Dissertation

Finding the Force of the
Future
Improving Air Force Officer Outreach
through an Investigation of School and
Community Attributes

Stefan Zavislan

This document was submitted as a dissertation in August 2017 in
partial fulfillment of the requirements of the doctoral degree in public
policy analysis at the Pardee RAND Graduate School. The faculty
committee that supervised and approved the dissertation consisted of
Kirsten Keller (Chair), Larry Hanser, and Nelson Lim.

PA R D E E R A N D GRADUATE SCHOOL

For more information on this publication, visit http://www.rand.org/pubs/rgs_dissertations/RGSD407.html

Published 2018 by the RAND Corporation, Santa Monica, Calif.

R ® is a registered trademark

Limited Print and Electronic Distribution Rights
This document and trademark(s) contained herein are protected by law. This representation of RAND
intellectual property is provided for noncommercial use only. Unauthorized posting of this publication online is
prohibited. Permission is given to duplicate this document for personal use only, as long as it is unaltered and
complete. Permission is required from RAND to reproduce, or reuse in another form, any of its research
documents for commercial use. For information on reprint and linking permissions, please visit
www.rand.org/pubs/permissions.html.
The RAND Corporation is a research organization that develops solutions to public policy challenges to help
make communities throughout the world safer and more secure, healthier and more prosperous. RAND is
nonprofit, nonpartisan, and committed to the public interest.
RAND’s publications do not necessarily reflect the opinions of its research clients and sponsors.
Support RAND
Make a tax-deductible charitable contribution at
www.rand.org/giving/contribute

www.rand.org

Preface

U.S. Air Force (USAF) senior leaders have increasingly expressed concerns about the
diversity and representation of the force, stating that diversity is a “military necessity” (Air Force
Instruction 36-7001, 2012). Simultaneously, these senior leaders believe that the growing
complexity of the USAF mission, its weapons systems, and its opponents require ever-greater
technical aptitude and ability from its personnel (Panetta, 2017). Taken together, these factors
represent a significant challenge for military recruiters—particularly those responsible for
soliciting applicants to the relatively higher skilled and relatively less diverse officer corps (Lim
et al., 2014).
The goal of this dissertation is to improve understanding of the factors indicative of
applications to the Air Force Reserve Officer Training Corps’ (AFROTC) High School
Scholarship Program (HSSP) as well as to provide an analytic method to determine where those
applicants might best be found and how best to allocate its limited recruiting force to reach these
applicants. Through the use of a data set of past applicants to the HSSP merged with a data set of
school and community attributes, both an improved understanding of the determinants of
applications to the officer corps is gained as well as the creation of targeted, school-level
outreach recommendations. These recommendations assist AFROTC’s limited outreach and
recruiting force to more efficiently conduct outreach in order to broaden the pool of youth
exposed to opportunities to serve as Air Force officers. Together, this research and
recommendations can help AFROTC to improve the diversity and quality of its applicant pool.
This work builds from previous research efforts from RAND Project AIR FORCE (PAF)
including the Diversity Outreach and Recruiting Event Site Selection tool as well as work
conducted by the Department of Defense’s Joint Advertising, Market Research and Studies. The
primary audience for this dissertation is AFROTC’s outreach and recruiting branch. However,
the methodology and even results of these analyses could be informative to the broader officer
outreach and recruiting community.

RAND Project AIR FORCE
RAND Project AIR FORCE, a division of the RAND Corporation, is the U.S. Air Force’s
federally funded research and development center for studies and analyses. PAF provides the Air
Force with independent analyses of policy alternatives affecting the development, employment,
combat readiness, and support of current and future air, space, and cyber forces. Research is
conducted in four programs: Force Modernization and Employment; Manpower, Personnel, and
Training; Resource Management; and Strategy and Doctrine.
Additional information about PAF is available on our website: http://www.rand.org/paf
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Summary

While many of the new recruits joining the U.S. Air Force (USAF) each year would serve
without any external influence, achieving USAF needs requires a significant recruiting force to
publicize opportunities, conduct outreach, and process applicants. USAF needs are multifaceted;
it requires not only a sufficient number of recruits but also sufficient quality and increased
diversity. Senior leadership frequently expresses the desire for both a technically skilled and
diverse force in order to most effectively protect our nation. Diversity, aptitude, and quantity are
concerns particularly relevant to the USAF officer corps, which is tasked with leading the force
using ever-more advanced tools and facing increasingly complex threats. To effectively
accomplish this multifaceted mission, the recruiting force must efficiently allocate limited
resources and recruiters across the nation. How this allocation occurs and which considerations
are relevant to this decision is a topic of interest to recruiting headquarters of all types. One
recruiting headquarters is the Air Force Reserve Officer Training Corps (AFROTC), which, as
the largest source of Air Force officers each year, also has relatively fewer analytic resources and
manpower to help its Gold Bar Recruiters (GBRs) attract a diverse, qualified, and sufficiently
sized applicant pool to its program. The goals of this dissertation are to improve understanding of
the factors indicative of applications to AFROTC, to provide an analytic method to determine
where applicants might best be found, and to improve allocation of a limited recruiting force to
reach these applicants. Specifically, this work focuses on the following three research questions:
1. Which resource attributes are most indicative of AFROTC application generation?
2. What insights can be gleaned from the perceptual data contained within recruiter AfterAction Reports (AARs)?
3. Where should GBRs conduct outreach to enhance the diversity and quality of the
AFROTC High School Scholarship (HSSP) applicant pool?
a. Where should these recruiters be allocated across the nation?

Methodology
I ran a series of models to explore the effect of factors likely indicative of applications to
AFROTC as well as to leverage these factors’ predictive power to highlight schools
underproducing applicants of varying types. This first required the construction of an expansive
data set, merging information from ten years of AFROTC applicants to the high schools from
which they applied, as well as documenting the population attributes of the communities from
which each high school drew its enrollment. This data set contained records of 25,652 schools
(of which 15,063 had previously produced applicants), along with 125 predictors. This data set
was first utilized to specify a Zero-Inflated Poisson Model (ZIPM) to provide interpretable
insights into the correlates of officer applications. Exploring these correlates contributes to
x

academic understanding and also creates general criteria upon which to determine outreach.
Next, I qualitatively coded a limited subset of GBRs’ AARs to better understand past recruiter
behavior and determine what insights, if any, could be drawn from the addition of this secondary
data source to my larger predictor set. Finally, utilizing the complete data set, I implemented a
Generalized Boosted Model (GBM), a machine-learning algorithm, to predict the number of
applicants produced by each school. These predictions of total, minority, and female applicants
can be compared to actual application counts to provide recommendations of where recruiters
should conduct outreach within their operating radius as well as provide guidance as to where
AFROTC leadership might best allocate its limited recruiting force.

Findings
Quality Indicators and Military Presence Most Impact Applications
Utilizing a ZIPM on this assembled database provided some insight into the factors relevant
to AFROTC applicant generation at the school level. Of the 52 predictors included in this model,
Table S.1 displays 13 selected predictors and their impact on generating AFROTC applicants.
Table S.1. Selected Poisson Predictors

Variation

Total Rate
Ratio

Minority and
Female Rate Ratio

USAF JROTC Detachment

1

1.741

1.842

USNWR Gold Medal

1

1.715

1.895

USNWR Silver Medal

1

1.206

1.166

Total Veteran Percentage

1

1.044

1.037

0.01

1.004

1.007

1

1.035

1.035

Distance to Nearest USAF Base

100

0.926

0.919

Median Home Value ($1,000s)

10

0.994

0.997

0.01

0.994

0.994

1

0.842

0.941

Female Percentage

0.01

0.983

0.986

Free/Reduced Lunch Percentage

0.01

0.994

0.995

1

0.715

0.613

Predictor

African-American Enrollment Percentage
Population Serving in the Military (log)

Hispanic Enrollment Percentage
Private School

USNWR STEM Distinction

NOTE: JROTC = Junior Reserve Officer Training Corps; STEM = science, technology, engineering,
and mathematics; USNWR = U.S. News and World Report.

This model provides limited predictive power but relatively strong interpretability—an
increase in the predictor of the magnitude listed in the variation column increases the rate of
applications from a given school by the ratio listed in the third column for total applicants and
xi

fourth for minority and female applicants. For example, a 1-percent increase in a region’s veteran
percentage is correlated with an increase of 4.4 percent in the rate of total applications from the
corresponding school. Likewise, the presence of an USAF Junior Reserve Officer Training Corps
(AFJROTC) detachment predicts 84.2 percent more minority and female applicants than an
otherwise identical school without an AFJROTC detachment. In the aggregate, this model finds
that military proximity predictors (i.e., distance to the nearest Air Force base, a JROTC
detachment, or community veteran presence) and USNWR school quality indicators have the
greatest impact on applications of both types.
AARs Provide Some Insights Despite Limitations
With the understanding that the qualitative information contained in recruiter postvisit
reports provided information not attainable through large-scale quantitative data sets, I requested
records describing past outreach activities. AFROTC provided two years’ worth of AARs from
one detachment and three years from another. These data were recorded in either Microsoft
Word or Excel format and first required qualitative coding to glean relevant data and reduce to a
usable form. The contents gleaned from these reports were limited. With no established or
systematic record format, only a limited subset of variables—including outreach location, date,
event type, and perceived interest—were available from the plurality of records.
Exploratory analyses of these AARs provided additional insight into the behaviors of
recruiters—namely, that they conduct outreach well within their operating boundaries and that
college fair events elicit the greatest level of interest. Further, investigating these reports year
over year revealed that recruiters only occasionally conduct outreach to schools considered to
offer high interest based on the insights of their predecessors or visit a new location instead
revisiting a recommended location.
Quantitative analyses, using the limited subset of regions and years for which data were
available, revealed a significant, albeit small, impact from a GBR visit as well as the perceived
interest level. While this finding cannot be interpreted to state that a visit causes an increase in
applications, it does provide evidence that these records offer predictive value and should be
included in predictive models. Together, both exploratory and algorithmic investigations of the
records processed for this research speak to the value of recruiter perceptions—particularly if
data on these perceptions were more detailed and better organized.
GBM Applicant Predictions Are Relatively Accurate
Utilizing the GBM technique on the complete data set, I ran a series of models predicting
applications of varying types from a complete listing of high schools across the nation. Figure
S.1, below, displays a scatterplot of actual versus predicted applications overlaid by a red line, Y
= X.
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Figure S.1. Actual Versus Predicted Applications by School

R2 = 0.90117

Each blue dot in this figure represents a school; dots appearing on the line represent schools
whose actual applications perfectly matched predicted applications. While a valid and accurate
model is crucial for this research, error, seen visually by the deviation of dots above or below the
red line, is an unavoidable and even desired model result. Schools with a positive error term
(above the red line) are considered to be underproducing applicants, while those below the red
line are considered to be overproducing applicants. The results of these GBMs for each applicant
type form the core of school outreach recommendations.

Recommendations
Officer recruiters will doubtless continue to face challenges and difficulties but this research
can provide them some analytic assistance as they work to ensure the viability of the “Long Blue
Line” of Air Force officers. The policy implications of this research emerge through four
primary recommendations which provide actionable steps AFROTC’s Directorate of Recruiting,
and by extension GBRs, can take to better achieve its goal of providing highly-qualified and
diverse applicants to its commissioning program.
Utilize Outreach Recommendations to More Effectively Conduct Outreach
The results of each school’s predicted applicant production and associated over- or underproduction provide a rubric for recruiters to conduct outreach at those schools identified as most
underproducing applicants of the desired types. These results are organized by each potential
AFROTC detachment host and also include additional attributes, such as each school’s
enrollment, distance from detachment, and key attributes qualitatively useful to GBRs.
xiii

Acknowledging that scheduling constraints and event calendars are not solely under GBR
control, these recommendations provide recruiters an ordered list of schools considered
worthwhile for outreach, thus helping them more effectively solicit diverse, quality applicants.
Evaluate Outreach Recommendations
The results of this research most directly impactful to AFROTC’s Department of Outreach
and Recruiting are the predictions generated by the GBM. While these findings could be
provided to and immediately utilized by GBRs, I recommend a phased roll-out in order to (1) test
the validity of these estimates, and (2) determine how best to utilize these recommendations.
Such an evaluation could be either short- or long-term and utilize either measures of a school’s
perceived ability to produce desired applicants as measured by AARs or more directly relevant
measures of a school’s actual applicant production. Presuming the evaluation finds positive
results, a complete roll-out of outreach recommendation lists to all GBRs is recommended.
Iteratively Reallocate Recruiters Based on Allocation Recommendations
The pursuit of a single, optimal GBR allocation was deemed infeasible as this research
progressed, considering the complexity of the decisionmaking process used to allocate GBRs.
The aggregation of school-level outreach recommendations does still enable the identification of
possible GBR duty locations under- and overproducing applicants of different types to the HSSP
Program. Further, these under- and overproduction measures can be transformed in varying
ways; for example, by weighting schools close to the detachment or only considering the top 100
underproducing schools in a region. The top ten of these locations for minority and female
applicants sorted by distance-weighted difference can be seen in Table S.3, below.

Table S.3. Example GBR Placement Rankings

Schools
in Range

Predicted
Applicant
Count

Overall
Difference

Distance
Weighted
Difference

Top 100
Difference

88. California State University–
Sacramento a

1,169

2,264

149

119

342

85. University of California–Berkeley

1,188

2,363

162

118

344

165. Georgia Institute of Technologya

2,114

7,792

127

117

541

930. Marquette University

2,771

3,560

181

107

322

45. San Jose State Universitya

1,205

2,398

149

100

344

310. Louisiana State University A&M

1,004

2,291

78

99

306

250. Iowa State University

1,747

1,953

125

94

263

Detachment Number and Location

xiv

255. University of Iowa

2,547

3,986

137

92

347

35. California State University–Fresno

2,142

4,921

174

91

422

770. Clemson University

2,338

8,718

121

88

536

a

This school currently hosts a GBR.

If AFROTC were most interested in maximizing the number of minority and female
applicants while acknowledging the challenges of a greater distance from detachment, this list
and this sort order should be used. The complexity of where to place a recruiter can be seen in
these rankings—many detachment regions overlap (for example, Detachments 85 and 45), and
many detachments sorted in this order already host a GBR (Detachments 88, 165, and 45). These
results do not imply that all GBRs should be immediately reallocated to those locations identified
as most underproducing. Rather, these measures integrated into a decision tool can guide
AFROTC recruiting leadership to iteratively reallocate their resources to best meet their
recruiting goals.
Improve AAR Recordkeeping
That any significance was found associated with the very limited perceptual data gleaned
from past AARs is a testament to the value of qualitative insights in predicting AFROTC
applications. In light of this finding, I recommend keeping AARs with more detail and in a more
easily queried database format. Such an improvement would allow recruiters to become more
effective by drawing on more detailed knowledge left by their predecessors and better facilitate
future research efforts. Developing a more detailed and valid template should be a topic for
future research, but an improved form would likely include factors such as perceived school
caliber, perceived school interest, number of leads from the visit, and administrative information
like names of school counselors and other points of-contact. Equally important is developing the
training necessary for such a form’s successful implementation.
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1. Introduction

Since the advent of the All-Volunteer Force in 1973, the U.S. Air Force (USAF) has required
a consistent supply of qualified and willing recruits to staff its units and accomplish its mission.
The USAF devotes an immense amount of manpower and resources to outreach and to recruiting
the next generation of officers. This expenditure is necessary, as accepting the commitment,
demands, and lifestyle associated with service is a far weightier decision than choosing to attend
college or accept most civilian jobs. A USAF officer’s commitment is best represented by the
Active Duty Service Commitment, which is typically four to five years’ service upon
commissioning as an officer. The demands of a USAF officer’s lifestyle include deployments,
frequent moves, and limited control over one’s career. There are also strict eligibility
requirements for USAF service: An applicant must meet physical fitness standards, have no
significant criminal record, and swear an oath of allegiance. Even with these demands, in most
years, USAF has found enough interested, qualified applicants to allow competitive selection.
However, a number of factors raise concerns that this may not always be the case. USAF
senior leaders have spoken about the military necessity of improved demographic representation,
particularly in the officer corps (James, 2014). Through the creation of officer applicant pool
demographic goals, senior leaders have established that merely soliciting a sufficient quantity of
applicants is insufficient—applicants must also be representative of the force and the nation.
USAF increasingly needs personnel with the highest aptitudes in order to staff its ever morecomplex mission set. Senior military officials frequently express the sentiment that “we need our
sailors, soldiers, airmen, and Marines to be the best and the brightest this country has to offer”
(Carter, 2015). Specifically, USAF is growing its cyber and autonomous aircraft capabilities, and
accomplishing these specialized missions requires ever-greater levels of aptitude (Scott et al.,
2010). In pursuing increasingly qualified high school and college graduates—often those
pursuing or holding science, technology, engineering, and mathematics (STEM) degrees—USAF
is more and more in direct competition with civilian employers who offer a more-traditional job
without the deployments and frequent moves that the military demands (Harrington et al., 2014).
The combination of these factors makes outreach and recruiting a growing challenge for the
military as a whole and USAF in particular.
These trends are particularly concerning to USAF, as it is the most “officer-heavy” branch:
Twenty percent of the active-duty force is made up of commissioned officers (Office of the
Under Secretary of Defense, Personnel and Readiness, 2014).1 Recruiting an officer is different
from recruiting an enlisted airman; applicant qualifications are generally higher, partly because
1

The Navy is 16.4 percent active-duty officers, the Army16.3 percent active-duty officers, and the Marine Corps
10.0 percent active-duty officers.

1

officers must have bachelor’s degrees before commission. USAF has four discrete sources of
commissioned officers—the U.S. Air Force Academy (USAFA), Air Force Reserve Officer
Training Corps (AFROTC), the Officer Training School (OTS), and direct commissions. OTS
and direct commissions applicants must already have a bachelor’s degree, while the other two
programs allow applicants to pursue their commission simultaneously with a college education.
These four commissioning sources have outreach and recruiting branches, each of which
operates largely independently from the others. These branches are tasked with soliciting
applicants to their program in order for their source of commission to produce officers able to
accomplish future USAF missions. Faced with a challenging recruiting landscape; heightened
diversity and STEM goals; and considerable monetary, manpower, and analytic constraints, these
organizations have been trusted with a crucially important and increasingly difficult task (U.S.
Air Force Reserve Officers’ Training Corps, High School Scholarship Program Section, 2017).

Objective and Study Scope
The objectives of this dissertation are to (1) improve USAF recruiters’ understanding of the
factors indicative of applications to USAF; (2) provide an analytic method to determine where
applicants might best be found; and (3) examine how the USAF could best allocate its limited
recruiting force to reach these applicants. Constrained by limited resources, fighting against
changing demographic trends, and facing increasing competition for talent, targeted outreach is
one feasible and effective way for USAF to improve these three measures. Conducting targeted
outreach—in this case, at the level of individual high schools—first requires an understanding of
the factors indicative of applications. Through an understanding of these factors, predictive
modeling can be utilized to generate purposeful lists recommending outreach to specific
locations deemed most likely to be productive.
Targeted outreach can help USAF recruiters by identifying schools whose characteristics
indicate high-quality, demographically diverse applicants through the use of both quantitative
data sets and insights from recruiters’ postvisit reports. Through identifying historically
productive schools and the attributes potentially leading to their high levels of applications, the
methodology developed in this dissertation can help recommend increased outreach to schools
with underproducing recruits relative to their attributes. Using school and community attributes
(e.g., school enrollment, school rankings, community affluence) as predictors, I specified
multiple models in order to determine the number and type of applicants a school is expected to
produce. The difference between the models’ predicted application count and known past
applications represents the under- or overproduction of applicants from a given school. If a
school is producing fewer applicants than predicted, it is considered an underutilized recruiting
resource worthy of additional outreach. Depending on the category of applicant utilized as the
outcome variable in the model (e.g., all applicants or minority applicants), schools
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underproducing minority applicants can be specifically highlighted in order to improve applicant
pool diversity.
This dissertation focuses on officer commissions due to two primary factors. First, a large
body of literature exploring enlisted recruiting stretches back to the post-Vietnam era and to this
day, there is expansive analytic support guiding enlisted recruiting. As a result, the benefit of this
work is greater for officer recruiting, which has relatively fewer analytic resources at its disposal.
Second, senior leaders desire a demographically representative force, and the USAF officer corps
is relatively less diverse (U.S. Air Force Personnel Center, 2016b).
Within the officer corps, this research specifically aims to provide support to AFROTC—the
largest source of Air Force commissioned officers (U.S. Air Force Personnel Center, 2016b).
AFROTC’s target recruiting population is primarily composed of college-bound high school
students, who are geographically concentrated at their local high school.2 While the results of
this research using AFROTC applications could possibly be generalized to USAFA, considering
their similar target applicant pool, without the USAFA applicant data set, such a comparison
could be biased.
This work considers the offer of an AFROTC High School Scholarship (HSSP) to an
applicant as the primary outcome of interest, as this is the measure of greatest concern to
AFROTC recruiters. The effect of a student’s high school experience on any more distant
outcome is likely confounded and overpowered by a cadet’s experience during their time in the
commissioning program under the oversight of Air Education and Training Command.
Currently, schools receiving AFROTC HSSP outreach are chosen largely based on
proximity, perceptions, and occasionally reports by previous recruiters. The existing
decisionmaking process fails to consider a large quantity of potentially insightful information—
including, most notably, the number of past applicants from a school U.S. Air Force Reserve
Officers’ Training Corps, High School Scholarship Program Section, 2017). Targeted outreach to
specific populations can directly improve applicant pool diversity through its ability to identify
schools underproducing minority applicants. Applicant pool size can be increased as recruiters
more efficiently allocate their time to reach high school students more likely to be both eligible
and willing to serve. Finally, applicant pool quality could also be slightly improved by more
effectively targeting schools whose student demographics offer greater eligibility, willingness,
and aptitude to apply for an AFROTC scholarship. Operating under the aforementioned scope
restrictions, this dissertation aims to assist AFROTC in its efforts to improve its officer
accessions cohort by increasing the diversity, quality, and size of its applicant pool.
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This is in contrast to OTS, the most flexible accession source, which typically recruits college graduates who hold
specific qualifications needed to satisfy Air Force manpower requirements. Similarly, Direct Appointments are rare
and offered primarily to civilians already holding a graduate degree. Their outreach is conducted differently, making
this methodology less relevant.
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Research Questions
This dissertation seeks to answer the following research questions in support of its goal of
improving the diversity and quality of USAF officer accessions pipeline through targeted
outreach:
1. Which resource attributes are most indicative of AFROTC application generation?
2. What insights can be gleaned from the perceptual data contained within recruiter afteraction reports (AARs)?
3. Where should Gold Bar Recruiters (GBRs) conduct outreach within their area of
responsibility in order to enhance the diversity and quality of the AFROTC HSSP
applicant pool?
a. Where should these recruiters be allocated across the nation?
The first research question explores which resource level factors (i.e., school quality, type,
community wealth, and population) are the best predictors of AFROTC applications.3 Answering
this question enables the creation of recruiting “rules of thumb” to provide GBRs a greater
understanding of characteristics that lead to application generation. Investigating this question
also offers a theoretical contribution to academic literature through an improved understanding
of the officer recruiting pool, considering most previous work (e.g., Gibson et al., 2009) has
focused on the enlisted recruiting pool.
The second research question asks what insights can be drawn from existing GBR AARs.
These reports contain qualitative information that illuminates trends in past recruiter behavior
and exposes recruiters’ perceptual understanding of the recruiting environment. Answering this
question involves the qualitative coding of two regions with detailed post-school visit reports to
construct perceptual variables. These variables are used in a predictive model to test the efficacy
of the existing format and content of these records in predicting AFROTC applications.
The third research question involves the creation of predictive models in order to generate
predicted applicant counts of differing types—total, minority, and female—at every high school.
These models’ predictions are used to create recommendation lists of where AFROTC GBRs
should reach out to best generate applicants within their 250-mile radius area of responsibility.
The associated subquestion uses the aggregation of the predicted applicant counts from all high
schools within the operating radius of each AFROTC detachment and enables a comparison of
each possible detachment to help AFROTC recruiting leadership decide where to allocate their
limited GBR forces.
Together, these three research questions aim to assist AFROTC improve the diversity and
quality of its applicant pool. This work is especially relevant considering that GBR outreach is
generally performed ad-hoc, particularly considering the one-year tour duration of most officer
recruiters. This short duration leads them to overly rely on the activities of their predecessor and
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Two applicant types (i.e., outcome variables) are utilized for this research question—total applicants and
applicants excluding non-Hispanic white males.
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react to easily available or well-advertised outreach events and locations instead of acting
deliberately to reach those locations most fruitful for outreach. By providing new recruiters
actionable outreach recommendations from the very start of their assignment, the prospects
reached at these locations will be more likely to apply which, in turn, will diversify, grow, and
strengthen the officer applicant pool.

Organization
This work is separated into eight distinct chapters. Chapter Two discusses the policy
relevance of this research, namely why officer accessions are of concern to the DoD and Air
Force senior leaders. Chapter Three investigates the different officer accessions pipelines, their
desired recruits, and how each accession source targets prospective applicants. Chapter Four
reviews relevant literature exploring the theoretical determinants of recruit generation. Chapter
Five then explores the data sources available, which allow for the operationalization of these
exposed factors. Chapter Six discusses the analytic methodology used in this research, and
Chapter Seven discusses the findings. Finally, Chapter Eight concludes with policy
recommendations based on the results of this work.
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2. Policy Relevance

Ensuring the U.S. armed forces are staffed by the most qualified personnel possible is of the
utmost concern to those tasked with ensuring the safety and security of our nation. The military
invests a significant quantity of time and resources into educating and training personnel to
accomplish their many and varied missions, but accessing personnel with high aptitude and
potential is still necessary to ensure these recruits can successfully complete their training
curriculum—not every U.S. citizen has the aptitude to serve and meets mandatory entry
requirements. Even among those with the ability to serve, many are unaware of the opportunities
of a military career, object to the military profession, or simply elect to pursue other options.
Regardless of the root cause, insufficient quantities of recruits seek out military service
unassisted, requiring the military to maintain a significant and capable recruiting force wellequipped to conduct outreach in order to access personnel who are eligible, willing, and most
qualified to serve.
This chapter discusses current and future trends and challenges facing the USAF recruiting
community and outlines why these are of concern to senior USAF leaders. I first discuss quality
and the growing demand thereof among USAF personnel. Next, I consider where this talent can
be found and feasibly recruited through a consideration of eligibility and willingness.
Subsequently, I explore the demographics of those eligible and willing and how these
demographics are shifting. Finally, having illustrated current and future recruiting challenges, I
look at how USAF is responding to meet this changing environment.

The Need for Quality
The world is ever changing, and to defend American interests, so too is the U.S. military.
Today’s Department of Defense (DoD) employs mechanized cavalry instead of horses, nuclearpowered naval vessels instead of steamships, and electronic instead of smoke signals. The roles,
responsibilities, and qualifications of the personnel operating this materiel have also changed. As
our tools have grown more powerful, they have also become more complex. This complexity has
given rise to automation and changed the nature of interaction with the tools of armed conflict
from a tactical, production role, to one requiring strategic vision and creativity. Work of this type
requires more cognitive skill from each individual and even more collectively from the team.
According to the Task Force on Defense Personnel, “The skillsets required by the military will
only become more technical as the national security environment becomes more complex”
(Panetta, 2017). Equipped with advanced technologies and facing sophisticated threats, problems
and challenges will require top talent with diverse skillsets.
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These skillsets are broad, encompassing more traditional capabilities, such as advanced
language and cultural knowledge, to cutting-edge medical proficiency and STEM capabilities.
While the Air Force does not offer a specific definition of STEM, holders of STEM degrees are
believed to be uniquely qualified for complex or quantitative jobs. Many USAF officer career
fields are coded to require specific degrees for entry; even if such a degree is not a requirement,
it is often desired.4 This desire is communicated through career fields’ STEM goals, which exist
under the assumption that the technical skills offered by a STEM-qualified worker are a positive
factor in job performance and mission accomplishment. Based on interviews with career field
managers, Harrington and colleagues found a misalignment in current and desired STEM officer
population even in non-STEM required career fields and a generally unmet demand for STEM
qualified officers (Harrington et al., 2014). Considering the focus areas outlined in Technology
Horizons: A Vision for Air Force Science and Technology 2010-30 as published by the Air
Force’s chief scientist, STEM expertise will become only a more crucial skillset in the future
(Office of the U.S. Air Force Chief Scientist, 2011; Harrington et al., 2014). Autonomous
systems are also becoming increasingly commonplace in the military environment. Collaborating
with these systems requires the creation of an “autonomy-literate workforce,” with military
personnel strongly familiar with mechanized allies. This familiarization will require increased
training, technical skill, and accelerated decisionmaking ability as these systems accelerate the
speed of warfare (U.S. Department of Defense, Defense Science Board, 2016). The rapidly
evolving military environment does not imply that USAF officers should be judged solely on
cognitive aptitude. Physical strength and proficiency on a traditional physical battlefield should
not be undervalued; however, its future demand is relatively lower, particularly for the
technically oriented Air Force.
As warfare becomes more complex, the military’s appetite for technically proficient troops
continues to grow. As detailed by Harrington et al., 2014, while this shortage has been identified,
addressing it is more difficult. USAFA cadets are free to pursue any academic major they desire,
and no selection consideration is given for an interest in STEM. However, AFROTC disburses
its scholarships in part on the basis of the student’s commitment to a STEM degree (U.S. Air
Force Reserve Officers’ Training Corps, High School Scholarship Program Section, 2017).5
4

The mapping from academic degree to STEM/non-STEM and to AFSC is complicated. Previous RAND research
has categorized academic specialty codes (i.e., degree titles) into STEM and non-STEM degrees (Harrington et al.,
2014). Simultaneously, the Air Force Officer Classification Directory communicates career field requirements and
desires for certain percentages of their personnel to hold specific academic specialties (for example, 32EXJ–
Environmental Engineers has 100-percent mandatory “Environmental/Environmental Health Engineering”
requirement, while 35P–Public Affairs has 70-percent mandatory “Communications, Journalism, and Related
Programs,” 20-percent desired “International Relations and National Security Studies or Political Science and
Government or Marketing,” and permitted 10 percent any degree) (U.S. Air Force Personnel Center, 2016a). Finally,
those career fields which allow entry by non-STEM personnel (those not holding an academic degree considered as
STEM) could still have STEM requirements for specific billets based on the demands of each specific job
(Harrington et al., 2014).
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Discussion of the different types of AFROTC HSSP appears in more detail in the following chapter.
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Recruiter outreach to high schools with large numbers of STEM interested students is one of
only a few ways in which the Air Force can specifically act towards achieving its STEM goals.

The Desire—and Need—for Diversity
While the search for the most qualified accessions requires that demographics be considered
implicitly, it is the view of senior USAF leadership that demographic diversity offers benefits of
its own accord. While expressing concerns about the diversity and representation of the force, the
USAF has repeatedly stated that diversity is a “military necessity” (Air Force Instruction 367001, 2012). While individuals’ definitions of diversity vary widely; according to Air Force
Policy Directive 36-70, diversity is
broadly defined as a composite of individual characteristics, experiences, and
abilities consistent with the Air Force Core Values and the Air Force mission. Air
Force Diversity includes but is not limited to: personal life experiences,
geographic background, socioeconomic background, cultural knowledge,
educational background, work background, language abilities, physical abilities,
philosophical/spiritual perspectives, age, race, ethnicity and gender (Air Force
Policy Directive 36-70, 2010).

The Military Leadership Diversity Commission (MLDC) was authorized in the National
Defense Authorization Act for fiscal year (FY) 2009 to conduct a “comprehensive evaluation
and assessment of policies and practices that shape diversity among military leaders.” The
formation of this committee was a response to the realization that, while considerable diversity
milestones have been achieved in the armed forces, its leadership is not as diverse as the nation
that it serves. Racial and ethnic minorities are currently underrepresented among the armed
services’ top leadership, and as the proportion of non-Hispanic white youth declines in the
United States, this disparity will continue to grow without concerted and sustained attention.
The MLDC proposed 20 recommendations in support of two primary objectives: (1) the
armed forces develop demographically diverse senior leadership and (2) that diversity is
approached more broadly to include not only demographic diversity, but also diversity of
“backgrounds, skill sets, and personal attributes that are necessary to enhancing military
performance” (Lyles, 2011). At the time of the report’s publication, each service defined
diversity differently to the detriment of a singular, common vision and its pursuit. The MLDC
recommended the following definition be adopted service-wide:
Diversity is all the different characteristics and attributes of individuals that are
consistent with Department of Defense core values, integral to overall readiness
and mission accomplishment and reflective of the Nation we serve (Lyles, 2011).

Working off this definition, the MLDC’s recommendations acknowledge diversity not
simply as differences in cultural background but also different skills, experiences, and talents
that strengthen the force. In its research, the MLDC discovered multiple factors resulting in an
underrepresentation of racial/ethnic minorities and women in the senior military ranks. These
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factors include lower representation at initial accessions, classification into career fields less
likely to advance to the general officer rank, lower retention of midlevel females, and lower rates
of advancement for both female and minority officers.
In light of these factors, one avenue through which diversity can be improved is through
focused outreach. While favoring diverse applicants during the selection process is illegal (Air
Force Instruction 36-2706, 2010), performing targeted outreach is legal. Thus, in order to
improve recruiting from the currently available pool of qualified candidates, the MLDC
proposed:
DOD and the Services should engage in activities to improve recruiting from the
currently available pool of qualified candidates by





Creating, implementing and evaluating a strategic plan for outreach to,
and recruiting from, untapped locations and underrepresented
demographic groups.
Creating more accountability for recruiting from underrepresented
demographic groups
Developing a common application for Service ROTC and academy
programs.
Closely examine the preparatory school admissions processes and
making required changes to ensure that accessions align with the needs
of the military (Lyles, 2011).

This second bullet spurred then–Secretary of the Air Force Deborah Lee James to publish
guidance for the Air Force’s desired demographic breakdown of its officer applicant pool. These
goals include 30 percent female, 10 percent Hispanic/Latino ethnicity, and 20 percent non-white
(James, 2014). Taken together, the stated desire of senior leadership is clear—increased
diversity, in all its forms, is not simply desired, but necessary in order to accomplish the Air
Force’s mission.

Recruiting Pool Size
Having discussed the need for recruits with the greatest potential to succeed in technical,
multidomain 21st-century conflicts, the next consideration is necessarily who these recruits
might be. This question is largely a function of an individual’s eligibility and willingness, each
discussed in turn below.
Eligibility
For a civilian to enter military service, he or she must be eligible to serve in the Armed
Forces. Specific to this research, recruits for the USAF officer corps must be U.S. citizens who
meet a range of eligibility requirements. These requirements range from physical fitness
standards to mental aptitude, no significant criminal background, and even limitations on spouses
and/or children (U.S. Air Force Reserve Officers’ Training Corps, 2014b). These requirements
are necessary structural barriers imposed to ensure that the force is mentally, physically, and
9

morally fit to serve. Previous research such as Lim et al. (2014), have established a methodology
to model the approximate effects of these requirements on the American population eligible to
serve in the military using large scale, nationally representative data sets. Using his methodology
and similar data6, Figure 2.1 estimates of the effects of eligibility requirements for the award of
an AFROTC HSSP.
Figure 2.1. Eligibility Rates

SOURCE: U.S. Census Bureau, 2013; Blewett et al., 2016; and U.S. Department of Labor, Bureau of Labor Statistics,
2014.

