, the team divided the hypotheses into
those that addressed specific projects and those that addressed security cooperation in general.
The team then divided the hypotheses into those that addressed the United States, the PN, or
the relationship between the United States and the PN. Finally, the team identified hypotheses
that contradicted one another.

The team decided not to include hypotheses that exclusively addressed a specific secu-
rity cooperation project, because such results do not reflect differences in security coopera-
tion effectiveness across countries (which is the focus of this effort); instead, selection process
focused on how to implement security cooperation projects in an effective manner.

The team also decided to exclude hypotheses related to the provision of security coopera-
tion assistance. Many studies focused on U.S. training and preparation for providing security
cooperation support, or lessons learned or advice on how the United States could do a better
job providing security cooperation support—for example, suggesting that the United States
could improve its language and culture training, or that it could work harder to ensure unity of
effort. We excluded these hypotheses not because they do not offer useful insights but because
they are of little help in determining whether or not a potential partner is a good candidate for
security cooperation.

There was a further interesting subset of hypotheses that we needed to consider: those
that were partially or wholly contradictory. For example, many studies suggested that security
cooperation was more likely to be effective with more capable partners, but at least one study
argued that security cooperation is likely to be successful with /Jess capable partners (because
they have more room for improvement). Both hypotheses could be true. Another example of
such a contradiction was in hypotheses regarding the role of third parties in providing assis-
tance to partner countries. Some studies suggested that security cooperation is more likely to
be successful if the United States works together with third parties; however, other studies sug-
gested that the United States may not want to compete for influence in countries that already
have a clear patron. Because these hypotheses depend on the specific situation or have multiple
possible directions of influence, we decided not to include them in the propensity score portion
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of the tool, instead isolating them as “policy and strategy considerations,” as described later in
this chapter.

Synthesizing Related Hypotheses into Constructs and Categories

After sorting through the hypotheses to weed out those that were not useful for the tool or
that were inappropriate for the core of the tool, approximately 70 hypotheses remained. Many
of these remaining hypotheses were very similar to one another. Not surprisingly, the most
common duplicative hypotheses related to the relationship between the United States and the
PN. The overall idea is that security cooperation is more likely to be successful in partner coun-
tries that have a good long-term cooperative relationship with the United States that is based
on shared interests and favorable perceptions. Many hypotheses also focused on the partner
country’s government—in particular, whether it was democratic.

The team combined similar hypotheses, creating unified theses that we refer to as con-
structs. 'The tool includes 27 constructs, which serve as its analytic core. Each construct has an
associated weight, representing the strength of the contribution of that construct to propensity
for effective security cooperation and the strength of the research contributing to that con-
struct. (The weighting process is described in greater detail later in this chapter.) Although the
literature led us to 27 distinct constructs that contribute to propensity of security cooperation
effectiveness, we recognized that this was too many separate items for summary consideration
by a policy audience. To facilitate consumption, we grouped the 27 constructs into ten cat-
egories. The ten categories provide a more succinct way to present information. Note that the
categories do not reflect analytic importance and are just a summary convenience; all weights
adhere to the constructs, not the categories. Table 3.2 lists each of the ten categories and the
27 constructs.

Table 3.2
Tool Categories and Constructs

CATEGORY 1: HISTORICAL QUALITY OF US SC/SFA/BPC PROVISION
SCis more likely to be effective when the US provides an adequate amount of consistent SC funding to the PN

Construct 1.1: US SC/SFA/BPC funding consistent

Construct 1.2: US SC/SFA/BPC funding sufficient

CATEGORY 2: HISTORICAL TRACK RECORD OF SUCCESS WITH PN
SCis more likely to be effective with a PN that has successfully implemented and sustained US or other foreign
assistance in the past

Construct 2.1: US historical success with SC/BPC/SFA

Construct 2.2: Historical success with foreign aid

CATEGORY 3: US-PN RELATIONSHIP
SCis more likely to be effective when the US and PN have a long-term relationship built on shared interests and
a history of cooperation and where the US is viewed favorably by the PN

Construct 3.1: PN cooperation with US
Construct 3.2: PN citizen perception of US
Construct 3.3: Long-term relationship between US and PN

Construct 3.4: Shared interests between US and PN
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Table 3.2—Continued

CATEGORY 4: SUPPORT FOR MILITARY IN/BY THE PN
SCis more likely to be successful when the PN government and public support their military

Construct 4.1: PN government invests in military

Construct 4.2: PN public support for military

CATEGORY 5: ABSORPTIVE CAPACITY OF PN MILITARY
SCis more likely to be successful when the PN military has sufficient capacity to absorb the SC being provided

Construct 5.1: PN military forces’ absorptive capacity
Construct 5.2: PN absorptive capacity—technical

Construct 5.3: PN absorptive capacity—ministerial

CATEGORY 6: STRENGTH OF PN GOVERNMENT
SCis more likely to be successful when the PN government has competent and strong institutions

Construct 6.1: PN government competence/strength

CATEGORY 7: PN GOVERNANCE
SCis more likely to be successful with PNs that have good governments that are stable, not corrupt, and
accountable to their people

Construct 7.1: PN democratic

Construct 7.2: PN government stability
Construct 7.3: PN government legitimacy
Construct 7.4: PN governance

Construct 7.5: Lack of PN government corruption

Construct 7.6: PN human rights record

CATEGORY 8: PN ECONOMIC STRENGTH
SCis more likely to be effective with PNs with stable economies and a minimum level of economic development

Construct 8.1: PN economy

CATEGORY 9: PN SECURITY SITUATION
SCis more likely to be successful in PNs without internal instability or other serious security threats (though
these may increase their need for SC)

Construct 9.1: PN security

CATEGORY 10: PRACTICAL EASE OF ENGAGING WITH PN
SCis more likely to be successful with PNs that are easier to work with because they are small, speak English,
have good infrastructure, and have signed all necessary agreements with the US

Construct 10.1: US-PN agreements—information sharing
Construct 10.2: US-PN agreements—Ilegal status of US forces
Construct 10.3: US-PN common language

Construct 10.4: PN transportation infrastructure

Construct 10.5: PN communications Infrastructure

NOTE: SC = security cooperation.
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Representation of Factors from the Prior Research in the Tool

The earlier RAND study, MG-1253/1-OSD, is both the inspiration for and the analytic core
of the RAND Security Cooperation Prioritization and Propensity Matching Tool. While
Table 3.2 lists all the constructs in the tool, Table 3.3 connects the constructs with their
origins, listing the nine original key factors and the constructs that capture them, and then
moving on to constructs that came entirely from other sources, as discussed in this chapter.

Policy and Strategy Considerations

As noted earlier, some of the hypotheses identified in the literature contradicted other hypoth-
eses, or they were complicated and proposed multiple possible directions of impact on or rela-

Table 3.3
Index of Findings from the Prior Research with Constructs Developed Specifically for the Tool

Factors from What Works Best When Building Partner
Capacity and Under What Circumstances? (MIG-1253/1-0SD) Constructs in the Tool

1. Spending more money on BPC or undertaking more BPC Construct 1.2: US SC/SFA/BPC funding sufficient
initiatives

2. Consistency in both funding and implementation of Construct 1.1: US SC/SFA/BPC funding consistent

these initiatives

3. Matching U.S. BPC efforts with PN objectives and Addressed in factors 6 and 9

absorptive capacity

4. Including a sustainment component in the initiatives Not included; entirely within U.S. control

5. PN invests its own funds Construct 4.1: PN government invests in military

6. PN has sufficient absorptive capacity Construct 5.1: PN military forces’ absorptive
capacity

Construct 5.2: PN absorptive capacity—technical
Construct 5.3: PN absorptive capacity—ministerial

7. PN has high governance indicators Construct 6.1: PN government competence/strength
Construct 7.1: PN democratic
Construct 7.2: PN government stability
Construct 7.3: PN government legitimacy
Construct 7.4: PN governance
Construct 7.5: Lack of PN government corruption

