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Preface

This report documents research and analysis conducted as part of a project entitled
Assessing Job Histories and Career Progression for Civilian Leader Development, spon-
sored by the Assistant Secretary of the Army for Manpower and Reserve Affairs. The
purpose of the project was to assess rates of career progression in different career fields
in the Army civilian workforce and examine individual characteristics and job histories
in the most commonly occurring Army civilian career paths, in order to better under-
stand how career development plans may be tailored to different segments of the civil-
ian workforce and used to encourage civilian leader development.

The Project Unique Identification Code (PUIC) for the project that produced this
document is RAN167254.

This research was conducted within RAND Arroyo Center’s Personnel, Train-
ing, and Health Program. RAND Arroyo Center, part of the RAND Corporation, is a
federally funded research and development center (FFRDC) sponsored by the United
States Army.

RAND operates under a “Federal-Wide Assurance” (FWA00003425) and com-
plies with the Code of Federal Regulations for the Protection of Human Subjects Under
United States Law (45 CFR 46), also known as “the Common Rule,” as well as with
the implementation guidance set forth in DoD Instruction 3216.02. As applicable, this
compliance includes reviews and approvals by RAND’s Institutional Review Board
(the Human Subjects Protection Committee) and by the U.S. Army. The views of
sources utilized in this study are solely their own and do not represent the official
policy or position of DoD or the U.S. Government.
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Summary

What does the career of a “typical” Army civilian look like? The conventional wisdom
is that individuals who take civilian positions value the relatively high job security
associated with government employment. Further, a common perception is that these
individuals join the civilian workforce soon after earning a degree, spend a long career
in the Army, and then leave upon becoming eligible for retirement. However, if many
Army civilians follow a different career trajectory—that is, if they spend only a few
years in the Army, or if they move among various Department of Defense (DoD)
components—then workforce managers may need to tailor existing workforce man-
agement policies on hiring, training, and leadership development to account for these
alternative career trajectories.

To investigate these issues, we identified the most common career patterns among
individuals who entered the Army civilian workforce between fiscal year (FY) 1981
and FY 2000 and were on the General Schedule (GS) pay plan. We used a statistical
clustering method that identifies patterns of career trajectories that are the most similar
in terms of length of service, promotion frequency and timing, and transfers between
the Army and other DoD components. After identifying these common career pat-
terns, we examined the extent to which each pattern is related to individual and job
characteristics.

Common Career Patterns

To identify common career patterns, we first defined key “events” of interest in an
Army civilian career:

* Entry into the DoD civilian workforce

* Promotion milestones, defined as promotion from one grade group to the next:
from GS 1-9 to GS 10-12, from GS 10-12 to GS 13-15, or from GS 13-15 to
the Senior Executive Service (SES)

* Transfer from the Army civilian workforce to the civilian workforce of another
DoD component

Xi



xii ~ Career Paths in the Army Civilian Workforce

* Transfer from the civilian workforce of another DoD component to the Army
civilian workforce
e Separation from the DoD civilian workforce.

We used an agglomerative hierarchical clustering technique to group similar tra-
jectories together. To apply this technique, we started with end-of-FY snapshots from
the Defense Manpower Data Center (DMDC) Civilian Master files. We began with
records for all civilians who were ever observed in the Army civilian workforce between
FY 1980 and FY 2015. To ensure that we could observe a sufficiently long career and
identify an entry date, we limited the sample to those who were first observed in the
DoD civilian workforce between FY 1981 and FY 2000. We also focused our analysis
on those who were continuously in the GS or SES pay plans (or, between 2006 and
2010, on the National Security Personnel System [NSPS] pay plan). Since we aimed to
trace individual career trajectories, we limited the sample to those individuals observed
in the DoD civilian workforce for at least two fiscal years. However, as we discuss
below, including individuals observed during only one fiscal year is unlikely to have
changed the fundamental career patterns we identified. We followed the individuals in
our sample from when they were first observed entering the DoD civilian workforce
until the end of FY 2015, or until they exited the DoD civilian workforce.