This figure displays an array of key eligibility restrictions applied sequentially and
conditionally in order to transform the U.S. population to create “pseudo-eligible” population
benchmarks. This methodology is similar to previous studies examining the impact of eligibility
requirements on the pool of available applicants (e.g., Schulker, 2010). This bar chart models
6

Lim et al., 2014, models the requirements for the American population eligible to become an officer using the
ACS, and the Behavioral Risk Factor Surveillance System. His analyses, however, include a bachelor’s degree as a
requirement which does not reflect the eligibility standards for acceptance to AFROTC or USAFA considering
cadets earn their bachelor’s while enrolled in the program. These analyses also differed as the NHIS was used
instead of Behavioral Risk Factor Surveillance System.
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actual Air Force eligibility requirements as close as possible using population variables available
in nationally representative data sets. Each additional restriction imposed from left to right is
described on the y-axis and reduces the population pseudo-eligible to serve. For example, 106.6
million Americans are between the ages of 16 and 40. After shrinking the age bracket to 17–347
only 78.3 million remain. Next, the requirement of a high school diploma shrinks the population
to 57.3 million. After all requirements are imposed, only 19.8 million are still eligible—18.6
percent of the initial population. It is important to note that this eligibility modeling is an
imprecise but illustrative estimate for the number of U.S. youth eligible for an AFROTC
scholarship. For example, a high school diploma is a factor necessary to receive, but not apply
for, an AFROTC high school scholarship, and this figure also does not include the percentage of
high school graduates who will go on to enroll in an eligible four-year college.
Previous research has highlighted that eligibility requirements specific to enlisted accessions
are increasingly restricting the supply of eligible individuals in the U.S. population termed
Qualified Military Available. According to recent estimates, eligibility has declined to a mere 13
percent of American youth who qualify to enlist without a waiver, are “available” (i.e., not
college-bound or attending college), and score above the traditional cut off of the 30th percentile
on the Armed Forces Qualifying Test. This percentage is not specific to service as a
commissioned officer given that AFROTC and USAFA both seek college-bound youth that
Qualified Military Available would consider unavailable. However, the downward eligibility
trend is likely the same (Office of the Under Secretary of Defense, Personnel and Readiness,
2014). While the U.S. population as a whole is growing, declining eligibility presents a
significant challenge to recruiters as they must filter through greater numbers of ineligible youth
in order to meet with one who is eligible.
Propensity
An eligible citizen must also be willing, or have the propensity, to serve. Propensity can be
measured in a number of ways, but for this research, I rely on a nationally representative survey,
Monitoring the Future, which asks a representative sample of high school seniors “How likely is
it that you will serve in the armed forces after high school?” (Johnston et al., 2015)8 Consistent
with other researchers (e.g., Lim et al., 2014), those who indicated they “probably will” or
“definitely will” serve are considered propensed. The reported measures of propensity are
separated by demographic group and indicate the proportion of each group expressing a
willingness to serve in the military. According to tabulations of Monitoring the Future data, I
estimate that a mere 14 percent of the pseudo-eligible population expresses willingness to serve.
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Seventeen is the youngest age at which an applicant can begin a commissioning program, and 34 is the oldest age
for commission.
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Other surveys, such as JAMRS’ Youth Poll, more extensively explore youths’ perceptions towards the military and
are utilized to construct measures of propensity broadly used across the recruiting community. Regrettably, these
data were not available for use in this research.
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Overall propensity rates are a function of numerous perceptual factors, such as support for
current military activities, feelings of patriotic duty, unemployment rates, and general national
pride.
It is crucial to note that this willingness is not static, and influencing its levels is a primary
goal of recruiters. Outreach to groups or regions displaying higher levels of propensity may
result in a greater number of applicants, but a lower willingness does not imply that an individual
in this group is more inflexible or less susceptible to information that could alter their preexisting beliefs. In fact, research by the DoD’s Joint Advertising, Market Research and Studies
(JAMRS) has found that 50 percent of recent enlistees did not initially intend to join, and 59
percent of recent enlistees developed their interest in joining within the previous year providing
evidence that individual propensity is variable (Poling, 2012). Similar to eligibility, overall
willingness fluctuates; it is currently declining from its most recent peak of 13.5 percent in 2013
to 12.3 percent in 2014 and 11.9 percent in 2015, the last year for which Monitoring the Future
data is available (Johnston et al., 2015). Youth unemployment rate is a significant predictor of
the willingness of youth to consider a career in the armed forces. With falling unemployment
finally trickling down to younger Americans, the economic draw of a guaranteed job is
decreasing (Office of the Under Secretary of Defense, Personnel and Readiness, 2014).
Figure 2.2 updates the previous chart by adding the proportion of eligible youth also willing
to serve.
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Figure 2.2. Eligibility and Willingness Rates

SOURCE: U.S. Census Bureau, 2013; Blewett et al., 2016; and U.S. Department of Labor, Bureau of Labor
Statistics, 2014.

As seen above, these estimates indicate that while 19.8 million Americans are eligible to
serve, a mere 2.7 million are eligible and willing. Considering that job prospects, values, and a
multitude of individual factors change over time, that this 2.7 million population is not
exhaustive is unsurprising. Rather, this restricted grouping simply represents the pool from
which accessions (in this case, specifically officer accessions) are most likely and most easily
recruited. Considered in isolation, this 2.7 million figure is somewhat out of context without an
awareness of the number of accessions required each year. These numbers unsurprisingly vary
year by year, but the average accessions by category for FYs 2012–2014 are displayed in
Table 2.2 below.
Table 2.1. Accessions by Service and Personnel Type
Enlisted

Officer

All-Service Active Duty Total

154,860

17,014

Active Duty Air Force

26,624

4,312

All-Service Reserve Component Total 115,316
Air Force Reserve and Guard

8,433
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15,218
1,414

All-Service Total

270,176

32,232

NOTE: Enlisted accessions include both nonprior service and
prior service accessions.
SOURCE: Office of the Under Secretary of Defense, Personnel
and Readiness, 2014.

Comparing the 2.7 million pseudo-recruiting pool against the total average annual officer
accessions count of 32,232; there could appear to be little cause for concern. This ratio however
is in fact shrinking which raises concerns of applicant quality and equally important, diversity.
Demographic Variations
It should be unsurprising that there are significant differences in the rates of eligibility and
willingness among different demographic groups. These variations further complicate the duties
of USAF officer recruiters as they attempt to generate a demographically diverse group of
applicants for their respective commissioning programs.
Demographic variations in eligibility are driven by variations in its subcomponents—for
example, a greater percentage of women than men hold a high school diploma, while the
percentage of non-Hispanic white Americans who are citizens is greater than other race/ethnic
groups. Small differences in each subcomponent are magnified as each successive requirement is
imposed, which results in a significant differences in eligibility rates. Research has highlighted
that entrance requirements such as age, college degree, citizenship, criminal history, and
fitness/medical disqualify different demographic groups at different rates (Schulker, 2010). Table
2.2, below, displays these varying levels across demographics.
Table 2.2. Eligibility and Willingness Rates
Male

Female

Eligibility

Propensity

PseudoEligible
and
Willing

Overall

10.2%

17.0%

1.7%

White

13.4%

15.3%

Black

4.7%

Hispanic

3.2%

Demographic

Eligibility

Propensity

PseudoEligible
and
Willing

Overall

14.3%

7.9%

1.1%

2.1%

White

18.8%

4.9%

0.9%

20.3%

0.9%

Black

5.6%

14.0%

0.7%

18.9%

0.6%

Hispanic

6.0%

11.8%

0.7%

Demographic

NOTE: Overall rates assume eligibility and propensity are independent. This characterization is inaccurate but
informative for illustrative purposes.

Table 2.2 shows that while non-Hispanic white male propensity is relatively lower than black
or Hispanic male rates, their higher level of eligibility results in the greatest pseudo-eligible and
willing percentage among males. High levels of black and Hispanic propensity are offset by
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relatively lower levels of eligibility. Overall, female eligibility is higher than that of men, but
female willingness is lower. A graphical representation of these varying levels is shown by the
sequential addition of eligibility requirements in Figure 2.3 below which replicates Figure 2.2
but illustrates differences by sex.
Figure 2.3. Eligibility and Willingness by Sex

SOURCE: U.S. Census Bureau, 2013; Blewett et al., 2016; U.S. Department of Labor, Bureau of Labor
Statistics, 2014; and Johnston et al., 2015.

The figure shows the differential effect of each successive requirement on gender
representation of the pool of eligible and willing prospects. While there are slightly fewer
women than men in the U.S. population, by the time all eligibility restrictions are imposed,
women make up slightly more than half of the eligible population. Once propensity is included,
the picture changes drastically; this population is nearly 75 percent male (2 million / (2 million +
0.7 million)). In a similar vein, Figure 2.4, below, displays differences by race/ethnicity.
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Figure 2.4. Eligibility and Willingness and Accessions by Demographic

SOURCE: U.S. Census Bureau, 2013; Blewett et al., 2016; U.S. Department of Labor, Bureau of Labor Statistics,
2014; and Johnston et al., 2015.

Instead of displaying the decreasing counts or individuals of each racial/ethnic demographic
group with each successive requirement, Figure 2.4 displays the representation of each group in
each of four categories—population, eligible population, eligible and willing population, and the
actual demographics of the 2014 USAF officer accessions cohort. A comparison to the actual
accessions cohort provides context to the actual behavior of each demographic group and
exposes the limitations of this modeling.9 For example, while 16 percent of the pool of the
pseudo-eligible and willing population is Hispanic, their representation in the pool of 2014
officer accessions is only 15 percent. Conversely, non-Hispanic white representation increases
by 9 percent after imposing eligibility requirements, decreases by 10 percent after willingness is
included, and finally increases by 5 percent (61 percent versus 56 percent) when comparing the
accessions cohort to the eligible and willing cohort. This discrepancy could highlight a limitation
of the accuracy of this methodology or expose differences in stated and revealed preferences for
military service among groups. In either of these cases, the non-Hispanic white individuals are
over-represented in the accessions pool (pink bar) relative to both the U.S. population (green bar)
9

The “Other” category for 2014 officer accessions includes individuals who declined to select a race, thus inflating
other representation and deflating the representation of other groups.
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and the pseudo-eligible and willing population (orange bar), while Hispanic and African
Americans are under-represented.
The previous discussion relates to the recruiting environment of the recent past; forecasted
trends in demographic, eligibility, and propensity are even more troubling. Figure 2.5 illustrates
future demographic trends from the latest U.S. Census Bureau estimates. These forecasts
illustrate that the population group currently demonstrating the highest eligibility and willingness
(non-Hispanic white) will constitute a much smaller percentage of the future American
population, while the representation of those with relatively lower eligibility and willingness will
grow. These trends are particularly strong for those under the age of 18, implying that the
recruiting-age population will have even greater minority representation than the total
population. This demographic shift implies that recruiting from the population of traditionally
eligible and propensed youth will become increasingly challenging in the future, and efforts to
improve eligibility, willingness, or both among the non-white population are necessary.
Figure 2.5. ACS Future Demographic Trends

SOURCE: Ortman, 2015.
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How is the DoD Responding?
The DoD and USAF are not naïve of these demographic and cultural shifts. A number of
reports and policy directives have been issued in response to these new realities in an effort to
guide the service towards appropriate action.
Human Capital Annex to Strategic Master Plan
In 2014, USAF published its 30-year Air Force Strategy (USAF, 2014). This high-level
document was followed in 2015 with a Strategic Master Plan that begins to operationalize the
vision and enable the prioritization of effort and policy towards the achievement of these ends.
The Strategic Master Plan contains four annexes that delve into further detail about each of these
focus areas: the Human Capital Annex (HCA), the Strategic Posture Annex, the Capabilities
Annex, and the Science and Technology Annex (USAF, 2015).
The Human Capital Annex supports A Call to the Future’s emphasis on “a strategically agile
force to unlock the innovative potential resident within our Airmen.” The HCA “provides initial
direction for the Air Force to develop and sustain Airmen to provide a force able to achieve that
vision and higher level guidance.” The HCA reiterates the necessity of maintaining and
improving the adaptability, resilience, innovation, and diversity of USAF’s most critical asset—
its airmen.
According to this annex, this “starts with attracting and recruiting the best of those eligible to
serve . . . from all constituent and emerging markets.” The HCA acknowledges that changing
demographics and cultural shifts mean that future airmen will have unique skills, needs, and
desires, necessitating a reconsideration of recruiting practices and efforts. Some of this
reconsideration necessitates an investigation into alternative branding, specialized pay, and even
currently restricted methods such as lateral entry; however, it also involves broadening outreach
beyond traditional recruiting pools. According to the annex, “We must deliberately expand our
search pattern beyond traditional recruiting pools to ensure we have the capable, inclusive force
the future strategic environment requires.”
Force of the Future
On his first day as Secretary of Defense, Ash Carter made clear his commitment and resolve
to build “The Force of the Future” in order to maintain the DoD’s competitive edge. He charged
Brad Carson, then–Acting Under Secretary of Defense for Personnel and Readiness to conduct a
thorough review of the DoD’s personnel system and to identify avenues through which it could
be improved and modernized. The results of this review trickled out in the subsequent months
with three “links to the Force of the Future,” each summarizing a number of initiatives meant to
modernize the system from the ground up.
The specific recommendations are numerous but, for the purposes of this work, two emergent
themes can be broadly categorized: efforts which improve the flexibility and appeal of the
18

Armed Services to future recruits and efforts to more ably and efficiently recruit the talent
necessary for the force. The first theme can be considered to affect the supply side – broadening
the willingness of the pool of eligible Americans, while the latter focuses on the demand side
through its consideration of the organization, tools, and practices of the recruiting force.
One reform highlighted in then Secretary Carter’s “First Link” is to examine ways to
improve recruiting. This broad, first cut was intended to investigate subsequent, actionable, steps
to affect change in this field with recommendations due back to the Secretary within the year
(DoD, 2015). The results of this effort were represented in part in “The Next Two Links to the
Force of the Future” with initiatives to “Modernize the U.S. Military Entrance Processing
Command (MEPCOM)” and “Expand Joint Advertising, Market Research and Studies
(JAMRS)/Defense Manpower Data Center Micro-targeting to Create a Recruiting Database”
(DoD, 2016).
Both of these accessions related initiatives focus on the demand side by improving the
practices and tools of the recruiting force. MEPCOM is the joint organization responsible for
processing, screening, and managing recruits and its proposed improvement primarily involves
the digitization of personnel records and streamlining the process for applicants and recruiters
(DoD, 2016). The second initiative seeks to improve the capabilities of JAMRS—the DOD
program responsible for marketing, communications, market research and studies, particularly
relating to the perceptions and willingness of American youth to serve in the U.S. military. In
addition to conducting studies and fielding surveys, JAMRS maintains a centralized list
procurement recruiting database which this initiative seeks to improve and expand (JAMRS,
2016). The expansion of JAMRS will leverage “predictive analytics and micro-targeting
strategies . . . to tackle challenging recruiting essentials like talent and diversity—not just
numbers.” Through this improvement JAMRS will assist recruiters of every service by:
Being able to identify the relevant recruiting market data, and to use it in simpler
and faster ways, will improve recruiter engagement across a larger population
with a higher propensity for military service, better optimizing recruiter time and
effort to reach out to engage with America’s talented youth (DoD, 2016).

On November 1, 2016, then Secretary Carter announced the fifth and sixth “links” to the
Force of the Future. The fifth focuses on “Enhancing geographic, demographic, and generational
access in military recruiting while the sixth involves “Reinvigorating the Reserve officers’
Training Corps”. The fifth link’s focus on enhanced access hinges on improved aims primarily to
improve propensity by better communicating the benefits of military service through outreach to
key influencers, improving relationships with and access to high schools, as well as improving
media messaging and marketing campaigns. The sixth link’s desire to reinvigorate the ROTC
program comes at its 100-year anniversary and aims to improve the program’s access to and
attractiveness at top tier institutions, higher quality instructors, instruction, and opportunities
during the program, and finally improved management and administration.
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The initiatives discussed in the fifth and sixth links are numerous and most will have some
effect on AFROTC HSSP applications either by improving perception, and thus propensity for
the program, or strengthening the recruiting community’s ability to reach propensed students. A
few are highlighted below as especially relevant to this work.










Identify the types of [access to high school students by military recruiters] that are most
beneficial (additive to the minimum access required by law), using the results of a recent
poll of military recruiters from across all Services, which will be available in January
2017. Include information about access opportunities in the regionally-focused “best
practices guidebooks” for recruiters.
Leverage predictive models to identify both "priority qualified" applicants- those most
likely to be successful in military training and service, as well as potential applicants who
are “undecided.”
Take advantage of Military Service Academy cadet/midshipman reach-back and
ambassadorship to their high schools (home town recruiting model) to encourage
application to the Service Academies and competition for ROTC scholarships.
Create a ROTC Alumni Advocacy Program, similar to the Naval Academy's Blue and
Gold, through which successful ROTC alumni reach out to high-potential high school
students, and assist with the ROTC scholarship application process; college review,
selection, and application; and applications for financial aid.
Expand female and minority youth recruitment for software engineering/STEM majors
and ROTC, via funded visits for select high school seniors to elite engineering/STEM
schools with ROTC programs. Allow student visitors to experience an ordinary day in the
life of an engineering/STEM major who is also an ROTC scholarship cadet, by
shadowing an ROTC cadet/student at the school.
Identify successful units in underserved areas to serve as a base from which to expand the
Department’s geographic and demographic reach (Carter, 2016).

In the aggregate, efforts from the latest links will improve public perception of military
service, enhance the benefits and opportunities of the ROTC program, and strengthen the
recruiting community by enabling improved collaboration and a greater ability to reach potential
recruits. While no single modernization proposed by the Force of the Future is revolutionary,
taken together they represent a radical departure from the DOD’s traditional personnel
management practices. Initiatives explicitly relating to outreach and recruiting (demand side)
represent only one portion of the personnel lifecycle experiencing modernizations. However,
reform in all aspects have the potential to affect propensity, and thus supply, of future recruits. In
both cases, dynamic change is afoot in the military personnel community to modernize and
streamline its human capital management.
Diversity and Inclusion Strategic Master Plan
In 2012, the DoD published a Diversity and Inclusion Strategic Master Plan, which not only
provides a definition of diversity and its relevance to the military, but also establishes three goals
for the greater attainment of diversity in the force and objectives, actions, and initiatives to work
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towards these goals. This plan begins by defining diversity intentionally broadly as “all the
different characteristics and attributes of the DoD’s Total Force, which are consistent with our
core values, integral to overall readiness and mission accomplishment, and reflective of the
nation we serve.” This document reaffirms the belief that “diverse backgrounds, experiences, and
ways of thinking” are crucial for the DoD to perform efficiently, effectively, and optimally.
Further, this plan discusses the necessity of agile adaptation given that “as demographics
change, we are in a “Battle for Talent” to ensure we are able to recruit and retain the best our
nation has to offer.” In order to remain “the globally dominant fighting force,” it is necessary to
focus outreach efforts on emerging diverse markets in order to attract and recruit a skilled
workforce to meet current and future needs.
To achieve these ends, the plan promotes three goals towards the achievement of greater
diversity and inclusion:




Ensure Leadership Commitment to an Accountable and Sustained Diversity Effort
Employ an Aligned Strategic Outreach Effort to Identify, Attract, and Recruit from a
Broad Talent Pool Reflective of the best of the Nation We Serve
Develop, Mentor, and Retain Top Talent from Across the Total Force

This research is primarily concerned with addressing the imperative of the second goal which
implicitly acknowledges the DOD’s interest in identifying and attracting “the most competent,
qualified, and diverse workforce.” To do this, recruiting efforts must keep pace with the shifting
demographics of the nation. Strategic outreach and its strategies “must be adapted and aligned to
ensure DOD penetrates all constituent markets.” Two objectives are outlined in support of this
goal – “Design and perform strategic outreach and recruitment to reach all segments of society”,
and “Ensure policies and programs support the efforts to identify, attract and recruit from a
broad, diverse talent pool.” The actions and initiatives proposed in support of this first objective
are outlined in Table 2.3.
Table 2.3 Diversity and Inclusion Strategic Plan Objective 2.1
Objective 2.1: Design and Perform Strategic Outreach and Recruitment to Reach All Segments of Society
Strategic Actions
Initiatives
1. Ensure current recruitment
 Assess the effectiveness of current branding and recruitment
practices are effectively reaching
practices for all demographics/markets to ascertain actionable steps
all segments of society
to increase access and positioning
 Establish a baseline for the purpose of identifying merit-based
barriers and improving diversity in applicant pools by 2013
 Establish framework to collect, review, and analyze applicant flow
data and recruiting trends to relevant civilian labor force (RCLF) data
and eligible applicant pool to identify gaps
 Expand and exercise the use of Schedule A. Veteran and special
hiring authorities as part of the strategy to recruit a diverse workforce
2. Synchronize outreach and
 Establish a framework to review and identify both outreach and
recruitment activities across DoD.
recruitment activities
Ensure that outreach and
 Identify and integrate areas of overlap if practical
recruitment strategies are designed
 Employ Special Emphasis Program (SEP) Managers to work
to draw from all segments of
towards attracting, recruiting, and retaining a diverse workforce
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society
Establish/expand strategic
relationships with internal and
external key stakeholders at
diverse colleges and universities,
trade schools, apprentice
programs, Science, Technology,
Engineering, and Mathematics
(STEM) initiative programs, and
affinity organizations
SOURCE: DoD, 2012.
3.





Assess and leverage relationships with DoD and non-DoD entities to
enhance outreach and recruitment strategies to ensure that they
effectively reach all segments of society
Review and ensure that internship, fellowship, and scholarship
programs have diverse pipelines to draw candidates from all
segments of society
Review and ensure a flow of applicants from diverse backgrounds to
the Service Academies and other officer accession sources

This dissertation has the potential to support actions one and two through its focus on the
resources traditionally not effectively reached by existing outreach and recruiting efforts. By
analyzing applicant flow data and conducting outreach to segments and regions not traditionally
accessed, we can become “more reflective of the nation we serve” (DoD, 2012).

Why This Work Is Relevant
DoD will face recruiting challenges in the future, but its leadership is well aware of these
strategic challenges and is attempting to address them on the strategic level. The burden of
implementing this vision however falls primarily on the recruiters on the ground. Knowing he or
she is tasked with finding both highly skilled and diverse applicants to USAF, where should an
officer recruiter look? While recruiters doubtless become the expert on their local recruiting
market, particularly at the beginning of their recruiting assignment they may not yet know where
to best conduct outreach. Further, even well-established recruiters may not be aware of the
locations most likely to produce specific types of applicants. Finally, a 15-percent increase in
accession production goals FY 2017 to FY 2019 “will require targeted recruiting effort to
maintain quality” (AFROTC, Directorate of Recruiting, 2016).
Addressing these current and future challenges will require a significant expenditure of time,
effort, and resources, but the stakes could not be higher. Ensuring USAF has a skilled, diverse,
and deep pool of future accessions is paramount to our national security. This strong pool of
accessions requires a similarly strong pool of applicants—a goal which this dissertation aims to
contribute.
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3. Current Recruiting Practices

There are numerous avenues through which a prospect10 might join the military. Even
ignoring his or her choice of different services—Army, Navy, Marine Corps, or Air Force, there
exist different accessions pipelines through which an individual can become an officer, enlist, or
even serve as a DoD civilian. Within the Air Force, an individual can commission as an officer
upon graduation from USAFA, completion of the Air Force Reserve Officer Training Corps
program at a civilian college, or successfully completing Officer Training School (OTS). Each of
these three primary sources of commission (SOCs) has different requirements to enter which
drive their recruiting practices.
For example, OTS requires its applicants to already hold an accredited bachelor’s degree,
whereas a commission through AFROTC and USAFA is earned in parallel with a bachelor’s
degree. AFROTC and USAFA students, called cadets, cannot have any dependents during their
time in the program. A wide range of eligibility criteria exist associated with each pipeline, to
say nothing of the varying program lengths, subsequent service commitment, and military
occupational opportunities. As a result, the applicant pools vary, sometimes drastically, across
commissioning services. The two most similar and relevant to this methodology are AFROTC
and USAFA. In order to understand the practices, processes, and needs of each SOC, a brief
discussion of each program’s attributes is necessary.

AFROTC
AFROTC is a program available at more than 1,100 college campuses in the United States.
Students enrolled in AFROTC take college courses with their civilian peers while pursuing their
commissions through a series of military courses and training experiences at their local
detachments. AFROTC cadets are eligible for scholarships to defray the cost of tuition, a small
stipend, and a guaranteed job upon graduation.11 Program graduates incur a service commitment
10

To create order in this complex environment, all recruiting organizations have established categories to track
people as they go through the recruitment process. The following categories are used by AFROTC. The first
category is a prospect—an individual of uncertain but potential eligibility and some degree of interest or
willingness. A prospect becomes a lead when he or she provides contact information to a recruiter, thus expressing a
higher level of interest. A lead becomes an applicant when he or she begins an application to the military. In the
officer application process, a qualified applicant is one who meets all eligibility criteria and whose application is
completed and submitted to the selection board. The selection board then ranks all qualified applicants and offers a
scholarship or appointment to those receiving top scores. Finally, recipients are those who accept their offer and are
then committed to entering the commissioning pipeline.
11

Not all AFROTC cadets receive a scholarship, and not all scholarships are given to high school applicants—some
scholarships are awarded each year to students already enrolled in college. Outreach to these individuals is beyond
the scope of this work. Henceforth, a “scholarship” is considered synonymous with an HSSP in this dissertation.
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of, at minimum, four years. Students apply during their senior year of High School and are
offered one of three types of scholarships outlined in Table 3.1, below.
Table 3.1 AFROTC HSSP Types and Benefits
Type
Type 1

Tuition Covered
Full College Tuition

Allowance
Most fees and book allowance

Percent Offered
4%

Type 2
Type 7

Up to $18,000
Up to In-State Public School Rate

Most fees and book allowance
Book allowance

15%
81%

SOURCE: AFROTC, 2014d.

Type 1 and 2 scholarships are primarily offered to students who commit to majoring in a
technical, STEM, field in college12—which is a requirement for accession to many technical
AFSCs. Therefore, the award of the most generous scholarships to technically savvy applicants
is one way the Air Force can increase its STEM qualified pool. All AFROTC scholarships are
awarded competitively with a fixed quantity of scholarship funds available for disbursement each
year. The direct implication of the fact that scholarships are awarded to the most qualified
candidates is that a larger and more elite applicant pool results in recipients with higher
qualifications. Table 3.2, below, displays the mean academic qualifications of scholarship
recipients of each of the three types.
Table 3.2. AFROTC Scholarship Recipient Mean Academic Qualifications
Type 1
Type 2
SAT
1356
1362
ACT
31.2
31.1
GPA
3.83
3.83
SOURCE: AFROTC, 2014b.
NOTE: GPA = Grade Point Average.

Type 7
1304
29.6
3.76

The AFROTC recruiting force is organized under the Directorate of Recruiting (AFROTC,
Directorate of Recruiting) and primarily consists of newly commissioned program graduates
assigned to outreach and recruiting for their first tour of duty.13 These recruiters are called GBRs,
in recognition of their rank as newly commissioned second lieutenants (whose rank insignia are
gold bars). Cadets who desire an initial assignment as a GBR apply during their senior year and
are selected with consideration given to their diversity. Throughout their one-year assignment,
12

AFROTC considers the following majors technical – Aeronautical, Aerospace, Architectural, Astronautical, Civil,
Computer, Electrical, Environmental, and Nuclear Engineering, Architecture, Chemistry, Computer Science,
Mathematics, Meteorology/Atmospheric Sciences, Nuclear Physics, Operations Research, and Physics (AFROTC,
2014c).

13

Many AFROTC detachments, particularly larger ones, have a Recruiting Flight Commander who is typically an
Active Duty Captain. Recruiting Flight Commanders are primarily concerned with in-college outreach and
recruitment aimed at increasing the enrollment in the AFROTC program from students already attending college.
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these lieutenants engage in a high tempo of high school visits and college fairs in order to
educate prospective applicants on the merits of the AFROTC program. Unlike enlisted recruiters,
GBRs are not assigned a specific applicant production goal.14 Twenty new lieutenants are
selected each year, and they are stationed across 18 separate AFROTC detachments across the
country in locations specifically chosen for their proximity to and potential exposure to minority
high school students15. These GBRs report to one of approximately five Regional Directors of
Admissions (RDAs) corresponding to their geographic region. The distribution of GBRs for the
academic years 2015–2016 and 2016–2017 is seen in Table 3.3.
Table 3.3. AFROTC Gold Bar Recruiter Host Detachment
AFROTC
Detachment

School Host

City

State

Zip

002

California State
University, San
Bernardino

San
Bernardino

CA

92407

003

University of Houston

Houston

TX

77204

025

Arizona State University

Tempe

AZ

85287

045

San Jose State
University

San Jose

CA

95192

055

University of California Los Angeles

Los Angeles

CA

90024

086

California State
University–Sacramento

Sacramento

CA

95819

155

University of Miami

Miami

FL

33124

158

University of South
Florida

Tampa

FL

33620

165

Georgia Institute of
Technology

Atlanta

GA

30332

195

Illinois Institute of
Technology

Chicago

IL

60616

310

Louisiana State
University A&M

Baton Rouge

LA

70803

330

University of Maryland

College Park

MD

20742

560

Manhattan College

Riverdale

NY

10463

605

North Carolina A&T
State University

Greensboro

NC

27411

14

Like most other Air Force officers, GBRs receive an officer Performance Report which broadly summarizes the
performance of their primary and additional duties. No direct measure of the number of applicants produced by a
GBR exists and as a result their production cannot directly be used in these reports.

15

AFROTC, Directorate of Recruiting has requested a potential increase of 30 GBR for the 2018–2019 school year
(U.S. Air Force Reserve Officers’ Training Corps, Directorate of Recruiting, 2017).
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645

Ohio State University

Columbus

OH

43210

835

University of North
Texas

Denton

TX

76203

842

University of Texas–
San Antonio

San Antonio

TX

78285

910

University of
Washington

Seattle

WA

98195

NOTE: Detachments 003 and 560 host two GBRs, while the rest had
one.

Operating from their central location at the detachment, GBRs conduct outreach for the High
School Scholarship Program within a four-hour travel radius. While the distance covered in four
hours varies to a large degree, this radius was approximated to 250 miles. Figure 3.1 displays the
geographic distribution of GBRs and each GBR’s travel radius to demonstrate the national
“coverage” of the GBR recruiting force. As seen by this figure, GBRs are distributed more
heavily along the coasts and in the South. This distribution is not dissimilar to the colloquially
termed “Southern Smile” of historically productive military recruiting regions.
Figure 3.1. AFROTC Gold Bar Recruiter Distribution

NOTE: Green circles represent AFROTC Detachments hosting two GBRs.

The causal chain between outreach and applicants has not been thoroughly established by
AFROTC GBRs. While many speak anecdotally about the students they have assisted, no formal
evaluation of the effect on aggregate applicant generation has been conducted. The closest
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available is a survey completed by 236 AFROTC freshmen, which revealed that only 0.9 percent
of respondents first heard about AFROTC through a GBR. Further, on a 1-5 Likert scale
assessing how helpful various sources were in learning about AFROTC, GBRs averaged 1.3, far
below AFROTC.com (3.12), Parents/Family (3.01) and Friends (2.55). These are not
encouraging results for the success of the GBR program, but a survey of enrolled cadets does not
capture the sentiments of the entire recruiting pool (AFROTC, Directorate of Recruiting, 2016).
While not a measure of GBR outcomes, one measure of AFROTC’s outreach success is the
degree to which the HSSP applicant pool matches James’s previously discussed goals. Table 3.4
compares these goals to the applicant pool and those selected for a scholarship.
Table 3.4. 2014 HSSP Applicant Diversity Statistics

Gender Ethnicity

Race

Category
American Indian/Native Alaskan
Asian
Black/African American
Native Hawaiian/Pacific Islander
White
Other

Secretary of the Air
Force National
Pool Officer Goals
1%
8%
10%
1%
80%
-

HSSP Applicant

HSSP Selectee

1%
7.6% (–0.4%)
14.8% (+4.8%)
1.2% (+0.2%)
58.8%
16.9%

0.4% (–0.6%)
8%
2.7% (–7.3%)
1.1% (+0.1%)
77%
-

Hispanic/Latino

10%

11.6% (+1.6%)

7% (–3%)

Non-Hispanic/Latino

90%

88.4%

93%

Female

30%

32% (+2%)

22% (–8%)

Male

70%

68%

78%

SOURCES: James, 2014; AFROTC, 2016a.

As seen above, HSSP applicant demographics match or exceed goals in every category
except Asian. With an applicant pool of 8,737, the difference of 0.4 percent means a mere 27
fewer Asians applied than desired. The selectees are, however, less diverse. This difference
illustrates that minority groups are less competitive in the selection process than the nonHispanic white male majority.
The AFROTC Strategic Plan tasks AFROTC recruiters to ensure “the most diverse and
skilled leaders become a part of the AFROTC program” through the following three goals:




Goal A.1: Improve the selection and recruitment of cadets
Goal A.2: Retain high-quality cadets
Goal A.3: Meet USAF diversity applicant pool goals.

In order to meet these three goals, AFROTC, Directorate of Recruiting created a National
Recruiting Strategy that identifies significant misconceptions about the opportunities and
requirements of AFROTC, leading to the charge that “AFROTC recruiters must ensure routine

27

and open communication with teachers, students, and parents to correct misconceptions”
(AFROTC, 2017).
This is particularly challenging as the AFROTC Marketing budget has declined
precipitously, from its FY 2007 peak of $1.4 million to a mere $200,000 in FY 2017. In light of
these resource constraints, the NRS tasks AFROTC recruiting personnel to “utilize total force
cooperation with other Air Force recruiters and [to] better utilize external resources,” such as
collaboration with Air Force Recruiting Service (AFRS) and OTS recruiters. Further, these
resource constraints heighten the necessity of AFROTC recruiters to utilize “critical path
recruiting which constitutes a focus on events and meetings with a high likelihood or proven
record of involving highly qualified leads” (AFROTC, 2017). his recruiting philosophy is best
summarized as “interest the qualified, do not qualify the interested” and requires focused,
specific outreach to high-caliber prospects who may not know of the opportunities offered by an
AFROTC scholarship.
In order to assist in the achievement of Goal A.2, the NRS identifies AFROTC, Directorate
of Recruiting role as to produce applicants of the highest quality with the greatest likelihood of
successfully completing, and thus being retained in, the AFROTC program. To operationalize
this goal, the NRS tasks AFROTC recruiters to “ensure that they do not waste time on events that
have been ineffective in the past, and instead, they must engage in events yielding high numbers
of qualified leads” (AFROTC, 2017).
Finally, Goal A.3 identifies higher headquarters recruiting guidance as a combination of
demographic diversity goals outlined in James’s Applicant Pool Goals as well as a focus on
students with STEM majors. In order to achieve these goals, AFROTC relies on market
identification to “accurately identify the target market before applying directed resources
towards securing it.” This necessitates recruiters have a high level of awareness of their
geographic region’s recruiting market and an ability to tailor their actions and activities to this
market.
Performance measurement of GBRs is an area of immense importance and simultaneously a
significant challenge. Table 3.5 displays AFROTC, Directorate of Recruiting reported metrics
relating to GBR effectiveness.
Table 3.5. GBR Performance Measurement
2014–2015 School Year

2015–2016 School Year

1,933

1,980

“Reach”

753,300

1,100,000

Diversity “Reach”

529,200

772800

Leads

10,700

9,200

570 Applications
215 Diverse Applications

565 Applications
213 Diverse Applications

Event Count

Directly responsible for:
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SOURCE: AFROTC, Directorate of Recruiting, 2017.

While the scope of these metrics speak to the impact of the GBR program in aggregate, it
offers no information of the relative efficacy of Gold Bar recruiters themselves or the locations at
which they do or do not conduct outreach.

USAFA
Although not the focus of this study, a review of USAFA’s recruiting practices is conducted
considering their similar desired applicant and recruiting organization. Therefore, the results of
these analyses conducted using AFROTC applicants could be informative to USAFA, and the
methodology could be applied analogously using USAFA applications in the future.
USAFA is a four-year institution located in Colorado Springs, Colorado. Unlike traditional
colleges, USAFA occupies a specific niche as a university that produces officers, not graduates,
and a source of military personnel who must first persevere through a challenging program of
study and training. Cadets at USAFA receive a full scholarship and are obligated to serve at least
five years upon graduating as second lieutenants. USAFA’s mission is to “educate, train, and
inspire men and women to become officers of character motivated to lead the United States Air
Force in service to our nation.” ("About the Academy,") The USAFA Admissions Office is
responsible for both outreach and selection of future cadets and is organized and run in a manner
similar to most colleges. However, it defines success not only in terms of its cohort graduation
rates but also the success of its officers later in their military careers.
Applying to USAFA is a multistep process. A prospective cadet must receive both a
nomination and an appointment to be accepted into the incoming class. Nominations are
typically given by an applicant’s senator or congressional representative, while an appointment is
given by the USAFA Admissions Office.16 This dual process typically requires separate
applications and interviews, and final acceptance requires both. The nomination process ensures
that incoming classes are geographic diverse with cadets entering USAFA from across the
country roughly proportional to Congressional representation.
Considering its atypical position, USAFA’s criteria and metrics used to determine
appointment are also atypical. Used in nearly every college’s admissions processes, the College
Board’s SAT aims to predict a student’s first-year GPA (Kobrin, 2008). Considering the wide
range of leadership, military, athletic, and academic training cadet’s experience at USAFA, the
use of a single academic predictor is clearly an insufficient signal of potential success for the
academy. In general, the “ideal” applicant to USAFA has demonstrated a high degree of
academic aptitude and leadership potential throughout his or her high school career. Further, this

16

Vice Presidential and Presidential nominations also exist; the former are available to children of military
members.
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applicant is medically qualified, physically fit, and has no or minor criminal infractions. Table
3.6 displays some key demographics for the class of 2019.
Table 3.6. Demographic Profile of the Class of 2019
Attribute

Count

Attribute

Count

Applicants

9,122

Mean SAT Verbal

642

Candidate Pool

7,156

Mean SAT Math

672

Offers of Admission

1,559

Mean ACT English

30.3

Admitted

1,242

Mean ACT Math

29.9

Female

329 (26.5%)

Mean ACT Reading

30.7

Asian

112 (9.0%)

Mean ACT Science Reasoning

30.0

African American

95 (7.6%)

Mean High School GPA

3.84

Native American

20 (1.6%)

Varsity Athletes

81%

Pacific Islander

32 (2.6%)

Class President/Vice President

20%

Non-Minority

845 (68.0%)

Valedictorian/Salutatorian

11%

Hispanic

138 (11.1%)

National Honor Society

66%

Eagle Scout/Gold Award

10%

Non-Hispanic

1,104 (88.9%)

SOURCE: USAFA, 2016.