8. PN has a strong economy Construct 8.1: PN economy

9. PN shares broad security interests with the United States Construct 3.1: PN cooperation with US
Construct 3.3: Long-term relationship between US
and PN
Construct 3.4: Shared interests between US and PN
Construct 10.1: US-PN agreements—information
sharing
Construct 10.2: US-PN agreements—Ilegal status of
US forces

Constructs added based on other studies, as described in Construct 2.1: US historical success with SC/BPC/SFA
Chapter Three Construct 2.2: Historical success with foreign aid
Construct 3.2: PN citizen perception of US
Construct 4.2: PN public support for military
Construct 7.6: PN human rights record
Construct 9.1: PN security situation
Construct 10.3: US-PN common language
Construct 10.4: PN transportation infrastructure
Construct 10.5: PN communications Infrastructure

NOTE: SC = security cooperation.
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tionships with propensity for security cooperation effectiveness. While we declined to include
such hypotheses when distilling the constructs that contribute to the propensity score model,
we recognized some of them as policy-relevant and as possible “red flags” that could and should
affect security cooperation policy decisions. We include them in the tool in a separate area,
unweighted and independent of the security cooperation propensity scores. These policy and
strategic considerations provide tool users with additional information that may be relevant to
decisions about resourcing and prioritization. The six policy and strategy considerations in the
tool spreadsheets are listed in Table 3.4, along with the rationale for their inclusion or for their
possible relevance.

Populating the Tool with Data
Each of the 27 constructs is represented by one or more measures or proxies. There are
66 measures in total (see Appendix A for a full list). For example, Construct 4.1, “PN gov-
ernment invests in military,” is represented by multiple measures: a combination of total PN
military spending per capita and total military budget as a percentage of gross domestic prod-
uct (GDP). Construct 7.1, “PN democratic,” is represented by a single measure, the Polity IV
Democracy Index.

Each measure comes from an accessible database with global or nearly global coverage.
The team used a variety of sources, from the World Bank, Stockholm International Peace
Research Institute, Organisation for Economic Co-operation and Development, United
Nations, Center for Systemic Peace, Gallup, and Jane’s, as well as U.S. government agencies,
including the U.S. Agency for International Development (USAID), the Bureau of Economic
Analysis, and the Departments of State, Commerce, and Homeland Security. All data sources
are listed at the end of this report and in the relevant tabs of the tool.

The measures are imperfect proxies for the constructs they represent. To address this
unavoidable shortcoming, each measure was given a weight based on how closely it approxi-
mated the construct and how reliable and valid the data and data source were. For example, the

Table 3.4
Policy and Strategy Considerations

Policy and Strategy Considerations Rationale

Largest allied contributor of foreign ~ The United States could improve its chances for success by working with
aid to PN (in millions of constant US $) allies, or it may want to conserve money by not investing in a country
where an ally is already engaged.

Total arms shipments from Russia or It may or may not be worthwhile for the United States to compete for
China to PN influence with a non-ally, depending on the country.
PN baseline military capability On the one hand, low-capability PNs are attractive because there

is room for improvement; on the other hand, high-baseline PNs are
attractive because there is a high chance of success.

PN on State Department’s list of state The United States does not support terrorism.
sponsors of terrorism

PN is a nuclear, biological, or chemical The United States does not support countries that proliferate weapons
weapon proliferator of mass destruction.

PN size index (population) All other things being equal, smaller (in population, area, and military
size) PNs cost less to assist but have less weight/mass with which to
affect regional security.
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absorptive capacity of a country’s military, while very important, is also very difficult to mea-
sure. The team identified a dozen potential measures, but none was a particularly good proxy
for the construct. On a scale of 0 to 1, where 1 would be assigned to a measure that perfectly
represented the construct and 0 would indicate no representation whatsoever, the RAND team
did not score any of these measures above 0.4. Other constructs, such as economic strength,
are easier to measure. In that case, the team identified eight measures with proxy scores as high
as 0.8. The next section describes the process used to weight constructs and measures and how
they relate to lead to propensity scores in the tool.

Mathematical Approach to Measures, Constructs, and Categories and Their Weights
Building from the raw data up, the tool is essentially a collection of 66 measures that are
grouped together and weighted to form 27 constructs. These constructs are then weighted
based on the quality of evidence supporting the hypotheses they represent and the strength
of the research contributing to that construct to create an overall propensity score. The
27 constructs are also grouped into summary categories, but these categories do not have
weights assigned to them and do not directly connect to the overall propensity score for a
country.

The measures come from the raw data sources listed at the end of this report and in the
tool itself. Appendix D provides detailed instructions for updating the data to ensure the cur-
rency of the tool in future years. In some cases, more than one element of raw data will need to
be combined to form a measure. For example, Measure 5.1.2, “PN military spending in mil-
lions constant US $ per troop,” includes two data elements (military spending and number of
troops) that combine to form a single measure. In other instances (most instances, in fact), the
raw data and the measure are the same. After different data elements are combined as needed
to form measures, the tool normalizes all measures to range from 0 to 1 across the countries for
which data are available (as described in Appendix C). Where data are missing for a country,
the weight for that measure is set to 0, so the missing datum does not contribute positively or
negatively to the country’s overall propensity score.

Where a construct is represented by only one measure, the country score for the measure
and the country score for the construct will be the same. However, most constructs are repre-
sented by more than one measure. In this case, the measures are weighted and combined. The
measure weights are derived from a subjective evaluation of how closely the measure approxi-
mates the construct. Many constructs are very difficult to measure—for example, the quality
of the relationship between the United States and the partner nation. The weighted measures
are combined (by weight) to make the overall construct score.

Construct weights are calculated based on five factors: (1) the overall proxy weight of the
measures (our assessment of how well the measures represent the construct), (2) the strength
of the correlation between the construct and the effectiveness of security cooperation, (3) the
quality of the research supporting the construct, (4) the number of research studies supporting
the construct, and (5) the extent to which the construct is duplicative or overlaps with other
constructs. The second and third factors came out of the initial literature review (see Table 3.1
for an example), the fourth was recorded during the hypothesis-sifting process, and the first
and fifth are based on the RAND team’s holistic assessments.

Construct scores and weights combine to provide the overall propensity score for each
country. The tool allows users to set their own construct weights, if desired. (See Chapter Four
for a more detailed discussion.)
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The ten category scores are also derived from the construct scores. We note, again, that
the categories themselves are merely a means of displaying similar constructs in a manageable
format and have no inherent weights themselves. (That is, they simply report the underlying
weight accruing to the constructs they summarize.) Additional detail on the mathematical

approach to the tool is included in Appendix C.

Validation of the Tool

In an effort to validate our prior assumptions based on the available data, we sought to com-
pare results from the tool against the detailed case studies compiled as part of the earlier
RAND study. The project team members who worked on MG-1253/1-OSD were asked to
score the 27 constructs used here for each of the 29 case-study countries. For each of the con-
structs, the analysts were asked to score the country as low (0.17), low/medium (0.33), medium
(0.5), medium/high (0.66), or high (0.83). These expert assessments were then compared with
the construct scores generated by the tool based on the weighted proxy measures, all of which
are normed to fall between 0 and 1 and thus should fall relatively near the low/medium/high
bands generated by the holistic expert scoring.

Constructs with an average absolute variation of less than 0.17 were considered good, as
that indicated agreement or consonance within an approximate band. For example, if an indi-
vidual case was scored as low on a construct, the 0.17 that represents “low” would match scores
in the tool ranging from 0 to 0.34, all of which are in the “low” approximate band. Constructs
with average variation between 0.17 and 0.34 were considered moderate, as such constructs
were, on average, about one “band” off. Constructs with average variation greater than 0.33
were considered poor or concerning. Fortunately, none of the constructs had an average abso-
lute variation greater than 0.33. We also tallied the number of single-case instances in which
the holistic expert score differed from the tool-generated score by 0.33 or more for each con-
struct. Full details are reported in Appendix B.