Applying the clustering technique to this sample, we identified seven common
career patterns among GS employees in the Army civilian workforce. Table S.1 lists
the career patterns in order of prevalence (in other words, the pattern containing the
highest number of individuals is listed first). Since the clustering algorithm groups

Table S.1

Common Career Patterns of Army Civilians

Career

Pattern Percentage of Percentage of Mean Median
Number Career Pattern Description Individuals Person-Years YOS YOS
1 Short-Term 64.4 33.9 6.4 5
2 Mid-Grade 11.0 19.8 21.7 21
3 Low-Grade 9.5 19.9 25.2 25
4 High-Grade 41 8.2 241 25
5 Multiple Components, Low-Grade 3.9 7.5 23.0 23
6 Multiple Components, Higher Grades 3.8 7.8 24.9 25
7 Long Gap 3.3 3.1 11.3 11

NOTE: Percentage of Individuals indicates the share of employees in the sample who were identified
with each particular career pattern. Percentage of Person-Years is the number of years of DoD civil
service by individuals in the career pattern, as a share of the total number of years of DoD civil service
by all individuals in the sample. Authors’ calculations based on hierarchical clustering analysis using
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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together individuals with either similar lengths of service or similar promotion histo-
ries, we used those similarities to create descriptive terms for each pattern.

As shown in Table S.1, there is substantial heterogeneity in the career patterns
that Army civilians follow. Nearly 65 percent of the individual career histories in the
sample are part of the largest career pattern, which we characterized as “Short-Term.”
Most individuals in this group are observed in the DoD civilian workforce for fewer
than ten years, with a median total length of service of five years, and are typically in
relatively low grades (GS 1-9). These individuals are largely observed in the Army, but
some do spend time in other DoD components.

Among the cohorts we studied, approximately 20 percent of entrants were
observed in the DoD civilian workforce only once. Had we included these individu-
als, it is likely that they would have been classified in the Short-Term career pattern.
If the inclusion of these individuals did not change the career pattern assignments of
the other individuals already in the sample, the share of individual career trajectories
included in the Short-Term pattern would then have been even higher, at 72 percent,
and the shares of each of the other career patterns would have been slightly lower. Even
excluding these individuals, however, makes it clear that the majority of individuals
who enter the Army civilian workforce remain for a relatively short time.

The next most common career pattern, which we characterized as “Mid-Grade,”
typically includes individuals who spend mid- to long-term careers in the DoD civilian
workforce, with most of that time in the Army. The median number of years of service
(YOS) observed in this career pattern is 21, and individuals are typically promoted
to GS-10, GS-11, or GS-12 before leaving the civilian workforce. These individuals
account for approximately 11 percent of all career trajectories. A similar share of career
trajectories is found in the “Low-Grade” career pattern, characterized by a median
length of 25 YOS, and generally without promotion beyond GS-9. A smaller share
of career trajectories—approximately 4 percent—is represented by the “High-Grade”
career pattern, which includes those with long-term careers in the Army civilian work-
force, with a median length of 25 YOS. Individuals in this career pattern often begin
in relatively low grades but are eventually promoted to GS-13 or above.

The last three career patterns largely include individuals who leave the Army
civilian workforce for a substantial period of time—either to go to other parts of the
DoD civilian workforce or to leave the DoD civilian workforce altogether—but then
return. About 4 percent of career histories are part of the “Multiple Components,
Low-Grade” career pattern. These individuals typically begin their civilian careers in
the Army, in relatively low grades. After several YOS, they often move to another part
of the DoD civilian workforce, remaining in a relatively low grade. Another 4 percent
of career trajectories also exhibit transitions between different parts of the DoD civil-
ian workforce. In this “Multiple Components, Higher Grades” career pattern, indi-
viduals begin in the Army and move to other DoD components, or begin in other
DoD components and move to the Army, at various grade levels. Individuals in both
of these career patterns spend a fairly long time in the DoD civilian workforce, with
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average YOS between 20 and 25 years. Finally, about 3 percent of career histories
exhibit a gap from all DoD civil service, with a return typically 10 to 20 years later.

The career pattern names presented in Table S.1 are meant to provide guidance
regarding typical career histories observed in the career pattern. They are not meant to
indicate that every individual career trajectory found in the career pattern adheres to cer-
tain limits. For example, there are some individuals in the Low-Grade career pattern
who remain in the Army civilian workforce for fewer than 20 years or are promoted
beyond GS-9. In addition, the hierarchical clustering technique places each individual
career trajectory into one of the career patterns. Even if an individual career trajectory
does not match any of these descriptions exactly—for example, if the individual has a
short gap in DoD civil service and is then promoted to GS-14—that individual would
still be identified with one of these career patterns.

The fact that a large share of individuals fall into the Short-Term pattern is con-
sistent with the overall length of time that individuals are observed in the DoD civil-
ian workforce. Figure S.1 shows a Kaplan-Meier survival (continuation) curve, which
tracks incoming cohorts of Army civilians over time and shows the probability of con-
tinuation (in other words, the probability that an employee will remain in the DoD
civilian workforce) after every YOS. This curve is based on all individuals who entered

Figure S.1
Continuation Curve: GS Army Civilians
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the Army civilian workforce between FY 1981 and FY 2000, and who were continu-
ously on the GS, SES, or NSPS pay plans. The continuation probabilities are based
on the first time that an individual leaves the DoD civilian workforce. As this figure
shows, the probability of continuation is less than 50 percent after five years.