As it attempts to create a high achieving, balanced cohort, USAFA is also increasingly
challenged to ensure that the cohort includes significant demographic diversity. While the
Congressional nomination process results in geographic diversity, gender and racial/ethnic
diversity cannot be explicitly considered in the selection process (AF/A1Q, 2010). Instead,
efforts are made towards purposeful outreach to diverse and highly qualified high school
students.
USAFA’s recruiting force is large and diverse. The bulk of its outreach is conducted by
academy liaison officers—USAFA representatives living in communities across the country
knowledgeable about the Academy and its application process. The majority of these liaison
officers are active or retired USAF officers, many of whom graduated from USAFA themselves.
Liaison officers are primarily volunteers and attend outreach events in their local area; they
interview qualified candidates for USAFA as well as AFROTC.
USAFA’s smaller core of full-time recruiters is stationed at the academy and goes on
recruiting “blitzes” to regions across the country. Comprising approximately 15 recruiters and
additional support staff, USAFA conducts a number of approximately two-week-long recruiting
trips each year during which time they visit high schools, community events, conferences, clubs,
and college fairs. During these events, they not only generate interest and excitement among
potential applicants, but they also actively build connections with key influencers in the local
community whose knowledge of USAFA and USAF can have a long-term, enduring positive
influence on future applicants.
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The Effect of Outreach
A primary responsibility of USAF officer recruiters is to raise awareness about the
opportunities offered by their programs. Students unfamiliar with a military career may be
unaware of the difference between enlistment and becoming an officer. This misunderstanding
can be compounded by the existence of five different recruiting organizations (AFRS
[responsible for OTS and enlisted accessions], Air National Guard, Reserve, USAFA, and
AFROTC). Explaining the differences and advantages of each path can be difficult, especially if
a high-achieving college-bound youth is unaware of the scholarships offered through AFROTC
and views all military service as incompatible with their educational goals.
Conducting outreach to minorities is especially challenging considering that in general, their
eligibility and willingness to serve in the military is lower than that of other groups. In some
ways, outreach specific to minorities may produce fewer applicants than outreach to a broader
pool. For this reason, many consider the search for quality and diversity to be mutually exclusive
goals. This dissertation takes the perspective that achieving quality and diversity simultaneously
is more difficult, but that this challenge is all the more important to pursue.
One mitigating factor in this challenge is that outreach is meant to raise awareness and
improve understanding of the opportunities offered by a career as an USAF officer. Considering
propensity is most typically measured through surveys removed from any interaction with a
recruiter, low levels of propensity are likely confounded by low levels of understanding.
Improved understanding and awareness generated through outreach would presumably increase
the propensity of individuals who would not previously have considered joining.
The effect of outreach on a prospect’s eligibility is less direct, however. It is possible that an
individual becomes aware of a USAF career through outreach becomes motivated to pursue such
a path and accordingly prepares to compete for selection. This requires a sufficiently long period
of preparation time between outreach and application, but it does illustrate a benefit of outreach
to younger prospects. Outreach could have secondary and tertiary benefits on eligibility, as
students inevitably talk amongst themselves. A student who interacts with a recruiter and
subsequently applies would likely increase other students’ knowledge and awareness of USAF
opportunities. This snowball effect would directly increase propensity and could indirectly
improve eligibility.

Existing Tools and Capabilities
USAF officer recruiters have not faced this challenging recruiting environment unassisted. A
number of recruiting tools have been developed over time to assist recruiters accomplish their
mission. Chief among these is Diversity Outreach Recruiting and Event Site Selection
(DORESS), a software program created “to assist the Air Force in identifying diversity outreach
and recruiting event sites.” This program was developed by RAND Project AIR FORCE (PAF)
as part of the FY 2012 project, “Size and Shape of the Future Total Force.” DORESS enables its
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user to select a specific student sub-population based on recruiting policy priorities and outputs
the resources (i.e., schools) containing the largest counts of the specified students. DORESS
offers the user two modes—“allocate” and “evaluate.” Allocate mode is primarily a strategic tool
for the allocation of recruiters across the nation. Evaluate mode is more tactical and intended for
recruiters to explore the demographics of resources within their region (Haddad et al., 2014).
Figure 3.2, below, depicts the output of a DORESS query “evaluating” the area within 250
miles of the centroid of the ZIP code 90045. In this example, the population category selected is
“Students from Other High Schools, Male and Female”17. Within the selected radius, the left
scroll panel displays all USAF bases, recruiting stations, and high schools with students of the
desired type(s) sorted in descending order of enrollment counts. With these criteria selected, the
user can easily determine which schools have the largest pool of students at which to conduct
outreach within their area of responsibility.
Figure 3.2. DORESS Output

Discussions with USAFA and AFROTC recruiters conducted in FY 2015 exposed the
general sentiment within the recruiting community that while DORESS can be a valuable
resource, particularly to new recruiters, its limited functionality restricts its usefulness (USAFA,
2015; AFROTC, 2015). In short, it provides a novel, and sometimes useful, capability, but it is
only one of many tools available to and used by recruiters. One significant limitation highlighted
17

“Other” denoting not “Highly-Ranked” high schools.
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is that its output is a list of schools ordered by their raw counts of students meeting the inputted
criteria. This ranking fails to consider the caliber of school, its graduation rate, propensity
measures, or any of the numerous other factors indicative of recruiting success. As a result, its
current output is deemed exploratory, not actionable. Additionally, discussions with officer
recruiters exposed the necessity that any new tool should ease the research burden and
consolidate the numerous existing resources.

Summary
Applicants to USAF commissioning programs are a specialized subset of American youth.
Not only must they be of high academic caliber and willing to serve their country, they must also
meet a series of eligibility requirements stricter than those required to enlist. This specific
population poses unique challenges to officer recruiters as they attempt to spread the word about
opportunities available through USAF service. These recruiters are limited in number, resources,
and challenged to produce applicants of increased quality and diversity. GBRs are granted a high
degree of autonomy to conduct outreach as best they can; however, with only a one-year
assignment and guidance from their predecessors in the form of a continuity binder of uncertain
quality, their understanding of their recruiting market is limited and could benefit from additional
analytic guidance.

33

4. Determinants of Recruit Generation

What contributes to an individual’s interest in becoming an USAF officer? To some
individuals, the answer is easy; perhaps a parent or another adult mentor served in the military,
or perhaps he or she always has been fascinated by aviation. Maybe he or she was drawn by an
innate desire to serve or was simply attracted by the promise of a subsidized college education
and a guaranteed job. While the factors that influence an individual towards service are person
dependent, there is serial correlation into the locations where these factors are concentrated.
An analysis of these locations can vary in scale from an individual home (person-level) to a
neighborhood, a school, a metropolitan area, a state, or even a region. Different stakeholders
have interest in differing units of analysis—a recruiting headquarters would be interested in the
allocation of recruiters across regions and states, while an individual recruiter would consider a
smaller unit of analysis, such as a school or neighborhood.
These determinants can be predictive of applications through three avenues; the correlation
between a factor and students’ eligibility to serve, students’ college attendance plans, and
students’ willingness to serve. A student who is eligible to serve as an USAF officer, plans to
attend college, and is willing to serve is the desired target for a GBR. Further, willingness is a
function of awareness; only 15 percent of Americans age 18–29 consider themselves “Very
Familiar” with the U.S. military (Mattis and Schake, 2016). Table 4.1 displays varying
familiarity rates among different demographic groups. Unsurprisingly, men respond they are
very or somewhat familiar with the military at much greater levels than women (78 percent
versus 62 percent). These rates are similar for non-Hispanic white respondents and black
respondents at 71 percent and 70 percent but slightly higher than that of Hispanic respondents
(65 percent). More concerning are the relatively low levels of familiarity among the 18–29 age
bracket. A direct comparison is impossible, as older age groups have had more time to grow their
familiarity, but it is suggestive of a challenging youth recruiting market.
Table 4.1. Military Familiarity Rates
Total

Male

Female

White

Black

Hispanic

18–29

30–44

45–64

Very familiar

22%

30%

15%

22%

24%

22%

15%

19%

27%

Somewhat
familiar

48%

48%

47%

49%

46%

43%

45%

55%

49%

Not very
familiar

23%

18%

27%

22%

22%

19%

32%

21%

18%

Not at all
familiar

7%

4%

10%

7%

7%

11%

8%

6%

7%

SOURCE: Mattis and Schake, 2016.
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NOTE: The demographic groups reported in this survey are more limited than those used elsewhere in this
document. Percentages may not add to 100% due to rounding.

For this reason, a significant responsibility of USAF recruiters is outreach—educating youth
about the opportunities and benefits of military service. USAF Public Affairs also contributes to
outreach efforts with air shows, news releases, and many other avenues increasing the visibility
of the USAF.
The concern regarding awareness is exacerbated if individuals view military service and
college as incompatible avenues. Unlike Harvard or Stanford, awareness of USAFA is decidedly
lacking. This is even more the case for AFROTC, as it is a program that can be done at numerous
colleges and universities; explaining the intricacies of the program to a high school student can
be difficult. This lack of awareness speaks to the existence of a “familiarity gap,” in which the
American public is increasingly unaware of military matters.
Advertising efforts are powerful and have been shown to have a significant impact on
enlistments (Dertouzos et al., 2003). However, they are often coarse efforts aiming at mass
education and appeal. While these efforts can be a powerful motivator, due to the significance of
joining the military, many prospects likely require in-person contact to convince or simply
reassure them of their decisions. Where then should recruiters go to contact the most prospects
most likely to be eligible and willing to serve? Diversity goals make this question even more
difficult as diverse applicants may be located in places different from where the greatest quantity
of applicants is predicted to come.
Where recruiters should conduct outreach is a complex function of numerous variables and
constraints. While personal qualifications and propensity vary immensely across individuals,
previous research has identified factors that are correlated with recruit generation. Some of these
factors are a direct result of eligibility criteria—for example, a ZIP code with a higher population
of 17–31 year olds would be predicted to produce more AFROTC applicants, considering the
HSSP’s age restrictions. Similarly, a ZIP code with a higher prevalence of obese youth would
have a smaller population of eligible prospects due to medical requirements.
Considering this research’s desire for the most accurate predictions of officer applications, a
thorough understanding of these factors is necessary to guide the creation of the database used
for these analyses. The following sections discuss factors hypothesized to be correlated to officer
application generation either through influencing a student’s eligibility or propensity. Some of
these have been previously shown to be indicative of enlisted accessions while others are specific
to the college-bound population and their effect is merely hypothesized.
Both eligibility and propensity have been discussed at length previously in this document so
only a brief review is offered here. While neither eligibility nor willingness is static for an
individual student, outreach to schools and communities with fewer of these students is a less
efficient use of time and resources. Eligibility is a function of numerous requirements including
medical, citizenship, age, and criminal history. A student would also be ineligible for an
AFROTC high school scholarship if their cumulative GPA were below 3.0 and neither their SAT
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or ACT composite were above the minimum thresholds of 1180 and 26, respectively (U.S. Air
Force Reserve Officers’ Training Corps, 2014b). The incidence of these disqualifying factors is
likely correlated with school and community attributes such as mean income, urbanicity, studentto-teacher ratio, and other available measures.
Propensity to apply for an AFROTC HSSP requires a student be willing both to attend
college and to serve in the military. Extensive research has exposed factors which influence a
high school student’s subsequent college attendance, including parental education, number of
siblings, high school student-to-teacher ratio, per capita family income, percentage of local labor
market with a college degree, and local unemployment rates (Light, 2002). Other research has
explored willingness to serve in the military (although not specifically as an officer) with factors
such as region, parental education, some school characteristics, and post-graduation college plans
shown to be correlated with eventual enlistment (Bachman, 2000). A school with attributes
indicative of high levels of both types of propensity would be the target recruiting market for a
USAF officer recruiter.
Monitoring The Future provides some indication of propensity albeit with less detail and
without geographic differences. Fortunately, a number of community and school factors
discussed below serve as proxies for more direct measures of propensity. These factors aim to
replicate the factors associated with a “military institutional presence” previously found to be
positively correlated with enlistment behavior (Kleykamp, 2006).
By multiplying a school’s demographic enrollment by the associated eligibility proportions, a
pseudo–officer eligible school population can be constructed for each high school. While this
population is inherently inexact, it can be informative to guide outreach to sites not simply with
the greatest enrollment, but to those with the greatest predicted eligible and willing population.
The criteria used in this determination of eligibility will mirror that discussed in Chapter 2. I will
now review factors previously shown to be correlated with recruit generation through either their
influence on an individual’s eligibility or willingness. These factors are discussed to provide
justification for the predictors included in the models.
Community Factors
ZIP Code Population. The demographics of a ZIP code can, unsurprisingly, have immense
effects on officer applications and accessions. An area with a large youth population will have a
larger pool of eligible prospects, while an area with relatively fewer men would have fewer
willing prospects (as propensity is lower for women). Even the race and ethnicity of a region’s
population can have large impacts on applications (Gibson, 2011).
Household Income. Non–prior service enlisted accessions have been shown to be
overrepresented in the middle three quintiles of median household income (Office of the Under
Secretary of Defense, Personnel and Readiness, 2014). While this finding is specific to enlisted
accessions, a similar relationship likely exists between officer accessions and household income.
This relationship is likely the result of income’s effect on both eligibility and willingness.
36

Household income affects eligibility, as those in the bottom quintile are less likely to have
children eligible to serve due to a higher incidence of disqualifying factors, such as obesity,
criminal activity, and dependents (Kent, 2009).
Propensity for college attendance also varies by household income. In 2014, 81 percent of
high school graduates in the top quintile of family income were enrolled in a two- or four-year
college by October of the same year. Comparatively, 63 percent of recent high school graduates
from the central 60 percent of family income were enrolled in college by October, and only 52
percent of those from the bottom quintile were (National Center for Education Statistics [NCES],
2016). Considering the target applicant pool for AFROTC scholarships are those both willing to
join the military and planning to attend college, the top income quintiles for officer accessions
are likely somewhat higher than those of enlisted. Children of wealthier individuals (top quintile)
could have lower propensity for enlisted service, as they have access to other opportunities. One
of these opportunities is college attendance; while this is traditionally incompatible with enlisted
service, it is necessary for AFROTC participation. However, propensity for service, even as an
officer, among the wealthiest quintile is likely relatively lower as the benefits of a scholarship are
less important. While the relationship between household income and AFROTC HSSP
applications is undoubtedly complex, it certainly has significant influence.
Youth Unemployment. Research has established the relationship between youth
unemployment and the percentage of enlistments deemed high quality. When employment
prospects for youth are poor, demand for a military job increases, which allows the services to be
more selective. (Office of the Under Secretary of Defense, Personnel and Readiness, 2014)
While high levels of youth unemployment likely impact the preferences of college-bound
students less directly, periods of weak employment prospects may shift individuals’ desires
towards the military if they perceive it as a secure employment option.
Veteran Presence. Veterans can act as “influencers” and encourage younger generations to
consider a career in the military. The presence of veterans in the local community can affect
youth propensity by serving as a visible reminder of the viability of a military career (Boyer,
1996).
Government Employees. Similar to the effect of veterans, government employees can act as
influencers and encourage youth to pursue a career of public service (Gibson, 2011).
Urbanicity. The degree to which a region is rural or urban also has been shown to have a
significant effect on accessions, with a greater proportion of enlistments coming from rural areas
than their youth population would assume (Kane, 2005). The effect of rurality may be weaker for
officer accessions, but including the predictor in the model will provide insight into the research
question.
Adult Educational Attainment. The connection between a parent’s education level and the
future educational attainment of their children is well-established (Dubow, 2009). A community
with a high percentage of adults holding a college degree will likely instill the values of

37

education in their children and are more likely to provide resources to their children to enable a
college education.
High School Factors
School Type. Previous analyses have shown that more than 95 percent of those who have
served attended a public high school (Lutz, 2008). It is likely that the financial means and
opportunities of private school students vary systemically from their public school peers with
implications on the attractiveness of military service.
School Enrollment. Analogous to a ZIP code’s youth population, a school’s enrollment will
directly impact the number of possible accessions from a given source. Two applications in a
single year from a high school of 100 students would be exceptional. However, two from a
school of 500 would be more typical.
Graduation/College-Bound Rate. Considering the commissioning requirement of a
bachelor’s degree, prospective accessions must not only graduate from high school, they must
also be entering college. School enrollment multiplied by graduation rate for a given school
would constitute an upper-bound (maximum) count of potentially eligible officer accessions.
College-bound percentage times school enrollment would be another, more restrictive, threshold
of potentially eligible students; however, it is possible that education about commissioning
opportunities could incentivize a student to decide to attend college. Similarly, the availability of
scholarships could enable a student of limited financial means, who otherwise would not have
attended college, to attend college and obtain a commission. Regardless, college-bound
percentage and graduation rates both serve as a proxy for a high school’s quality and its pool of
potential accessions.
School Rankings: Considering the competitive nature of AFROTC scholarships, on average,
high caliber schools produce a greater number of high quality students who would compete well
for these opportunities. A wide variety of school rankings exist which attempt to measure the
quality of schools through the aggregation of numerous school performance metrics. These
performance metrics could include the presence of an Advanced Placement or International
Baccalaureate program as well as a school’s graduation rate or college-bound rate.
STEM School: As discussed previously, a large portion of AFROTC HSSPs are given to
students who commit to STEM majors. Presumably, high schools with a ranked STEM program
are more likely to focus on these specialties with the result of a greater proportion of their
graduates willing to commit to a STEM degree program in college.
Junior Reserve Officer Training Corps (JROTC) Detachment: JROTC is a high school
program that teaches leadership, citizenship, and academics through a limited military
environment. JROTC detachments are affiliated with one military branch; approximately 40
percent of these detachments are in inner city areas, with 50 percent of enrollment minority
ethnicities and 40 percent female. JROTC cannot recruit for the military; however, research has
shown that participation in a JROTC program is strongly correlated with future enlistment (Pema
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and Mehay, 2009). While no formal research has been conducted investigating the correlation
between the JROTC program and participants’ commissioning, GBRs consider detachment
presence a positive attribute in their decision to conduct outreach. The presence and branch of
JROTC unit at a high school is included in the model under the hypothesis that its presence
might contribute to officer accessions—particularly minority officer accessions—as well as
enlistments.
Geographic Factors
Regional Differences. Previous analyses have constructed representation ratios calculated as
the ratio of the percentage of accessions originating from a region and the percentage of youth
population in that region (see Office of the Under Secretary of Defense, Personnel and
Readiness, 2014). For example, a state with 4 percent of the nation’s youth population, but 5
percent of the nation’s accessions, would have a 1.25 ratio. This ratio captures a number of
factors, including different regional qualification rates, youth propensities, and recruiting
resources, but it highlights the correlation of geography to accessions. When aggregated to the
regional level, the South produces the most accessions relative to its youth population (1.20) and
the Northeast the least (0.73) (Office of the Under Secretary of Defense, Personnel and
Readiness, 2014)
Distance to nearest AFROTC Detachment. Colleges within close geographical proximity
to an individual’s high school are presumably familiar and are often colleges to which many
students from the nearby high schools apply. If a college is the host to an AFROTC detachment,
it is more likely that students are familiar with the program and consider it a viable option. If the
nearest detachment is that of another service’s, then this could have the effect of “stealing”
applicants or alternately encouraging applications to multiple branches’ ROTC programs.
Distance to nearest military base: Similar to distance to AFROTC detachment, a high
school in close proximity to a military, or, more specifically, an USAF base, likely comes into
contact with military symbols more frequently. This would have the effect of increasing
awareness of military service as a viable career path and could thus increase applications. In this
sense, distance to a military base is measure of a region’s “military institutional presence”
(Kleykamp, 2006). Thematic analysis of USAF cadet focus groups conducted by JAMRS also
found that growing up near an USAF base was a key reason for why a cadet pursued
commissioning (Fairley, 2013). This effect is likely confounded by the fact that the children of
military members are far more likely to serve than their peers with civilian parents (Segal, 2004)
and unsurprisingly live close to military bases. Proximity to an USAF base is hypothesized to
have a strong positive influence on USAF officer applications; close proximity to another
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service’s base could also contribute positively to USAF accessions.18 Unsurprisingly, veteran
presence is correlated with the locations of military bases; however, some regions without
significant military base presence do have a relatively large veteran presence.

Summary
Literature suggests that numerous factors could influence an individual to apply for an
AFROTC scholarship, and that these individuals are likely clustered in schools and communities
with a greater incidence of these factors. Aggregated, these factors are hypothesized to have a
significant ability to predict AFROTC applications. However, the decision to serve in the
military or apply for an AFROTC scholarship is highly personal and, even with perfect data for
all discussed factors, accounting for all possible influential factors is impossible.

18

Distance to USAFA was also identified as a potential factor, as students applying to this service academy are
likely to simultaneously apply for an AFROTC scholarship. While USAFA is a USAF base, an additional variable
(“Distance to USAFA”) was constructed to account for this possible factor.
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5. Data Sources

This chapter describes and discusses the data sources used in this dissertation and the
variables contained therein. These sources were chosen to provide the best coverage possible of
the determinants of recruit generation previously discussed in an accurate, accessible, and finegrained form. In most cases this was achieved, however data fidelity, accessibility, and even
existence posed challenges in assembling the desired data set. These sources are summarized in
Table 5.1 below and the discussion which follows elaborates on the variables they contain as
well as their strengths and weaknesses.
Table 5.1. Data Sources
Data Source
Name
Applications

Abbreviation

Description
AFROTC data set of all HSSP
applicants from 2007–2016
Database of all public schools and
their attributes
Database of private schools and
their attributes
Quality rankings of high schools
conducted annually
Listing of JROTC detachments,
their enrollment, and host
institution

Provided/Access Through:
AFROTC WINGS Database

Common Core of
Data
Private School
Survey
High School
Rankings
Junior Reserve
Officer Training
Corps Detachment
Locations
AARs

CCD

AAR

Recruiter created postvisit

AFROTC Provided

Dependents
Counts
American
Community
Survey

DEERS

Data set of the number of highschool aged
Database of community attributes

Defense Enrollment Eligibility Reporting
System (DEERS)
U.S. Census Bureau

PSS
US News
JROTC Dets

ACS

National Center for Education Statistics
National Center for Education Statistics
US News and World Reports
SAF/MR Provided

Outcome Variables
Outcome variables for this study are the types (discussed below in Figure 5.1) and
demographics of HSSP applicants from all high schools in the United States. Other outcomes
more delayed than a scholarship offer were considered, including whether or not a scholarship
recipient commissions, his or her ranking at graduation, their eventual promotion outcomes, and
years of service. While these more-delayed outcomes could be interesting, they are not included,
as the causal link between the attributes of a school and community producing an applicant and a
more-distant outcome is tenuous at best. As a crude analogy, a high school does not explicitly
aim to educate a future president; rather it simply aims to best prepare its students for success in
college or the next stage of their life. Similarly, outreach should be conducted at schools best
preparing their students to successfully compete for an AFROTC scholarship.
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Numerous potential variables within the category of applicant can be used, largely dependent
upon the priorities of the recruiter. For example, a recruiter may be interested in schools offering
the greatest predicted counts of total applicants, accepted applicants, female applicants, or
minority applicants. Models generating these predictions would use the corresponding known,
past values for each given school and the models subsequently discussed in this document are
implemented for these and other outcome variables. The applicant data is discussed below in
broad terms and can be restricted based on the specific desired outcome population.
Applicant data was delivered as an Excel spreadsheet extract from AFROTC’s WINGS
database following approval from Air University’s IRB. This spreadsheet contained one
observation for each anonymized AFROTC HSSP applicant. The variables included in this data
set are seen below in Table 5.2.
Table 5.2. Application Data Format
Variable Name Variable Type

Description

ETS Code

School

Applicant’s school’s unique “Education Testing Service” identifier

School Name

School

Applicant’s school’s name

School ZIP

School

Applicant’s school’s ZIP code

School State

School

Applicant’s school’s state

Gender

Applicant

Applicant’s gender

Race
Description

Applicant

Applicant’s race/ethnicity

Postal

Applicant

Applicant’s home ZIP code

CSP Comp

Applicant

Applicant’s overall composite score

GPA Cum

Applicant

Applicant’s official cumulative GPA

App Closed

Applicant

An application which was never completed or submitted (72% of applications)

No Offer Or
Reboard

Applicant

An application which was completed and submitted but did not receive a
scholarship offer from any of one or more scholarship boards (14% of applications)

Scholarship
Offered

Applicant

An application which received a scholarship offer (14% of applications)

Cycle Year

Applicant

The year the application was submitted

NOTE: App Closed, No Offer or Reboard, and Scholarship Offered are all binary variables recoded from the originally
provided “APP_STATUS” variable. These categorizations are exclusive and denote the furthest point in the
application process reached.

At first look, the combination of race and ethnicity into one variable, “Race Description” was
unfortunate as it obstructs visibility into the race of ethnic Hispanic applicants. However,
subsequent analyses required the aggregation of racial categories to non-Hispanic white and
racial/ethnic minority groups, eliminating this concern.
“App Closed” represents the vast majority of applications at 72 percent but doesn’t explicitly
tell how far the applicant reached in the process. Further investigation revealed that some
applicants had scores while others were missing. The presence of scores indicates that the
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application was more complete than those without scores. This realization resulted in the creation
of the applicant type structure in Figure 5.1 below.
Figure 5.1. Applicant Type Structure

Applicants
(123,484)

App Closed
72.09% (89,018)

App Completed
27.91% (34466)

No Scores
59.14% (73,034)

No offer or
Reboard
14.15% (17,470)

Scores
12.94% (15,984)

Scholarship
Offered
13.76% (16,996)

NOTE: Percentages do not add to 100% due to rounding.

This structure exposes the potential for seven different populations of applicant, each
represented by a separate rectangle. All 123,484 applicants are either “App Closed” or “App
Completed” at 72.09 percent and 27.91 percent, respectively. The lowest four rectangles
similarly sum to 100 percent of all applications. While each of these seven categories could
potentially serve as an outcome variable for the model, the three of greatest interest to recruiters
are Applicants, App Completed, and Scholarship Offered. The applicant population
unsurprisingly comprises all 123,484 observations from the provided data set and is the least
restrictive grouping of potential future Air Force officers. The “App Completed” population is
more restrictive at 34,466 and is a more restrictive grouping of leads—those who finish their
application and meet the scholarship board. Of this restricted population, 16,996 applicants over
the ten-year period had sufficient qualifications to be offered AFROTC HSSPs.19 While these
three groups are those of the greatest interest, my focus, taking the perspective of a GBR
recruiter, is on the total applicant count, which forms the basis of analysis for the remainder of
this work.
19

It is possible that completed applications in one year were not offered a scholarship but would have been in
another due to the competitiveness of that year’s application pool. Further, it is very likely that some of those denied
a HSSP still join AFROTC without a scholarship and could eventually receive an in-college scholarship.
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The next step to prepare the data was to map the data set of applicants—wherein one
observation is a single applicant—to a data set of schools in which each observation is one
school. This mapping must necessarily preserve the relevant applicant characteristics, including
year, applicant demographics, and application status. A complete enumeration of these variables
requires the construction of an integer variable associated with all possible combinations of
applicant characteristics for every given school. This preservation results in a wide data set
demonstrated in Figure 5.2. “School X” represents a single observation in the data set and
includes applications from years 2007 through 2016. This diagram branches into male and
female applicants; each gender divides further into five race/ethnicity groups.
Figure 5.2. Applicant to School Variable Construction
School X
2016 Apps
Male

2015 Apps

Female

Male

...

Female

2007 Apps
Male

Female

White

White

White

White

White

White

Black

Black

Black

Black

Black

Black

Hispanic

Hispanic

Hispanic

Hispanic

Hispanic

Hispanic

Asian

Asian

Asian

Asian

Asian

Asian

Other

Other

Other

Other

Other

Other

Accordingly, each observation in the school database will represent one school, but with ten
demographic groupings for each year of applications, there are 100 total constructed integer
variables categorizing the applicant type, demographic, and year for every school. This level of
complexity will not be used for all analyses, particularly considering the frequency of zeros, but
preserving this form ensures no possibly relevant data is excluded.
While preserving every school that produced at least one applicant would be ideal, not all
types of schools are feasible or relevant for outreach. First, 2,773 applicants are home
schooled—while the data set includes their ZIP code home of record, conducting outreach at a
home school would be atypical and the lack of school characteristics makes the inclusion of
home schools infeasible. Second, additional 47 applicants attend high school virtually,
electronically, online, or by correspondence. Third, there are 1,687 applicants whose application
lists a high school outside the 50 states and the District of Columbia. While many of those
applicants living abroad attend a DoD Education Activity school and may have a higher
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propensity to serve, GBR outreach to overseas schools is infeasible. As a result, homeschooled,
foreign, and virtual school applicants are dropped from the data set, leaving 112,532 applicants
across 16,445 schools.

Predictor Variables
Predictor variables are acquired through three “core” sources—the Common Core of Data
(CCD), Private School Universe Survey (PSS), and the ACS. The CCD and PSS provide
Department of Education statistics about the attributes of public and private schools,
respectively, while the ACS provides community attributes and information concerning the areas
from which schools draw their student body. Together, the PSS and CCD provide coverage of
the school level of analysis, while the ACS forms the bulk of the community level. These levels
are discussed in turn below.
School-Level
The construction of a singular data set that includes all high schools in the nation requires a
significant amount of data processing to complete. Unfortunately, the surveys for the CCD and
PSS are not standardized. For example, while the CCD reports student demographics gender and
race/ethnicities (i.e., “African American Male” or “Native Hawaiian/Pacific Islander Female”),
the PSS asks the percentage of the student body which is male and separately asks for the
percentages that fall into major racial/ethnic categories. In order to construct enrollment counts
analogous to the CCD, I necessarily assumed the percentage of males was uniform across all
ethnic groups in order to create discrete Race/Gender counts for the PSS analogous to the CCD.
Further, the CCD does not include a measure of the percentage of college-bound students from a
given school, which is presumably highly correlated with AFROTC applications.
A great degree of consideration was given to the relative benefit and cost of transforming
school enrollment to predicted eligible and/or eligible and willing attendance. Multiplying the
pseudo-eligible and willing rate by the associated student count for each demographic group
would reduce the school population specifically to those predicted to be eligible. This inclusion
however was considered counterproductive. First, the previously discussed rates are national
averages and fail to capture the immense degree of variations across location. Further, these are
not perfectly adapted for a high school population—by definition, a high school student has not
yet received a diploma, making this requirement inappropriate to the AFROTC recruiting
population; the incidence of disqualifying factors varies by age as well as school attendance
status. Finally, presuming all schools mirror national averages runs counter to my aim in
conducting this research—to cast a wide net in pursuit of underutilized recruiting resources. For
these reasons, eligibility and willingness are used conceptually in order to illustrate demographic
trends and strengthen my policy justification but they are not included in the predictor set.
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Additional variables, such as dropout percentage and mean SAT/ACT graduating class
scores, were desired for these analyses but regrettably unavailable using publicly available data.
Absent these measures, one accessible and utilized measure of school performance are rankings
published by U.S. News and World Report (USNWR) (USNWR, undated). These rankings aim
to identify public high schools in the United States best performing across the following four
aspects:
1. the performance of all students on state assessments in reading and mathematics
2. the performance of disadvantaged student subgroups (defined as black/African-American
students, Hispanic/Latino students, and students who are eligible for free or reduced-price
lunch or who are economically disadvantaged as determined by the state) on these
assessments
3. the school’s graduation rate
4. the degree to which high schools prepare students for college based on the numbers of
students taking and passing college-level courses (RTI International, 2016).
USNWR ranking methodologies, particularly its better known college rankings, have
received a substantial quantity of criticism for both the measures it uses and the rankings focused
mentality it creates (e.g., Gladwell, 2011), These critiques are undoubtedly valid, however the
rankings do aggregate variables otherwise inaccessible. For example, USNWR retrieved state
assessment results for every school through every state’s education agency. Further, they were
able to access Advanced Placement test results from the College Board as well as International
Baccalaureate results in order to construct their College Readiness Index. Through its
consideration of disadvantaged subgroups, these rankings require a school perform well for all its
students, so ranked schools are more likely to contain high-achieving minority students. While
having the raw data to include in the model would certainly be preferable, that this information is
aggregated, accessible, and free from one source (as opposed to 54)20 makes the use of USNWR
data an easy decision. Further, these rankings are already used by GBRs when researching
outreach locations. These steps are visualized in Figure 5.3.

20

The 50 states and the District of Columbia’s education agencies, the College Board, and the International
Baccalaureate Organization.
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Figure 5.3. High School Performance Ranking System

SOURCE: RTI International, 2016.

Previous research has included rankings such as these and others by considering any
school ranked above some threshold in any award category as “ranked” (Haddad et al., 2014).
While this simplification has its merits, this work opts instead to include a greater degree of
gradation from the rankings without overly fixating on each of the rankings’ dynamic and
potentially spurious subcomponents. Weighting the desire to extract all potential indicators from
these rankings with the concern that each individual variable could be spurious, I created the
following Boolean indicators from the USNWR Rankings Database. These variables are seen in
Table 5.3.
Table 5.3. USNWR Variable Descriptions
Variable Name

Variable Description

Observations

Gold Medal

= 1 if school is ranked Gold

500

Silver Medal

= 1 if school is ranked Silver

2,173

Bronze Medal

= 1 if school is ranked Bronze

3,545

Top 25 in State

= 1 if school is in the top 25 of its state

1,204

STEM Ranked

= 1 if school is ranked as a STEM school

250

NOTE: To create their STEM rankings, USNWR evaluates the 500 Gold Medal
recipient schools on their math and science Advanced Placement Test results.
Student participation and performance were evaluated to construct an overall
achievement ranking and awarding the STEM distinction to the top 500 school
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performers. (Morse, 2017). Some of the 51 “states” (50 states plus Washington, D.C.)
do not have 25 schools ranked; thus fewer than 1,275 observations have
stateRanked = 1.

Another secondary data source utilized to answer research question two are AARs, which
contain recruiter perceptions of school quality. Following a school visit, AFROTC recruiters
complete an AAR, which tracks the level of interest from the student body of a visited high
school as well as the recruiter’s recommendations for future outreach and visitation. Information
contained in these data sets were simplistically qualitatively coded on attributes including
perceived student interest, contact count, and event type. Unfortunately, not every GBR keeps
detailed AARs as each region sets varying record-keeping requirements. Using a subset of these
records from two detachments enables exploratory analyses to better understand past recruiter
behavior and quantitative modeling to test whether the data currently contained in these reports
offers significant value in predicting applicants.
A data set of the locations and enrollment21 of JROTC detachments was made available for
these analyses. The Air Force, Army, Navy, and Marine Corps all offer a JROTC program with
the Air Force currently operating 870 detachments with 120,000 total cadets at high schools
across the United States. AF JROTC has a mission to “Develop citizens of character dedicated to
serving their nation and community” and offers leadership training and aerospace exposure
through a range of curricular and extra-curricular activity. While the program is not a recruiting
tool and its participants incur no obligation to the military, the presence of a detachment
indicates at least an awareness of military service among that high school’s student population.
Community Level
The primary source of population attributes of the communities surrounding a given school
can be found in the ACS. Five year weighted average estimates are available from the ACS at the
ZIP code level22. These community attributes influence AFROTC application through their
influence on both or either the production of college-bound youth and production of military
recruits23. ACS variables relating to college attendance include a region’s socio-economic status,
parental education, and housing and family attributes. Those that primarily relate to recruit
generation include the area’s population, veteran presence, and federal employee presence.
In addition, the distance from the ZIP code centroid to the nearest USAF base, other service’s
base, and AFROTC detachment are calculated using the latitude and longitude of the relevant
21

The enrollment count of a JROTC detachment hosted at one high school may include students who attend a
nearby school with the permission of the host school’s principal and JROTC instructor. As such, the cadet count
associated with a given school may be slightly inflated ("Air Force Junior Reserve Officer Training Corps," 2015).

22

The ACS technically uses “Zip Code Tabulation Areas,” as “ZIP Code” is a trademark of the U.S. Postal Service.
A Zip Code Tabulation Areas region corresponds to the postal delivery zone of a ZIP nearly perfectly, and this
analysis assumes they are identical.