All constructs for which proxy measures produced moderate levels of concordance and/or
that had a relatively high incidence of individual case deviations were those for which we had
already recognized that the measures used were suboptimal proxies for the constructs yet were
the best we could find. Proxy weights for these (thankfully few) measures were further reduced
based on this validation effort.






CHAPTER FOUR

The RAND Security Cooperation Prioritization and Propensity
Matching Tool

This chapter describes the tool, details its layout and function, and provides some summary
information about its use.

Description of the Tool

The RAND Security Cooperation Prioritization and Propensity Matching Tool is a Microsoft
Excel workbook with 17 nested worksheet tabs (described in Table 4.1). The first spreadsheet
tab (“Read Me”) provides an overview of the tool and some instructions for its use, should a
user receive the tool without this document. The next three sheets (“Top Sheet,” “Subordinate
Constructs,” and “Measures”) display the overall propensity scores, category scores, construct
scores, and measures for each of the 195 countries or PNs. These three sheets also present the
important strategy and policy considerations, along with other information, including user-
provided PN priority, fiscal year (FY) 2010 (or user-updated) U.S. security cooperation fund-
ing levels for that country, and calculated funding per PN troop. The next twelve spreadsheet
tabs include the raw data inputted from publicly accessible global data sources, which can
be updated by the user. The final tab (“Category Construct Weights”) provides the default
weights for each category and construct in the tool and offers the user the opportunity to adjust
these weights. The remainder of this chapter describes the results, weighting, and data input
spreadsheets in detail.

Viewing the Results

The top-level sheet (“Top Sheet”) includes, from left to right, the country, its International
Organization for Standardization (ISO) and Federal Information Processing Standard (FIPS)
codes, the geographic combatant command (COCOM) in which it is located, the overall pro-
pensity score for that partner (raw score and “stoplight” color-coded score), the user-provided
priority for that partner, FY 2010 total U.S. security cooperation expenditures for the partner,
spending per troop, propensity score contributions from each of the ten categories, and the
six policy and strategy considerations (see Figure 4.1). The “Top Sheet” also includes a sorter
box in the upper left corner that allows a user to sort the data, ascending or descending, by
country, COCOM, overall score, priority, expenditures, spend per troop, or any of the ten
summary categories. Sorting on the top sheet affects all three of the top sheets (down through
“Measures”).
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Table 4.1
Spreadsheets in the Tool

Spreadsheet Name Description
Read Me Describes the tool and provides information on how to use and
update it
Top Sheet Main summary of results, including both overall summary propensity
score and category scores. Also included: priority rank, security
o cooperation expenditures (total and per troop), and strategy and
S policy considerations
w
]
& | subordinate Constructs “Top Sheet” plus construct scores
Measures “Top Sheet"” plus construct and measure scores
Data Tables Repository for data sources used to compute measures in across
multiple categories
£ | CAT 1 Data & Measure Weights Data sources and measures divided by category; there are ten
= separate spreadsheets, each with information on data sources as well
= as the actual data tables
% | CAT 10 Data & Measure Weights
o
Strategy & Policy Considerations Similar to the “Data Measures & Weights” tabs for the ten categories;
contains information and data sources used to compute the strategy
and policy considerations
_‘3 Category Construct Weights Allows the user to adjust the weight of each of the constructs and
° categories; RAND has set default weights
(]
=

NOTE: Security cooperation expenditures are based on “military assistance” as reported in the USAID
Greenbook. This includes the following accounts: Foreign Military Sales, Afghan Security Forces Fund, Drug
Interdiction and Counter-Drug Activities, Excess Defense Articles, Foreign Military Financing, Former Soviet
Union Threat Reduction, International Military Education and Training, Iraq Security Forces Fund, Pakistan
Counterinsurgency Fund, and Peacekeeping Operations. “Military assistance” does not include other forms of
assistance provided by DoD, such as Overseas Humanitarian, Disaster, and Civic Aid, the Defense Health Program,
and activities supported by Operations and Maintenance funds.

Nested sheets provide ever-increasing granularity, with the second layer (“Subordinate
Constructs”) showing the 27 constructs that directly inform the overall propensity score, and
the third layer (“Measures”) displaying the individual measures/proxies informing the con-
structs. Note that the “Measures” tab is where a user would input user-assigned priorities and
is the first tab on which the user can directly make changes to the content of the tool. (Higher
tabs and many spaces on the tabs are “locked” to prevent unintended changes to the tool’s
content.)

Sheets below “Measures” include space, and accompanying instructions, for future users
who wish to update the currency of the data informing the tool in future years. Further instruc-
tions are provided in Appendix D. The final spreadsheet tab, “Category Construct Weights” is
where a user could impose his or her own weights on the tool, either to test a different hypoth-
esis or to focus on specific constructs at the expense of others. The use of this tab is discussed
in the next section.



Figure 4.1
Screenshot of the “Top Sheet” Spreadsheet
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Implementing User-Selected Weights

In addition to the range of data sheets, the tool includes a tab that displays the weight applied
to each construct and allows the user to apply user specified weights. This is the “Category
Construct Weights” tab, the last tab in the tool. As discussed, the RAND team has set default

weights, based on five factors:

1. extent to which measures are effective proxies for the construct

strength of the correlation or association between the construct and the effectiveness of
security cooperation

quality of the research supporting the construct

number of research studies supporting the construct

5. extent to which the construct is duplicative with other constructs.

NS

The values for four of those weights are displayed on the “Category Construct Weights”
tab; the first weight, the proxy weight, is captured in the category data tabs (e.g., “CAT 1 Data
& Measure Weights”). Below the RAND default weights, the user has the option of input-
ting his or her own weights for the categories and constructs. The user does not need to input
category weights; they will be derived automatically from the construct weights. Although the
user can input category weights if desired, the RAND team would discourage this because
the categories are used only to group the constructs and makes the results easier to display and
understand quickly (and are not meaningful in and of themselves); only the construct weights
are aggregated to produce the final propensity score.

Updating the Tool as New Data Become Available

The tool is designed to be reusable and updated by a generalist user (i.e., someone who under-
stands basic Excel) without the assistance of RAND authors/analysts. To this end, the team
sought data sources for the measures that were publicly available and would be updated regu-
larly.! The “Read Me” spreadsheet includes instructions for inputting new data. Additional
instructions are included in Appendix D.

1 The baseline data in the spreadsheet are from a wide variety of publicly accessible sources. It is possible that some of these

data sources will no longer be available or that they will no longer provide a particular type of data needed for the tool. If no
equivalent data are available to update the tool, the user can choose to keep the original figure or leave the measure blank,
and the tool will adjust by giving greater weight to the remaining data in the construct.



CHAPTER FIVE
Conclusions: Appropriate Employment of the Tool

The RAND Security Cooperation Prioritization and Propensity Matching Tool is a prelimi-
nary diagnostic device that has the virtues of being systematic, based on global data, and treat-
ing every country the same without allowing personality or expertise to play a role. It is 7oz a
substitute for thoughtful consideration of the nuances of individual countries, nor is it meant
to directly support decisions in the absence of that nuanced and thoughtful consideration.
What it is ideal for is identifying a relatively small number of countries to scrutinize further
and discerning whether possible mismatches are actual mismatches, leading to possibly fruit-
ful policy discussion. Further, the tool will clearly expose which individual constructs have
been scored as wanting in a given country, helping to focus country-level inquiry when greater
nuance is sought.

Using the Tool: An Example

There is no single right way to use the tool. However, the natural place to start is with the
overall propensity scores. Has the United States given security cooperation funding to coun-
tries with a low probability of success? The answer is yes. Figure 5.1 shows countries ranked
by their propensity scores, from lowest to highest. Many countries with low propensity scores
did not receive U.S. security cooperation funding in FY 2011 (e.g., North Korea, Zimbabwe).
However, many other countries with low propensity scores did receive U.S. security coopera-
tion funding in FY 2011, and sometimes in rather large amounts.