Of course, since employees who remain for longer periods of time contribute
more years of service to the Army and DoD civilian workforces, the share of person-
years of service contributed by short-term employees is not as high as the share of
entrants that they represent. As Table S.1 illustrates, the share of person-years of service
represented by the Short-Term career pattern is only 34 percent, substantially below
the share of individual careers represented by this pattern. Among all individuals who
spent time in the Army civilian workforce on a GS, SES, or NSPS pay plan (not just
those in the cluster sample), employees who spent five or fewer years in the DoD civil-
ian workforce contributed only 11 percent of total person-years observed. Nonetheless,
it is important for career program managers to understand that most incoming Army
civilians are unlikely to spend long periods of time in the Army or in the DoD civilian
workforce more generally.

Career Patterns and Individual and Job Characteristics

We also examined the relationship between membership in each career pattern and
civilian employees’ individual and job characteristics. We considered the following
characteristics:

* Demographic characteristics: gender, race and ethnicity, education, and age upon
entry into the DoD civilian workforce

e Prior active duty: whether the individual was a veteran or was retired from active
duty military service

* Entry cohort: year first observed in the DoD civilian workforce (between 1981 and
1985, between 1986 and 1990, between 1991 and 1995, or between 1996 and 2000)

* Type of appointment: career (or career conditional) versus temporary or term
appointment

e Career program at entry: based on occupation codes, using a mapping from occu-
pation codes to Army career programs

* Number of years of federal service at entry (up to one year, one to five years, or
five or more years)

e Whether the individual had supervisory status at entry

* Whether entry took place in the Washington, D.C., metropolitan area.

We examined the relationship between membership in a specific career pattern
and each characteristic, holding all other characteristics constant. The results suggest a
relationship between career patterns and a variety of these characteristics.
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Women are more likely to be in career patterns that include short-term service,
service in low grades, and a long gap in service. Black and Hispanic individuals are
more likely to be in one of the low-grade career patterns and less likely to be in the
higher-grade patterns, relative to white individuals. Asians are also more likely to be in
the Low-Grade pattern or to spend time in other parts of DoD, at various grade levels.
Asians and Hispanics are also less likely to be in the Short-Term pattern.

The youngest and oldest entrants into the DoD civilian workforce are more likely
to be in the Short-Term pattern. However, young entrants are also more likely to be
in career patterns characterized by eventual promotion to the highest grades. More
educated individuals are more likely to be found in higher-grade patterns, which is
consistent with higher educational requirements for positions at higher pay grades.
Individuals with prior military service, particularly military retirees, are much less
likely to be in the Short-Term pattern. They are also more likely to be mobile across
DoD components and to exhibit a gap in service.

The characteristics of an individual’s first position are also associated with career
pattern. As we would expect, individuals initially hired with temporary or term
appointments are substantially more likely to be in the Short-Term career pattern and
less likely to be in any of the patterns associated with long-term service. There was
some variation in career pattern across entry cohorts, with individuals in later cohorts
more likely to be in the higher-grade career patterns. This finding may be driven by the
increase in average GS grade levels in the DoD civilian workforce over time.

Some of the starkest differences across career patterns were observed by gender.
To further explore these differences, we applied a method that decomposes the differ-
ence in the probability of membership in a career pattern into observable and unob-
servable factors. We found that observable characteristics, most notably occupation at
entry and prior military service, could “explain” some of the differences between men
and women. Women tend to be hired in occupations that are associated with shorter
duration of service and lower grades. In addition, veterans are less likely to exhibit
short-term service; since women are less likely than men to be veterans, prior military
status may also account for some part of the observed gender differences. However, a
substantial share of the differences between male and female career pattern groupings,
particularly with respect to long gaps in service, remains unexplained by the factors
that we can observe in the data. One key factor that we do not observe is family status,
which may explain some of these differences.

Potential Implications for Managing the Army Civilian Workforce

All of the analyses in this report are descriptive—that is, we cannot identify the
causal impact of individual characteristics on career pattern. Nonetheless, the find-
ings above suggest a few steps that Army workforce managers may wish to take to
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better understand the drivers behind these findings, and that may help strengthen
the leadership pipeline.