23

For example, see the discussion of “Household Income” as a community predictor in Chapter Four.
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resource collected into a database created for this research. These distances are utilized as
proxies for familiarity with military service and relatively lower distances would seemingly
result in more applications, ceteris paribus.
Overall Merge
The final step in constructing the data set was to merge the school and community level data
sets. Estimating a school’s boundaries and appropriately weighting the population attributes to
the school level constitutes a significant analytic challenge in this research effort. Appendix A
details the methodology through which these varying data sources were merged to create the
final database. The final predictor set, in which each observation represents a single school, takes
the form seen in Table 5.4.
Table 5.4. Predictor Data Set
Measure Type
School

Community

Measure

Source

Description

Enrollment

CCD & PSS

Student enrollment by sex and race

Teacher Count

CCD & PSS

College Bound

PSS

Percent of students attending college
following graduation

Free/Reduced Lunch

CCD

Percent of students receiving assistance

School Ranking

USNWR

School Quality Indicators

JROTC Detachment

Secretariat Air
Force, Manpower
and Reserve Affairs
provided extract

Enrollment count, and type

GBR After Action Reports

AFROTC,
Directorate of
Recruiting provided

Recruiter Perceptual Information

Population

ACS

By age, sex, and race/ethnicity

Educational attainment

ACS

Percentage of population with varying
levels of education

Urbanicity

ACS

Percentage of zip code defined as an urban
area

Socioeconomic status

ACS

Percentage under poverty line, median
income

Veteran Presence

ACS

Percentage of population who have or do
serve

Distance to military
resources

Author generated

Distance “As the crow flies” between school
and relevant resources

Data Set Limitations and Summary
While the final data set used for these analyses is expansive, it is not without its flaws. The
merge between the school data set and outcome variables, discussed at length in Appendix A, is
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admittedly imperfect, as schools have closed, changed names, or moved. Further, the merge
between schools and communities is in most cases inexact. Finally, many measures are
inaccessible, classified as “For Official Use Only,” or simply not collected due to sensitivity or
complexity. These variables are discussed in the final chapter as opportunities for research.
While the assembled data set is not perfect, the wide array of data sources included do
provide a high level of fidelity to the characteristics of schools hypothesized to relate to officer
applications. This data set will prove informative in answering the previously posed research
questions through the use of the methodology discussed in the following chapter.
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6. Methodology

Analyses of the previously discussed data set are conducted using two different methods—a
Zero-Inflated Poisson Model (ZIPM) and a Gradient Boosted Model (GBM). Research question
one will utilize the ZIPM which, as a more traditional econometric model, benefits from greater
interpretability and provides insight into the predictors which indicate a school has a large
potential for applicant generation. Research questions two and three utilize GBMs which, as a
data-mining machine learning technique offers only minimal interpretability but provides results
which can be extremely accurate and likely more useful to recruiters deciding where to conduct
outreach. By utilizing two models, this dissertation leverages each’s comparative advantages in
order to best investigate the research questions. The software package Stata is used for model
specification and analyses for the ZIPM while the GBM is implemented in the programming
language R. These two analytic techniques are discussed in turn below.

ZIPM
The first of the two methodologies proposed for this analysis has been previously utilized in
performing “ZIP Code Valuation” for enlisted accessions. In their 2011 report, Gibson et al
created a similar panel data set to predict the recruit generation of specific ZIP codes. Due to the
highly zero-skewed distribution of ZIP-code level accessions, the authors used a “Multi-Level,
[ZIPM]” (Gibson, 2011). Analogous to Gibson’s data set of accessions at the ZIP code level, the
distribution of the count of applicants from high schools across the nation is highly zero-skewed.
A ZIPM differs from a traditional Poisson distribution as it contains a point mass at the
observation of zero. A traditional model takes the form of the following:
0
1

1
!
(Lee, 2006)

,

1,2, …

The use of a ZIPM is most helpful in answering research question one—which resource
attributes are most indicative of AFROTC application generation? The coefficients from a ZIPM
associated with each predictor variable can be interpreted more traditionally. These findings will
allow for the creation of simplified, yet valid, “rules of thumb” for GBR to determine whether
visiting a specific High School is predicted to be worth their time and effort.
The ZIP model was implemented in STATA 13 utilizing the “zip” command which combines
a logit model which predicts if the count response variable equals zero, along with a Poisson
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distribution to predict the counts of applications for those not predicted to equal zero. The
predictors used for each of these models need not be identical, particularly considering that the
factors that influence whether a school produces zero applications may not be the same as those
factors influencing the count of applications. Whether a school produces any applications is
intuitively more a function of familiarity with AFROTC scholarships (and thus correlated with
military presence, distance to military resources, and the presence of JROTC detachments) while
the count of these applications is likely more a function of the number of qualified students at a
school. While I initially utilized counts of students of each sex/race/ethnicity as enrollment
predictors in this model, it was determined that transforming these counts to percentages as
predictors and introducing an offset term of the school’s total enrollment was more
computationally valid. This transformation allows the model to directly and initially account for
differences in school size without this important factor obscuring the impact of other variables.
The outcome variable of this transformed model is the rate of applications, which could be
transformed back to applicant count by multiplying by the school’s enrollment.

GBM
A GBM is an iterative, nonparametric machine learning technique that seeks to optimize
model fit. Considering the distribution and count nature of the outcome variable, a Poisson loss
function is selected. During each iteration, the algorithm increases the complexity of the model
by adding a new regression tree to the previous model. These successive regression trees are
chosen to maximize the gradient descent of the loss function and thereby “greedily” reduce the
error term. This process is dampened by the use of a shrinkage parameter which slows error
reduction each iteration and reevaluates the gradient descent at a higher frequency. To avoid
overfitting the model, cross-validation is used to find the optimal number of model iterations.
Finally, by virtue of the sequential addition of regression trees, the algorithm automatically
accounts for interactions and nonlinearities between and within each predictor.
While the exact specification of a GBM can vary, I follow Greg Ridgeway’s notation and
methodology as implemented in his GBM package in the statistical program R (Ridgeway,
2012)24. To use this package, the user specifies the following parameters: the distribution of the
loss function used to fit the data, a number of iterations (T), a shrinkage parameter (λ), the depth
of each tree (K), and the number of cross-validation folds.
There is a strong relationship between the shrinkage rate (λ) and the number of iterations (T)
required to reach optimality. A smaller shrinkage coefficient logically requires a greater number
of iterations to converge to optimality. Model performance is improved with a smaller shrinkage
rate although at a greater computational cost through the requirement of increased iterations.
24

Astute readers will note the title of Ridgeway, 2007’s R software package is titled “Generalized Boosted
Models,” while the underlying mathematical technique is considered a “Gradient Boosting Machine” per Friedman,
2001. This work uses the acronym “GBM,” referring to the process implemented by the GBM software package.
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The interaction depth (K) determines the maximum K-way interactions allowed in each
regression tree.
To avoid overfitting, machine learning techniques divide the observations in the input data
set into a training set and a testing set. The algorithm learns on the in-sample training set and is
then tested on the withheld, out-of-sample, observations. This division of observations
unfortunately restricts valuable information from the learning process. A commonly accepted
solution to this concern is to use a procedure called cross-validation. This technique divides the
data set into k groups or folds and uses k-1 folds as the training set and the remaining, out-ofsample fold as the test set. The model then loops back k times using a different k-1 set as the
training set each time (Pedregosa, 2011) before computing the cross-validation error as the
average of the k outcomes. The GBM then loops one final time using all the data and utilizing
the previously calculated cross-validation error to determine the optimal number of iterations.
This k-fold cross validation procedure is computationally expensive but minimizes the “waste”
of observations on validation procedures (Ridgeway, 2012). Analogous to the ZIP model, I
utilize an offset term of the school’s enrollment of the corresponding type of student (i.e. total,
female, minority, or minority and female).
Unfortunately, the cost of using a GBM is lost interpretability. Often critiqued as a “blackbox”, the outcome predicted by a GBM offers very little visibility into the magnitude or direction
of the impact of individual predictors on the outcome. What it does provide however, are
influence statistics which describe the relative improvement of the model’s fit through each
iteration (i.e. tree) as measured by the frequency with which the maximum gradient descent
involves branching on each specific predictor and the corresponding improvement in the loss
function from that resultant branch (Ridgeway, 2012).
By comparing the relative influence of predictors, an understanding of which variables most
contribute to improving model fit is gained. However, in the case of an indicator variable of
whether an observation is a USNWR STEM ranked school, the frequency and improvement
associated with each predictor reveals nothing about the magnitude and direction of this indicator
on AFROTC applications. This fact makes a GBM ill-suited to answer research question one,
which resource attributes are most indicative of AFROTC application generation, but its use does
enable more accurate predicted application counts. These more refined predictions from the
GBM are used to investigate the second and third research questions which ask what insights can
be drawn from after action reports (RQ2) and where GBRs should conduct outreach within their
regions and where they should be allocated (RQ3).

Post-Model Fitting
Both methodologies discussed above yield predicted outcome counts albeit by differing
means. Using these predicted counts, the difference between actual and predicted accessions can
be calculated as each school’s residual, or error term. The magnitude of this error term represents
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potential for a policy intervention through increased outreach. A school predicted to produce a
much larger number of applicants than it has historically is a location which may be more likely
to produce applicants if a greater understanding of the benefits of the AFROTC program were
known to students and influencers of the given school.

Limitations
The primary unit of analysis for this research is the high school; however, not every outreach
event is conducted at a high school. Outreach could be conducted at any number of community
events with youth attendance and these events may not take place at a high school. Even if the
location is a school, attendees may be from a variety of schools and thus participant
demographics may not necessarily match that of the school’s enrollment. This concern is
mitigated by including the demographics of the surrounding area through a school’s zip code, but
the concern is not eliminated. Similarly, without a physical high school, home-schooled
applicants can only be tied to the zip code of their home of record. As a result, home schoolers
may either be excluded from the analysis or added as fractional applicants to high schools in that
ZIP Code based on the number of schools.
Further, this data set is also hierarchical—numerous schools are within a given state or
region and community attributes affect both similarly and call into question the independence
assumptions of a traditional ZIPM (Lee, 2006). These relationships are unavoidable and deemed
not to be especially problematic.
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7. Findings

This chapter presents the findings of the analyses conducted in this research. I begin with
exploratory analyses relating to applicant and school characteristics. Following this initial
exploration, I continue with research question one utilizing the zero-inflated Poisson model.
Next, I turn to research question two, beginning with an exploration of AARs, before discussing
the results of GBMs restricted to the regions for which AAR records are available. Subsequently,
the implementations of the complete GBMs are discussed—the results of which form the GBR
outreach recommendations. Finally, these outreach recommendations are aggregated and
compared in order to answer where recruiters should be allocated across the nation.

Exploratory Analyses
As previously discussed, ten years of AFROTC HSSP applications were provided for
analysis. To begin to characterize this applicant pool I consider the demographic characteristics
of the application cohort in Table 7.1.
Table 7.1. Applicant Pool Demographics
Race/Ethnicity

Male

Female

Total

White

52,751 (73.4%)

19,091 (26.6%)

71,868 (58.2%)

Black or African
American

8,260 (44.0%)

10,512 (56.0%)

18,778 (15.2%)

Hispanic/Latino

7,913 (62.2%)

4,812 (37.8%)

12,732 (10.3%)

Asian

4,033 (67.0%)

1,988 (33.0%)

6,021 (4.9%)

565 (53.6%)

487 (46.2%)

1,054(0.9%)

Multi

4,958 (56.84%)

3,765 (43.16%)

8,723 (7.1%)

Unknown

2,385 (65.32%)

1,255 (34.48%)

3,640 (2.9%)

Total

81,255 (65.8%)

42,188 (34.2%)

123,484

Native Hawaiian/
Other Pacific
Islander

NOTE: 41 applicants selected neither male nor female. These applications
were randomly assigned as male or female proportionate with the overall
65.8/34.2% representation

The above Race/Ethnicity categories reported by the AFROTC WINGS database for
application years 2007–2016 describe a predominately non-Hispanic white (58.2 percent) and
male (65.8 percent) applicant pool. Viewed in isolation, the degree to which this composition is
considered “healthy” from the perspective of AFROTC is unknown; however, when compared to
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applicant pool goals and U.S. society in Table 7.2, the comparison provides additional context
into the success of achieving a desired composition.
Table 7.2. 2016 HSSP Applicant Diversity Statistics
SECAF National
Pool Officer Goals
1%
8%
10%
1%
-

2016 HSSP
Applicant
0.5%
6.3%
10.9%
0.6%
8.9%
2.3%

2016 HSSP
Selectee
0.4%
6.1%
2.3%
0.7%
6.9%
3.1%

Hispanic/Latino

10%

12.1%

8.4%

Female

30%

33.5% (+3.5%)

25.6% (–4.4%)

Category
American Indian/Native Alaskan
Asian
Black/African American
Native Hawaiian/Pacific Islander
Multi-racial
Unknown

The 2016 HSSP applicant pool provides the most recent available application period to
measure success in achieving SECAF goals. This comparison is complicated slightly by the
different categorizations used in the WINGS database, namely multiracial and unknown race
applicants, as well as the differentiation of Hispanic/Latino as an ethnicity. Regardless, I found
that female, Hispanic, and black applicant pool goals are met, while American Indian/Native
Alaskan, Asian, and Native Hawaiian/Pacific Islander are not, with representation –0.5 percent,
–1.7 percent, and –0.4 percent respectively. This comparison alone shows moderate success for
AFROTC in meeting SECAF national pool goals; in actuality, their success would likely be even
higher, considering the 8.9 percent of multiracial respondents who would, by definition, fall into
one of the other goaled categories. While the applicant pool rates meet or would likely meet the
goal, the HSSP selectee representation is, in every case besides unknown25, lower than applicant
levels, indicating that these diverse applicants are selected at lower rates (presumably because ofr
less-competitive scores and attributes). Addressing this difference is beyond the scope of this
work but speaks to the challenges of accessing diverse groups.
In pursuit of a more–demographically representative force, it is natural to explore which
states have historically produced the most and least female and minority applicants. Figures 7.1
and 7.2 display application rates by quintiles on a percentage, not count, basis so as to not
confound differences by state size.

25

Considering the increased representation from applicant to selectee for the unknown group, I hypothesize that
some individuals who are members of a demographic with a higher selection rate (i.e. non-Hispanic white) mask
their membership in this group by selecting unknown.
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Figure 7.1. Non-White Applications Heat Map

Top Quintile (50% ‐ 81%)
Second Quintile (40% ‐ 50%)
Central Quintile (23% ‐ 38%)
Fourth Quintile (17% ‐ 23%)
Fifth Quintile (8% ‐ 16%)

Figure 7.2. Female Applications Heat Map

Top Quintile (37% ‐ 47%)
Second Quintile (33% ‐ 36%)
Central Quintile (30% ‐ 32%)
Fourth Quintile (27% ‐ 30%)
Fifth Quintile (18% ‐ 27%)
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These “heat maps” are color coded by quintile with the states sorted by percentage of each
applicant type with ten states in each quintile and 11 in the bottom quintile to reach 51 regions,
including Washington, D.C. Non-white application percentages range from 8.6 percent
(Vermont) to 81 percent (Washington, D.C.), while the spread of female applications is less
extreme, with a maximum of 47 percent in Mississippi to a minimum of 18 percent in North
Dakota. A strong pattern of relatively greater rates of non-white applications is seen along both
coasts and in the South. This pattern is slightly less prevalent for female applicants but the
highest quintile is seen with a greater clustering in the South-East region. Alabama, Georgia,
Hawaii, Maryland, South Carolina, and Washington, D.C., appear in the top quintile for both
non-white applications and female applications, while Iowa, Montana, West Virginia, and Idaho
appear in the bottom quintile for both. Next, I explore the relationship between applicant quantity
and applicant type by year in Figure 7.3, below.
Figure 7.3. Application Status by Year
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Figure 7.3 displays a stacked bar chart wherein the combined height of each bar shows the
total number of applicants with each color separately indicating the applicant type as indicated in
the legend. This figure shows that applications peaked in 2010 at 16,445 before gradually
declining to 9,151, 8,978, and 8,806 applicants in 2014 through 2016. Meanwhile, the number of
scholarships offered is independent of the number of applications submitted and is instead a
function of AFROTC’s scholarship budget and their future commission goals as stipulated in the
“Program Guidance Letter” (AFROTC, 2017). The numbers of HSSP scholarships offered
peaked at 2,122 in 2010 and offering 1,285, 1,607, 1,627 in 2014 through 2016. Even
considering scholarship offers in the most recent three years were all below the 1,700 per year
average, the historically low levels of applicants for these scholarships indicates that the number
of applicants receiving “No Offer” has declined 1,153, 587, and 706 in 2014 through 2016. Thus,
of those applicants who completed their application and met the minimum standards, the
scholarship offered rate was 73 percent in 2015 and 70 percent in 2016—both years well above
the historical average offer rate of 49 percent.26

Which Attributes Best Predict Application Generation? (RQ1)
As discussed in Chapter One, the first research question explores which resource level factors
(i.e., school quality, type, community wealth, and population) are the best predictors of
AFROTC applications. Using the coefficients produced by the ZIPM, I can determine the
magnitude and direction of the impact of the included factors on applicant generation. The
results of two ZIP models are discussed below using total applications and minority and female
applications (all applications excepting those of non-Hispanic white males) as the outcome
variables. These were chosen as the outcome variables in acknowledgement that the use of the
less powerful ZIP model to predict applications of relatively smaller groups (i.e., women and
minority applicants separately) was unable to yield significant insights. As it was, the predictor
set utilized for minority and female applicants was necessarily reduced in order for the model to
successfully converge on a solution. The following discussion primarily focuses on the
coefficients from the Poisson portion of the model and the extent to which they influence the
number of applicants produced by a resource, not whether such a resource produces any
applicants.
The ZIPM is used solely to gain a better understanding of the predictive value of school and
community attributes, not to produce applicant count predictions. An understanding of these
predictors is contingent on their consideration both within and across models. Across models,
my interest is to understand the relative magnitudes of effects between total applications and
26

While not shown, the demographics of the total applicant pool have remained relatively stable in the past ten
years. The extent of notable trends are a decline in African-American representation, from 17.72 percent in 2009 to
10.88 percent in 2016, and a very slight increase in female representation, from 32.07 percent in 2014 to 33.59
percent in 2016.
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minority and female applications as well as between my results and the results of previous
research of enlisted accessions. Within models, my interest is to understand the relative
magnitude of effects, namely, what factors are most important for the prediction of officer
applications. I continue with a brief synopsis of each model’s summary statistics before
considering exploring within model comparison followed by across model comparison.
Total Applicants
This model utilized 52 predictors in the Poisson portion and 23 predictors in the logistic
portion with 25,652 school observations (15,063 of which had non-zero application counts). In
the Poisson portion, 44 predictors were found statistically significant in predicting AFROTC
total applicants. Predicted values were generated based on the models fit and compared to
observed counts. This yields a correlation coefficient (R) of 0.6094 which corresponds to an R2
of 0.371. A Vuong test was conducted through Stata’s zip command which verified that the zeroinflated model was superior to a Poisson model alone with z = 23.47 corresponding to Pr>z =
0.0000 (Vuong, 1989).
Minority and Female Applicants
This model utilized 52 predictors in the Poisson portion and 17 predictors in the logistic
portion with 25,552 school observations27 (1,965 had positive counts for applications). In the
Poisson portion, 38 predictors were found statistically significant in predicting AFROTC
minority and female applicants. This model has a correlation coefficient (R) of 0.5914, which
corresponds to an R2 of 0.350. A Vuong test was conducted through Stata’s zip command which
verified that the zero-inflated model was superior to a Poisson model alone with z = 16.76
corresponding to Pr>z = 0.0000 (Vuong, 1989).
Within Model Predictor Comparison
A comparison of the relative importance of each predictor within a given model provides
insight into which factors are found most important to predict AFROTC HSSP applications. A
discussion relating to a “one unit change” in the outcome variable from each predictor can be
misleading considering the varying range of predictors. Fortunately, one accepted method to
compare the relative importance of each predictor is the use of squared semi-partial correlations
(USNWR, undated). This technique, mirroring that used by Gibson, 2009, displays the
proportion of the variance in the outcome variable that can be explained by each predictor
conditional on all other variables’ respective contributions. These squared semi-partial
correlation (SSPC) values provide no insight into the direction of the effect, only which
predictors most powerfully and uniquely predict the outcome variable. Table 7.3 displays the top
27

100 schools had only non-Hispanic white male attendees, and thus could not produce any non-white male
applicants. These were excluded from the model.
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25 predictors organized by their SSPC values—many of which are small due to significant
correlations between predictors (Gibson, 2011).
Table 7.3. Squared Semi-Partial Correlations
Female and
Female and
Minority Squared
Minority
Semicorrelation
Rank

Total Squared
Semicorrelation

Total
Rank

USAF JROTC Detachment

0.1031

1

0.1019

1

Private School

0.0187

2

0.0108

4

USNWR Silver Medal School

0.0148

3

0.0076

6

Army JROTC Detachment

0.0147

4

0.0196

2

Navy JROTC Detachment

0.0118

5

0.0129

3

Veteran Percentage, total

0.011

6

0.0097

5

Free/Reduced Lunch Percent

0.0083

7

0.0052

8

Hispanic Enrollment Percent*

0.0028

8

0

33

Veteran Percentage, Gulf War

0.0021

9

0.0016

13

Median Worker Earnings

0.0019

10

0.002

12

USNWR Gold Medal School

0.0018

11

0.0022

11

Veteran Percentage, 9/11–present

0.0018

12

0.0029

9

Asian Enrollment Percent

0.0014

13

0.0056

7

Population percent not working

0.001

14

0.0008

15

African American Enrollment Percent

0.0009

15

0.0024

10

Veteran–Civilian pay difference

0.0008

16

0.0006

17

Log(Population in Armed Forces)

0.0007

17

0.0012

14

Marine Corps JROTC Detachment

0.0007

18

0.0006

16

American Indian/Alaskan Native Enrollment
Percent

0.0005

19

0.0001

25

Unemployment Rate

0.0005

20

0.0003

19

Veteran–Civilian College Degree difference

0.0005

21

0.0003

20

Minimum Distance Any Base

0.0004

22

0.0002

23

Median Home Value ($1,000s)*

0.0003

23

0

37

Class of Worker – Government Percent*

0.0002

24

0.0001

30

Predictor

NOTE: * Indicates the female and minority SSPC is not significant at the 0.05 level.
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To simplify interpretation, Table 7.3 also includes the relative rankings for both models;
intuitively, these ranks go in order from 1 through 25 for total applicants but not for the matched
female and minority applicants. First, considering the total applications model, the top five
predictors are seen as all binary, with the first, fourth, and fifth indicators of the presence of a
JROTC detachment. The secondmost important predictor, according to this measure, is whether
a school is private, followed by whether or not it is a USNWR silver medal school. Next most
important to the total model are total veteran percentage, free/reduced lunch percentage, and
Hispanic enrollment percentage. These three predictors are characteristic of the remaining
predictors highlighted in Table 7.3, as they represent a predictor of military familiarity, a
predictor of socio-economic status, and another of school enrollment demographics. Grouped
broadly, these results indicate that a school’s JROTC detachment presence is considered the most
important predictor of applications (excluding Marine Corps JROTC detachment), followed by
its school level attributes. Beyond these, the groupings of military familiarity, socio-economic
status, and school enrollment are found similarly important.
Within the military familiarity predictor category, I find total veteran percentage in the
community the most important predictor (excluding the aforementioned JROTC indicators)
followed closely behind by its subcategories of Gulf War and 9/11-era veterans. These three
veteran predictors are all more important than the population of current servicemembers.
Veteran-civilian differences in both pay and college degree attainment percentage are also
included and more important than the distance to the nearest military base predictor. Within the
category of socio-economic status, I found that a school’s free and reduced lunch percentage was
most important, followed by a school’s local median worker earnings, its population not working
percentage, its unemployment rate, and its median home value. The last predictor included in this
table is the “class of worker–government” percentage, which indicates the percentage of the
workforce employed in the public sector. School enrollment indicators found in order of greatest
significance for total applications are Hispanic, Asian, African American, and American
Indian/Alaskan Native.
Shifting focus to female and minority applicants, the top five most important predictors are
Air Force, Army, and Navy JROTC detachment presence, followed by private school, then total
veteran presence. The general trend for female and minority applicants is mostly comparable.
While this model finds neither Hispanic enrollment nor median home value significant
predictors, finds relatively greater importance for Marine Corps JROTC (16th), female
enrollment percentage (18th), and distance to nearest Air Force Base (22nd). Otherwise, the
combination of military familiarity predictors, school enrollment predictors, and socio-economic
status predictors are roughly similarly important.
To understand the relative importance of predictors within each model, it is also important to
consider those predictors found relatively unimportant. For total applications, predictors found
least important include those of a community’s mean educational attainment; both age 25 and
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older as well as ages 18–24. Also relatively unimportant are employment sector indicators of
occupation groups and class. For female and minority applicants, community education
predictors constitute the entirety of the seven least important predictors, with occupation also
found relatively unimportant.
The implications of these results are multifaceted. Both models prescribe a significant degree
of importance to USNWR quality indicators and both order their relative importance, with Silver
relatively greatest, followed by Gold, STEM, and relatively least Bronze. Unsurprisingly, these
models verify the importance of student enrollment predictors which reflect the propensity and
even eligibility of each demographic group. These results also support the claim that military
proximity is more important than educational proximity for the application for an AFROTC
scholarship. In other words, a high school’s production of AFROTC scholarship is much more a
function of its exposure to the military (seen through the importance of military presence
indicators) than its expectation of college attendance (seen through the unimportance of
community educational attainment). Having considered the relative importance of predictors
within models, I now delve into a comparison of the magnitude and direction of predictors across
models.
Across Model Predictor Comparison
A comparison of coefficients across models can be conducted more simply through an
exploration of the coefficients produced by the ZIP model. As previously discussed, these
predictors vary in range but my comparison across models does not require these predictors be
analogously standardized. Instead, these predictors can be standardized logically. To do this, I
multiply the coefficient produced by the ZIP model with its logical variation then exponentiate
this term. This logical variation could be 0.01 to represent a 1 percent change in enrollment
demographics, 1.0 for a binary indicator variable, or 100 to represent a school 100 miles further
from a military base. These coefficients can be interpreted that the variation increase in the
predictor results in an expected change of the outcome variable (rate of applicants) by the factor
listed in the “Rate Ratio” columns for each model.28
For example, a 1-percent increase in veteran representation is correlated with a 4.4 percent
increase in the rate of total applications. Similarly, given two otherwise identical schools, if one
has an AFJROTC detachment, it is predicted to produce total applicants at a rate 1.741 times
greater than the other. Table 7.4, below, reports the standardized rate ratios for selected positive
and negative predictors29.

28

Relative importance, as interpreted through SSPC and discussed in the previous section, is not necessarily
analogous to statistical significance discussed here. A predictor could be found “unimportant” yet still have a
significant effect on application rates by virtue of its nonunique predictive value.
29

Selected predictors are displayed here instead of the top ten as the totality of the top ten predictors for both
models are community attributes with relatively large standard deviations. While these predictors have a large effect
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Table 7.4. Selected Poisson Predictors

Variation

Total Rate
Ratio

Minority and
Female Rate
Ratio

Difference

Air Force JROTC Detachment

1

1.741

1.842

–0.101

USNWR Gold Medal

1

1.715

1.895

–0.179

USNWR Silver Medal

1

1.206

1.166

0.040

Total Veteran Percentage

1

1.044

1.037

0.008

Gulf War Veteran Percentage

1

1.015

1.019

–0.004

0.01

1.004

1.007

–0.002

USNWR Bronze Medal

1

1.072

1.057

0.014

Population Serving in the Military (log)

1

1.035

1.035

0.000

Vietnam Veteran Percentage

0.01

1.000

1.000

0.000

Asian Enrollment Percent

0.01

1.001

1.004

–0.003

Army JROTC Detachment

1

1.002*

1.082

–0.080

Navy JROTC Detachment

1

0.999*

1.046

–0.048

Distance to nearest Air Force base

100

0.926

0.919

0.007

American Indian Alaskan Native Percent

0.01

0.993

0.993

–0.001

Distance to nearest military base

100

0.880

0.817

0.063

Marine Corps JROTC Detachment

1

0.922

0.956*

–0.034

Median Home Value ($1,000s)

10

0.994

0.997

–0.002

0.01

0.994

0.994

0.000

1

0.842

0.941

–0.099

Female Percent

0.01

0.983

0.986

–0.003

Free/Reduced Lunch Percent

0.01

0.994

0.995

–0.001

1

0.715

0.613

0.102

Predictor

African American Enrollment Percent

Hispanic Enrollment Percent
Private School

USNWR STEM Distinction

NOTE: * signifies that the coefficient used to calculate the standardized rate ratio for the model was not found
significant at the 0.05 level.

The presence of an AFJROTC detachment has the greatest effect for total applications among
these highlighted predictors at 1.741 with the value for minority and female applications at
1.842. Neither the presence of a Navy or Army JROTC detachment is significant for total
applications but both are correlated with an increase in minority and female applications of 8.2
percent and 4.6 percent respectively. Conversely, Marine Corps JROTC detachment is not found
significant for minority and female applications but is correlated with a significant decrease of
7.8 percent total applicants, perhaps due to stereotypically perceived differences between
Marines and airmen.
on application generation, their discussion in the body of this work is unproductive. These, and all model results, can
be found in Appendix D.
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Also highlighted are USNWR school quality predictors. Gold medal distinction is a strong
positive factor at 71.5 percent and 89.5 percent increase for total and minority and female
applications respectively. Positive, albeit smaller effects are found for silver (20.6 percent and
16.6 percent) and bronze medals (7.2 percent and 5.7 percent). This positive relationship is likely
in large part due to relatively greater level of qualified students found at these schools however
this may be confounded by my necessary omission of each school’s college-bound senior
percentage. In contrast, STEM distinction is correlated with a decrease in the rate of applications
according to rate ratios of 0.715 and 0.613. This perhaps hints that the students attending such
institutions receive a great degree of attention and scholarships from institutions making the
incentive of an AFROTC scholarship less pressing. This does not imply that such schools’
STEM distinction causes a decreased interest in the opportunities of AFROTC scholarships, only
that GBRs may have a more difficult time recruiting students from these schools in pursuit of
their secondary focus on STEM capable accessions. Further, it is worth noting that all STEM
schools are a subset of Gold medal schools—which were found strongly positive for both models
but, the realization that these elite schools which graduate high quality, college-bound, and
STEM interested students, are negatively correlated with AFROTC applications is concerning.
Additionally, I find that private schools are less likely to produce AFROTC applicants at a
rate of only 84.2 percent and 94.1 percent for total and minority and female applications
respectively. This difference could be an artifact of private school students’ relatively greater
affluence (through the mechanism that scholarships are less motivating if affording college is
less a concern) or this relationship could be the result of the relatively greater number of private
schools excluded from my data set as a result of their optional data-reporting requirements.
Beyond these binary attributes, school enrollment demographics30 are also highlighted in
Table 7.3. A one percent increase in African American enrollment percentage is correlated with
an increase in application rate of 0.4 percent and 0.7 percent while a one percent increase in
Asian enrollment increases applications by 0.1 percent and 0.4 percent for total and minority and
female applications. In contrast, a 1 percent increase in American Indian/Alaskan Native
enrollment is correlated with a decrease of 0.7 percent in both models while a one percent
increase in Hispanic enrollment is associated with a decrease of 0.6 percent for both total and
minority and female applications. Finally, a one percent increase in female enrollment is
correlated with a decrease in application rate of 1.7 percent and 1.4 percent. Again, this does not
imply that schools with higher female or Hispanic enrollment are not worthy of visitation.
Military attributes associated with a school’s surrounding region also merit discussion. My
models find that a one percent increase in veteran presence has a greater impact on the rate of
applications than a one percent increase in the log of the count of population serving in the

30

Intentionally omitted from this model are male enrollment percent and non-Hispanic white percent. The 1-percent
increases in the described enrollment percentages are, by definition, paired with an equal size decrease in male
enrollment and non-Hispanic white enrollment percentages.
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armed forces. A greater distance to both any military base and the nearest Air Force base are
both factors found to negatively influence applications. One hundred additional miles to the
nearest Air Force base decreases the application rate by 7.4 percent and 8.1 percent while 100
additional miles to the nearest base of any branch decreases the application rate by 12.0 percent
and 18.3 percent.
Two predictors relating to the socio-economic status of a school are those of free/reduced
lunch and median home value. A 1-percent increase in free/reduced lunch percentage is
correlated with a decrease of 0.6 percent and 0.5 percent while a $10,000 increase in median
home value is correlated with a decrease of 0.6 percent and 0.3 percent. These results are
intriguing as a higher percentage of the former indicates a lower socio-economic status while a
higher level of the latter indicates a greater level but both are associated with lower rates of
applications.
Highlighting differences between these models is also informative for recruiters specifically
targeting women or minorities. While the ZIP models are not run separately for each specific
applicant group31 understanding the factors influencing minority and female applicants relative
to total applicants is informative. The greatest difference of these selected predictors is the
impact of Gold Medal distinction, with the rate 17.9 percent greater for minority and female than
total applications. STEM ranked schools have the next greatest difference, at 10.2 percent lower
for minority and female than for total. For each of the four JROTC detachment indicators, the
impact on minority and female applicants is more positive than for total applicants.
When examining the variables in this table, it is important to note that some predictors used
in this model are not truly independent. For example, a school cannot simultaneously be
USNWR silver medal ranked and gold medal ranked; thus a ranking improvement from silver to
gold in subsequent years would, ceteris paribus, be predicted to produce total applicants at a rate
42.2 percent greater over the ten-year period (1.715/1.206) considering the exclusive binary
nature of these variables.32
Recruiting Attribute Comparison
A comparison across models from this work exploring the AFROTC application pool and
previous research investigating the enlisted accessions population can lend insight into the
relative similarities and differences between these populations. This section explores possible
comparisons between my results and those of Gibson et al., 2009. Before proceeding, it is
worthwhile to mention some similarities and differences between efforts. This work considers
31

This decision was made after accounting for the predictor set reductions necessary for the algorithm to converge
for even the minority and female applications. Further restrictions on the size of the outcome variable would only
exacerbate these predictor limitations and lead to further concerns of omitted variable bias.

32

This trivial example also ignores the previously discussed time variance of the model which implicitly assumes
that a school’s ranking, along with all its other predictors, are fixed over the entire ten-year duration of outcome
data.
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the school as the unit of analysis instead of a ZIP code and correspondingly uses school
enrollment instead of ZIP code youth population. To a much greater degree, Gibson’s work
considers predictors relating to recruitment effort of all branches of service (i.e., counts of
enlisted accessions recruiters and distances to nearest recruiting office for all branches) while
this work considers on the far smaller recruiting network of GBRs. Next, Gibson’s analyses
utilize accessions while my outcome variable of applications is a less-direct measure of military
interest—an application is a signal merely of stated intent, while an accession is a revealed
preference. Additionally, the interpretation of the ZIP model coefficients as percentage
differences is difficult to translate to differences in counts—for example, a 57-percent increase
from a small outcome variable value could be far less than a much smaller percent increase from
a larger outcome value. Finally, the demographics of the officer-bound population differ from
that of the enlisting population—a difference seen most simply by the formers’ immediate and
full-time pursuit of a college education. The comparisons below relate to the results from the
total applications ZIP model.
Gibson found a positive association with the number of servicemembers in a ZIP code on
USAF accessions, with a 10-percent increase associated with a 0.01-percent increase in USAF
accessions. My results indicate a larger positive association with a one-unit increase in the log of
population percentage in the armed forces to be associated with a 3.5-percent increase in the rate
of applications. Similarly, Gibson found a 10-percent increase in the proportion of veterans in a
ZIP code was associated with a 4.6-percent increase in USAF enlisted accessions. My results
indicate that only a one percent increase in veteran population is enough to increase the rate of
applications by a similar 4.4 percent. Gibson’s work did not find any significant effect associated
with the number of nonmilitary government workers in a ZIP code on USAF enlisted accessions.
My results indicate a significant positive effect with each one percent increase in government
workers associated with a 39-percent increase in the rate of applications.
Gibson’s results also find a 10-percent increase in black high school student population
associated with a 0.26-percent increase in USAF accessions while a 10-percent increase in
Hispanic students is associated with a 0.28-percent decrease in enlisted USAF accessions. My
results indicate that a 10-percent increase in African-American enrollment is correlated with a
4.59-percent increase in applications while a 10-percent increase in Hispanic enrollment
percentage results in a 5.9-percent decrease in applications.
Gibson found that a 10-percent increase in the population living in poverty was associated
with a 0.21-percent increase in the number of accessions. Similarly, a 10-percent increase in the
unemployment rate was associated with a 0.55-percent increase in accessions. My results showed
no significant relationship between the poverty rate and applications but I did find that a 1percent increase in the unemployment rate correlated with a 0.7-percent increase in applications.
Gibson’s results indicate that the proportion of the population whom are college graduates
had a nonsignificant effect on the likelihood of a ZIP code producing any applicants at all in the
logistic portion of her model. My results differ, as I find a significant and negative effect of the
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percentage of the population with a graduate degree or higher in the logistic portion and a
significant positive correlation for both bachelor’s degree population percentage and graduate
degree population (a 1-percent increase corresponding to an increase in application rate of 16.7
percent and 16.5 percent, respectively). Finally, Gibson found a 10-percent increase in the
number of households with no vehicles was associated with a 0.22-percent increase in the
number of Air Force accessions. My results found no significant effect of zero vehicle household
percentage on AFROTC HSSP applications.
In the aggregate, it is difficult to draw many comparisons between these findings and those of
Gibson et al. For the most part the directions of effects are comparable yet the relative magnitude
of each’s effect is largely inscrutable. While it would have been possible to construct my
variables and data structure to more precisely mirror Gibson’s in order to form a more direct
comparison, this was not the primary intent of this research.
Negative Correlates Should Not Necessarily be Avoided
The final caution applied to these results is that some predictors found negatively correlated
with applications are still worth pursuing. For example, the negative coefficients associated with
higher levels of female enrollment or STEM distinction does not imply that schools with these
characteristics are not worthy of outreach. Rather, these characteristics are explicitly valued by
AFROTC and while these coefficients indicate that soliciting applicants from these schools is
more challenging, this challenge is one worth taking.