It is important to point out that the tool does not answer the question, “Should the United
States give security cooperation funding to countries where there is a low probability of suc-
cess?” One factor not included in this list is the priority ranking of countries based on U.S.
strategic interests.! An ongoing conundrum for policymakers is that the reason a country is not
a good candidate for U.S. assistance is sometimes also what makes it a priority. As noted in the
2010 Quadrennial Defense Review Report, “Threats to our security in the decades to come are
more likely to emanate from state weakness than from state strength.™

Somalia and Yemen illustrate this case. Both are weak states with little control over their
territory, and they thus provide safe havens for terrorists and other actors that threaten U.S.
interests. In these cases, there is probably good reason for the United States to provide some
sort of assistance. Other countries may be important for different reasons: the need to move

I Itis up to the user to input the priority ranking of countries. This ranking will likely be based on classified documents.

2 Us. Department of Defense, 2010.
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Figure 5.1
Screenshot of Countries Sorted by Overall Propensity Score (Ascending)
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troops and equipment to and from Afghanistan, recent or ongoing humanitarian disasters,
proximity to the United States, preventing illicit trafficking, and so on. For example, peace-
keeping operations related to implementation of the Comprehensive Peace Agreement and the
ongoing Darfur crisis are likely the main drivers of military assistance to Sudan and Chad.?

3 Total SC/BPC/SFA expenditures include peacekeeping operations funds, which are accounted for by the location of the
operation they support rather than the country or organization that received the funds (like most other accounts). What
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High-priority countries tend to get more funding and attention. Previous research shows
that adequate and consistent U.S. security cooperation can contribute to success.* However,
for countries on the very bottom of the propensity score ranking, the risk of failure is still very
high. U.S. security cooperation with these countries should explicitly take this into account.
For instance, the need to build the capacity of PN troops to fight terrorists should be balanced
against the risk that those same troops will participate in a coup or become terrorists them-
selves (in the near or long term).

It is likely that some of the countries in Figure 5.1 are low-priority countries. The ques-
tion in these cases is whether any U.S. security cooperation is warranted. Lower-priority coun-
tries tend to get smaller amounts of funding. There may be cases in which the U.S. military
can achieve limited goals with limited funds. However, given the high risk of failure, it is still
worth asking whether scarce U.S. security cooperation funding should instead be focused on
higher-priority countries with a greater chance of success. When time is not of the essence, it
might be useful to work with the U.S. Department of State to help build the foundation for
future security cooperation funding.

The tool is useful for highlighting high-risk countries, both low- and high-priority. How-
ever, prior to making a recommendation about modifying security cooperation plans for any
particular country, additional research would be needed. The tool is potentially very useful for
helping to identify cases for further scrutiny, but we openly and candidly acknowledge that
it does not capture country-specific nuances that could affect propensity for security coopera-
tion effectiveness or practical prioritization. The tool would be ideal for prioritizing efforts to
investigate country details when it would be impossible to conduct a detailed review of every
country with which the United States has a security cooperation relationship—for instance,
during the program and budget review.

Other Uses for the Tool

One possible application of the tool is the one for which it was intended: identifying mis-
matches between propensity for security cooperation and current funding levels, and conduct-
ing detailed country-specific analyses of those mismatches. The results of the detailed analyses
would then inform recommendations for adjusting future security cooperation funding in
those countries. Such research could be done directly in support of one of the cyclical plan-
ning processes, such as the program and budget review process overseen by the Office of the
Secretary of Defense.

Another application would be to conduct “excursions” or “thought experiments,” looking
at specific cases, making changes to the underlying data or assumptions to see what changes,
and creating and exploring “what if?” scenarios (e.g., “What if construct X were improved in
country Y?”). This might be particularly useful when a country of interest is a high national
security priority but a low security cooperation propensity partner, particularly for identifying
what other kinds of development, support, or policy change might improve propensity and by
how much.

this means is that it’s likely the peacekeeping funds listed under Sudan did not go to the government of Sudan but to the
countries and organizations contributing military forces to the peacekeeping operation in Sudan.

4 Paul et al., 2013.
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Cautions

As noted, the tool provides a starting point for asking sometimes-hard questions about the
relationship between U.S. security cooperation funding, U.S. priorities, and the likelihood of
success in specific countries. However, it is not a substitute for strategic thought. There is no
one-size-fits-all automated approach to choosing one set of countries that should get funding
and another set that should not. The purpose of the tool is to highlight potential mismatches
for further study and, perhaps, to highlight areas of concern to be addressed as part of that
inquiry. In the remainder of this section, we outline two further cautions to keep in mind
when using the tool.

Global Quantitative Data Lack Contextual Nuance

Digging into the tool’s underlying data can help add detail, but the global quantitative mea-
sures used in the tool lack nuance. For instance, the tool can point to a rocky relationship
between the United States and a PN, but it cannot identify the key disagreements, their depth,
or their potential for resolution. It can indicate governance issues, but it cannot explain their
source. Most importantly, the tool cannot tell you what, exactly, the United States wants to
achieve in a given country and why.

The Analysis Underlying the Constructs Varies in Quality

Not all of the constructs in the tool are validated by empirical analysis. The vast majority of
the research on security cooperation is based on case studies and personal experience. The tool
is built on the foundation of empirical research conducted for the RAND report Whar Works
Best When Building Partner Capacity and Under What Circumstances? (MG-1252/1-OSD).5
However, it is important to note that even this research was based on only 29 case studies. That
is a larger body of evidence than that of many other studies, but it is still not nearly global. The
foundation of the model is, in Bayesian terms, “all prior.”

Suggestions for Further Research

The tool itself could be further refined in a number of ways. If the underlying model for the
tool is, in effect, a Bayesian prior based on received wisdom and existing research, the model
could be refined by examining the observed posterior distribution—that is, the observed cor-
relation between prognosticated propensity scores and actual security cooperation outcomes.
This would be easier to do if DoD’s plans to standardize security cooperation effectiveness
measures bear fruit, because outcome data would then be easier to identify and collect.

Another way to improve the tool would be to do additional research on constructs related
to security cooperation effectiveness. Using case-study methods similar to those used for
MG-1253/1-OSD, further research could examine more cases with the expressed intent of
examining which constructs are most (or least) important in determining security cooperation
outcomes, further refining the constructs and their weights.

5 TPaul eral., 2013.
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Another possible refinement would, in fact, be more of a redoing: to calibrate the tool to
pursue specific security cooperation goals rather than generic security cooperation goals, such
as BPC for counterterrorism or building PN maritime forces.

Finally, the tool could be improved through sensitivity analyses examining how changes
in data, changes in data quality, or changes in construct weights would affect the model. Such
an effort could lead to an ability to calculate uncertainty for the propensity scores offered,
something the current tool does not offer.

Important technical note: The tool is a macro-enabled Excel worksheet. If macros are not
enabled, many important functions (such as sorting) will not work.