The Predictive Value of Perceptual Insights (RQ2)
AARs completed by GBRs provide crucial insight into the behaviors and practices of GBRs
as they conduct their recruiting mission. As discussed in Chapter Five, the AARs from two
separate detachments were provided for these analyses. Details regarding the processing of these
AARs can be found in Appendix B. It is important to reiterate that not all outreach events
recorded in AARs occur at a high school. For example, a school district may host a college fair at
a local community college for the multiple high schools under its purview. Such an event may be
especially productive for a GBR, as the most propensed students from across the district are
accessible in one place, but for these analyses, AARs report insufficient data to know which of
the schools within the district are productive for specific future outreach. Another challenge
presented by the AAR data set is that of a school counselor visit. Occasionally, GBRs will
schedule meetings specifically with a school guidance counselor. Such a visit reaches no
prospective applicants but still has the capacity to generate a large number of future applicants,
as the counselor could act as a trusted influencer and in turn share their knowledge of the
opportunities offered by an AFROTC scholarship.
It is also important to acknowledge that not all GBRs are equally productive or efficient
recruiters. While they are all competitively selected and receive the same basic five-day training
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course, their ability to generate applicants could vary. My intent here is not performance
measurement or evaluation of individual recruiters, rather it is to explore and begin to understand
their activities as well as the predictive value of their postevent reporting. For this undertaking,
the records provided were given as the best available. However, it is highly probable that some
records are missing, and many were incomplete (see Appendix B for a discussion of AAR
missing variable imputation). The following exploratory analyses investigate when, where, and
how GBRs conduct outreach before beginning to explore the effect of this outreach. Figure 7.4,
below, begins this investigation displaying GBR outreach and interest by month.
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Figure 7.4. Outreach by Month
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Unsurprisingly, AAR records show that outreach events follow the traditional high school
academic year as well as the college application season. GBRs begin their assignment in August,
and the months of September, October, and November are the traditional busy recruiting season
before a pause around the New Year and a more consistent pace of activity through the spring
semester before the GBR cohort is reassigned. The stacked bar charts also display the relative
frequency of events experiencing high, moderate, and low interest. The percentage of events
receiving high interest by month appears greatest in September, October, and February and least
in April, May, and January. This varying interest level is seemingly connected to the beginning
of the school year and the highest frequency of events associated with the traditional school
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application season. In contrast, during the spring semester, when most high school seniors have
already solidified their future college plans the lower frequency of outreach events is more likely
to receive moderate interest. This varying interest level is likely reported by GBRs relative to
events previously conducted during their term as recruiters. Thus, outreach to a school with a
large population of propensed students during the Spring semester is unlikely to yield High
Interest from the perspective of the recruiter as a relatively lower number of contacts are
reached,33 and this could be scored in relation to the greater interest experienced during the
“busy” season. Shifting focus from month of outreach to year and location of outreach, Table 7.5
summarizes the number of events and their associated Interest Level by Detachment and Year.
Table 7.5. GBR AAR Summary
Detachment

Recruiting Year

High Interest

Moderate Interest

Low Interest

Total Count

A

2015

35 (35%)

45 (45%)

21 (21%)

101

A

2016

29 (56%)

14 (27%)

9 (17%)

52

A

2017

25 (42%)

22 (37%)

13 (22%)

60

B

2013

21 (20%)

54 (52%)

28 (27%)

103

B

2015

23 (31%)

31 (41%

21 (28%)

75

B

2016

22 (25%)

57 (55%)

24 (23%)

103

B

2017

37 (49%)

29 (38%)

10 (13%)

76

Detachment A

89 (42%)

81 (38%)

43 (20%)

213

Detachment B

103 (29%)

171 (48%)

83 (23%)

357

2015

58 (33%)

76 (43%)

42 (24%)

176

2016

51 (33%)

71 (46%)

33 (21%)

155

2017

62 (46%)

51 (38%)

23 (17%)

136

Overall

192 (34%)

252 (44%)

126 (22%)

570

NOTE: Detachment A and B are not directly comparable, as B includes records from 2013 as well as an additional
three weeks of AARs from Winter 2017. Detachments A and B are intentionally anonymized to allay potential human
subjects protection concerns.

Comparing interest over time is misleading—while the 2017 HSSP deadline has passed,
marking a transition to a lower pace of recruiting activities, the provided data does not include all
2017 events, which decreases the reported event counts for this year. Some degree of variation is
noted between the total activity counts for GBRs across detachment and year. The provided
reports show an average of 81 GBR activities each year. 2017 GBRs reported the highest
percentage of events, with high interest at 46 percent, compared to 2015 and 2016 at 33 percent.
However, as seen in Figure 7.5, the relative frequency of high-interest events is likely to decline
in the remainder of 2017 (events for which data were not available). Further, Detachment A
33

Overall average contacts per event peaks in the month of September at 15, followed by October and November at
14.84 and 12.08, respectively.

70

observed more high-interest events than Detachment B. Unsurprisingly, as interest level varies,
so too do contact counts. Table 7.6 displays the average number of contacts for each interest
level for each GBR.
Table 7.6. Contacts per AAR Summary

Recruiting Year

High Interest

Moderate Interest

Low Interest

Overall
Average

A

2015

17.0

4.0

0.9

7.9

A

2016

17.3

4.1

1.4

11.0

A

2017

12.5

3.0

0.7

6.4

B

2013

23.2

15.8

10.7

15.9

B

2015

94.0

31.2

11.1

44.8

B

2016

34.0

15.3

6.2

17.1

B

2017

21.1

10.0

4.7

14.7

Detachment

Table 7.6 raises serious concerns into the quality of the contacts data found in the AARs. It is
apparent that the number of contacts is exceptionally greater for all years at Detachment B
compared to Detachment A. While this difference could be partially explained by a moreconducive recruiting environment surrounding Detachment B, it is due in the most part to
varying definitions of a contact and record keeping practices.34 Detachment B reported AARs for
some college fairs, with large, round numbers of 50, 100, or even 200. This reporting indicates
that the numbers reported are approximations, not exact counts. Further, the use of an
approximation would be unnecessary and unlikely were the GBR operating under our definition
of a contact (that a prospect provide contact information to the recruiter).
Instead of normalizing the contacts across detachment, the above results lead to the
conclusion that the contact counts regrettably must be excluded from subsequent GBM analyses.
While this exclusion is unfortunate, interest level is strongly correlated with contact count,35
insinuating that the two predictors capture similar facets of a school and the exclusion of one still
allows the inclusion of perceptual findings in the model. Of the 570 AAR records utilized in
these analyses, 413 were conducted at high schools. The following analyses drop all AARs as
unattributable to a high school location.
Another complexity surrounding these AARs is that outreach is highly situational and
schedule dependent. Some schools may prefer GBRs give a more formal presentation while

34

GBM analyses discussed on subsequent pages found zero influence with the indicator variable of Detachment B,
implying that any differences in the recruiting environment were explained by other predictors in the model.

35

A correlation matrix was created after recoding interest level to an integer variable (1 = “Low,” 2 = “Moderate,”
and 3 = “High”). The correlation between integer interest and contact counts within detachment and recruiting year
ranges from a minimum of 0.944, for Detachment A in 2017 to a maximum of 0.992 for Detachment B in 2013.
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others might prefer a visit during a college fair. The GBR also has their own preferences;
perhaps he or she is more comfortable talking with prospects at a table setup compared to a
presentation. Further, attending a college fair at a given school may be considered a more
productive use of a GBR’s time compared to a table setup; however, such a fair likely occurs
only once per year and not at a time of the GBR’s choosing. Unsurprisingly, no one event
category is considered dominant and always conducted. Table 7.7, below, displays the frequency
of interest level by event category.
Table 7.7. AAR Event Category Summary
Event Category

High Interest

Moderate Interest

Low Interest

Total

High School
College Fair

80 (33%)

115 (48%)

47 (19%)

242

Military
Event/JROTC

19 (56%)

12 (35%)

3 (9%)

34

School
Presentation

10 (21%)

24 (50%)

14 (29%)

48

Table Setup

17 (31%)

18 (33%)

19 (35%)

54

Other

7 (20%)

24 (69%)

4 (11%)

35

Total

133 (32%)

193 (47%)

87 (21%)

413

Table 7.7 exposes some interesting trends in interest across event category. Military
event/JROTC events are most likely to experience a high level of interest, while table setups are
most likely to experience low. This is unsurprising, as the audience attending a military event or
involved in JROTC has demonstrated a higher degree of propensity than the comparative cold
call of a table setup. The relatively lower level of perceptual success associated with a table setup
does not imply that such an activity is a waste of time, only that according to this data, GBRs
should favor other event categories if available to reach students at that particular school.
Thus far, this discussion has considered one AAR as one observation; however, as previously
mentioned, many of these AARs relate to the same school visited multiple times. Table 7.8 shifts
this unit of analysis from AAR to schools receiving outreach.
Table 7.8. Visitation Frequency
Visit Count

1

2

3

4

5

6

7

Total

Frequency

142

54

22

12

6

2

1

239

The 413 AAR records used in these analyses describe events conducted at 239 discrete high
schools, with a maximum frequency of seven events at a single school. Whether or not a school
has been revisited provides an interesting perspective into the continuity of GBR outreach over
time. An AAR reporting high levels of interest or large numbers of contacts should beget
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additional outreach events to that location in subsequent, or even the same, year. This repeated
interaction not only exposes a pool of qualified and interested students to the opportunities
offered by the HSSP, it also is likely to positively influence relationships with school
administrators. Statements within some AARs lead to the belief that some GBRs have some
awareness of the number of applicants from a given high school. The concern underlying
repeated outreach to proven “good” schools is that a negative experience at one school in a
particular year could forever mar the perception of that school for outreach due to circumstances
unrelated to the quality of the recruiting pool found at that school. Table 7.9 displays the
frequency with which resources were returned to in the immediately following year as well as
the relative rate at which the return took place.
Table 7.9. Re-Visitation Rates
High Interest

Moderate Interest

Low Interest

Total

2015 and 2016 AARs

76

119

53

248

Number returned to in following year
(2016 and 2017)

31

34

10

75

41%

29%

19%

30%

Following Year Re-Visitation Rate

The above table displays the re-visitation rate from one year to the next organized by Interest
Level. Of the 76 high school AARs in 2015 and 2016 receiving high interest36, 31 of these
received outreach again the subsequent year for a re-visitation rate of 41 percent. Logically, this
rate is greatest for events coded as high interest in the previous year, suggesting that outreach in
the subsequent year is more likely beneficial.
After connecting AARs to the school database, it is possible to explore geographic patterns in
GBR activity. The GBR stationed at Detachment A conducted two “out-of-region” trips, one in
2015, and another in 2016. While GBRs are not typically sent on temporary duty assignments
outside their typical 250-mile radius, these trips do occasionally occur. Nine AARs were
generated from these; however, considering this research question investigating AARs is limited
to only two detachments and focuses on the area within 250 miles, these seven visits are
inconsequential. This exclusion left 401 high school events occurring at 224 discrete high
schools. Even considering this 250-mile radius, the vast majority of outreach is conducted within
a 100-mile radius of the GBR’s detachment regardless of the significant number of potentially
productive schools beyond this radius. This realization is unsurprising, as traveling is a
significant drain on time that could otherwise be spent following up with leads, conducting
additional events, or completing administrative duties. While outreach to these more distant
schools could be time intensive, they very likely could be productive outreach locations. Having
36

In the event that multiple AARs were recorded for a single resource in a given recruiting year, the highest interest
level was selected.
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merged AARs to schools, the connection between AARs and application counts has also been
made. Table 7.10 shows how applications vary between schools receiving and not receiving
outreach.
Table 7.10. Average Applications with and without GBR Visitation
Average Applications from Schools Experiencing
(Number of Schools in Category):
No GBR Outreach

One or more GBR Visits

Detachment A

4.12
(661)

20.56
(80)

Detachment B

3.07
(3,027)

6.96
(142)

Overall

3.26
(3,688)

11.86
(222)

Table 7.10 demonstrates that schools that receive GBR outreach produce a greater number of
applicants than those that do not receive outreach on average. This is likely due in part to the
positive impact of GBRs on generating applicants but also a function of where they conduct
outreach. Another important verification is to ensure that those schools considered to have
demonstrated high interest do in fact produce a greater number of applicants. Considering that
many schools receive outreach multiple times, the Table 7.11, below, utilizes each school’s
average interest level and its associated applicant count.
Table 7.11. Average Applications by Interest Level and Detachment
Interest Level

Detachment A

Detachment B

Overall

High interest (>=2.5)

20.424 (33)

7.316 (38)

13.408 (71)

Moderate interest [1.5-2.5)

22.974 (38)

7.538 (73)

12.829 (111)

Low interest [0.5-1.5)

10.889 (9)

5.129 (31)

6.425 (40)

No outreach conducted (0)

4.124 (661)

3.073 (3027)

3.261 (3688)

This table shows a significant difference in the applicant production of schools considered to
display moderate interest and those which display low interest for both Detachment A and B.
Interestingly, this small sample of AARs shows that schools coded as having “high” interest
produce fewer average applicants than those displaying “moderate” interest for Detachments A
and B separately, but overall there is a slight increase. This implies that the GBR determination
that a school demonstrates low interest is a compelling judgment, but the signals of a high versus
a moderate school are more difficult to discern. This could perhaps be a miscalibration of AAR
coding or a remnant of imprecise signaling from GBR AARs, which could be corrected with
more explicit reporting.
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Our last exploratory finding involves a comparison of average applicants per year before and
after the first visit37 of a GBR. While this investigation does not rule out possible external
explanations for changes in a school’s aggregate application behavior, I would expect to see an
increase in applications following outreach. The sample size for this exploration was necessarily
restricted, as my application data set ends in 2016, while AAR records extend into 2017.
Considering applications and visits on an annual basis, I find a mean of 1.29 applications per
year from high schools prior to the first GBR visit and a mean of 1.51 applications per year
following the first GBR visit. This difference is statistically significant at an alpha of 0.05 level
(P(t<=2.466=0.0076))38 and even a difference of this magnitude is likely understated, as the
effect of outreach can often be lagged; for example, outreach conducted in 2016 may influence a
high school junior to apply in 2017—a year which application data is unavailable.
These exploratory analyses also expose a number of interesting patterns in GBR recruiting
behavior. A relatively low high-interest re-visitation of 41 percent implies that GBRs could
become more effective simply by pursuing more opportunities his or her predecessor found
fruitful. While it is certainly feasible that the specific event receiving a high interest score was
not repeated in subsequent years, the characteristics of the student body are unlikely to
drastically change. This 41 percent certainly conceals potential differences in event category,
time of year, and other contextual factors but increasing this rate would likely have a positive
effect on AFROTC HSSP applications. The converse of this relatively low re-visitation rate is a
relatively high first-time visitation rate. In 2016, 32 percent of events were to schools not
receiving outreach in 2015 and in 2017, 43 percent of schools visited had not received outreach
in either 2015 or 2016. Together, these findings imply that GBR are conducting events more
haphazardly than deliberately.
Quantitative Value of Perceptual Insights
The previous discussion hints at some of the advantages and limitations of gleaning
perceptual insights from the provided AARs. Here, I integrate a subset of the variables coded
from these records into my database and test the influence of these predictors using the GBM.
Investigating this through the use of the GBM requires a relatively extreme scoping of the data
set as the school data set is necessarily reduced to only those schools within 250 miles of the two
detachments which provided data. Further, the application counts used as the outcome variable
had to be restricted only to those years for which AAR records are available—in this case, the

37

Again, it is important to caveat that without a greater duration of AARs, I cannot know whether outreach was
conducted at a school prior to 2014 or 2012 for Detachment A and B, respectively.
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2014, 2015, and 2016 application year records.39 Finally, I reduced the predictor set by
eliminating the regional and urbanicity indicators included in the previous models considering
their relatively lower levels of variation within the specific regions analyzed. These restrictions
left 3,910 observations, 3,110 applications, and 12 fewer predictors40 in my reduced database.
Otherwise, the model parameters are the same as displayed in Table 7.13. I ran two models using
this restricted data set—the first without the AAR data, and the second including GBR visit
count and perceived average interest. The finding of either a nonzero influence associated with
these two included AAR variables or a superior R2 for the model including these AAR predictors
implies that these predictors positively contribute to application predictions.
The results presented below cannot alone provide evidence of the causality associated with
the degree to which GBR outreach causes applications. Measuring the number of additional
applications generated as a result of GBR outreach is not a goal of this research; had this been a
focus, the most realistic quasi-experimental approach would have been to utilize the ZIP model
on this reduced data set, which is unlikely to be sufficiently large to generate significant findings.
My priority instead is to explore the degree to which evidence of past outreach can improve the
predictions in order to possibly make process improvement recommendations in how GBRs
decide upon outreach locations. Table 7.12 displays the top ten predictors for both models.
Table 7.12. Top Ten Variables Influencing the Prediction of Total Applications With and Without
41

AARs
With AARs

Without AARs

2

R2 = 0.7818

R = 0.7868
Influence

Variable

Influence

Variable

12.36011174

Distance to nearest USAF Base

13.03705826

Distance to nearest USAF Base

7.309877183

Population serving in Military

7.28781633

Population serving in Military

5.455485153

Asian Enrollment Percent

5.548821118

Asian Enrollment Percent

5.315427577

Distance to Marine Corps Base

5.390595814

Gulf War Veteran Percentage

5.130419704

Gulf War Veteran Percentage

5.191548304

Total Veteran Percentage

5.085237355

Total Veteran Percentage

5.134001601

Distance to Marine Corps Base

4.774667861

Free/Reduced Lunch Percent

4.786071426

2.867879733

GBR Perceived Interest

1.943930819

Free/Reduced Lunch Percent
African American Enrollment
Percent

2.246516551

African American Enrollment
Percent

1.929767074

Female Veteran Percentage

39

The 2016 scholarship year is associated with high school seniors who graduate in 2016, even considering the
application window closed on December 1, 2015.

40

After the removal of these 12, 110 predictors remained in the “No Data” GBM while 112 were left in the GBM
with the two AAR indicators.
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1.803249124

Top 25 USNWR rank in State

1.668655981

Top 25 USNWR rank in State

As seen in the table above, the model including the AAR perceptual data has a slightly
greater R2 with both models unsurprisingly having lower values than the previously discussed
national level models considering the more limited number of observations. The top predictors
for each model are practically identical in order and relative influence magnitude with the
exception that perceived GBR interest is the eighthmost influential predictor for the GBM with
AARs42.
Together, these results speak to some degree of value derived from the inclusion of AAR
data. A number of possible factors could be at play behind the improvement offered by including
AARs. First, it could be that recruiter perceptual data is the best and most direct measure of
eligibility and willingness to apply to the HSSP that no quantitative data can reproduce.
Alternately, it is feasible that GBR average interest serves as a proxy for data quantitatively
available but otherwise missing from this predictor set. Finally, it is possible that average interest
primarily measures the positive effect of a GBR’s activities on generating applications.
Unfortunately, disentangling these multiple factors to derive the true impact of a GBR is not
feasible with these data and this methodology.
It is possible that the two detachments selected for qualitative coding did not actually keep
sufficiently detailed records to truly capture the strength of the relationship between outreach and
applicant generation. Further, it is possible that the sample size restriction (25,652 schools
reduced to 3,910) was enough to degrade the strength of the estimates. Considering these
limitations, it is very likely that more thorough records would only strengthen the influence of
these already valuable perceptual indicators.

Where Should GBRs Conduct Outreach and Be Allocated? (RQ3)
As previously discussed, the purpose of the GBM model is to produce outreach
recommendations for GBRs, and, in the aggregate, the nation-wide allocation recommendations
for AFROTC leadership. Four separate GBMs were run for different outcome variables to
answer this question—total applicant count, minority applicant count, female applicant count,
and finally female and minority applicant count. This section discusses the specification, fit, and
predictor influence of the total, minority, and female GBMs but saves discussion of the
recommendations drawn directly from the results for the final chapter. I continue with an
introduction of the model input parameters used for each of these four models in Table 7.13.43

42

With GBR visit count 85th of 112 predictors.

43

The AAR GBMs discussed in the previous section utilize analogous parameters with the exception of a shrinkage
rate of 0.01 and a maximum of 5,000 iterations.
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Table 7.13. GBM Parameters
Parameter

Value

Loss function (distribution)

Poisson

Maximum number of iterations (n.trees)

25,000

Depth of each tree (interaction.depth)

3

Learning rate (shrinkage)

0.02

Cross-validation folds (cv.folds)

5

Minimum observation number (n.minobsinnode)

25

Relevant model results from the GBM analyses include the predictions as well as the
influence statistics relating to each predictor. While the primary goal of the GBM analyses is to
provide school-level outreach recommendations to GBRs, in order to assess the strength and
validity of these analyses it is necessary to consider results in the aggregate. This can be done
both through a graphical depiction of model fit as well as through each’s R2 measure between
actual and predicted applications in order to gain confidence in the model’s results. Figure 7.5,
below, displays a scatterplot of actual versus predicted applications overlaid by a red line, Y = X.
Each blue dot represents a school and dots appearing below the red line are considered to be
“overproducing” applicants relative to model predictions while those dots above the line are
“underproducing.” As previously discussed, the vast majority of schools have total applications
below 50 which can be seen by the heavily concentrated blue dots in the bottom left and
relatively fewer further along the x axis. The overall fit graphically appears relatively strong with
relatively little error (vertical distance between dot and the line)—a finding verified by the R2
value (i.e. coefficient of determination).
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Figure 7.5. Actual Versus Predicted Applications by School

R2 = 0.90117

R2 = 0.82592

R2 = 0.91374

The scatterplots above all display very similar shapes and spread with the notable exception
of axes scales with the fewest number of applications for females and, by definition, the greatest
count for total applicants. The corresponding R2 is least for the female model and greatest for the
minority model signifying a somewhat lower prediction precision for the less numerous female
applicants. It is possible that this predictor set excludes variables correlated with schools’ female
applicant generation ability or alternately it could imply a greater degree of individual variation
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associated with females’ application behavior. Regardless, the absolute coefficient of
determination is still at a respectable level and relatively it is not extremely different from that of
total or minority models. The R2 values for each of these models are possible inflated by the
presence of outliers with large numbers of both actual and predicted applicants. These outliers do
not appear to act as influence points however and while these coefficients would be lower were a
number of high producing schools removed even somewhat lower goodness-of-fit measurements
would provide substantial evidence of the validity of the models and offer a high level of
confidence in the recommendations subsequently derived from their predictions.
The histogram displayed in Figure 7.6 is another way of visualizing the error spread and
shows the modal difference between actual and predicted total applications as –1. Overall
however, this histogram displays a great deal of symmetry.
Figure 7.6. Total Applications Error Term Histogram

NOTE: 30 values are truncated from the above histogram with error values above 20 and 3 are truncated with
values below 20.

While the intent of the GBM analyses was not to derive coefficients associated with
individual predictors as was the goal in research question one, the influence statistics the R code
generates are worth exploring briefly, particularly to check the convergent validity of predictor
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influence between this model and the ZIP discussed earlier in this chapter. Table 7.14 below
displays the top 15 most influential variables associated with each model.
Table 7.14. Top 15 Variables Influencing the Prediction of Total, Female, and Minority Applications
Total Applications
Variable

Influence

AF JROTC Detachment

15.69361

Population serving in
Military
Total Veteran
Percentage
Gulf War Veteran
Percentage
Asian Enrollment
Percent
Distance to USAFA

10.15422
7.94454
7.75484
3.57000
3.01009

Distance to nearest AF
Base
Free/Reduced Lunch
Percent
Female Enrollment
Percent
Percent employed in
Public Administration
Industry
9/11 Veteran
Percentage
USNWR Silver Medal
School
USNWR Gold Medal
School
Median Rooms in Home

2.80695

Hispanic Enrollment
Percent

1.33885

2.67006
2.20248

Female Applications
Variable

Influence

Variable

Influence

Population serving in
Military
AF JROTC Detachment

14.55945

AF JROTC Detachment

11.10391

13.75008

10.32532

Gulf War Veteran
Percentage
Percent employed in
public admin industry
Total Veteran
Percentage
African American
Enrollment Percent
9/11 Veteran
Percentage
Distance to nearest AF
Base
Distance to USAFA

8.07112

Population serving in
Military
Gulf War Veteran
Percentage
Total Veteran
Percentage
Female Veteran
Percentage
Percent employed in
public admin industry
Hispanic Enrollment
Percent
Asian Enrollment
Percent
Distance to nearest AF
Base
African American
Enrollment Percent
Percent employed in
transportation industry
Minority Veteran
Percentage
Female Enrollment
Percent
Distance to nearest
Army Base
USNWR Gold Medal
School

2.17549

6.78291
5.09700
4.90404
3.96438
2.35607
1.94539

1.91119

Female Veteran
Percentage

1.87814

1.67677

Army JROTC
Detachment
Asian Enrollment
Percent
Free/Reduced Lunch
Percent
Distance to nearest
Army Base
American
Indian/Alaskan Native
Enrollment Percent

1.80426

1.49474
1.42979
1.36936

Minority Applications

1.78955
1.50768
1.48480
1.45399

7.82626
7.22602
4.08435
3.64951
3.61652
2.66037
2.51648
2.34032

2.15249
2.02888
1.95373
1.90170

Close consideration of the above table provides some insight into the factors that consistently
are most influential across all three models. There is a remarkable degree consistency in the
factors influencing applications of each type with AFJROTC Detachment, Total Veteran
percentage, Gulf War Veteran percentage, and Population Serving in the Military all appearing
in the top five predictors for all three models. A greater degree of variation occurs outside the top
5 however. Both Gold and Silver Medal indicators appear in the top 15 for total applications but
only Gold appears in the minority model and no USNWR indicator appears in the female model.
Distance to the nearest USAF base is found highly influential ranked seventh, eighth, and
ninth for total, female, and minority applications, respectively. Distance to USAFA is found
sixth for Total, ninth for female and outside the top 15 (17th) for minority applications. Distance
to the nearest Army base is 14th for both female and minority applications. Female veteran
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percentage is also relatively highly influential in tenth position for the female model and 5th for
the minority model. These variations extend to enrollment predictors with Hispanic predictors
ranging with a spread of 14 (15th, 21st, seventh), African American with a spread of ten (20th,
sixth, tenth), American Indian/Alaskan Native with a spread of eight (16th, 15th, 24th), and
Asian with a spread of seven (fifth, 12th, eighth). Taken together, these variations suggest that
the factors affecting a school’s production of applicants vary at least moderately across applicant
type.
Referencing the table above as well as the full influence statistic specification in Appendix
D, a number of insights can be gleaned regarding the similarities and differences between
models. All three models placed relatively little influence on the included regional predictors.
These regional predictors took the form of AFROTC recruiting regions and census regions. The
most influential of these indicators is the South Atlantic region for female applications (65th),
AFROTC South East recruiting region for total (71st) and AFROTC North West recruiting
region for minority applications (94th). Of 139 predictors used, all three models found the four
least significant predictors regional (of 14 regional predictors included). While it is likely that
utilizing these similar indicators confounded each other, that no regional indicator was found
particularly influential is encouraging as it implies that any potential variation between regions is
accounted for more directly through other included predictors. Similarly, urbanicity indicators of
city, town, suburban, and rural were also all found relatively uninfluential.
Interestingly, a school’s status as private is only minimally influential across all models,
ranking at 114 of 139 for the total applications model. This finding is somewhat different than
that of the ZIP code, wherein private was found second of 52 predictors (seen in Appendix D).
GBM results indicate that a school’s identity as Catholic (and thus necessarily private) is much
more influential, ranked 24th for total applications but only 56th for female and 69th for
minorities.
Gold and Silver USNWR indicators were found relatively more influential than the more
common Bronze medal in all models. The total applicant model ascribed greater influence to
Silver and Gold indicators (12th and 13th) than either female (30th and 75th) or minority (48th
and 15th). STEM ranking is found relatively uninfluential for all models but this finding could be
misleading, considering the limited number of these schools and the model parameter of
minimum observations set to 25.
The GBM models found military familiarity predictors highly influential, mirroring the
results of the ZIP analyses. AFJROTC detachments are found to be either the first or second
most influential predictor. The influence of a school’s distance to USAFA and its distance to the
nearest USAF base are roughly analogous for both total and female models but proximity to
USAFA is found relatively less important for minority applications (17th versus ninth). That
proximity to USAFA is a predictor in the top 5 percent of predictors for total AFROTC
applications and 13 percent for minorities lends credence to the idea that USAFA and AFROTC
are to some degree “substitute goods” and an individual interested in one is likely interested in
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the other. Distance to other service’s bases as well as to the nearest AFROTC detachment are all
found significant with all found in the top third of each models’ ordered influence listing. All
GBMs find Gulf War veteran percent to be the most influential “Period of Conflict” variable,
followed closely by 9/11-era veterans. This finding is consistent with ZIP results for the
hypothesized reason that their children of veterans of this period are now of age to serve
themselves.
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8. Recommendations and Conclusion

This dissertation sought to answer three research questions in support of its goal of
improving the USAF officer accessions pipeline by increasing the diversity and quality of its
applicant pool through targeted outreach. First, research question one asked which resource
attributes are most indicative of AFROTC application generation. Second, research question two
considers what insights can be gleaned from the perceptual data contained within recruiter
AARs. Finally, research question three asks where GBRs should conduct outreach within their
region and, through regional aggregation, where these AFROTC recruiters should be allocated
across the nation.44
This chapter draws on the analyses conducted in the previous chapter to provide policy
recommendations to AFROTC leadership. The recommendations exposed through this research
are found in bold under their corresponding research questions. I begin with a conversation of
research question two followed by three, before concluding with a discussion of this work’s
limitations and opportunities for future research.

Insights Drawn from Recruiter AARs (RQ2)
A significant portion of this work was spent exploring the AARs provided for this research.
Exploratory analyses presented in Chapter Seven provided some indication that the contents of
the perceptual insights captured in the AARs were associated with greater numbers of applicants
but also that these results were perhaps not appropriately utilized by GBRs. Further, this
exploration revealed large variations in the quality of records casting some doubt in the
usefulness of AARs in their current form. Subsequent GBM analyses however did find that
perceptual insights improved model fit and demonstrated a significant influence. The realization
that AARs are predictive and associated with higher levels of applications indicates that GBRs
should both utilize the perceptions of their predecessors found in existing AARs as well as
contribute to this knowledge base by recording their own AARs as they conduct outreach
throughout their tour as a recruiter.
Further, the implications of this finding from a highly caveated indicator are compelling: If
the contents of records in their current, limited, form are predictive, then improving and
standardizing AAR templates would likely increase the impact of their effect, both qualitatively
44

Research question one does not directly produce an associated recommendation as its inclusion in this work is
exploratory and primarily contributes to the existing body of recruiting literature. While the coefficients associated
with the predictors used in the ZIP models could be considered heuristics used to guide outreach, the range of
factors found indicative of applications are too numerous to consider their effects individually. Instead, the outreach
recommendations produced through research question three more directly guide these outreach decisions and
implicitly incorporate the full extent of predictive factors.
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and quantitatively. This contributes to my first recommendation—AARs should be recorded
using a standardized template and include a greater range of information. It is my belief
that the significance of these AAR insights will only increase with more complete record keeping
and that more effective and relevant measures and records should be kept following each
outreach event. Working with its network of RDAs, AFROTC, Directorate of Recruiting should
create formalized guidance to the appropriate structure, format, and contents of AARs. By
soliciting feedback and engaging the RDAs, the published instruction will benefit from support
across recruiting regions and be carefully constructed to include timely, relevant, and searchable
information while ensuring that the associated reporting requirement is not burdensome to
GBRs. These records should be kept in a database format where numerous activities can be seen
from one document as opposed to separate files. The simplest form of this database would be an
Excel document although a more sophisticated online questionnaire could also be created.
Regardless of the interface used to collect this data, once stored in a fixed format repository, a
more refined report, such as a Memorandum for the Record, could be constructed automatically
if such a report was required for Air Force reporting in order to minimize GBR administrative
workload. Table 8.1 provides a number of constructs that should be considered for inclusion in
an updated AAR template.
Table 8.1. Recommended AAR Data fields
Category

Description

Date

Date of outreach conducted

Time of day

Time of day of outreach conducted

Outreach location name

Name of the school if hosted on campus; else the name of the event
and its location for non–school-centered outreach

School ID

Uniquely identifying the host institution is necessary to effectively track
outreach year over year. Recruiter burden would be smallest if this
unique identification was accomplished through the use of a drop down
menu from which the GBR selects the appropriate school

Additional school attendees

If GBR identifies significant and/or intentional inclusion from students
enrolled in other schools, their name(s) and ID(s) should be recorded as
well as secondary participants.

Audience/contacts/leads countsa

The number of students who see, interact with, and provide contact
information, respectively, to the GBR.

Influencer interaction count

The number of counselors, administrators or teachers interacted with at
the school

Event typea

The GBR’s classification of the event type, selected through a dropdown menu

Location contact name and number
Perceived caliber

a

Perceived interesta

If the event was planned or facilitated by a local contact
1–5 perception of the event attendees’ quality to successfully compete
for an AFROTC scholarship
1–5 perception of the event attendees’ interest in successfully
competing for an AFROTC scholarship
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What went well?

Any aspects of the outreach event both within and outside of the GBRs
control that enabled total success of the event

What could have gone better?

Any aspects of the outreach event both within and outside of the GBRs
control that limited total success of the event

Approximate travel time from detachment

Travel time between leaving AFROTC Detachment and arriving at the
venue

Overall success of outreach event

1–5 perception of success of the event considering factors both within
and outside of the GBR’s control

General notes

Any additional factors potentially relevant to RDA supervisors or future
GBRs

a

Indicates a variable useful for subsequent analyses. Variables without the asterisk are recommended to assist
recruiter continuity.

The potential benefits of improved AAR recording are numerous, including improved GBR
interyear continuity, better GBR performance measurement, and improved recordkeeping for
future research efforts. Centralized recordkeeping in a stable, coherent format will allow new
GBRs to more effectively glean insights from their predecessors and gain a greater appreciation
for where and how to build and maintain relationships with influencers. An improved system
would also allow GBRs and their RDA supervisors to more easily GBR activities and potential
impact.45 The exact form and criteria included in an improved AAR template should be
contingent upon additional psychometric research meant to develop valid and reliable scales,
particularly through which to assess perceived interest and caliber. Further, the introduction of an
updated template must necessarily be combined with instruction and training in its use.

GBR Outreach Location Recommendations (RQ3)
The discussion of model fit, specification, and predictor influence in the previous chapter
provides evidence that GBMs can viably predict individual HSSP application behavior through
the aggregation of school and community attributes. While establishing the utility of this
technique is significant, the intent of this research was not a mere proof of concept. Instead, the
impact of the findings of Research Question Three hinge instead on the outcomes produced by
this methodology. These predictions, of each type predicted by four separate GBM models, can
be utilized to assist recruiters by identifying those schools determined most worthwhile for
outreach. This determination, however, is not as simple as recommending outreach to schools
predicted to produce the greatest quantity of applicants. Instead, this work’s second
recommendation is that GBRs should use results to more effectively reach resources identified as
most underproducing applicants.

45

If desired, this information could also be used by AFROTC, Directorate of Recruiting to evaluate GBR
performance using these records as a measure of their efforts, albeit not necessarily success, in soliciting
applications to the HSSP.
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This recommendation to conduct outreach to resources underproducing applicants results
from the realization that recruiting to those schools identified as most highly productive
inherently misses schools with a significant potential to contribute significantly more applicants.
The determination of more necessitates a comparison between predicted and past applicant
counts—a difference between the terms of predicted and past applications that produces the
count of applicant underproduction. By focusing targeted outreach on those schools most
underproducing applicants, recruiters are not spending their limited time attempting to generate
additional applications from schools, and thus students, already familiar with the opportunities of
an AFROTC scholarship. Instead these outreach recommendations push them to conduct events
at schools less familiar with the AFROTC program and could, given increased attention, produce
significantly more applicants than they previously have. This has the effect of broadening the
applicant pool and concentrating recruiting resources not on those schools and communities
proven historically productive but on those with the potential to produce more.
Another consideration implicit in this recommendation is that the type of applicant being
under-produced could vary. The GBM models producing these predictions utilized four outcome
variables—total, female, minority, and minority and female and each applicant type could be
underproducing or overproducing actual applicants depending on each’s corresponding model
predictions. Depending on the focus, location, or guidance communicated to each recruiter, they
may deliberately search for the applicants of differing types. In pursuit of additional female
applicants, a GBR would emphasize outreach to those schools underproducing female applicants
even if such a school were overproducing minority applicants or vice versa. Likewise, in pursuit
of STEM qualified applicants, a GBR could conduct additional outreach to schools
underproducing total applicants at schools with a STEM distinction.
It is possible that outreach to schools underproducing applicants of varying types could come
at the cost of outreach to schools producing large numbers of applicants if such schools were not
underproducing. While these schools could continue to produce applicants each year without
additional outreach it is likely advisable to conduct some outreach to such schools. To facilitate
this recommendation, I exported model results and other relevant school attributes and organized
these into lists of high schools within 250 miles of each AFROTC detachment. These results,
tailored for each detachment location, were provided to AFROTC, Directorate of Recruiting for
dissemination to the relevant GBR. Table 8.2, seen on the subsequent page, provides an example
of one of these recommendation lists.
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Table 8.2. Example Gold Bar Outreach Recommendations

Difference (Under/OverProduction)

School Enrollment
School
Name

Distance
to Det

USNWR
Rankings

JROTC
Det

-

167

-

Air
Force

-

993

473

991

991

–20

–8

–8

–14

54

28

54

54

-

127

Silver

Army

-

758

477

751

756

–19

–12

–11

–13

29

23

28

29

-

76

-

Army

-

1,485

747

1,004

1,236

–16

–9

–5

–12

47

30

41

44

-

1,655

-

Army

-

1,330

722

933

1,126

–20

–13

–9

–11

31

22

27

28

-

124

-

Air
Force

-

996

511

977

986

–13

–10

–12

–11

33

25

33

33

-

135

Silver

-

-

1,493

746

358

933

–22

–10

–8

–11

95

25

21

39

-

148

-

Army

-

2,185

1214

1,667

1,941

–22

–10

–9

–10

46

26

29

32

-

127

-

-

-

1,650

870

1,626

1,638

–13

–6

–10

–10

26

11

17

19

-

157

Bronze

-

-

1,348

711

954

1,160

–13

–6

–10

–10

24

13

23

23

-

39

Silver

-

-

621

354

429

521

–12

–6

–6

–10

26

13

16

21

Private

Total Female Minority

Female and
Minority

Total Female Minority

Female and
Minority

Past Applicant Counts
Total Female Minority

NOTE: School Name has been masked and other identifiers excluded from this table for human subjects and data sensitivity concerns.
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Female and
Minority

The example recommendation list depicted in Table 8.2 includes past applicant counts,
difference (between predicted count and past count)46 school attributes shown indicative of
applicant production and thus serve as an info-sheet of school attributes qualitatively useful to a
GBR. The four columns listed under “Difference (Under/Over-Production)” display the
difference between predicted applicant count (not shown) and past applicant counts. These sheets
are sorted by default according to the difference of female and minority applicants, but, as simple
Excel spreadsheets, can be sorted and filtered by any other attribute. A Gold Bar Recruiter could
thus decide to only display schools within 100 miles of his or her detachment or those with a
JROTC detachment. While the model accounts for the impact of these predictors on a school’s
past applications through the generation of its predicted count (and therefore seen within the
difference columns), concerted efforts to recruit at locations with particular characteristics could
result in application rates even greater than those predicted by past precedent. Thus, considering
AFROTC’s desire for high caliber and STEM capable graduates, outreach specifically to schools
with USNWR distinction could directly increase the incidence of applicants with these
characteristics in the HSSP applicant pool.
Key Considerations for Outreach Recommendation Use
These outreach recommendations should be used to guide GBRs as they conduct outreach
but they should not singularly dominate their outreach activities. For example, a recruiter should
not necessarily conduct a flexibly scheduled school presentation at a highly recommended school
if it meant skipping a simultaneous once-a-year college fair at a school relatively less
underproducing. Further, if GBRs conducted outreach events only at those schools identified as
most underproducing predicted applicants then they might ignore those schools with a strong
existing familiarity with AFROTC—a familiarity that could decay without additional contact.
Outreach Recommendation Assessment
The recommendations produced in this work are offered with a high degree of confidence
that their usage can improve recruiting outcomes for Gold Bar Recruiters; it is nonetheless wise
to verify this claim. If I were to assume that the results produced by this work are infallible and
that the schedule and type of all outreach events were directly under GBR control, these
recommendation lists should be immediately distributed and outreach should be conducted in
order of this ranking. However, with the acknowledgement that following the exact order of
recommendations is infeasible and unproductive, my penultimate recommendation is to Conduct
an evaluation of the outreach recommendations to assess their accuracy. The form of this
evaluation is could vary but the following pages briefly sketch a design through which the
efficacy of these recommendations could be assessed.
46

For example, the first row displays a difference of –20 total applicants, indicating this school was predicted to
produce 74 applicants compared to its actual production of 54.
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A comparison could be conducted with the previous year’s AARs; however, a substantial
degree of variability would have entered the evaluation. As previously shown, recruiters are
productive, and thus effective, to varying degrees, and the recruiting environment could have
changed from one year to the next. Further, as highlighted in the previous section, questionable
recordkeeping would further call into question such a year-to-year comparison.47 Even if an
immediate rollout was used and an improvement found, this provides no evidence that GBRs
used these recommendations lists in the best way.
I recommend both a short- and long-term time horizon for this evaluation. A shorter time
period of a few months would balance concerns of offering unsubstantiated recommendations
(both where and how to use them) with the concern that delaying the offering of
recommendation lists to all recruiters immediately handicaps those without. This two-month
period should begin at the start of each GBR’s assignment from mid-August through midOctober. Not only would this time period include a significant portion of the “peak” recruiting
season of September through November, it would also minimizes the disruption of altering
policy guidance mid-year.
The measures used to assess the quality of these recommendations over this abbreviated time
period must rely upon measures derived from AARs. Regrettably, these analyses were only able
to test the association between applicant production and two variables relating to AARs—visit
count and average perceived interest. Of these, only the latter can relate to the quality of the
outreach recommendations. If, however, this evaluation is paired with the recommended
improved AAR template previously discussed, a greater range of predictors could be captured
and utilized to assess recommendation quality. This increased range of predictors also includes
perceived caliber, event type, number of events conducted, as well as contact and lead counts
divided by school enrollment. During this two-month period, I recommend that a randomly
selected subset of the GBR force (five of 20) be provided recommendation lists and instructed to
conduct half their outreach to schools in the top 50 rankings (with a particular focus on the top
25) and the remainder of their outreach to schools outside the top 50. The remainder of the GBRs
will not be provided recommendations lists and will conduct outreach without any intervention.
This evaluation would utilize a quasiexperimental design in which some, but not all, factors
are within control of the experimenter. This evaluation should be designed in order to compare
results both within and between groups. Within-group comparisons are conducted for the five
GBRs randomly selected to the treatment group through the construction of a difference in
perceived interest, caliber, and leads for those schools in the top 50 rankings at which outreach
was conducted compared to those outside the top 50. Between-group comparison should be
conducted comparing the mean levels of each measure between the treatment and the control
group.
47

To say nothing of the time required to qualitatively code AAR records from the previous year for additional
GBRs.
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Our hypothesis is that this evaluation will find a significant increase in interest, caliber, and
leads through the use of these recommendation lists. If mean results are greater for the treatment
group relative to the control (between) and at the top-rated schools compared to the non–toprated schools (within), this would provide support for the treatment, i.e., recommendations lists,
to be provided to all GBRs with the instruction to conduct outreach with a priority placed on
highly recommended sites.
The benefit of also utilizing a longer time horizon of one year is that the measures used to
assess recommendation quality are not those derived from AARs; instead, the greater elapsed
time allows for the comparison of actual demographics, caliber, and size of the AFROTC HSSP
applicant pool following a year of use. Data analysis for this long-term evaluation could be as
trivial as a simple comparison of the total applicant pool characteristics of the current year
against previous years. A more detailed long-term evaluation could also compare the quantity
and characteristics of the applicant pool from regions within the 250-mile operating radius of
GBRs over time.
The final structure, time period, and participants in this evaluation design should be carefully
considered to ensure its ability to verify the accuracy of recommendations while also ensuring
that its implementation is not especially burdensome to GBRs or their RDA supervisors. While
the exact structure and complexity of an evaluation could be varied, some type of phased roll-out
is highly recommended to ensure that the recommendations are determined to be valid and
effective.

GBR National Allocation (RQ3a)
The extension of research question three asks whether the distribution of AFROTC’s
recruiting force is optimal in order to achieve their goals of generating diverse applicants. The
premise for this question is that a geographic investigation of recruiting regions could expose
recruiting “dead-zones”—areas currently underproducing applicants and without an assigned
GBR but likely productive. Exposing these zones assists AFROTC, Directorate of Recruiting as
they allocate limited recruiters across the country. In order to expose these potential dead-zones,
this research concludes by aggregating the under- and overproduction of all schools within a
250-mile radius of AFROTC detachments. By investigating which AFROTC detachments are
found underproducing applicants within their vicinity, I can recommend where recruiters might
most efficiently be stationed across the country according to my results.
While on its surface, this seems a simple task, a number of factors complicate such
redistribution. First, it is necessary to consider the type of applicant that GBRs aim to reach—
should they be stationed where they can best reach the greatest quantity of prospective applicants
or the greatest quantity of predicted minority applicants? Alternately, with the realization that the
aggregate quantity of predicted applicants (and the schools from which they come) is far greater
than any GBR could realistically interact with, should recommended host detachments be those
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at which the average number of applicants for all schools within the operating radius be greatest?
To what degree, if any, should recommendations be biased towards the existing distribution of
GBRs in order to maximize continuity and minimize the administrative burden and political
challenges associated with simultaneous changes? Finally, it is worth considering that although
the 250-mile radius used does represent an accurate outer limit on GBR activities, applying a
penalty to schools at the outskirts of this range is reasonable to account for the recruiter’s
relatively unproductive travel time spent reaching a distant school.
In light of these complexities, I decided that the most viable recommendations would take the
form of a decision tool. While this decision tool implicitly acknowledges an inability to
recommend a single, optimal allocation, they do provide my final recommendation: Utilize these
results to iteratively shift GBRs to regions identified as underproducing applicants and
away from sites identified as less promising.
The results included in this decision tool include numerous rankings which can assist
AFROTC’s Directorate of Recruiting determine the optimal allocation according to whichever
factors they consider most relevant to achieving their short and long-term goals. If, for example,
AFROTC’s applicant pool one year is found deficient in producing female applicants, a
concerted effort could be made the following year switching the GBR in the region producing
the least female applicants to another, more promising region using these results. The categories
of rankings included in this decision tool are seen in Table 8.3.
Table 8.3. GBR Allocation Ranking Descriptions
Ranking

Description

Absolute predicted count

Sum of predicted applicants from all schools within 250 miles

Difference overall

“Absolute predicted count” minus sum of past applicants from all schools
within 250 miles

Difference average

“Difference overall” divided by number of schools within 250 miles

Distance weighted predicted count

Sum of predicted applicants from all schools within 100 miles plus 0.5 times
the sum of predicted applicants from schools between 100 and 250 miles

Distance weighted difference

“Distance Weighted Predicted Count” minus the sum of past applicants from
all schools within 100 miles plus 0.5 times sum of past applicants from
schools between 100 and 250 miles

Top 100 predicted count

Sum of Predicted Applicant count of the top 100 greatest predicted producing
schools within 250 miles

Top 100 difference

“Top 100 predicted count” minus the sum of past applicants from those same
schools

Each category could be used for each GBM outcome variable—total, female, minority, and
female and minority for a total of 28 possible separate rankings. An example of these rankings
solely for female and minority applications can be seen in Table 8.4 below.
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Table 8.4. Example GBR Placement Rankings

Det #

Detachment
Location

Schools
in Range

Absolute
Predicted Difference Difference
Count
Overall
Average

Distance
Weighted
Predicted
Count

Distance
Weighted
Difference

Top 100
Predicted Top 100
Count
Difference

88

California State
University–
a
Sacramento

1,169

2,264

149

0.127

1,988

119

579

342

85

University of
California–Berkeley

1,188

2,363

162

0.136

2,044

118

587

344

165

Georgia Institute of
a
Technology

2,114

7,792

127

0.060

5,443

117

1,105

541

930

Marquette
University

2,771

3,560

181

0.065

2,532

107

466

322

45

San Jose State
a
University

1,205

2,398

149

0.124

1,981

100

587

344

310

Louisiana State
University A&M

1,004

2,291

78

0.077

1,430

99

519

306

250

Iowa State
University

1,747

1,953

125

0.072

1,050

94

382

263

255

University of Iowa

2,547

3,986

137

0.054

2,087

92

506

347

35

California State
University Fresno

2,142

4,921

174

0.081

2,644

91

743

422

770

Clemson University

2,338

8,718

121

0.052

5,100

88

1,081

536

a

This school currently hosts a GBR.

Table 8.4 displays minority and female rankings, sorted by distance-weighted difference. As
shown in Table 8.3, this particular ranking considers the proximity of schools to the possible
detachment host. Sorted in this way, schools in California are found in positions one, three, five,
and nine with additional representation from Georgia (Detachment 165), Michigan (Detachment
930), Louisiana (Detachment 310), Iowa (Detachment 250 and Detachment 255), and Florida
(Detachment 770). If however, these schools were sorted by Top 100 Predicted Count, this order
would shift drastically. Alternately, discussions with DOR revealed that GBR shifts from one
detachment to another within the same geographic region are considered—in this case, this tool
would enable a quantitative comparison between a smaller subset of possible host detachments in
order to identify the one predicted as best according to the criteria deemed most relevant.
An example of the previously discussed complications can be seen as many detachments’
regions overlap. For example, Sacramento, Berkeley, and San Jose all share a significant amount
of their recruiting zones. While some overlap could be beneficial, placing GBR at all three of
these locations is likely redundant and would be of detriment to regional diversity of the
applicant pool. Instead, this finding forces the realization that GBR placement must be decided
contingent upon the locations of other GBRs.
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Limitations and Opportunities for Future Research
There is a strong potential for future researchers to build upon this work to update and
improve the validity of its findings and their corresponding impact. Further, conducting this
research exposed a number of other potential improvements to AFROTC recruiting practices that
could warrant additional investigation.
The first of these is to directly ask applicants whether they interacted with a GBR prior to
submitting their application and the degree to which this interaction led them to submit their
application. Soliciting this information would provide the most direct measure possible of the
effectiveness of GBRs. While this information should not necessarily be used in their evaluation,
it would identify particularly productive recruiters and reveal best practices that should be
broadly shared. Even this very direct approach of measuring the impact of GBR outreach is
likely to be biased downward considering the secondary effects of outreach if, for example, one
individual who does interact with a GBR convinces a peer who did not to apply to the HSSP.
Another topic worth investigating is the degree to which AFROTC should also encourage,
and perhaps even incentivize, its cadets to conduct outreach at their own high schools. A
program of this sort has previously been recommended based on JAMRS research (Fairley,
2013) and would leverage the existing relationships cadets have with teachers, counselors, and—
most importantly—students a few years younger than themselves. Such a cadet presenter could
have a much stronger rapport with his or her student audience, and while these cadets may not be
trained recruiters, provided with a template presentation and talking points they could be a highly
effective and low-cost resource. USAFA incentivizes this type of outreach, termed “Grassroots”,
wherein cadets receive additional leave surrounding the Thanksgiving holiday with an agreement
that they give a presentation to their school.
Further, it is worth considering the extent to which GBRs should be encouraged to interface
with other Air Force recruiters and even recruiters from other branches. The advantages of
improved collaboration are numerous particularly considering the budgetary limitations of
AFROTC’s Directorate of Recruiting. Coordination and close relationships with AFRS recruiters
could allow for improved lead sharing if, for example, a lead does not meet AFROTC HSSP test
score requirements but still wanted to serve or alternately if an AFRS lead has immediate college
aspirations. Further, coordination between USAFA and AFROTC could enable recruiters from
both SOCs to share a table and eliminate unnecessary registration costs at an expensive, large
college recruiting fair. Relationships between AFRS and AFROTC exist currently at the
detachment level with each local detachment recruiting plan requiring the name and contact
information of the nearest Enlisted Accessions Recruiter but their use is limited (AFROTC,
HSSP Section 2017). At this time, there is an ongoing test of a unified recruiting model being
conducted in the New England region, which aims to improve the coordination and lead sharing
across stovepiped accessions sources. Strengthened relationships at the headquarters level could
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produce policy that formalizes these ties and contribute to increased interface on the ground level
to the benefit of all organizations.
Future efforts intended to improve upon the research undertaken in this effort could consider
reducing the list of simplifications taken by this work. First, this research largely ignores the
time-series nature of the predictor data set taking the most recent annual school attributes as
valid for the entirety of the ten-year period of provided applications. As previously discussed,
this simplification not only leads to unmatched applications when schools open, close, and
merge, it also presumes the characteristics of each school have remained relatively stable
throughout this time period. The same is true of my assumption that the most recent five-year
ACS estimates are valid for the entire period. Analyses using a panel data set with ten
observations per school for each year of applicants could be more valid. Similarly, the strength
of coefficient estimates would be improved through the inclusion of schools that have since
closed from historical NCES databases, while removing them prior to producing the
recommendations spreadsheets provided to GBRs.
This work did not fully explore the potential for the impact of various factors to vary across
the nation. It is very probable that results, and thus recommendations, would vary slightly were
analyses conducted separately by region. Further, the models produced in these analyses could
suffer from omitted variables. Chief among these is a school’s graduation rate and college-bound
percentage—both predictors seemingly especially relevant to the generation of applicants but
found only in the PSS, not CCD, data. Similarly, knowledge of each school’s SAT or ACT test
scores could allow the school’s enrollment to be transformed towards a much more direct
measure of how many students in the school would be eligible for an AFROTC HSSP. As
previously demonstrated, the predictors contained within AARs are significant and their lack of
standardization made their complete inclusion infeasible—an oversight which improved
recordkeeping could address. Including these records would also necessitate a consideration of
the relative productivity and effectiveness of GBRs, which this work did not investigate. As a
final example, previous research has identified the impact of military advertising on
enlistments—a possibly significant factor not explored in these analyses (Gibson, 2009).
Finally, it may be worthwhile to consider the benefits of person-level outreach. This work
views high schools as an aggregation of individuals who share values, characteristics, and
tendencies through their shared location and correspondingly similar education and experiences.
While this research has demonstrated that coarse location level attributes are correlated with
individuals’ application behavior, these average characteristics mask the immense variation of
the numerous individuals attending a school. At its simplest, outreach at the person level could
be operationalized by allowing GBRs to access lists of individuals at a given resource who have
been previously identified as potentially or definitely interested in an AFROTC scholarship or
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the military in general.48 While requests to meet these individuals specifically might be met with
resistance by school administrators, presuming their contact information was known, they could
be contacted via email or phone prior to a GBR’s visit to inform them that a recruiter was
scheduled to come to their school and hoped to meet with them in person. This is perhaps not the
most direct way of contacting these individuals, but for many prospective applicants, face-to-face
interaction could be very important in their decision to apply. If this number of leads from each
resource were known and recorded over a non-negligible time period, perhaps three to five years,
these counts could also be included as predictors in the GBM and used to recommend where to
conduct outreach.

Conclusion
The recommendations discussed in this chapter primarily relate either to GBRs themselves
(i.e., the “tactical” level) or to their leadership at AFROTC’s Directorate of Recruiting (i.e., the
“organizational” level). The recommendations primarily relating to GBRs are the first and
second—they should record and consider previously recorded AARs as well as utilize the
provided recommendation lists to conduct outreach to schools identified as underproducing
applicants. These tactical recommendations help this small recruiting force most efficiently
utilize their limited time and resources.
The recommendations relating to AFROTC’s Directorate of Recruiting are the first, third,
and fourth—AARs should be standardized, expanded, and more efficiently stored; the produced
recommendations should be evaluated to ensure accuracy; and, once evaluated, these results
should be used to iteratively shift GBRs in order to achieve applicant pool goals. These
organizational recommendations will help AFROTC leadership to ensure that it best organizes,
trains, and equips its GBR force to enable their success.
Together, both categories of recommendations discussed in this chapter and the research
underlying them will assist AFROTC’s Directorate of Recruiting meet the goals set for itself in
its National Recruiting Strategy. Through the achievement of these goals, the recruiters of this
small, yet crucial, recruiting force invaluably contribute to the success of the Air Force ROTC
mission—“to develop premier leaders of character for the Air Force” (AFROTC, 2014a).

48

A vast array of marketing firms have demonstrated the incredible power of personalized advertisements. By
constructing databases of individuals’ online behaviors, advertisers are able to characterize and group different
tendencies and attributes then sell the contact information of individuals (which in this application would necessarily
require the individual’s high school) in desired bins to groups looking to reach that market segment. AFRS utilizes
these services in their applicant lead generation process and subsequently contacts these leads directly. While
AFROTC does not currently purchase these leads, they could perhaps be shared by AFRS and these lists at a
minimum could include those in the AFROTC contact database.
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Appendix A. Data Cleaning Methodology

This appendix discusses the process undertaken in order to process and merge the input data
files before analyses were conducted. Three primary data sources were used for these analyses—
AFROTC applications, U.S. high schools, and community attributes. Each is discussed in turn
below.

AFROTC Applications
AFROTC provided ten years of application data for the purpose of this research from 2007
through 2016. In total, this included 123,484 application records distributed across years as seen
in Figure A.1.
Figure A.1. Annual AFROTC Applications

Each application record came with a College Entrance Examination Board (CEEB) code
attribute used to denote the high school or learning institution attended by the applicant. As these
records came in as person level observations, it was first necessary to aggregate these to school
level observations taking care to preserve the counts and attributes of all applicants. A complete
specification of the applicants from each school would require one count variable for each
possible combination of applicant gender (two), demographic (seven), year (ten), and application
status (three). The complete specification of these attributes (neglecting even to include their
associated composite scores) would require the construction of an immense quantity of
variables—which, while computationally trivial, was deemed unnecessarily exhaustive. To
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simplify, I preserved the complete sex/demographic/year categorization only for applicants as the
largest and least restrictive applicant status, thus reducing the variables required by two thirds.
Collapsing the data set using the aforementioned unique CEEB code resulted in 16,865
discrete schools having produced at least one AFROTC HSSP applicant over the previous ten
years. My next task required that I drop school observations irrelevant or un-contributory to this
investigation. CEEB codes 999999, 0, and ___ corresponding to “TBD High School”, “My
School is not Listed Domestic/International”, and “Home School” were excluded. Applicants
unable to find their school on the CEEB listing or attend an unlisted school would be coded as
999999. Unfortunately, without the connection between applicant and school, the 5739
applications associated with these categories were necessarily dropped. Similarly, applicants who
indicated they attended “Home School” were excluded, reducing the applicant pool by 2773.
While these home schooled students are potentially qualified for an AFROTC HSSP, the low, if
not singular, numbers of students attending each nontraditional institution at a single location
would likely make outreach less productive even if the specific locations of such home schools
were known. Regardless, an awareness of the frequency of home-schooled applicants is
important to understand the proportion of students necessarily excluded from these analyses.
Table A.1 displays the incidence of homeschooled applicants by year as well as their percentage
of the total yearly applicant pool. This table also displays the count of students whose application
was not successfully tied to a school, denoted in the provided applicant database as “TBD High
School”. Together, these two categories serve to restrict the applicant database by 2.00 percent to
10.10 percent each year.
Table A.1. Home Schooled/“TBD School” by Year

Application
Year

Total
Applicant
Count

Home
School
Applicants

Home School
Percentage

“TBD”
School
Count

“TBD” School
Percentage

Non
Attributable
Percentage

2007

12,209

404

3.31%

284

2.33%

5.64%

2008

12,477

396

3.17%

325

2.60%

5.78%

2009

14,108

321

2.28%

1,104

7.83%

10.10%

2010

16,445

330

2.01%

1,298

7.89%

9.90%

2011

15,362

295

1.92%

929

6.05%

7.97%

2012

13,479

241

1.79%

607

4.50%

6.29%

2013

12,469

210

1.68%

579

4.64%

6.33%

2014

9,151

195

2.13%

508

5.55%

7.68%

2015

8,978

205

2.28%

0

0.00%

2.28%

2016

8,806

176

2.00%

0

0.00%

2.00%

Total

123,484

2,773

5,634
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Finally, considering this research’s scope to U.S. high schools, all applicants from overseas
locations were dropped. Many of these attended DoD Education Activity schools at overseas
military bases, which could well be productive resources for GBRs; however, considering their
distance these were judged infeasible and out of scope. Finally, while the HSSP is intended for
high school seniors, some applicants are associated with a college. These applications were most
often tied to community colleges, and it is unclear whether the applicant took college courses at
these institutions prior to applying for an HSSP scholarship or if they were full time students. In
either case, the 45 colleges (which contributed 58 applicants) were dropped. The data set
reduction can be seen in Table A.2.
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Table A.2. Applicant Data Reduction

High School Name

etsCode

Applications

Percentage of Total
Applicants

TBD High School

999999

5,635

4.56%

My School is not Listed,
Domestic

3

105

0%

My School is not Listed,
International

4

15

0%

Home School

0

2,773

2.25%

Varied

2,334 [from 389 schools]

1.89%

10 < etsCode < 10000

58 [from 45 schools]

0%

[Outside 50 US States]
Colleges

NOTE: Table A.2 does not exhaustively display the number of applicants in the final database as the process of fully
merging applicant schools (through their etsCode) to data-schools (identified by their NCES) exposed a number of
additional app-schools that could not be paired with schools in this database. These included schools which had
closed (~191), private schools not reporting data to the NCES (~372), were deemed home school/online courses
(~72) or were disqualified for their atypicality (~78).

Prior to removing these nonattributable and/or out-of-scope schools, it was necessary to
check whether these applicants systematically differed from those attending attributable schools.
Table A.3 provides some insight into this question.
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Table A.3. Nonattributable Applicant Characteristics.
Category

Scholarship Offered Rate

Female Percentage

Non-White Percentage

TBD High School

5.29%

45.66%

60.43%

Home School

15.94%

29.68%

40.57%

[Outside 50 US States]

23.65%

39.93%

63.75%

Colleges

3.23%

45.16%

51.61%

All Non-attributable

11.88%

40.37%

55.96%

All attributable

13.95%

33.56%

40.43%

All applications

13.76%

34.16%

41.80%

The above table displays the rates of scholarship offers, female application percentage, and
non-white application percentage compared to the averages for all categories of nonattributable
applications, all attributable applications, and all applications (no restrictions). Substantial
deviations from average can be seen across category. Applicants from outside the United States
as well as those home-schooled have higher than average acceptance rates while those of “TBD
High School” and current college attendees have a much lower rate. Home-schooled applicants
approximately match the attributable population pool with regards to female and non-white
representation however the other three nonattributable categories displayed have much greater
minority representation than attributable applicants. Overall, I find the 10,905 nonattributable
applications receive scholarship offers at a slightly lower rate than the entire applicant database
(11.88 percent compared to 13.76 percent), they are more likely to be female (40.37 percent
compared to 34.16 percent), and are far more likely to be non-white (55.96 percent compared to
41.80 percent). These relatively severe differences are troubling as they imply that the
attributable applications used in subsequent analyses may not accurately represent the actual
applicant pool. By excluding the nonattributable applications, the applicant pool appears 0.6
percent more male and 1.37 percent more white. This will tend to slightly overemphasize the
diversity concerns of the applicant pool. Further, the substantially greater rates of female and
non-white applicants are regrettably unattributable, allowing these analyses to consider only
where a subset of such applicants are “produced”. While these limitations are regrettable,
acknowledging and accepting the limitations of this data set is the only way forward.
Following the removal of these nonattributable and/or out-of-scope schools left 112,579
applicants and 16,426 schools in the applicant database. The distribution of applications by
school is seen in the following frequency histogram with the 278 schools producing 40 or greater
applicants truncated to 40.
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Figure A.2. Application Frequency Histogram by School
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This figure illuminates the skewed nature of the application distribution, with approximately
26 percent of schools producing a single applicant over the complete ten-year period and only
20.98 percent of schools with at least one applicant producing an average of one a year or
greater.

High Schools
The next data set to be processed is that of high schools and their attributes. The National
Center for Education Statistics (NCES) compiles a “comprehensive, annual, national statistical
database of all public elementary and secondary schools” in the Common Core of Data (CCD)
(National Center for Education Statistics, 2015). Further, the NCES also collects similar data on
private schools through its PSS (NCES, undated). This survey attempts to include all U.S. private
schools in its sample but unfortunately this goal was not achieved. Of the 39,325 private schools
identified, 10,030 were deemed out of scope, and thus ineligible for the survey and 2,312 schools
refused to participate resulting in 26,983 participants and a 7.9 percent nonresponse rate
(Broughman, 2013). While this research would benefit from a complete listing of all high
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schools in the nation, by appending together the common attributes50 of the PSS and CCD, a
near-complete listing was constructed. The latest available data from the NCES was 2014–2015
for the CCD and 2011–2012 for the PSS. In its raw form, the CCD included 102,815 high
schools, while the PSS included 26,983.
Similar to the applicant data set, it was necessary to restrict this data set through a number of
steps in order to create a database of schools potentially productive for outreach by AFROTC
GBRs. These restrictions were painstakingly considered so as to not inadvertently exclude
resources potentially valuable for AFROTC outreach. The first of these restrictions was
necessarily to drop schools without any high school age (grades 9 through 12) students. In
practice, this was similar to dropping all non–high schools; however, some schools were oddly
classified or had an enrollment different from the traditional elementary/middle/high school age
groupings. For schools that included students below ninth grade, it was then necessary to
recalculate total enrollment to include only those of appropriate age. Next, atypical schools were
removed from the data set. These included virtual schools, juvenile court schools, federally
supported home schools, and Puerto Rican schools infeasible for outreach.
Another challenge emerged with the incidence of shared campus schools. Considering the
goal of identifying outreach locations for GBRs, should a magnet school located “within” a
public high school be considered an extension of one school or, in the event the students are
sufficiently different even if co-located in one building, should they be analyzed as different?
The decision was made that schools sharing an address would be combined with their
enrollments summed and attributes averaged. An indicator variable of “consolidated” was
created to denote the schools that had been merged. A limitation of this approach is that it is
unable to capture neighboring schools that should be merged if they have subtly different
addresses. Conversely, in some instances, particularly in dense urban areas, schools on different
floors of the same building are combined errantly.
A high degree of care was taken when restricting the school database as premature
restrictions could needlessly restrict the sample and lower the probability of identifying
underutilized resources. However, being too liberal with the sample could result in an artificially
large count of underutilized resources recommended for outreach to GBRs. This balance was
discovered iteratively.
The final restriction involved removing all schools with an enrollment below 50 students.
Assuming a uniform grade distribution, a school with 50 students would have a mere 12.5
students in the senior class eligible to apply for a HSSP each year. Removing these small schools
scopes this data set to 19,519 public schools and 6,118 private schools in the combined school
database.
50

There are some variables of interest available only in one, but not both, data sets. For example, the PSS reports
graduation rates and subsequent college attendance plans which are not included in the CCD. While these predictors
could be valuable in these models, their exclusion from the CCD restricted the array of predictors included in the
final data set.
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Community Attributes
The core of the community attributes data set comes through the ACS conducted by the
Census Bureau. The ACS sample is too small to accurately report population attributes at the ZIP
code level separately each year; however, its five-year weighted averages are available at both
the ZIP code and school district level and school district from the 2011–2015 data set; both of
which are used for this research. Considering the five-year duration, the measures reported in this
data set are not instantaneous point estimates but rather averaged values. The use of these
averages is not considered a weakness; however, as they are less volatile than instantaneous
measures and better match the long duration of AFROTC application counts.
The ACS provides attributes for 33,120 ZIP Code Tabulation Areas (ZCTAs)51 and 10,922
Unified School Districts in the United States. Using the ACS as the core of the community
attributes database, additional predictors were added matched through the ZIP code. The vast
majority of these were matched directly to the school’s ZIP code. The least typical of these are
distance variables, which merit a brief discussion. Using U.S. Census Bureau Gazetteer
geographic relationship files (U.S. Census Bureau, 2015b), the centroid of each ZIP code is
matched to its latitude and longitude. Separate databases of military base locations, AFROTC
detachment locations, and college locations allowed distances to be calculated between each ZIP
code and corresponding resources. The distance between each ZIP code and the closest of each
resource type was merged into the community data set.

Data Merge
Having independently prepared each data set, the next consideration was merging these into
one complete set ready for analysis. The first merge conducted tied applications to schools and
next, community attributes to schools. Each merge is discussed below.
Applications to Schools Merge
The identifying codes used by the NCES differ from those used by the ACT and SAT. The
NCES uses an NCES ID while the ACT and SAT both use a CEEB code. The AFROTC
applicant database included a students’ school’s CEEB code; however, the relevant school
predictor variables included only the NCES code. This difference required the use of a crosswalk
in order to avoid inaccurate and time-intensive name and/or address matching. The best public
use crosswalk of NCES–CEEB codes was found as a comma delimited file created by a Mellon
Foundation project and made available through the Multiple-Institution Database for
Investigating Engineering Longitudinal Development (Chingos). While this crosswalk was
accurate, its creators did not include private schools in the crosswalk resulting in just over 50
percent of application-schools matched through its use. To match the remainder, my efforts first
51

This count includes ZIP codes of U.S. nonstate territories.
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turned to string matching using school name, state, and ZIP code. To accomplish this merge, a
series of name normalizations was required to closely format school names between data sets.
For example, all letters were capitalized, all punctuation was removed, abbreviations such as
“HS” were changed to “ High School,” etc. These transformations were applied iteratively, with
additional rules applied only after additional matches had been found and removed from the
unmatched lists. While string matching provided some value, a number of schools remained with
subtly different names across databases, which were impossible to match through string
matching. This realization forced an immense quantity of manual matching to ensure the final
3,000 unmatched application schools could be tied to data-schools in order to fully account for
the applications provided for this research.
Community-to-Schools Merge
The challenge of defining the geographic boundaries from which a school draws its
enrollment is significant. To start, these school boundaries often overlap, particularly in states
with policies allowing for greater levels of school choice.52 Private schools further complicate
this, as their enrollment boundaries could be practically nonexistent, limited only by students’
parents’ driving tolerance. That a student living in one neighborhood could realistically attend
more than one school also exposes concerns that their choice is nonrandom, with families of
varying means, occupations, and values potentially sending their children to a school outside the
default public school option.
While these challenges are significant, they are not insurmountable and four techniques
(outlined below) were tested through which schools could be successfully merged with the
community attributes through the best estimate of their enrollment boundaries. The first method
(denoted GIS in Table A.3) through which this community-school merge occurred was through
the use of the NCES’ School Attendance Boundary Survey. Collected through email, paper
maps, and self-reporting, this survey defines the geographic area from which students are eligible
to attend a specific public school (Phan, 2015). The results of ZIP survey were reported in a
shape file, which was then overlaid with another shape file for ZIP codes (U.S. Census Bureau,
2015a) using ArcGIS. Together, these allowed for the construction of a data set wherein schools
(identified through their NCES ID) were associated with the ZIP code polygons within their
enrollment boundary polygon.53 The average attributes of these ZIP codes were merged into the

52

Approximately 15 percent (and rising) of American students utilize school choice policies through their
utilization of scholarship tax credits, vouchers, charter schools, magnet schools, and homeschooling (Lareau, 2014).
These choice policies can vary drastically from state to state and year to year.