APPENDIX A
Categories, Constructs, and Measures

Table A.1 provides the full list of categories, constructs, and measures in the tool, along with
data sources. More detailed information on the sources cited here can be found in the “Data
Sources” section at the end of this report and in the relevant tabs of the tool.
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Table A1
Full List of Categories, Constructs, and Measures

CATEGORY 1: HISTORICAL QUALITY OF US SC/SFA/BPC PROVISION
SCis more likely to be effective when the US provides an adequate amount of consistent SC funding to the PN

Construct 1.1: US SC/SFA/BPC funding consistent

Measure 1.1.1: Normalized sum of annual decreases in US SC/SFA/BPC funding below median during 5-year
span (Source: USAID Greenbook)

Construct 1.2: US SC/SFA/BPC funding sufficient

Measure 1.2.1: US SC/SFA/BPC funding plus PN military spending per PN troop (average over 5-year span)
(Sources: USAID Greenbook, SIPRI Military Expenditure Database, World Bank World Development
Indicators)

CATEGORY 2: HISTORICAL TRACK RECORD OF SUCCESS WITH PN

SCis more likely to be effective with a PN that has successfully implemented and sustained US or other foreign
assistance in the past

Construct 2.1: US historical success with SC/BPC/SFA

Measure 2.1.1: Lag correlation between US SC/SFA/BPC funding and PN military expenditure (Sources: USAID
Greenbook and SIPRI)

Measure 2.1.2: Lag correlation between US SC/SFA/BPC funding and PN military sophistication
(Sources: USAID Greenbook and Global Peace Index)

Measure 2.1.3: Lag correlation between US SC/SFA/BPC funding and PN security force efficacy (Sources:
USAID Greenbook and Jane's)

Construct 2.2: Historical success with foreign aid

Measure 2.2.1: Lag correlation between all foreign aid to PN and PN HDI (Sources: OECD and UNDP)

CATEGORY 3: US-PN RELATIONSHIP

SCis more likely to be effective when the US and PN have a long-term relationship built on shared interests and
a history of cooperation and where the US is viewed favorably by the PN

Construct 3.1: PN cooperation with US

Measure 3.1.1: PN troop contributions per capita (millions) to coalition operations, last 10 years
(Sources: Georgetown University, United Nations Department of Peacekeeping Operations, and World Bank)

Measure 3.1.2: PN involvement with multilateral institutions (Source: Jane’s)
Construct 3.2: PN citizen perception of US
Measure 3.2.1: Percentage of PN population that approves of US leadership (Source: Gallup)

Measure 3.2.2: US-PN travel (ratio of US total travel and PN size) (Source: U.S. Department of Commerce,
International Trade Administration)

Measure 3.2.3: Nonimmigrant admissions to the US per capita (Source: U.S. Department of Homeland
Security)

Construct 3.3: Long-term relationship between US and PN

Measure 3.3.1: US Foreign Direct Investment (FDI) flows (E + 1) to PN as a % of PN GDP (Source: U.S. Bureau
of Economic Analysis)

Measure 3.3.2: Trade between US and PN as a % of PN GDP (Source: U.S. Department of Commerce, Foreign
Trade Division)
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Table A.1—Continued

CATEGORY 3: US-PN RELATIONSHIP (cont.)
SCis more likely to be effective when the US and PN have a long-term relationship built on shared interests and
a history of cooperation and where the US is viewed favorably by the PN

Measure 3.3.3: Sum of PN university exchange students in US and US university exchange students in PN per
PN capita (Source: Institute of International Education)

Measure 3.3.4: Treaties with the US: defense, nonaggression, and visa (Sources: U.S. Department of State,
Bureau of Consular Affairs, and Leeds et al., 2002)

Construct 3.4: Shared interests between US and PN

Measure 3.4.1: Voting coincidence w/US (previous two years), UN General Assembly important resolutions
and consensus actions (Source: U.S. Department of State, Bureau of International Organizations)

CATEGORY 4: SUPPORT FOR MILITARY IN/BY THE PN
SCis more likely to be successful when the PN government and public support their military

Construct 4.1: PN government invests in military
Measure 4.1.1: Total military expenditure in millions constant US $
Measure 4.1.2: PN military budget as % of GDP

Construct 4.2: PN public support for military

Measure 4.2.1: Pew/World Values polling data

CATEGORY 5: ABSORPTIVE CAPACITY OF PN MILITARY
SCis more likely to be successful when the PN military has sufficient capacity to absorb the SC being provided

Construct 5.1: PN military forces’ absorptive capacity
Measure 5.1.1: PN military sophistication (Source: Global Peace Index)
Measure 5.1.2: PN military spending in millions constant US $ per troop
Measure 5.1.3: Efficacy of security forces (Source: Jane's)

Construct 5.2: PN absorptive capacity—technical
Measure 5.2.1: US patents granted annually to PN residents per capita
Measure 5.2.2: Royalty and license fees/payments per GDP
Measure 5.2.3: Secondary enrollment ratio (% gross)
Measure 5.2.4: Adult literacy rate
Measure 5.2.5: Tertiary enrollment ratio (% gross)

Construct 5.3: PN absorptive capacity—ministerial
Measure 5.3.1: WG| Government Effectiveness rating
Measure 5.3.2: GDP per capita growth, average over last 5 years
Measure 5.3.3: State control of security forces

Measure 5.3.4: Professionalism of security forces
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Table A.1—Continued

CATEGORY 6: STRENGTH OF PN GOVERNMENT
SCis more likely to be successful when the PN government has competent and strong institutions

Construct 6.1: PN government competency/strength
Measure 6.1.1: WG| Government Effectiveness Index
Measure 6.1.2: WGI Regulatory Quality Index

Measure 6.1.3: WGI Rule of Law Index

CATEGORY 7: PN GOVERNANCE
SCis more likely to be successful with PNs that have good governments that are stable, not corrupt, and
accountable to their people

Construct 7.1: PN democratic

Measure 7.1.1: Polity IV Project Democracy Index
Construct 7.2: PN government stability

Measure 7.2.1: Political Stability/No Violence Index (Source: World Bank)
Construct 7.3: PN government legitimacy

Measure 7.3.1: Legitimacy sub-index of the State Fragility Index
Construct 7.4: PN governance

Measure 7.4.1: Government Effectiveness Index (Source: World Bank)
Construct 7.5: Lack of PN government corruption

Measure 7.5.1: Transparency International Corruption Perceptions Index
Construct 7.6: PN human rights record

Measure 7.6.1: Political Terror Scale (Source: Amnesty International)

Measure 7.6.2: Political Terror Scale (Source: U.S. Department of State via Amnesty International)

CATEGORY 8: PN ECONOMIC STRENGTH
SCis more likely to be effective with PNs with stable economies and a minimum level of economic development

Construct 8.1: PN economy
Measure 8.1.1: Percentage of population in poverty
Measure 8.1.2: Multidimensional Poverty Index
Measure 8.1.3: Percentage of population living on less than $1.25 (US) per day
Measure 8.1.4: Human Development Index (HDI)
Measure 8.1.5: Gender Gap Index
Measure 8.1.6: GDP per capita (PPP)
Measure 8.1.7: Economy sub-index of Legatum Prosperity Index

Measure 8.1.8: Global Competitiveness Index
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CATEGORY 9: PN SECURITY SITUATION

SCis more likely to be successful in PNs without internal instability or other serious security threats (though
these may increase their need for SC)

Construct 9.1: PN security
Measure 9.1.1: Number of external and internal conflicts fought
Measure 9.1.2: Level of organized conflict (internal)
Measure 9.1.3: Likelihood of violent demonstrations
Measure 9.1.4: Relations with neighboring countries
Measure 9.1.5: Major episodes of political violence
Measure 9.1.6: Internal Security Stability Rating (Source: Jane’s)

Measure 9.1.7: External Security Stability Rating (Source: Jane's)

CATEGORY 10: PRACTICAL EASE OF ENGAGING WITH PN
SC is more likely to be successful with PNs that are easier to work with because they are small, speak English,
have good infrastructure, and have signed all necessary agreements with the US

Construct 10.1: US-PN agreements—information sharing
Measure 10.1.1: No proxy measure identified
Construct 10.2: US-PN agreements—Iegal status of US forces
Measure 10.2.1: PN status of forces (SOFA) agreements with the US
Construct 10.3: US-PN common language
Measure 10.3.1: English is an official language (yes/no)
Construct 10.4: PN transportation infrastructure
Measure 10.4.1: Railways, goods transported (million ton-km) per 100K people
Measure 10.4.2: Quality of port infrastructure
Measure 10.4.3: Air transport, freight (million ton-km) per 100K people
Measure 10.4.4: Number of C-130/C-17-compatible runways
Construct 10.5: PN communications infrastructure
Measure 10.5.1: Telephone lines per 100 people
Measure 10.5.2: Cell phone subscriptions per 100 people

Measure 10.5.3: Internet users per 100 people

NOTE: HDI = Human Development Index. OECD = Organisation for Economic Co-operation and Development.
PPP = purchasing power parity. SC = security cooperation. SIPRI = Stockholm International Peace Research
Institute. UNDP = United Nations Development Programme. WGI = Worldwide Governance Indicators.






APPENDIX B

Tool Validation Through Case Studies

To validate the proxy measures used in the RAND Security Cooperation Prioritization and
Propensity Matching Tool, we conducted a separate analysis of the tool constructs for the 29
countries that were included as case studies in a previous RAND report, Whar Works Best
When Building Partner Capacity and Under What Circumstances? (MG-1253/1-OSD).! In this
analysis, we compared expert assessments derived from detailed knowledge of the specific cases
with the assessments made by the tool using nuance-free global data to see how closely the
scores generated by the tool matched the more informed subjective assessments.

Project team members who worked on the earlier study were asked to score 24 of the
constructs used in the tool for each of the 29 case-study countries based on their holistic
knowledge of and familiarity with those cases rather than the selected proxy measures.? The
constructs were scored categorically for each case-study country as low, low/medium, medium,
medium/high, or high. Normed quantitative values were assigned to each category as fol-
lows: low (0.17), low/medium (0.33), medium (0.5), medium/high (0.66), or high (0.83). These
expert assessments were then compared with the construct scores generated by the tool based
on the weighted proxy measures (all of which have been normed to scale between 0 and 1). The
absolute value of the difference between the two scores was calculated to determine the degree
of variation or discrepancy between the two scores.

Constructs with an average absolute variation of less than 0.17 were considered good,
those with average variation between 0.17 and 0.33 were considered moderate, and those with
an average variation greater than 0.33 were considered poor or concerning. In this way, we were
able to compare how well the tool aligned with the expert assessments for each construct. For
example, if the tool generated a score of 0.03 for Construct 3.1, “PN cooperation with US,”
for Partner Nation A, and the expert assessment of that construct was low, or 0.17, the abso-
lute variation between the two numbers would be 0.14. An absolute variation of 0.14 would be
considered “good,” meaning that the tool closely approximated the expert assessment for that
construct. Of the 24 constructs, ten, or 42 percent, were noted as good and are highlighted in
green in Table B.1.

Only 14 constructs had an average absolute variation between 0.17 and 0.33, which was
rated as “moderate.” Among those moderately discordant measures, only two also showed a
high degree of variation between tool-generated scores and expert assessment scores for indi-
vidual countries. We calculated this supporting measure by comparing the absolute value of

1 Paul et al., 2013.

2 One of the original 27 constructs was excluded from this validation analysis. For construct 10.1, “US-PN agreements—
information sharing,” no measure was identified for the tool, so no validation was necessary.
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the difference between the tool score and the expert assessment for each country in each con-
struct to determine how well the tool aligned with expert assessments for individual countries.
The two constructs with as many as nine individual country scores higher than 0.33, included
Construct 7.3, “PN government legitimacy,” and Construct 3.4, “Shared interests between
US and PN.” These constructs, highlighted in orange in Table B.1, were therefore considered
weaker approximation tools. These constructs were downweighted based on the quality of
the evidence supporting the hypotheses they represent and the strength of the contributing
research.

Of the remaining 12 moderately discordant constructs, only a couple had as many as
three individual scores that were higher than 0.5, indicating that there was a high degree of
variation between the numbers generated by the tool and our expert assessments for three par-
ticular countries for two constructs. We expected these two constructs, 1.1, “US SC/SFA/BPC
funding consistent,” and 2.2, “Historical success with foreign aid,” to be somewhat variable
due to the inherent volatility of security force assistance and foreign aid, as well as the difficulty
of measuring relative consistency and impact. We also anticipated differences reflecting the
fact that the expert assessments could account for nuances of the individual cases that could
not be captured in a global, data-driven tool. The measures for these constructs were therefore
not downweighted.

It is important to note that in no instance did a construct value have an average absolute
variation from the expert assessment greater than 0.33. Therefore, there were no constructs that
were deemed to be poor or concerning, on the whole.

Overall, the results of the comparison of the construct scores generated by the tool with
those provided independently by SMEs demonstrated that the scores were fairly well aligned
and effectively validated the proxy measures used in the tool. In a high percentage of cases, the
proxy measures aligned closely with the expert assessments. Moreover, in cases in which there
was some discordance between the two scores, the proxy measures were further downweighted
based on our perception of their lack of quality. We were thus able to validate the utility of the
tool in approximating the measures that are likely to contribute to BPC success.
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Table B.1
Results of the Tool Validation Test

Average Absolute Number of Cases with

Construct Value of Deviation Deviation > 0.33
1.1: US SC/SFA/BPC funding consistent 0.27
1.2: US SC/SFA/BPC funding sufficient 0.21
2.1: US historical success with SC/BPC/SFA 0.19
2.2: Historical success with foreign aid 0.23
3.1: PN cooperation with US 0.20

3.2: PN citizen perception of US

3.3: Long-term relationship between US and PN

3.4: Shared interests between US and PN

4.1: PN government invests in military

4.2: PN public support for military

5.1: PN military forces’ absorptive capacity 0.18
5.2: PN absorptive capacity—technical 0.25
5.3: PN absorptive capacity—ministerial 0.22

6.1: PN government competence/strength

7.1: PN democratic

7.2: PN government stability

7.3: PN government legitimacy

7.4: PN governance

7.5: Lack of PN government corruption

7.6: PN human rights record 0.18

8.1: PN economy 0.18

9.1: PN security

10.2: US-PN agreements — legal status of US forces

10.3: US-PN common language

10.4: PN transportation infrastructure

10.5: PN communications infrastructure

NOTE: For construct 10.1, “US-PN agreements—information sharing,” no measure was identified
for the tool, so no validation was necessary.
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APPENDIX C

Mathematical Methods

This appendix describes the mathematical principles and calculations used to determine the
individual country scores in the tool, including all measure, construct, category, and overall
propensity scores. In short, 66 measures (derived from global data sources) combine to deter-
mine 27 construct scores that, in turn, combine to determine ten category scores that, finally,
combine to determine the overall propensity scores for 195 potential PNs.! As described here,
these combinations are based on a system of weights accounting for both the strength of the
literary evidence and the quality and relevancy of the data supporting the various measures
and constructs.

Mathematical Notation

Before proceeding, we must define the basic mathematical notation used in this appendix.
There are four levels of country scores in the tool: measures, constructs, categories, and overall
scores. Scores at higher levels are obtained by summing across all subordinate element scores
multiplied by their respective weights. We use the letters 7, 7, and # as indices for the categories,
constructs, and measures, respectively:

* Measure_score [7, j, k] = country measure scores for the k75 measure in the jz construct
in the 7#h category.

* Construct_score [4, j] = country construct scores for the j#h construct in the 75 category.

* Category_score [7] = country category scores for the izh category.

* Overall_score = security cooperation propensity score for each country.

All scores range between 0 (worst possible score) and 1 (best possible score). Note that
the 66 measures are not distributed evenly among the 27 constructs. Some constructs have as
many as eight supporting measures, while others have only one. Similarly, the 27 constructs are
not distributed evenly among the ten categories. We use the following notation for the system
of weights:

* w [i, j, k] = measure weight for the 4/ measure in the jz5 construct in the ith category.
* u [# j] = construct weight for the j#h construct in the izh category.
* «a [{] = category weight for the ith category.