53

An attempt to weight the regions by their size or associated population was considered, however upon
investigating the ZIP codes which fell within multiple enrollment boundaries it was determined that intra-ZIP code
variations made such a fine level of analysis impractical while not improving population estimates with any level of
confidence.
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master data set for those schools that appeared in the School Attendance Boundary Survey shape
file (14,420 of 32,120 schools).
The second method (denoted DIST in Table A.3) utilized ACS attributes reported at the
geographic level of each school’s district (or “Local Education Agency”) while the third
(denoted ZIP in Table A.3) utilizes the ZCTA attributes of the school’s physical address.
District-level community attributes draw from a larger geographic region compared to those of
an individual ZIP code. School districts often contain numerous high schools, and often these
have varying levels of performance supporting students from differing regions within their
jurisdiction. The degree of variation could be extreme within a given district. The ZIP code level
attributes are more localized but also vary more drastically and, particularly in urban areas, a
school draws students from a much broader enrollment area than a single ZIP code. The fourth
and final method (denoted AVE in Table A.3) tested was to average the District and ZIP
attributes when both were available in an attempt to average the variability of the coefficients.
Considering these multiple techniques was necessary, as only method three (ZIP)
successfully merges all schools with their communities. While method three could have been
used in isolation, this would introduce unnecessary inaccuracies in the cases where more detailed
and accurate boundaries could be formed using other methodologies. Considering SABINS’ GIS
merge the most accurate technique through its greatest face validity, a comparison between the
coefficients it produces and those of the “DIST” merge, “ZIP” merge, and “AVE” merge could
be conducted using a subset of the database for which all techniques could be conducted. Five
randomly selected predictors, shown in Table A.4, were constructed using each of the techniques
described previously for the 5,101 schools with nonmissing values for all five variables.
Table A.4. School-Community Merge Technique Comparison
Variable

GIS

DIST

ZIP

AVE

Poverty rate

0.1528

0.1556
(+1.8%)

0.1589
(+4.0%)

0.1573
(+2.9%)

Class of worker—government
percent

14.926

14.759
(-1.1%)

14.901
(-0.2%)

14.830
(-0.6%)

Percentage of households with
total income of $35,000–$50,000

13.893

13.892
(-0%)

14.000
(+0.8%)

13.946
(+0.4%)

Median full-time female worker
earnings

38064.8

37752.3
(-0.8%)

37475.1
(-1.5%)

37613.7
(-1.2%)

Median earnings of high school
graduates

28771.1

28456.4
(-1.1%)

28537.7
(-0.8%)

28497.0
(-1.0%)

196711.1

402197.8

278611.1

Sum-square error

The table displays moderate divergence between the GIS estimates and those derived from
other techniques. These differences are color-coded yellow, orange, and red to signify which
technique yields the closest values to the GIS estimates (in green). The final row of the table
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displays the sum-square error of mean estimates of all predictors (not just the five displayed)
between GIS and each of the other techniques. District level attributes are found to be most
similar to GIS estimates followed by average (of district and ZIP) then finally the ZIP estimates.
It is unsurprising that average is coded entirely in orange as it dampens the variation between the
two other techniques. This table reveals that “DIST” estimates are preferable to “AVE” estimates
and therefore schools not successfully matched through GIS should be matched by “DIST”
(7,414 schools)54 and the remaining 10,286 schools unsuccessfully merged with district level
attributes were assigned the ZIP code community attributes of their physical address.

Missing Variable Imputation
Even following the exhausting data cleaning procedures outlined above, some variables were
still missing requiring imputation before analyses could be conducted. The cause for these
missing variables is primarily due to missing or erroneous data provided to the NCES by each
State Education Agency (SEA). When data is provided to the NCES by every SEA, it is first run
through a thorough comparison algorithm to compare to previous years’ data in order to identify
any drastic changes in reported values. When these significant differences are identified, the
NCES will inquire back to the relevant SEA to attempt to clarify the response. In some cases,
however, these requests for corrected data do not receive a response and the NCES is left to
publish its best available estimates (NCES, 2015). ACS estimates are reported as missing due to
intentional data suppression. While the five-year estimates are not suppressed for regions below
a certain population threshold, the ACS Disclosure Review Board enforces limits on the
minimum number of cases for which estimates are reported. Data is suppressed for regions with
fewer than 50 cases in a geographic area or fewer than three housing units. (American
Community Survey Data Suppression, 2016)
It is important to note that in most cases, data is missing nonrandomly, or systematically.
ACS missing-ness is highly correlated with low population regions, while in the case of NCES
data, the vast majority of missing data is the result of incomplete state reporting. The array of
possible imputation methodologies have varying strengths and weaknesses and introduce
concerns of imputed value precision and reliability, often with a trade off between the two. For
example, multiple-imputation intends not to most closely re-create individual missing values,
intending instead to produce a data set allowing for valid statistical inference. Alternately, listwise deletion removes all observations with any missing data, which is deemed not optimal for
these analyses (STATA Multiple Imputation Reference Manual, 2013). The determination of
valid and actionable outreach recommendations is contingent upon the most complete possible
database of schools for which list-wise deletion would be clearly counterproductive.

54

It is possible a weighted average of X % District and (1-X) % ZIP could have outperformed District
characteristics alone but such a determination was considered overly exhaustive.
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Instead, my interest in imputation is to provide the most likely estimates associated with a
given school. The first step in this imputation was to find values for the 402 school address ZIP
codes which did not correspond to ACS ZCTAs. In general, these ZIP codes were very small
with some representing a single city block while others were the ZIP code of a college campus.
In order to match these schools to population attributes, these schools were manually reassigned
to the closest ZIP code to the school that was connected to a ZCTA and thus represented the
population from which the school was most likely to draw its enrollment from. Following this
step, all schools were, at a minimum, matched to a single ACS ZCTA. This did not yet ensure
that all values for each ZCTA contained entirely nonmissing values, as some of these ZCTAs
were suppressed considering their small size. Imputation was achieved by replacing the missing
value with the mean value of that attribute from all nonmissing schools in the same county (and
if still missing, state-wide) for that attribute. NCES imputation was explored only for a single
predictor exhibiting missingness—a school’s teacher count. Due to the previously discussed SEA
reporting limitations, a number of states had extremely high rates of missingness or nonreporting
for this variable. The determination was made simply to remove this predictor instead of
attempting a low-confidence imputation. The variables and corresponding frequencies
experiencing imputation are found in the third column of Table A.5.
Table A.5. Missing Values Summary

Number
Missing

County
Imputation
Frequency

State
Imputation
Frequency

14

13

1

6 (x6)

6

hhMedianHomeValue

55

54

1

hhMedianRooms

26

25

1

hhVacantPer

17

16

1

18 (x4)

17

1

13 (x5)

13

Variable
povertyRate
Pop16PlsIn [Employment]

hhVehiclesPer
Occ

a

a

a

Ind

13 (x13)

13

a

13 (x4)

13

unempRate

12

12

allParents617WorkingPercent

39

38

healthInsurancePercent

Class

1

9

9

a

18 (x10)

17

1

hhIncMean

29

28

1

hhIncMedian

36

35

1

mediWorkerEarnings

285

282

3

mediWorkerM_FTEarnings

296

292

4

hhInc
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mediWorkerF_FTEarnings

298

298

4

medEarnSubHS

4553

3353

288

medEarnHSDip

4345

3245

229

medEarnSomeColl

4350

3249

223

medEarnBach

4448

3290

260

medEarnGradProf

4592

3369

308

medEarnSubHSF

5191

3724

474

medEarnHSDipF

4426

3282

249

medEarnSomeCollF

4401

3266

244

medEarnBachF

4531

3335

288

medEarnGradProfF

4736

3423

364

medEarnSubHSM

3761

3425

336

medEarnHSDipM

3495

3265

230

medEarnSomeCollM

3510

3267

243

medEarnBachM

3646

3354

292

medEarnGradProfM

3938

3508

430

[Educational Attainment]1824Per

22(x4)

22

[Educational Attainment]1824PerF/M

37(x8)

37

[Educational Attainment]25Per

7 (x7)

6

1

[Educational Attainment]25PerF

11 (x7)

10

1

[Educational Attainment]25PerM

10 (x7)

9

1

a

This represents multiple variables.
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Appendix B. AAR Qualitative Code Book

The final data source made accessible for these analyses are the AARs completed by GBRs
following each outreach event. I was provided with 169 AARs from three application years from
two different locations, anonymized here as Detachment A and Detachment B. Both of these
detachments are located within a single AFROTC recruiting region, which was recommended for
its perceived quality of records by AFROTC leadership. Detachment A provided three years of
AARs in the format of an Air Force “Memorandum for Record” (MFR) which contained an
array of information relevant to the recruiters visit and activities at each specific event in each
one page word document. Detachment B provided four years of records stored in a Microsoft
Excel spreadsheet. Both Detachments’ records contained nearly analogous information including
variables relevant to this research include five attributes: event date, location, contact count,
type, and interest level. The first three of these are explicitly available in each AAR while the
latter two require some qualitative determination to categorize. Each is discussed in turn below.

Date of Outreach
The day, month, and year the event was held. If the event was at a singular location over
multiple days, for example a National Association for College Admission Counseling College
Fair, the date recorded was the last day of the event. This date is converted to its associated
recruiting/application year in which outreach conducted in the months of August through
December are assigned a recruiting year of the subsequent year.

Outreach Location
This is the location name, city, and state where the event was conducted. In most cases, the
AAR does not include the street address of the event site. In these instances the city and state are
determined either through a search of the National Center for Education for High Schools
("Search for Schools and Colleges,") or through a Google search for other event types.

Contacts
This is an integer count of contacts made at an event and represents the number of prospects
who filled out a “Blue Card” or otherwise left their contact information to the recruiter thereby
agreeing to further communication and contact by USAF.
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Event Category
Events are organized based on their location and type. Locations could be a high school,
college, or other such as a sporting event, county fair, or any event not occurring on the campus
of an educational institution. The relative incidence of non–high school based events is used for
descriptive analyses but the type of high school events can be further categorized into the
following:
High School College Fair
Many high schools host college nights during which numerous colleges send representatives.
This event likely includes a table setup and may also include a more formal presentation to some
or all attendees. Some high school college fairs invite students from neighboring high schools to
their campus to participate in a single larger event. In the cases when an AAR includes
information identifying additional high schools’ students participating the record is duplicated
with each identified school listed as a separate outreach location and a proportionate share of
contacts assigned to each school.
Table Setup
Perhaps in the cafeteria during which no formal presentation is made but the recruiter is
accessible and visible to students who wish to approach him or her. This table setup is not a part
of a significant gathering of multiple colleges or recruiters but a small number of others may also
be present.
School Presentation
An event at which a GBR gives their pitch to a group of prospective applicants
simultaneously. This categorization is a more formal type of outreach than a table setup and may
include speeches, assemblies, or other small group discussions.55
Military Event
An event where the presenters are predominately representatives of different military
branches and accessions pathways.
JROTC
Outreach or presentation to a group of cadets previously demonstrated to be propensed
towards service. Each detachment is hosted at a high school but in some cases their cadet

55

Table setup and School Presentation were grouped together for the purpose of exploratory analyses.
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enrollment may include students from neighboring high schools. The audience for a JROTC
event is inherently restricted compared to a school wide event.56
Other
Any other high school based event not falling into the previous categories. Included in this
category are visits with High School Counselors. While many visits of this type did not even
intend to meet with students, outreach to influencers is a well-accepted practice within the
recruiting community and while such a visit yields few contacts, such a visit’s effect on future
applications could be considerable.
It is possible that these categories are not mutually exclusive. For example, there may be a
military event for a JROTC detachment where an AFROTC GBR is one of numerous military
recruiters. This exposes the need to construct a hierarchy of event types with the AAR being
coded as the “higher” type in instances of unclear descriptions or multiple potential
categorizations. In the above example, the event would be coded as a military event, not a
JROTC event as the priority of Military event is higher than JROTC.

Interest
This is a qualitative code denoting the degree of perceived interest in an AFROTC High
School Scholarship found by the recruiter at a given event. I utilize a three-category Likert Scale
to assess this level of interest—high, medium, and low. Example statements indicating each level
of interest are listed below.




High: “Interest was very high”
Moderate: “Some interest in the program”
Low: “I only recommend attending this event if you do not have enough events”, “No
interested students.”

In the instances where explicit statements of perceived interest were not contained in the
AARs, I next considered recommendations of whether or not future GBRs should revisit the
event location in the future as indicators of high medium and low recruiting potential. While revisitation recommendations are not perfectly correlated with level of interest they are strongly
related and absent other written cues these recommendations allow us to categorize interest with
a high degree of confidence. Finally, if no explicit statement of interest or recommendation is
contained in the AAR, they are assessed for a general positive, neutral, or negative sentiment
towards the event with consideration weighted towards written cues of the high schools’
potential to generate qualified applicants, not any positive (free lunch, close to detachment) or
negative (poorly advertised, disorganized event) perceptions of the event. Events without an
56

JROTC and Military Event were coded separately but subsequently grouped together for the purpose of
exploratory analyses.
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explicit statement of interest described as visits with a guidance or admissions counselor were
considered “Moderate” as indicative that interaction with a counselor signals potential future
access to the student body and/or the potential to educate the counselor about AFROTC
scholarships and create an advocate of the influencer.

Coding Procedures
AAR Qualitative coding was conducted with careful consideration given to inter-rater
reliability as the majority of coding was conducted by a graduate student assistant. This
codebook was initially developed based off a thorough exploration of the range of responses
found within the AARs. Both the assistant and I coded a small pseudo-random sample of the
AARs independently before meeting to compare responses. If poor reliability was found,
codebook modification would occur and the trial would begin again. Following a successful
comparison, the assistant would then code all AARs (Hruscka, 2004).
In the event that an AAR was missing one of the five variables of interest or the assistant had
low confidence in the entry, it was coded to indicate further review was necessary. All such
codes were re-reviewed and if its contents were confirmed as missing then imputation was
conducted. The incidence of AAR variable missingness is found in the table below:
Table B.1 AAR Variable Missingness
Variable

Incidence

Imputation Technique

Date of Outreach

4

Assign

Outreach Location

3

None—drop AAR record (list-wise deletion)

Contacts

29

See Figure B.1 Below

Event Category

21

Code as “Other”

Interest

14

If multiple AARs at given resource, duplicate average from
other AAR(s); else code as “Moderate”

Events identified as reaching the student population of multiple schools (such as a districtlevel college fair) were coded as one event for each high school attending, with the number of
contacts spread equally between the schools and the level of interest identical for each. While it
is likely that the interest of students and corresponding contacts varies from school to school
determining with any greater detail is not possible using these records. Figure B.1, below
describes the process through which AARs with missing contact counts were coded
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Figure B.1. Missing Contacts Imputation

If new interest is Moderate: Impute contact
count as Max(1.5*Previous Contact Count, 4)
Low:

No: Impute subgroup mean
for school size, event
category, and interest level
Multiple AARs?
Yes; is the Interest Level the
same?

If new interest is High: Impute contact count
as Max(2.0*Previous Contact Count, 8)
Yes: Impute with contact
count from other AAR(s) of
same interest

No: Previous Interest Level
is:

If new interest is Low: Impute contact count
as Min(0.5*Previous Contact Count, 2)
Moderate:
If new interest is High: Impute contact count
as Max(1.5*Previous Contact Count, 8)

If new interest is Low: Impute contact count
as Min(0.33*Previous Contact Count, 2)
High:
If new interest is Moderate: Impute contact
count as Min(0.66*Previous Contact Count,
4)
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Appendix C. Complete Variable Codebook

Variable Name

Source

Description

goldMedal

USNWR Rankings

= 1 to indicate school received a Gold Medal in USNWR
Rankings

silverMedal

USNWR Rankings

= 1 to indicate school received a Silver Medal in
USNWR Rankings

bronzeMedal

USNWR Rankings

= 1 to indicate school received a Bronze Medal in
USNWR Rankings

stemRanked

USNWR Rankings

= 1 to indicate school was in top 500 of USNWR STEM
Rankings

stateRanked

USNWR Rankings

= 1 to indicate school is in the top 25 within the state’s
USNWR Rankings

Frelch

CCD/PSS

Percentage of a school’s student enrollment eligible for
free or reduced lunches

Private

CCD/PSS

= 1 to indicate the school is private

Relig

CCD/PSS

= 1 to indicate the school reports a religious affiliation

Catholic

CCD/PSS

= 1 to indicate the school identifies as a Catholic
institution

Aian, M/F

CCD/PSS

Male and female American Indian/Alaskan Native
enrollment count

Asian, M/F

CCD/PSS

Male and female Asian enrollment count

Black, M/F

CCD/PSS

Male and female African American enrollment count

Hisp, M/F

CCD/PSS

Male and female Hispanic/Latino enrollment count

Haap, M/F

CCD/PSS

Male and female Hawaiian Islander enrollment count

White, M/F

CCD/PSS

Male and female white/Caucasian enrollment count

Oth, M/F

CCD/PSS

Male and female other enrollment count

TotalEnroll

CCD/PSS

Sum of all enrollment counts

nonWhiteMaleEnroll

CCD/PSS

All enrollment excluding white male

smallSchool

CCD/PSS

= 1 to indicate the school has total enrollment below 200

midSchool

CCD/PSS

= 1 to indicate the school has total enrollment greater
than 200 and less than 1,000

largeSchool

CCD/PSS

=1 to indicate the school has a total enrollment
exceeding 1,000

povertyRate

ACS B17025

Percentage of population below poverty line ((VD01VD09)/VD01)

Pop16plsInCivLF*

ACS DP03, HC03_VC05

Percent of population 16 years and over in civilian labor
force

Pop16plsInCivLFEmp*

ACS DP03, HC03_VC06

Percent of population 16 years and over in civilian labor
force, employed

Pop16plsInCivLFUNEmp ACS DP03, HC03_VC07
*

Percent of population 16 years and over in civilian labor
force, unemployed

Pop16plsInCivLFArmedF ACS DP03, HC03_VC08

Percent of population 16 years and over in Armed
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orces*

Forces

Pop16PlsNotWorking*

ACS DP03, HC03_VC09

Percent of population 16 years and over not in labor
force

hhMedianGrossRent

ACS DP04, HC01-VC128

Median home value, owner-occupied units

hhMedianHomeValue

ACS DP04, HC01_VC191

Median gross rent, occupied units paying rent

hhMedianRooms

ACS DP04, HC03_VC05

Median room count

hhVacantPer

ACS DP04, HCO1_VC50

Housing occupancy, percent vacant units

hhVehiclesPer0

ACS DP04, HC03_VC85

Percent occupied housing units with no vehicles
available

hhVehiclesPer1

ACS DP04, HC03_VC85

Percent occupied housing units with one vehicle
available

hhVehiclesPer2

ACS DP04, HC03_VC86

Percent occupied housing units with two vehicles
available

hhVehiclesPer3pls

ACS DP04, HC03_VC87

Percent occupied housing units with three or more
vehicles available

occMgmtBizArts

ACS DP03, HC03_VC41

Percent management, business, science, and arts
occupations

occServicePer

ACS DP03, HC03_VC42

Percent service occupations

occSalesPer

ACS DP03, HC03_VC43

Percent sales and office occupations

occConsMxPer

ACS DP03, HC03_VC44

Percent natural resources, construction, and
maintenance occupations

occProdTransMovPer

ACS DP03, HC03_VC45

Percent production, transportation, and material moving
occupations

indAgForFishMinePer

ACS DP03, HC03_VC50

Percent civilian population employed in agriculture,
forestry, fishing, hunting, and mining industries

indconsPer

ACS DP03, HC03_VC51

Percent civilian population employed in construction
industry

indManufPer

ACS DP03, HC03_VC52

Percent civilian population employed in manufacturing
industry

indWholeTradePer

ACS DP03, HC03_VC53

Percent civilian population employed in wholesale trade
industry

indRetailTradePer

ACS DP03, HC03_VC54

Percent of civilian population employed in retail trade
industry

ineTransUtilPer

ACS DP03, HC03_VC55

Percent civilian employed population employed in
transportation and warehousing, and utilities industry

indInformPer

ACS DP03, HC03_VC56

Percent civilian employed population employed in
information industry

indFinanceRealEstatePer ACS DP03, HC03_VC57

Percent civilian employed population employed in
finance and insurance, and real estate and rental and
leasing industries

indProfScienceMgmtPer

ACS DP03, HC03_VC58

Percent civilian employed population employed in
professional, scientific, and management, and
administrative and waste management services
industries

indEducSocialPer

ACS DP03, HC03_VC59

Percent civilian employed population employed in
educational services, and health care and social
assistance industries
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indArtsEntRecrFoodPer

ACS DP03, HC03_VC60

Percent civilian employed population employed in arts,
entertainment, and recreation, and accommodation and
food services industries

indOtherServPer

ACS DP03, HC03_VC61

Percent civilian employed population employed in other
services, except public administration industries

indPubAdminPer

ACS DP03, HC03_VC62

Percent civilian employed population employed in public
administration industry

classWageSalaryPer

ACS DP03, HC03_VC67

Class of worker – private wage and salary workers,
percent

classGovPer

ACS DP03, HC03_VC68

Class of worker – government workers, percent

ClassSelfEmpPer

ACS DP03, HC03_VC69

Class of worker – self-employed in own not-incorporated
business workers, percent

classUnPaidFamPer

ACS DP03, HC03_VC70

Class of worker – unpaid family workers, percent

unempRate

ACS DP03, HC03_VC12

Unemployment rate in civilian labor force

allParents617WorkingPer ACS DP03, HC03_VC23
cent

Percent of households with children age 6–17 with both
parents in family in labor force

hhIncSub10kPer

ACS DP03, HC03_VC75

Percent of households with total income and benefits
less than $10,000

hhInc1015Per

ACS DP03, HC03_VC76

Percent of households with total income and benefits
between $10,000 and $15,000

hhInc1525Per

ACS DP03, HC03_VC77

Percent of households with total income and benefits
between $15,000 and $25,000

hhInc2535Per

ACS DP03, HC03_VC78

Percent of households with total income and benefits
between $25,000 and $35,000

hhInc3550Per

ACS DP03, HC03_VC79

Percent of households with total income and benefits
between $35,000 and $50,000

hhInc5075Per

ACS DP03, HC03_VC80

Percent of households with total income and benefits
between $50,000 and $75,000

hhInc75100Per

ACS DP03, HC03_VC81

Percent of households with total income and benefits
between $75,000 and $100,000

hhInc100150Per

ACS DP03, HC03_VC82

Percent of households with total income and benefits
between $100,000 and $150,000

hhInc150200Per

ACS DP03, HC03_VC83

Percent of households with total income and benefits
between $150,000 and $200,000

hhInc200PlsPer

ACS DP03, HC03_VC84

Percent of households with total income and benefits
above $200,000

hhIncMean

ACS DP03, HC03_VC85

Median Household Income

mediWorkerEarnings

ACS DP03, HC03_VC86

Mean Household Income

subHS1824Per

ACS S1501, HC02_EST_VC03

Percent population 18-24 less than high school
graduate

HSDip1824Per

ACS S1501, HC02_EST_VC04

Percent population 18-24 high school graduate
(includes equivalency)

someCollAndAssoc1824
Per

ACS S1501, HC02_EST_VC05

Percent population 18-24 some college or associate’s
degree

BachPls1824Per

ACS S1501, HC02_EST_VC06

Percent population 18-24 bachelor’s degree or higher

noHS25Per

ACS S1501, HC02_EST_VC09

Percent population 25 years and over – less than 9th
grade
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subHS25Per

ACS S1501, HC02_EST_VC10

Percent population 25 years and over – 9th to 12th
grade, no diploma

HSDip25Per

ACS S1501, HC02_EST_VC11

Percent population 25 years and over – High School
graduate

someColl25Per

ACS S1501, HC02_EST_VC12

Percent population 25 years and over – some college,
no degree

Assoc25Per

ACS S1501, HC02_EST_VC13

Percent population 25 years and over – Associate’s
degree

Bach25Per

ACS S1501, HC02_EST_VC14

Percent population 25 years and over – Bachelor’s
degree

gradProf25Per

ACS S1501, HC02_EST_VC15

Percent population 25 years and over – Graduate or
Professional degree

medEarnSubHS

ACS S1501, HC01_EST_VC81

Median earnings in the past 12 months – population 25
and over with earnings, less than high school graduate

medEarnHSDip

ACS S1501, HC01_EST_VC81

Median earnings in the past 12 months – population 25
and over with earnings, high school graduate

medEarnSomeColl

ACS S1501, HC01_EST_VC81

Median earnings in the past 12 months – population 25
and over with earnings, some college or associate’s

medEarnBach

ACS S1501, HC01_EST_VC81

Median earnings in the past 12 months – population 25
and over with earnings, bachelor’s degree

medEarnGradProf

ACS S1501, HC01_EST_VC81

Median earnings in the past 12 months – population 25
and over with earnings, graduate or professional degree

vetGulf911Per

ACS S2101, HC04_EST_VC03

Percent veterans period of service, Gulf War (9/2001 or
later)

vetGulfPer

ACS S2101, HC04_EST_VC04

Percent veterans period of service, Gulf War (9/1990 to
8/2001)

vetVietnamPer

ACS S2101, HC04_EST_VC05

Percent veterans period of service, Vietnam era

vetKoreanPer

ACS S2101, HC04_EST_VC06

Percent veterans period of service, Korean war

vetWWIIPer

ACS S2101, HC04_EST_VC07

Percent veterans period of service, WWII

vetBachPlsCollGap

ACS S2101

Veteran High School diploma + some college
percentage minus nonveteran High School diploma +
some college percentage (HC04_EST_VC42 HC06_EST_VC42)

vetHSDipGap

ACS S2101

Veteran Bachelor’s or higher percentage minus
nonveteran Bachelor’s or higher percentage
((HC04_EST_VC40+HC04_EST_VC41 ) –
(HC06_EST_VC40+HC06_EST_VC41 ))

vetTotalPayGap

ACS S2101

Veteran median income in the past 12 months minus
nonveteran median income in the past 12 months
(HC03_EST_VC33 - HCO5_EST_VC33)

vetDisabGap

ACS S2101

Percent Veteran population with any disability minus
percent nonveteran population with any disability
(HC04_EST_VC57 - HC06_EST_VC57)

vetNonWhitePer

ACS S2101

Veteran non-white percentage (100-HC04_EST_VC21)

vetAllPer

ACS S2101, HC04_EST_VC01

Percent civilian population 18 years and over who are
veterans

regPac

ACS

Variable indicating school is within Census’ Pacific
division

regMtn

ACS

Variable indicating school is within Census’ Mountain
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division
regWNCent

ACS

Variable indicating school is within Census’ West-North
Central division

regWSCent

ACS

Variable indicating school is within Census’ West-South
Central division

regENCent

ACS

Variable indicating school is within Census’ East-North
Central division

regESCent

ACS

Variable indicating school is within Census’ East-South
Central division

regSAtl

ACS

Variable indicating school is within Census’ South
Atlantic division

regMidA

ACS

Variable indicating school is within Census’ Mid-Atlantic
division

regNE

ACS

Variable indicating school is within Census’ New
England division

regAFSW2

Variable indicating school is within AFROTC’s SouthWest 2 recruiting region

regAFSW1

Variable indicating school is within AFROTC’s SouthWest 1 recruiting region

regAFSE

Variable indicating school is within AFROTC’s SouthEast region

regAFNE

Variable indicating school is within AFROTC’s North
East region

regAFNW

Variable indicating school is within AFROTC’s North
West region

ulocalCity

CCD/PSS

Variable indicating school is inside an urbanized area
and inside a principle city

ulocalSub

CCD/PSS

Variable indicating school is outside a principal city and
inside an urbanized area

ulocalTown

CCD/PSS

Variable indicating school is inside an urban cluster but
outside an urbanized area

ulocalRural

CCD/PSS

Variable indicating school is in a census defined rural
territory

Njrotc

JROTC Enrollment Database

Variable indicating school hosts a Navy Junior Reserve
Officer Training Corps detachment

Mcjrotc

JROTC Enrollment Database

Variable indicating school hosts a Marine Corps Junior
Reserve Officer Training Corps detachment

Afjrotc

JROTC Enrollment Database

Variable indicating school hosts an Air Force Junior
Reserve Officer Training Corps detachment

Ajrotc

JROTC Enrollment Database

Variable indicating school hosts an Army Junior
Reserve Officer Training Corps detachment

DistToAFBase

Author-created Database

Shortest path distance between the centroid of the
school’s ZIP code and the centroid of the nearest Air
Force base’s ZIP code

DistToArmyBase

Author-created Database

Shortest path distance between the centroid of the
school’s ZIP code and the centroid of the nearest Army
base’s ZIP code

DistToNavyBase

Author-created Database

Shortest path distance between the centroid of the
school’s ZIP code and the centroid of the nearest Navy
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base’s ZIP code
DistToMCBase

Author-created Database

Shortest path distance between the centroid of the
school’s ZIP code and the centroid of the nearest
Marine Corps base’s ZIP code

minDistAnyBase

Author-created Database

Shortest path distance between the centroid of the
school’s ZIP code and the centroid of the nearest base’s
ZIP code (of any branch)

extraDistToAFBase

Author-created Database

The difference between “DistToAFBase” and
“minDistAnyBase”

unempRate

ACS DP03, HC03_VC12

Unemployment Rate among civilian workforce

gbrAveInterest

AFROTC provided AAR records Average interest value of all coded outreach events at a
given school with 0 indicating no visit, 1, as Low, 2 as
Moderate, and 3 as High

gbrVisits

AFROTC provided AAR records Count of known GBR visits at a given school

NOTE: * Indicates variable experienced imputation; reference Table A.2 for additional details.
“Pop16PlsInArmedForces” experienced a log transformation, and median home value was converted to
thousands of dollars for the ZIP models.
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Appendix D. ZIP/GBM Results

Table D.1. ZIP Total Applications Poisson Coefficients
Squared
Semi Partial
Corr

SSPC
significance

0

0.1031

0

20.69

0

0.0018

0

0.009589

19.56

0

0.0148

0

0.0692556

0.0115305

6.01

0

0

0.8447

stateRanked

0.0524778

0.0132662

3.96

0

0.0001

0.0135

classGovPer

0.3317417

0.0883083

3.76

0

0.0002

0.0049

classSelfEmpPer

0.3283221

0.0883434

3.72

0

0.0002

0.0079

classWageSalaryPer

0.3245692

0.0883149

3.68

0

0.0002

0.0053

njrotc

-0.001392

0.013145

-0.11

0.916

0.0118

0

hhVehiclesPer0

-0.000582

0.0008396

-0.69

0.488

0.0002

0.0062

classUnPaidFamPer

0.2909475

0.0886083

3.28

0.001

0.0002

0.0074

occConsMxPer

0.2808515

0.0800986

3.51

0

0

0.331

occServicePer

0.2740878

0.0800382

3.42

0.001

0

0.3024

0.273653

0.0800284

3.42

0.001

0

0.3167

0.2715464

0.0800626

3.39

0.001

0

0.313

ln(totalEnroll)

1

(exposure)

occSalesPer

0.268844

0.0800963

3.36

0.001

0

0.2978

BachPls1824Per

0.0006793

0.0009185

0.74

0.46

0.0001

0.0167

vetGulf911Per

0.0014172

0.0007579

1.87

0.061

0.0018

0

assoc25Per

0.1585273

0.0688197

2.3

0.021

0

0.4397

bach25Per

0.1540968

0.0688493

2.24

0.025

0

0.3589

0.15313

0.0688132

2.23

0.026

0

0.4095

blackPercent

0.448433

0.0232755

19.27

0

0.0009

0

HSDip25Per

0.1483709

0.0688094

2.16

0.031

0

0.4501

Total Apps—
Poisson

Coef.

afjrotc

0.5546611

0.009444

58.73

goldMedal

0.5395831

0.0260731

silverMedal

0.1875978

bronzeMedal

occProdTransMovPe
r
occMgmtBizArts

gradProf25Per

Std. Err.

z
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P>|z|

someColl25Per

0.1422045

0.0687859

2.07

0.039

0

0.4283

asianPercent

0.1495667

0.0501791

2.98

0.003

0.0014

0

logPop16PlsInArmed
Forces

0.0345836

0.0024416

14.16

0

0.0007

0

vetAllPer

0.0433151

0.0013233

32.73

0

0.011

0

vetBachPlsCollGap

0.0181615

0.0013352

13.6

0

0.0005

0

ajrotc

0.0018212

0.0105589

0.17

0.863

0.0147

0

0.044107

0.1149924

0.38

0.701

0.0001

0.0952

vetHSDipGap

0.0096968

0.0012667

7.65

0

0

0.7679

subHS25Per

0.1236039

0.0688536

1.8

0.073

0

0.4285

noHS25Per

0.1318582

0.0687925

1.92

0.055

0

0.3447

unempRate

0.0072171

0.0014391

5.01

0

0.0005

0

vetGulfPer

0.0148045

0.0006555

22.58

0

0.0021

0

vetVietnamPer

0.0038372

0.0006813

5.63

0

0.0002

0.0096

Pop16PlsNotWorkin
g

0.0031249

0.0008107

3.85

0

0.001

0

subHS1824Per

0.0029195

0.0007361

3.97

0

0

0.8252

HSDip1824Per

0.0017395

0.0006218

2.8

0.005

0

0.8766

2.85E-06

5.84E-07

4.88

0

0.0008

0

mediWorkerEarnings

-4.21E-06

8.70E-07

-4.84

0

0.0019

0

DistancefromUSAFA

-0.00006

9.21E-06

-6.52

0

0

0.9554

thouhhMedianHome
Value

-0.000561

0.0000442

-12.68

0

0.0003

0.0004

DistToAFBase

-0.000770

0.0000815

-9.45

0

0.0002

0.0038

minDistAnyBase

-0.001277

0.0001154

-11.07

0

0.0004

0.0001

frelch_HS

-0.592464

0.0212489

-27.88

0

0.0083

0

hispPercent

-0.610042

0.0289104

-21.1

0

0.0028

0

femPercent

-1.709448

0.0469898

-36.38

0

0.0001

0.0489

mcjrotc

-0.080789

0.0226794

-3.56

0

0.0007

0

aianPercent

-0.718151

0.1214775

-5.91

0

0.0005

0

private_HS

-0.172100

0.0149421

-11.52

0

0.0187

0

stemRanked

-0.335186

0.0309548

-10.83

0

0.0001

0.1405

-79.0778

13.8513

-5.71

0

#N/A

#N/A

povertyRate

vetTotalPayGap

_cons
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Table D.2. ZIP Total Applications Logit Coefficients
Total Apps—Inflate

Coef

Std Err.

z

p>[z]

[95% Conf.