1 Because of missing data, not all countries can be assigned scores for every measure, construct, and category; however, all

195 countries currently have an overall propensity score.
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As discussed next, the measure weights, @, will vary by country. This is because some
country data are missing, and, as such, we cannot define all measures for all countries. In such
cases, we set the country measure weight equal to 0. This eliminates the measure from further
calculations for countries with missing data. It also shifts the measure weight to the other well-
defined measures in the same construct.

Measures

Each measure is derived from one or more global data sources. The first step in defining a
measure is to convert the country-level data into a range of values. If a measure has only one
data source, then the data provide the country values. However, if a measure has multiple
data sources, then we mathematically derive the range of values. For example, Measure 5.1.2,
“PN military spending in millions constant US $ per troop,” requires both PN annual mil-
itary expenditures and PN troop levels as data inputs. Here, the country values equal the
military expenditures divided by the troop levels. When country values differ by orders of
magnitude (as in Measure 5.1.2), we take the logarithm of each value to “smooth” out the
distribution.

Next, all measures are scaled between 0 and 1, with 0 and 1 representing the worst and
best possible PN measure scores, respectively. This rescaling is a combination of both linear
interpolation and percentile rank ordering. Specifically, we linearly interpolate the country
values within each quartile.? (So, countries with values between the minimum and first quar-
tile receive measure scores between 0.00 and 0.25; countries with values between the first and
second quartiles receive measure scores between 0.25 and 0.50.) This approach minimizes the
impact of outliers while maintaining a higher correlation between the data and the resulting
measure scores. Countries with missing data do not receive a measure score.

Each measure weight is derived subjectively based on how closely the measure approxi-
mates the parent construct and the overall quality of the data sources used to compute the
measure. These measure weights range from 0 (very poor proxy) to 1 (the perfect proxy). All
countries with the necessary data are assigned the same weight (referred to as the standard
measure weight). For countries with missing data (and no measure score), we set the measure
weight equal to 0. Finally, the standard measure weights are normalized within each construct
so that they sum to 1, e.g,, E wli, j,k]=1. However, for countries with missing data (and
undefined measures in the construct), the equation is 0 < Eka)[i, Jokl<1.

Constructs

Construct scores are calculated directly from the subordinate measures and their correspond-
ing weights. However, the construct weights are somewhat more complicated than the measure
weights because they are a product of both the quality and quantity of the previous research
underlying the construct and the quality and relevancy of the data and data sources that define
the supporting measures. So, for a construct to have a significant impact on the overall country

2 'The first, second, third, and fourth quartiles are equivalent to the 25th, 50th, 75th, and 100th percentiles; the fourth
quartile (100th percentile) is also the maximum country value.
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scores, it must both be considered highly important in the literature and be supported by high-
quality and highly representative data. If either component is lacking, then the construct’s
impact will diminish relative to the other constructs. For each PN, we compute construct
scores as follows:

Ea)[i,]’,/@] x measure_scorelz, 7, k]
£

Y wli, j k]

%

Construct_scorel[z, j] =

The summation in the denominator renormalizes the measure weights for those mea-
sures that are defined for a given PN.3 If a PN has no valid measures in a construct and
E wli, j,k] =0, then it follows that the construct score is undefined. However, countries with
onl/;f partially missing data do not necessarily receive lower construct scores as the weights for
missing measures shift to the other measures. But, for countries with less and less data support-
ing a given construct, one should expect the construct’s influence on the parent category score
and overall score to diminish (as discussed in the next section). For each construct, we define
the following variables:

* p is the strength of association or correlation between the construct and PN security
cooperation success, with 0 < p <1; 0 = 0 implies no correlation, and p = 1 implies perfect
correlation.

* Q refers to the quality of previous research supporting. For each construct, we assigned
letter grades to the research ranging from A to D. These grades correspond to the follow-
ing numerical values: 1.00, 0.75, 0.50, and 0.25.

* Nis the number of research studies supporting the construct, e.g., N=1, 2, 3.

* R represents the extent to which the construct was deemed redundant or duplicative of
other constructs; R > 1, where R = 1 implies that the construct does not overlap with other
constructs, and higher values of R imply multiple redundancies with other constructs.

RAND researchers determined three of these variables (p, Q, R) using subjective crite-
rion. We define the construct weight component, denoted as 7, that estimates the quality and
quantity of previous research verifying each construct:

Tli, j]= (%) X min(l,Q +0.25x% (1 —e N )) = (first term) x (second term).

If N =1, then the second term equals the research quality grade (Q) and the equation
above becomes the product of the correlation strength (o) and Q divided by the redundancy
variable (R), e.g.,

caa o Q
T[z,]]—pxR.

3 Ifall PN measures are defined within the construct (e.g., no missing data), then the denominator equals 1 and there is
no need to normalize.
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But, as the number of research studies supporting the construct (V) increases, the second term
in the equation above increases as well. However, it can only increase by—at most—~0.25, or
one letter grade, and does not exceed 1.00. A user of the tool can override the formula above
by manually inputting these values.*

All construct weights have a second component, denoted as §, that is between 0 and 1
and estimates how well the subordinate measures gauge a particular construct in the aggre-
gate. If a given construct has only one supporting measure, then § equals the subordinate
standard measure weight. However, if there are multiple supporting measures, the construct
sum will be at least as large as the largest supporting standard measure weight, and it may be
even larger (closer to 1), depending on the number of additional supporting measures, their
weights, and their perceived redundancy (the less redundant, the higher the construct sum).
Finally, the construct weights, denoted as u, are products of the two components T and §, e.g.,
wli, j1="li, j1x 6li, j1, incorporating both the existing literary evidence and supporting data
quality into the system of weights.

Categories and Overall Scores

We derived each of the ten category scores from the subordinate construct scores and weights
in a manner that is similar to the way we derived construct scores from the subordinate mea-
sure scores and weights, except that we include an additional summation term, Eka)[z’, 7.k,
to account for missing data:’

E Ew[i,j,/e] x w[i, j]x construct_score[7, f]

j k

Category_score[7] =

J

E Ea)[z’,]’,k] x uli, f]
k

If a country is missing data for the jz construct, then Ekw[z’, j»k]<1, which effectively
reduces the construct weight from u[, j] to

(Ekw[i,j,/e])xy[z’,j].

Finally, we define the category weights, a, such that

ali] = E(Eka}[z’, j,/e])x uli, .

J

It follows that a country’s security cooperation propensity score is given by

4 See the last spreadsheet in the tool, “Category Construct Weights.”

> For a country with no defined construct scores in a given category, the category score is also undefined.
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E ai]x category_scorel[7]

l Ea[z’]

Overall_score =

As in the case of the construct weight component, 7[7, j], the user can override this for-
mula and input his or her own values for the category weights, a[:].

It should be noted that the categories are just a means of grouping similar constructs in
order to consolidate the country scoring presentation into a manageable format (ten country
category scores plus an overall country propensity score versus 27 country construct scores
plus an overall country propensity score). Unless the user inputs his or her own values for the
category weights, the categories themselves have no bearing on the overall propensity scores.
In fact, the overall country propensity scores can be defined directly from the constructs as
follows:

EE Ea)[i,j,/e] x W[z, j]x construct_score[7, j]

i\ &
SN oli, j. k] |x uli, j]
i jo\ k

Overall_score =






APPENDIX D

Updating the Currency of the Tool

The tool contains 66 individual country measures, which are derived from a wide range of
publicly available data sources. Most of these data sources are updated annually, and each new
data addition is associated with the year of its release.! To maintain the tool’s currency, the user
must ensure that it contains the most recent versions of the data sets.

Data Updates

There are 12 spreadsheets in the tool that require external data inputs and updates. Ten of
these sheets (one for each category), titled “CAT 1 Data & Measure Weights” through “CAT
10 Data & Measure Weights,” define the supporting constructs and measures, provide data
links and sources, and feature country tables for each measure where the user can update the
measure when new data become available. With the exception of the measures in Categories 1
and 2 and Measure 5.3.2 (Category 5), all data updates will be reflected in the specific columns
of the measure tables. Some measures require only one column to be updated while others
require updates to multiple columns. Figure D.1 shows a partial example of a measure table
(Measure 3.1.1) as it appears in the tool.

The cells shaded light yellow with blue font (or sometimes empty) are the data entry
cells where the user enters new country-level data when they become available. Measure 3.1.1,
“PN troop contributions per capita (millions) to coalition operations, last 10 years, limited to
deployments of at least 100 troops,” has two data entry columns: one for the PN troop contri-
butions and one for PN population. The remaining cells in Figure D.1 are locked and cannot
be altered by the user. The last column, titled “Value,” computes PN troop contributions per
million people using the data entered in the previous two columns. Hyperlinks to the data
sources are provided on the left side of each category sheet under the corresponding construct
and measure definitions.

All the measures in Categories 1 and 2 and Measure 5.3.2 (Category 5) require historical
data dating prior to the current year. These historical data tables can be found in the “Data
Tables” sheet of the tool. There are nine data tables, each containing placeholder columns for
future years through 2020. When new country data become available, the user must enter the
data into the column under the appropriate year. Each of these measures also requires an addi-
tional entry in the measure table heading indicating the current year of the data. Once data
have been entered for the next year, the user must update the reference year in the measure

1 All data sources appear to be updated annually, but some do not present the data in a year-by-year table format.
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Figure D.1
Example Measure Table

Measure 3.1.1: PN troop contributions per capita (millions) to coalition operations,

l last 10 years (CPASS)

# |[Country or Territory ISO Contributions PN Pop. Value

1 |Afghanistan AFG 0 35,320,445 0.0

2 |Albania ALB 1,291 3,215,988 401.4

3 |Algeria DZA 0 35,980,193 0.0

4 |Andorra ADO 86,165

5 |[Angola AGO 0 19,618,432 0.0

6 [Antigua and Barbuda ATG 89,612

7 |Argentina ARG 7,818 40,764,561 191.8

8 |Armenia ARM 0 3,100,236 0.0

9 |Australia AUS 20,266 22,620,600 895.9

10 |Austria AUT 10,608 8,419,000 1,260.0

11 |Azerbaijan AZE 300 9,168,000 32.7

12 [Bahamas BHS 347,000

13 |Bahrain BHR 0 1,323,535 0.0

14 |Bangladesh BGD 75,106 150,493,658 499.1

15 |Barbados BRB 273,925

16 |Belarus BLR 0 9,473,000 0.0

17 [Belgium BEL 9,874 11,008,000 897.0

[

Data entered by user

RAND TL112-D.1

table heading in order to incorporate the new data into the measure calculations. Figure D.2
provides an example of a measure requiring reference year input in the measure table heading
(Measure 5.3.2). These cells are also shaded yellow with blue, underlined font. Note that, in
some cases (Categories 1 and 2), the measures draw on multiple data tables and thus require
multiple reference year updates.

Data Entry Tips

Most, if not all, of the data sources in the tool are updated annually, but they may be updated
at different times during the year. So, to keep the tool current, the user may have to periodically
visit the various data sources, checking to see whether new data have recently become avail-
able. Most data sources are in tabular format, making the data entry into Excel much easier.
However, not all (if any) of the data sources cover the exact same 195 countries as the tool.
Moreover, not all data sources use the same naming conventions for each country (e.g., Burma
versus Myanmar), which alters the PN ordering. We found that the easiest data entry approach
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Figure D.2
Example Reference Year Input Value with Measure Table Heading

l Measure 5.3.2: GDP per capita growth, average over last 5 years (World Bank)
# [Country or Territory ISO Current data year for 2011 Value
- GDP per Capita growth
1 [Afghanistan AFG (Data Table #8) A 7.75
2 |Albania ALB 4.28
3 |Algeria DZA 1.18
4 (Andorra ADO 0.80
5 |Angola AGO 6.08
6 |Antigua and Barbuda ATG -7.28
7 |Argentina ARG 5.92
8 [Armenia ARM 2.44
9 |Australia AUS 0.80
10 |Austria AUT 0.98
11 |Azerbaijan AZE 8.54
12 |Bahamas BHS -2.12
13 |Bahrain BHR -5.45
14 |Bangladesh BGD 5.04
15 |Barbados BRB -1.73
16 |Belarus BLR 7.00
17 (Belgium BEL 0.20

Current/latest year of
data in Data Table #8

entered by user
RAND TL112-D.2

is to first copy and paste the country names and source data into a temporary spreadsheet and
then copy and paste an alphabetized list of the 195 countries from the tool next to the country
names and source data. The user can then physically align the country data with the tool’s list
of countries by hand. Once aligned, the new data can be pasted directly into the tool.

In most cases, an external database will not contain data for all 195 countries. The gen-
eral rule is that when data are missing, the corresponding country cells should be left blank.
However, there are exceptions to this rule:

e If the user believes that missing data implies a specific value, then that value can be
entered in lieu of leaving the cell blank. For example, for U.S. military assistance data (see
Data Table 4 in the tool), we assumed that missing data implied that the United States
did not provide military assistance to that country during that year and subsequently
entered a value of 0.

* If older data are available (within five years of the current data) and the user believes that
the older data would serve as a good proxy for the current data, he or she can input the
older (most recent) data.

e If the user can accurately estimate the data, then these results can be entered in the data
cells as well. For example, not all PN GDP data (see Data Table 1 in the tool) were avail-
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able back to 2001. In some cases, we estimated the values using alternative data sources
or other data, such as annual GDP growth, when available.

In short, when the user believes good proxy data are available, he or she should use the
proxy data instead of leaving the cells blank.

Only the measures in Categories 1 and 2 and Measure 5.3.2 are linked to the data tables
in the “Data Tables” tab. Many of the remaining measures use the same current-year data con-
tained in the data tables. However, these measures are not linked to the data tables. Instead,
the same current-year data must be copied and pasted into the correct column of the measure
table. In some cases, as for PN GDP, multiple measures that are not linked to the data tables
require the same data. As such, the user must enter new data in multiple measure tables, in

addition to Data Table 1 (“PN GDP in constant US $ [World Bank]”).

Strategy and Policy Consideration Data

The “Strategy & Policy Considerations” tab looks and works very similarly to the ten category
sheets. Each strategy and policy consideration is defined on the left side of the spreadsheet,
along with sources and data links. And, as in the case of the category measures, the user must
make the requisite updates whenever new data become available. Note that some of the data
required in this sheet are duplicative of the data required in the category sheets.
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Security cooperation is the umbrella term used to describe a wide range of programs and activities with such goals
as building relationships between the United States and partner countries, developing these countries’ security
capabilities, and facilitating contingency and peacetime access by U.S. forces. With increased pressure on defense
spending, the scope and budget for these activities are likely to decrease. Therefore, it will be important for the
U.S. Department of Defense to scrutinize and, perhaps, reevaluate current and proposed security cooperation
efforts, ensuring that expected benefits align with costs and corresponding policy priorities. Recent RAND

research identified practices and contextual factors associated with greater or lesser degrees of success in security
cooperation, using 29 historical case studies of U.S. efforts to build partner capacity since the end of the Cold
War. The RAND Security Cooperation Prioritization and Propensity Matching Tool applies these findings and results
from other existing research to all current and potential security cooperation partners. This customizable diagnostic
tool, built in Microsoft Excel®, will help planners preliminarily identify mismatches between the importance of a
country to U.S. interests, funding for initiatives, and the propensity for successful U.S. security cooperation with a
given country. For each of the world's 195 countries, the tool produces an overall security cooperation propensity
score. Planners can then compare these scores with available funding and security cooperation priorities. The tool
has the virtues of being systematic, being based on global data, and not relying on subjective assessments.
Strategic thinking and nuanced understanding of individual countries remain important, but the tool is useful in
helping to identify which countries to scrutinize.
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