Interval]

smallSchool

1.659867

0.0528586

31.4

0

1.556266

1.76E+00

largeSchool

-1.730399

0.0782365

-22.12

0

-1.88374

-1.57706

femPercent

-2.924841

0.2127763

-13.75

0

-3.34187

-2.50781

logPop16PlsInArmedFo
rces

0.1483527

0.0169757

8.74

0

0.115081

0.181624

-0.0875755

0.0101471

-8.63

0

-0.10746

-0.06769

blackPercent

0.6082548

0.1052519

5.78

0

0.401965

0.814545

hispPercent

0.7532928

0.1408394

5.35

0

0.477253

1.029333

midEduc25

-0.044329

0.0119026

-3.72

0

-0.06766

-0.021

lowEduc25

-0.0368481

0.0112843

-3.27

0.001

-0.05896

-0.01473

highEduc25

-0.0350255

0.0112405

-3.12

0.002

-0.05706

-0.01299

7.24E+00

2.81E+00

2.58

0.01

1.73E+00

1.27E+01

0.0094218

0.0038106

2.47

0.013

0.001953

0.01689

9.20E-03

3.72E-03

2.47

0.013

1.90E-03

1.65E-02

0.00000778

0.00000334

2.33

0.02

1.24E-06

1.43E-05

DistToAFBase

-0.00079

0.000404

-1.96

0.051

-0.00158

1.78E-06

povertyRate

1.200942

0.6720845

1.79

0.074

-0.11632

2.518204

0.00000383

0.00000245

1.56

0.118

-9.8E-07

8.63E-06

3.97E-07

2.63E-07

1.51

0.131

-1.18E-07

9.12E-07

-0.3362373

0.2379543

-1.41

0.158

-0.80262

0.130145

aianPercent

0.4958993

0.424901

1.17

0.243

-0.33689

1.32869

DistancefromUSAFA

0.0000599

0.0000585

1.02

0.306

-5.5E-05

0.000175

vetVietnamPer

0.0021057

0.0037867

0.56

0.578

-0.00532

0.009527

unempRate

0.0045777

0.0085682

0.53

0.593

-0.01222

0.021371

-0.0539758

0.37674

-0.14

0.886

-0.79237

0.684421

vetAllPer

_cons
vetGulf911Per
vetBachPlsCollGap
vetTotalPayGap

hhIncMean
hhMedianHomeValue
logHHMedInc

asianPercent
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Table D.3. ZIP Minority and Female Applications Poisson Coefficients
Squared
Semi
Partial
Corr

Minority and Female
Applications—Poisson

Coef.

goldMedal

0.639067

0.03327

19.21

0

0.0022

0

afjrotc

0.611088

0.012221

50

0

0.1019

0

silverMedal

0.153656

0.013117

11.71

0

0.0076

0

stateRanked

0.090539

0.018795

4.82

0

0

0.6027

ajrotc

0.078853

0.013237

5.96

0

0.0196

0

bronzeMedal

0.055793

0.016028

3.48

0

0

0.4585

njrotc

0.045144

0.016562

2.73

0.006

0.0129

0

povertyRate

0.261285

0.153952

1.7

0.09

0

0.4824

classSelfEmpPer

0.251757

0.122133

2.06

0.039

0.0001

0.0813

classGovPer

0.250207

0.122074

2.05

0.04

0.0001

0.0636

classWageSalaryPer

0.239965

0.122089

1.97

0.049

0.0001

0.0718

asianPercent

0.419692

0.063693

6.59

0

0.0056

0

classUnPaidFamPer

0.21481

0.12244

1.75

0.079

0.0001

0.0667

assoc25Per

0.26252

0.09461

2.77

0.006

0

0.279

gradProf25Per

0.258937

0.094594

2.74

0.006

0

0.2601

bach25Per

0.257706

0.094645

2.72

0.006

0

0.2415

HSDip25Per

0.253292

0.094586

2.68

0.007

0

0.2783

someColl25Per

0.250348

0.094565

2.65

0.008

0

0.2646

noHS25Per

0.238729

0.094573

2.52

0.012

0

0.2263

subHS25Per

0.231231

0.094675

2.44

0.015

0

0.2901

occConsMxPer

0.193857

0.111808

1.73

0.083

0

0.7142

occProdTransMovPer

0.188792

0.111698

1.69

0.091

0

0.6872

0.18754

0.111809

1.68

0.093

0

0.6824

occServicePer

0.187065

0.11172

1.67

0.094

0

0.6919

occMgmtBizArts

0.182995

0.111764

1.64

0.102

0

0.7094

blackPercent

0.665341

0.029284

22.72

0

0.0024

0

logPop16PlsInArmedForces

0.034142

0.003335

10.24

0

0.0012

0

vetAllPer

0.036096

0.001799

20.07

0

0.0097

0

occSalesPer

Std. Err.

z
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SSPC
significance

vetBachPlsCollGap

0.01785

0.001893

9.43

0

0.0003

0.0003

vetGulfPer

0.018586

0.000899

20.68

0

0.0016

0

vetHSDipGap

0.008907

0.001754

5.08

0

0

0.8933

unempRate

0.005467

0.00187

2.92

0.003

0.0003

0.0011

Pop16PlsNotWorking

0.008982

0.001127

7.97

0

0.0008

0

vetGulf911Per

0.005554

0.00103

5.39

0

0.0029

0

vetVietnamPer

0.004739

0.001019

4.65

0

0.0002

0.003

subHS1824Per

0.002102

0.001052

2

0.046

0

0.9022

HSDip1824Per

0.001052

0.000882

1.19

0.233

0

0.7222

vetTotalPayGap

6.31E-07

8.28E-07

0.76

0.446

0.0006

0

mediWorkerEarnings

-1.51E-06

1.20E-06

-1.26

0.206

0.002

0

DistancefromUSAFA

-4.53E-06

1.23E-05

-0.37

0.712

0.0001

0.0195

thouhhMedianHomeValue

-0.00034

5.85E-05

-5.84

0

0

0.7895

DistToAFBase

-0.00084

0.000117

-7.17

0

0.0002

0.0087

minDistAnyBase

-0.00202

0.000168

-12.07

0

0.0002

0.0023

hhVehiclesPer0

-0.00042

0.000975

-0.43

0.666

0

0.7604

BachPls1824Per

-0.0005

0.001323

-0.38

0.703

0.0001

0.0638

-0.45209

0.02647

-17.08

0

0.0052

0

-0.6146

0.037431

-16.42

0

0

0.5366

mcjrotc

-0.04484

0.028609

-1.57

0.117

0.0006

0

private_HS

-0.06112

0.022144

-2.76

0.006

0.0108

0

aianPercent

-0.65932

0.132623

-4.97

0

0.0001

0.0436

femPercent

-1.37731

0.07517

-18.32

0

0.0004

0.0002

stemRanked

-0.48965

0.041191

-11.89

0

0.0003

0.0003

_cons

-73.6265

19.04806

-3.87

0

#N/A

#N/A

1

(exposure)

#N/A

#N/A

frelch_HS
hispPercent

ln(nonWhiteMaleEnroll)
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Table D.4. ZIP Minority and Female Applications Logit Coefficients
Minority and Female
Applications—Inflate

Coef.

smallSchool

2.118136

0.063193

33.52

0

1.99428

2.241991

vetAllPer

–0.09254

0.013333

–6.94

0

–0.11867

–0.06641

logHHMedInc

–0.91435

0.141278

–6.47

0

–1.19125

–0.63745

_cons

11.99976

2.098485

5.72

0

7.886809

16.11272

hispPercent

–0.70922

0.176675

-4.01

0

–1.0555

–0.36295

vetBachPlsCollGap

0.016192

4.81E-03

3.37

0.001

6.76E-03

0.025621

vetGulf911Per

0.016235

0.004898

3.31

0.001

0.006635

0.025834

asianPercent

–1.46186

0.522406

–2.8

0.005

–2.48575

–0.43796

–0.0421

0.01526

–2.76

0.006

–0.07201

–0.01219

vetTotalPayGap

1.11E-05

4.46E-06

2.48

0.013

2.32E-06

1.98E-05

DistToAFBase

–0.00104

0.000496

–2.11

0.035

–0.00202

–7.3E-05

lowEduc25

–0.02629

0.013895

–1.89

0.059

–0.05352

0.000949

–0.0353

0.019816

–1.78

0.075

–0.07414

0.003537

highEduc25

–0.02306

0.013763

–1.68

0.094

–0.05003

0.003916

DistancefromUSAFA

0.000112

6.97E-05

1.6

0.109

–2.5E-05

0.000248

–0.0923

0.124613

–0.74

0.459

–0.33654

0.151934

vetVietnamPer

0.001144

0.005289

0.22

0.829

–0.00922

0.011511

unempRate

–0.00104

0.009606

–0.11

0.913

–0.01987

0.017783

midEduc25

Pop16PlsInArmedForces

blackPercent

Std. Err.

z
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[95% Conf.

Interval]

Table D.5. GBM Influence Results

R2

afjrotc
Pop16PlsInArmedForces
vetAllPer
vetGulfPer
asianPercent
DistancefromUSAFA
DistToAFBase
frelch_HS
femPercent
indPubAdminPer
vetGulf911Per
silverMedal
goldMedal
hhMedianRooms
hispPercent
aianPercent
vetTotalPayGap
indTransUtilPer
DistToArmyBase
blackPercent
gradProf25Per
hhVehiclesPer3pls
minDistAnyBase
catholic_HS
DistToMCBase
vetNonWhitePer
vetBachPlsCollGap
hhVacantPer
DistToDet
stateRanked
vetDisabGap
classGovPer
healthInsurancePercent
vetHSDipGap
ajrotc
hhInc100150Per

Total

Female

Minority

Minority
and
Female

0.88906

0.82592

0.91374

0.90688

AARs

AAR (No
Data)

0.78677

0.78181

15.69461 13.75008 11.10391 13.63163 0.89579 1.15975
10.15422 14.55945 10.32532 10.65008 7.30988 7.28782
7.94454 5.09700 7.22602 8.07884 5.08524 5.19155
7.75484 8.07112 7.82626 7.23866 5.13042 5.39060
3.57000 1.78955 2.66037 3.76456 5.45549 5.54882
3.01009 1.94539 1.46939 2.08347
#N/A
#N/A
2.80695 2.35607 2.51648 2.54388 12.36011 13.03706
2.67006 1.50768 1.31143 1.45337 4.77467 4.78607
2.20248 0.71619 2.02888 1.99504 0.81903 0.92449
1.91119 6.78291 3.64951 5.58686 1.20149 0.89044
1.67677 3.96438 1.12251 1.73471 0.49927 0.60182
1.49474 0.43869 0.31522 0.46148 1.44463 1.47034
1.42979 0.17996 1.90170 1.62893 0.06307 0.08505
1.36936 0.79429 0.76685 0.25074 0.57485 0.68639
1.33885 0.72707 3.61652 1.49409 0.78166 0.56462
1.28413 1.45399 0.87345 1.41413 0.81427 0.98207
1.27329 0.81644 1.46858 2.07906 0.77776 0.65707
1.04085 0.42060 2.17549 1.50251 0.30345 0.45121
0.85944 1.48480 1.95373 1.51600 1.29184 1.19137
0.80825 4.90404 2.34032 2.03628 2.24652 1.94393
0.76905 0.15796 0.12617 0.18703 1.50157 1.13417
0.74713 0.58224 1.43192 1.83302 0.95613 0.77251
0.73713 1.22104 0.73769 0.90494 1.06105 0.84071
0.72735 0.24438 0.21249 0.28933
#N/A
#N/A
0.72139 0.65002 1.20951 0.77891 5.31543 5.13400
0.67959 0.72733 2.15249 1.35784 0.24293 0.22069
0.67776 0.39188 0.41399 0.31195 1.05429 1.15056
0.66351 0.33126 0.28967 0.45880 0.44494 0.52127
0.58743 0.63554 0.33822 0.40026 0.71973 0.73973
0.57489 0.23079 0.44318 0.37145 1.80325 1.66866
0.56568 0.62880 0.48967 0.69931 0.51081 0.39517
0.55596 1.09810 0.88804 0.49575 1.52777 1.46422
0.54659 0.15450 0.32312 0.35007 0.12173 0.17412
0.46820 0.38128 0.37547 0.42539 1.13717 0.76236
0.46413 1.80426 1.50572 1.18446 0.00000 0.00516
0.44027 0.11857 0.08198 0.11600 0.49516 0.38781
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indProfScienceMgmtPer
vetFemalePer
occSalesPer
DistToNavyBase
Pop16PlsInCivLFUNEmp
hhVehiclesPer2
noHS25Per
hhMedianHomeValue
indManufPer
medEarnSubHSF
medEarnSomeCollF
noHS25PerF
allParents617WorkingPercent
indFinanceRealEstatePer
occProdTransMovPer
medEarnHSDip
njrotc
classSelfEmpPer
hhMedianGrossRent
classWageSalaryPer
vetKoreanPer
medEarnSomeColl
medEarnHSDipF
classUnPaidFamPer
indOtherServPer
indWholeTradePer
indArtsEntRecrFoodPer
occConsMxPer
assoc25Per
someColl25PerF
indAgForFishMinePer
indRetailTradePer
hhVehiclesPer1
regAFSE
hhInc1015Per
hhInc200PlsPer
vetVietnamPer
hhInc5075Per
hhInc150200Per
hhInc75100Per
medEarnBachF
subHS25Per
hhVehiclesPer0

0.43942
0.43056
0.42002
0.39065
0.38735
0.38094
0.37929
0.37016
0.36638
0.35648
0.34696
0.34504
0.34185
0.33656
0.33597
0.33305
0.32828
0.32468
0.32126
0.30329
0.29978
0.29727
0.29666
0.27664
0.27585
0.27139
0.27003
0.26940
0.26681
0.25349
0.24872
0.24678
0.24594
0.23879
0.23826
0.23511
0.23485
0.23419
0.23355
0.23235
0.22428
0.21815
0.21664

0.26840
1.87814
0.24643
0.51988
0.18217
0.14788
0.15897
0.18054
0.32407
0.20626
0.32100
0.17302
0.50775
0.21874
0.13548
0.27739
0.43426
0.21176
0.24361
0.32888
0.42057
0.24650
0.28980
0.31463
0.35762
0.24726
0.23456
0.20823
0.43558
0.19388
0.32019
0.18830
0.16027
0.45394
0.16357
0.13978
0.26861
0.19824
0.13857
0.12747
0.28720
0.09374
0.24172
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0.52159
4.08435
0.20210
0.44857
0.40733
0.59717
0.16307
0.19881
0.24799
0.25603
0.16928
0.18377
0.29956
0.34935
0.47452
0.25914
0.43230
0.28899
0.24561
0.21658
0.36050
0.13430
0.86943
0.23376
0.31275
0.38846
0.41107
0.15371
0.32752
0.26740
0.21843
0.21677
0.26944
0.34618
0.12018
0.09509
0.26027
0.20584
0.11754
0.08856
0.26022
0.15518
0.17853

0.44153
1.53090
0.32209
0.48536
0.21496
0.29285
0.28846
0.15928
0.24478
0.29386
0.24850
0.14403
0.35400
0.34084
0.24381
0.36356
0.38494
0.26121
0.20677
0.27275
0.30657
0.23047
0.26591
0.26253
0.34945
0.18825
0.30597
0.19275
0.26665
0.34828
0.27900
0.19378
0.25151
0.28587
0.12632
0.15499
0.21917
0.18309
0.18880
0.14229
0.19901
0.13800
0.11935

0.35554
1.59189
0.27577
0.62422
0.49998
0.25019
0.26713
0.75038
0.29302
#N/A
#N/A
#N/A
0.43312
0.60525
0.35807
0.33902
0.00000
0.28141
1.03726
0.32662
0.35810
0.29020
#N/A
0.42087
0.17377
0.60952
0.40490
0.25707
0.32088
#N/A
0.55409
0.78308
0.39971
#N/A
0.16071
0.24099
0.42341
0.23441
0.60120
0.32319
#N/A
0.15318
1.20183

0.75776
1.92977
0.39893
0.61567
0.20259
0.50373
0.25716
0.63532
0.27733
#N/A
#N/A
#N/A
0.39594
0.66288
0.61211
0.47590
0.00000
0.33853
1.19604
0.53371
0.51490
0.22788
#N/A
0.28665
0.28819
0.65206
0.35095
0.33571
0.28038
#N/A
1.29201
1.08132
0.38867
#N/A
0.17478
0.38626
0.47322
0.17747
0.76962
0.37087
#N/A
0.25397
1.31040

medEarnBach
hhInc3550Per
indEducSocialPer
extraDistToAFBase
medEarnSubHS
unempRate
someColl25Per
medEarnGradProfF
bach25Per
someCollAndAssoc1824PerF
vetWWIIPer
hhIncSub10kPer
subHS1824Per
hhInc2535Per
indInformPer
Pop16PlsInCivLFEmp
medEarnGradProf
subHS1824PerF
HSDip1824Per
Pop16PlsInCivLF
occServicePer
BachPls1824Per
mediWorkerEarnings
povertyRate
HSDip25PerF
HSDip1824PerF
indConsPer
someCollAndAssoc1824Per
occMgmtBizArts
hhIncMean
subHS25PerF
mediWorkerF_FTEarnings
Pop16PlsInLF
HSDip25Per
BachPls1824PerF
hhIncMedian
regSAtl
regENCent
hhInc1525Per
Pop16PlsNotWorking
ulocalCity
ulocalSub
regAFNW

0.21332
0.21119
0.20796
0.20636
0.20607
0.20131
0.20129
0.19488
0.19420
0.19375
0.19119
0.19044
0.18942
0.18677
0.18322
0.18209
0.18095
0.17662
0.17538
0.17364
0.16652
0.16013
0.15967
0.15585
0.15457
0.14557
0.14277
0.13423
0.13355
0.12075
0.11483
0.11361
0.11233
0.10881
0.09582
0.09415
0.08847
0.08747
0.08527
0.08326
0.05513
0.05085
0.04561

0.10804
0.20593
0.18659
0.17230
0.11845
0.20549
0.14014
0.26094
0.12299
0.06710
0.22543
0.09444
0.10702
0.04834
0.12193
0.28691
0.33098
0.11587
0.17139
0.10257
0.15127
0.11663
0.10489
0.04889
0.10577
0.42853
0.13163
0.16184
0.17029
0.05168
0.15582
0.07859
0.06585
0.14249
0.11035
0.04795
0.21023
0.14008
0.09451
0.08885
0.02899
0.08494
0.01127
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0.09229
0.15330
0.18847
0.18711
0.18079
0.14684
0.45779
0.16545
0.20876
0.07989
0.22287
0.21418
0.21108
0.07511
0.16406
0.10156
0.13751
0.09459
0.12817
0.12244
0.29892
0.22124
0.09301
0.09171
0.10040
0.09926
0.15340
0.13495
0.13962
0.03757
0.47787
0.04591
0.07684
0.06638
0.11225
0.05316
0.09665
0.00904
0.11095
0.09036
0.10098
0.06211
0.13210

0.17723
0.15988
0.16902
0.31108
0.15865
0.20454
0.23311
0.24914
0.11771
0.12773
0.19183
0.14316
0.11920
0.06957
0.10963
0.19117
0.41776
0.14891
0.15215
0.14303
0.24943
0.06460
0.10293
0.07743
0.08161
0.11986
0.18707
0.21140
0.19282
0.04856
0.18260
0.08402
0.10277
0.15793
0.08913
0.04721
0.16767
0.03947
0.06851
0.09740
0.04997
0.12313
0.00074

0.39685
0.18342
0.22941
0.14254
0.41888
0.20471
0.30690
#N/A
0.28500
#N/A
0.56004
0.21984
0.34955
0.16981
0.76443
0.26189
0.52735
#N/A
0.41397
0.26213
0.10154
0.21356
0.82933
0.78463
#N/A
#N/A
0.32740
0.21478
0.83026
0.19198
#N/A
#N/A
0.20841
0.41653
#N/A
0.43045
#N/A
#N/A
0.40737
0.10654
0.00814
0.14864
#N/A

0.42658
0.20049
0.26763
0.18763
0.39365
0.16004
0.33221
#N/A
0.35104
#N/A
0.48440
0.15717
0.48970
0.30389
0.76596
0.25434
0.44656
#N/A
0.23799
0.24064
0.11882
0.15313
0.66506
1.08858
#N/A
#N/A
0.34440
0.18050
1.05426
0.27972
#N/A
#N/A
0.34291
0.42212
#N/A
0.31307
#N/A
#N/A
0.31800
0.14762
0.00489
0.17806
#N/A

private_HS
mcjrotc
bronzeMedal
stemRanked
regMtn
regESCent
inGBRRange
regAFSW1
regAFNE
regWSCent
ulocalTown
regMidA
ulocalRural
regAFSW2
regWNCent
regPac
regNE
gbrAveInterest
gbrVisits

0.04418
0.04383
0.04310
0.02194
0.01632
0.01506
0.01495
0.01308
0.00752
0.00544
0.00517
0.00489
0.00481
0.00366
0.00226
0.00090
0.00000
#N/A
#N/A

0.07938
0.03014
0.03170
0.00099
0.00000
0.02257
0.04033
0.00720
0.00079
0.00448
0.02433
0.00000
0.00656
0.00747
0.00348
0.00391
0.00000
#N/A
#N/A
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0.00965
0.03240
0.02193
0.00281
0.00000
0.00858
0.01944
0.00569
0.00000
0.01922
0.00412
0.00174
0.00093
0.01450
0.00000
0.01348
0.00000
#N/A
#N/A

0.08155
0.04956
0.03316
0.01404
0.00554
0.00989
0.01968
0.00878
0.00456
0.00307
0.00223
0.00103
0.00230
0.01441
0.00000
0.00811
0.00000
#N/A
#N/A

0.00000
0.00000
0.12431
0.00000
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
0.00000
#N/A
0.00000
#N/A
#N/A
#N/A
#N/A
2.86788
0.22770

0.00000
0.00000
0.08772
0.00000
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
0.00000
#N/A
0.00000
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

References

Air Force Policy Directive 36-70, “Personnel Diversity,” Washington, D.C.: Department of the
Air Force, 2010. As of June 15, 2016:
http://www.af.mil/Portals/1/documents/diversity/afpd-36-70-diversity.pdf
Air Force Instruction 36-2706, “Equal Opportunity Program Military and Civilian,” Washington,
D.C.: Department of the Air Force, 2010. As of July 29, 2017:
http://www.af.mil/Portals/1/documents/eeo/afi-36-2706.pdf
Air Force Instruction 36-7001, “Diversity,” Washington, D.C.: Department of the Air Force,
2012. As of November 2, 2017:
http://www.hanscom.af.mil/Portals/57/documents/eo/AFD-141125-022.pdf?ver=2016-07-07110319-330
Bachman, Jerald G., David R. Segal, Peter Freedman-Doan, and Patrick M. O’Malley, “Who
Chooses Military Service? Correlates of Propensity and Enlistment in the U.S. Armed
Forces,” Military Psychology, Vol. 12, No. 1, 2000, pp. 1–30. As of November 15, 2016:
http://web.a.ebscohost.com/ehost/detail/detail?sid=3302e808-83a7-4117-927a481cdaac3e53%40sessionmgr4006&vid=0&hid=4204&bdata=JnNpdGU9ZWhvc3QtbGl2Z
Q%3d%3d#AN=2000-08061-001&db=pdh
Bipartisan Policy Center, Building a F.A.S.T. Force: A Flexible Personnel System for a Modern
Military, Washington, D.C., 2017. As of November 2, 2017:
https://cdn.bipartisanpolicy.org/wp-content/uploads/2017/03/BPC-Defense-Building-AFAST-Force.pdf
Blewett, Lynn A., Julia A. Rivera Drew, Risa Griffin, Miram L. King, and Kari C. W. Williams,
IPUMS Health Surveys: National Health Interview Survey, Version 6.2. Minneapolis:
University of Minnesota, 2016.
Boyer, A., and E. Schmitz, Socio-Demographics and Military Recruiting: The Role of Veterans,
Arlington, Va.: Navy Recruiting Command, 1996.
Broughman, Stephen, and Nancy Swaim, Characteristics of Private Schools in the United States:
Results From the 2011-2012 Private School Universe Survey, Washington, D.C.: National
Center for Education Statistics, July 9, 2013.
Carter, Ash, “Remarks by Secretary Carter on the Force of the Future,” speech delivered in
Abdington, Penn., March 30, 2015. As of December 5, 2015:
http://www.defense.gov/News/Speeches/Speech-View/Article/606658

130

Carter, Ash, “Forging Two New Links to the Force of the Future,” Washington, D.C.,
November 1, 2016. As of November 4, 2016:
http://www.defense.gov/Portals/1/Documents/pubs/Forging-Two-New-Links-Force-of-theFuture-1-Nov-16.pdf
Chingos, Matthew, “Mellon Foundation NCES-CEEB Crosswalk,” undated. As of September
29, 2016:
https://engineering.purdue.edu/MIDFIELD/data-archive.htm#
Dertouzos, James N., and Steven Garber, Is Military Advertising Effective?: An Estimation
Methodology and Applications to Recruiting in the 1980s and 90s, Santa Monica, Calif.:
RAND Corporation, 2003. As of November 2, 2017:
http://www.rand.org/publications/MR/MR1591/
Dubow, Eric F., Paul Boxer, and L. Rowell Huesmann, “Long-Term Effects of Parents’
Education on Children’s Educational and Occupational Success: Mediation by Family
Interactions, Child Aggression, and Teenage Aspirations,” Merrill-Palmer Quarterly (Wayne
State University Press), Vol. 55, No. 3, 2009, pp. 224–249. As of November 2, 2017:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2853053/
Fairley, Taylor, Officer Candidates Report, Joint Advertising Market Research and Studies,
12/13, 2013.
Friedman, J. H., “Greedy Function Approximation: A Gradient Boosting Machine,” Annals of
Statistics, Vol. 29, No. 5, 2001, pp. 1189–1232.
Gibson, Jennifer L., et al, Zip Code Valuation Study: Background Research and Goal-Setting
Report, U.S. Department of Defense, Joint Advertising Marketing Research and Studies, ,
February 2009.
———, Zip Code Valuation Study Technical Report, U.S. Department of Defense, Joint
Advertising Marketing Research and Studies, June 2011.
Gladwell, Malcolm, “The Order of Things,” The New Yorker, February 14 and 21, 2011. As of
March 19, 2017:
http://www.newyorker.com/magazine/2011/02/14/the-order-of-things
Haddad, Abigail, Nelson Lim, Lisa Kraus, Henu Zhao, and Gary J. Briggs, Diversity Outreach
and Recruiting Event Site Selection (DORESS), Santa Monica, Calif.: RAND Corporation,
2014. As of November 1, 2017:
https://www.rand.org/pubs/tools/TL130.html
Harrington, Lisa M., Lindsay Daugherty, Craig Moore, and Tara L. Terry, Air Force-Wide Needs
for Science, Technology, Engineering, and Mathematics (STEM) Academic Degrees, Santa

131

Monica, Calif.: RAND Corporation, 2014. As of November 1, 2017:
https://www.rand.org/pubs/research_reports/RR659.html
Hruscka, Daniel J., “Reliability in Coding Open-Ended Data: Lessons Learned from HIV
Behavioral Research,” Field Methods, Vol. 16, No. 3, 2004, pp. 307–331. As of February 18,
2017:
https://pdfs.semanticscholar.org/f62c/0497ffb0096e5200b43b827b9887812f3138.pdf
James, Deborah Lee, Applicant Pool Goals for Active Duty Officers, Washington DC, Force,
Department of the Air, United States Air Force, 2014.
Johnston, Lloyd D., Jerald G. Bachman, Patrick M. O’Malley, John E. Schulenberg, and Richard
A. Miech, “Monitoring the Future: A Continuing Study of American Youth (12th-Grade
Survey), 2000–2015,” National Addiction and HIV Data Archive Program, 2015. As of
November 4, 2016:
http://doi.org/10.3886/ICPSR36408.v1
Kane, Tim, “Who Bears the Burden? Demographic Characteristics of U.S. Military Recruits
Before and After 9/11,” Heritage Foundation, November 7, 2005. As of November 2, 2017:
http://www.heritage.org/research/reports/2005/11/who-bears-the-burden-demographiccharacteristics-of-us-military-recruits-before-and-after-9-11
Kent, Adam, Youth From Low-Income Families, U.S. Department of Health and Human
Services, Office of the Assistant Secretary For Planning and Evaluation, July 15, 2009. As of
November 4, 2016:
https://aspe.hhs.gov/basic-report/vulnerable-youth-and-transition-adulthood-youth-lowincome-families
Kleykamp, Meredith A., “College, Jobs, or the Military? Enlistment During a Time of War,”
Social Science Quarterly, Vol. 87, No. 2, 2006, p. 18. As of December 5, 2015:
http://onlinelibrary.wiley.com/doi/10.1111/j.1540-6237.2006.00380.x/abstract
Kobrin, Jennifer L., Brian F. Patterson, Emily J. Shaw, Krista D. Mattern, and Sandra M.
Barbuti, Validity of the SAT for Predicting First-Year College Grade Point Average, New
York, N.Y.: The College Board, 2008. As of November 2, 2017:
http://files.eric.ed.gov/fulltext/ED563202.pdf
Lareau, Annette and Kimberly Goyette, eds., Choosing Homes, Choosing Schools, New York:
Russell Sage Foundation, 2014.
Lyles, Lester L., 2011 Military Leadership Diversity Commission Final Report – From Diversity
to Inclusion: Diversity Leadership for the 21st-Century Military, Military Leadership
Diversity Commission, March 15, 2011. As of November 29, 2017:
http://diversity.defense.gov/Portals/51/Documents/Special%20Feature/MLDC_Final_Report.
pdf
132

Lee, Andrew H., Kui Wang, Jane A. Scott, Kelvin K. W. Yau, and Geoffrey J. McLachlan,
“Multi-Level Zero-Inflated Poisson Regression Modelling of Correlated Count Data with
Excess Zeros,” Statistical Methods in Medical Research, Vol. 15, 2006, pp. 47–61.
Light, Audrey, and Wayne Strayer, “From Bakke to Hopwood: Does Race Affect College
Attendance and Completion?” Review of Economics and Statistics, Vol. 84, No. 1, February
2002, pp. 34–44. As of November 14, 2016:
http://www.mitpressjournals.org/doi/pdf/10.1162/003465302317331900
Lim, Nelson, Louis T. Mariano, Amy G. Cox, David Schulker, and Lawrence M. Hanser,
Improving Demographic Diversity in the U.S. Air Force Officer Corps, Santa Monica, Calif.:
RAND Corporation, 2014. As of November 2, 2017:
http://www.rand.org/pubs/research_reports/RR495.html
Lutz, Amy, “Who Joins the Military? A Look at Race, Class, and Immigration Status,” Journal
of Political and Military Sociology, Vol. 26, No. 2, 2008, pp. 167–188.
Mattis, Jim, and Kori Schake, Warriors and Citizens, Stanford, Calif.: Hoover Institution Press,
2016.
Morse, Robert, “2017 Best High Schools for STEM Rankings Methodology,” U.S. News and
World Report, April 24, 2017. As of June 7, 2017:
https://www.usnews.com/education/best-high-schools/articles/stem-rankings-methodology
National Center for Education Statistics, “The Condition of Education: Immediate College
Enrollment Rate,” May 2016. As of November 3, 2016:
http://nces.ed.gov/programs/coe/indicator_cpa.asp
National Center for Education, “Private School Universe Survey (PSS),” undated. As of
November 2, 2017:
https://nces.ed.gov/surveys/pss/
National Center for Education Statistics, “Search for Schools and Colleges,” undated. As of
November 1, 2017:
https://nces.ed.gov/globallocator/
National Center for Education Statistics, Documentation to the NCES Common Core of Data
Public Elementary/ Secondary School Universe Survey: School Year 2013-14, 2015.
Office of the Under Secretary of Defense, Personnel and Readiness, Population Representation
in the Military Services: Fiscal Year 2014 Summary Report, Washington D.C.: U.S.
Department of Defense, 2014. As of November 2, 2017:
https://www.cna.org/pop-rep/2014/summary/summary.pdf
Office of the U.S. Air Force Chief Scientist, Technology Horizons: A Vision for Air Force
Science and Technology, 2010–30, Maxwell Air Force Base, Ala.: Air University Press,
133

September 2011. As of November 3, 2017:
http://www.defenseinnovationmarketplace.mil/resources/AF_TechnologyHorizons20102030.pdf
Ortman, Sandra L. Colby and Jennifer M., Projections of the Size and Composition of the U.S.
Population: 2014 to 2060, U.S. Census Bureau, P25-1143, 2015.
https://www.census.gov/content/dam/Census/library/publications/2015/demo/p25-1143.pdf
Pedregosa, Fabian, Gaël Varoquaux, Alexandre Gramfort, Vincent Michel, Bertrand Thirion,
Olivier Grisel, Mathieu Blondel, Peter Prettenhofer, Ron Weiss, Vincent Dubourg, Jake
Vanderplas, Alexandre Passos, David Cournapeau, Matthieu Brucher, Matthieu Perrot, and
Édouard Duchesnay, “Scikit-learn: Mashine Learning in Python,” Journal of Machine
Learning Research, Vol. 12, October 2011, pp. 2825–2830.
Pema, Elda, and Stephen Mehay, “The Effect of High School JROTC on Student Achievement,
Educational Attainment, and Enlistment,” Southern Economic Journal, Vol. 76, No. 2, 2009,
pp. 533–552. As of November 2, 2017:
http://www.jstor.org/stable/27751481
Phan, Tai, Documentation for the School Attendance Boundary Survey (SABS): School Year
2013-2014, Washington, D.C.: National Center for Education Statistics, June 2015. As of
April 27, 2017:
https://nces.ed.gov/programs/sabs/content/sabs/2015118.pdf
Poling, Taylor, The Applicant Market: Length of Interest in Military Service, Joint Advertising
Market Research & Studies, 2012.
Ridgeway, G., “Generalized Boosted Models: A Guide to the gbm Package,” undated. As of
November 2, 2017:
https://cran.r-project.org/package=gbm
RTI International, Identifying Top-Performing Public High Schools for the “Best High Schools”
Rankings, Washington, D.C., April 2016. As of January 26, 2017:
http://www.usnews.com/pubfiles/best-high-schools-technical-appendix.pdf
Schulker, David, Three Essays on Obstacles to Improving Demographic Representation in the
Armed Forces, Santa Monica, Calif.: RAND Corporation, 2010. As of November 1, 2017:
https://www.rand.org/pubs/rgs_dissertations/RGSD274.html
Scott, Lynn, Ray Conley, Richard Mesic, Edward O’Connell, and Darren D. Medlin, Human
Capital Management for the USAF Cyber Force, Santa Monica, Calif.: RAND Corporation,
2010. As of November 1, 2017:
https://www.rand.org/pubs/documented_briefings/DB579.html

134

Segal, David R. Segal and Mady Wechsler, “America's Military Population,” Population
Bulletin, Vol. 59, No. 4, 2004. As of November 2, 2017:
http://www.prb.org/pdf04/59.4americanmilitary.pdf
StataCorp LP, STATA Multiple Imputation Reference Manual, College Station, Tex., 2013. As of
May 4, 2017:
https://www.stata.com/manuals13/mi.pdf
U.S. Air Force, America’s Air Force: A Call to the Future, Washington, D.C., July 2014.
http://www.af.mil/Portals/1/documents/SECAF/AF_30_Year_Strategy.pdf
U.S. Air Force, USAF Strategic Master Plan, Washington, D.C., 2015. As of November 2, 2017:
http://www.af.mil/Portals/1/documents/Force%20Management/Strategic_Master_Plan.pdf
U.S. Air Force, “Air Force Junior Reserve Officer Training Corps,” February 2015. As of
October 12, 2016:
http://www.af.mil/AboutUs/FactSheets/Display/tabid/224/Article/104476/air-force-juniorreserve-officer-training-corps.aspx
U.S. Air Force Academy, “About the Academy,” undated. As of June 15, 2017:
http://www.academyadmissions.com/about-the-academy/about-us/mission/
U.S. Air Force Academy, “DORESS Feedback, USAFA,” email, May 15, 2015.
U.S. Air Force Academy, “Demographic Profile of the Class of 2019,” July 8, 2015. As of June
15, 2016:
http://paulryan.house.gov/uploadedfiles/usafa_class_of_2019.pdf
U.S. Air Force Personnel Center, Air Force Officer Classification Directory, San Antonio, Tex.:
2016a. As of November 2, 2017:
http://www.il.ngb.army.mil/PDFs/EmploymentForms/AFOCD%20Oct%2016.pdf
U.S. Air Force Personnel Center, “Interactive Demographic Analysis System (IDEAS),” 2016b.
U.S. Air Force Reserve Officers’ Training Corps, “About AFROTC: Mission and Values,”
2014a. As of November 1, 2017:
https://www.afrotc.com/about/mission
U.S. Air Force Reserve Officers’ Training Corps, “Scholarships: Eligibility,” 2014b. As of June
15, 2017:
https://www.afrotc.com/scholarships/eligibility
U.S. Air Force Reserve Officers’ Training Corps, “Scholarships: Schools and Majors,” 2014c.
As of August 16, 2017:https://www.afrotc.com/scholarships/schools

135

U.S. Air Force Reserve Officers’ Training Corps, “Scholarships: Types,” 2014d. As of
November 1, 2017:
https://www.afrotc.com/scholarships/eligibility
U.S. Air Force Reserve Officers’ Training Corps, “DORESS Feedback, AFROTC,” email, July
29, 2015.
U.S. Air Force Reserve Officers’ Training Corps, Directorate of Recruiting, Web Intensive New
Gains System (WINGS) extract, July 2016a.
U.S. Air Force Reserve Officers’ Training Corps, Directorate of Recruiting, “AFROTC
Recruiting Survey Results,” Maxwell Air Force Base, Ala.: The Air University, November 8,
2016b.
U.S. Air Force Reserve Officers’ Training Corps, Directorate of Recruiting, National Recruiting
Strategy, Maxwell Air Force Base, Ala.: The Air University, 2017.
U.S. Air Force Reserve Officers’ Training Corps, High School Scholarship Program Section,
“AFROTC HSSP Communication,” Maxwell Air Force Base, Ala.: The Air University June
28, 2017.
U.S. Department of Labor, Bureau of Labor Statistics, National Longitudinal Survey of Youth
1979 cohort, 1979-2012 (Rounds 1-25), Columbus, Ohio: Center for Human Resource
Research, 2014.
U.S. Census Bureau, “B11001: Household Type (Including Living Alone).” 2007 – 2011
American Community Survey, January 1, 2013.
U.S. Census Bureau, “Cartographic Boundary Shape Files,” 2015a. As of April 18, 2017:
https://www.census.gov/geo/maps-data/data/cbf/cbf_zcta.html
U.S. Census Bureau, “Post-2010 Census U.S. Gazetteer Files,” 2015b. As of November 2, 2017:
https://www.census.gov/geo/maps-data/data/gazetteer.html
U.S. Census Bureau, American Community Survey: Data Suppression, Washington, D.C.,
September 27, 2016. As of May 4, 2017:
https://www2.census.gov/programssurveys/acs/tech_docs/data_suppression/ACSO_Data_Suppression.pdf
U.S. Department of Defense, Diversity and Inclusion Strategic Plan 2012–2017, Washington,
D.C., 2012.
http://www.af.mil/Portals/1/documents/Force%20Management/Human_Capital_Annex.pdf?t
imestamp=1434024283105
U.S. Department of Defense, “Fact Sheet: Building the First Link to the Force of the Future,”
2015. As of December 5, 2016:

136

http://www.defense.gov/Portals/1/features/2015/0315_force-of-thefuture/documents/FotF_Fact_Sheet_-_FINAL_11.18.pdf
U.S. Department of Defense, “Fact Sheet: The Next Two Links to the Force of the Future,”
Washington, D.C., 2016. As of November 2, 2017:
http://www.defense.gov/Portals/1/features/2015/0315_force-of-the-future/Fact-Sheet-TheNext-Two-Links-to-the-Force-of-the-Future.pdf
U.S. Department of Defense, Defense Science Board, Defense Science Board: Summer Study on
Autonomy, Washington, D.C., June 2016. As of November 2, 2017:
https://www.hsdl.org/?view&did=794641
U.S. Department of Defense, Joint Advertising, Market Research, and Studies, “Welcome to
Joint Advertising, Market Research & Studies,” 2016. As of June 20, 2016:
http://jamrs.defense.gov/
U.S. News and World Report, “U.S. News Best High Schools Rankings,” undated. As of
November 1, 2017:
http://www.usnews.com/education/best-high-schools/rankings-overviewVuong, Q. H.,
“Likelihood Ratio Tests for Model Selection and Non-Nested Hypotheses,” Econometrica,
Vol. 57, No. 2, March 1989, pp. 307–333.

137