Collect systematic information about why employees leave the Army civil-
ian workforce. Employees who leave the Army civilian workforce should be asked to
complete a short exit survey. The survey could be offered to all who leave or targeted
to those who leave during a specific time period. This survey should include, at a mini-
mum, questions about the main reasons for leaving the Army civilian workforce. It
would also be valuable to identify whether the employee has secured another job and,
if so, some basic details about the new job, including location, whether the job is in the
private or public sector, and the name of the federal agency (if public) or the industry
(if private).

Understanding why employees leave can help Army workforce managers deter-
mine whether the high rate of departure during the first few years is a concern. On
one hand, spending a relatively short amount of time with an employer is common
in today’s labor market; the Bureau of Labor Statistics (2016) reports that the average
time spent with a current employer among wage and salary workers is 4.2 years. On
the other hand, the exit survey may identify specific reasons for departure that Army
workforce managers may wish to address. For example, if employees report leaving for
private-sector jobs that offer higher pay or greater opportunities for advancement, or
leaving for civilian positions in another part of the federal government due to lack of
advancement opportunities in the same geographic location, workforce managers may
be able to offer incentives to these employees to remain, especially in positions that are
hard to fill.

Collect information on motivations for moving to the Army from another
federal agency. An exit survey should provide information about why civilians leave
the Army. However, understanding why civilians in other parts of DoD, or in the fed-
eral government as a whole, move 70 the Army can be equally valuable. The Army may
provide better career advancement opportunities in certain occupations or locations;
if this is the case, Army workforce managers may wish to build on these advantages in
recruiting talent from elsewhere in the federal government, or to replicate similar con-
ditions in other areas. A short entry survey, targeted at individuals who join the Army
civilian workforce from another federal agency, could shed light on this issue.

Consider whether hiring outreach strategies could be modified to increase
diversity in higher pay grades. While our analysis of gender differences across career
patterns cannot be interpreted as causal, it does suggest that the higher likelihood that
women spend a short time in service, or in lower grades, is linked with occupation,
prior military service, temporary or term appointments, education, and other factors.
If women are disproportionately hired into occupations that have few prospects for
career progression, or that typically rely on temporary or term positions rather than
career appointments, then it may be difficult to increase female participation in leader-
ship positions. A focused effort to encourage the hiring of women in occupations that
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are associated with longer-term service in higher grades may improve diversity in the
pipeline for leadership positions. Similar targeting with respect to prior military service
or education credentials may also be effective.

Examine whether observed career patterns are similar across different seg-
ments of the civilian workforce. Our analysis showed that there is substantial varia-
tion in career trajectories across career programs; for example, individuals who enter
the Information Technology Management program and the Analysis, Modeling, and
Simulation program are more likely to spend longer periods of time in the Army. From
the point of view of a career program manager, it can be valuable to understand the
specific patterns associated with entrants into each program, in order to offer more
effective career guidance to employees and to build a workforce with the desired mix of
experience. Therefore, we recommend a career pattern analysis specific to certain criti-
cal segments of the Army civilian workforce, particularly those in which attrition and
leader development are expected to be particularly challenging.

Explore whether resources are being effectively applied within the civil-
ian workforce. The cluster analysis highlighted that there is a substantial amount
of heterogeneity in civilian career patterns. Since the resources available for training
civilians—in terms of both money and time—are limited, it is important that they
be applied efficiently and effectively. A first step toward this goal would be to system-
atically document how training resources are distributed across geographic locations,
commands, and career programs, as well as how they are distributed across individual
career stages (for example, new entrants versus midcareer civilians). Further analysis
could then examine whether the application of those training resources is associated
with desired retention and promotion outcomes.
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CHAPTER ONE
Introduction

What does the career of a “typical” Army civilian look like? The conventional wisdom
is that individuals who take civilian positions value the relatively high job security
associated with government employment. Further, a common perception is that these
individuals join the civilian workforce soon after earning a degree, spend a long career
in the Army, and then leave upon becoming eligible for retirement. Consistent with
these perceptions, the Army Civilian Training, Education & Development System
(ACTEDS) is currently oriented toward employees who spend a relatively long time
in the Army civilian workforce; Army Regulation 690-950 describes ACTEDS as a
plan that “guides the organizational, occupational, and individual growth of Army
Civilians through the full spectrum of the civilian human capital life cycle and entails
a progressive series of TE&PD [training, education, and professional development]
opportunities and assignments specific to a career program” (U.S. Department of the
Army [2016], Career Program Management: Army Regulation 690-950).

However, if the behavior of many Army civilians does not fit this pattern—that
is, if they spend only a few years in the Army, if they move among various Department
of Defense (DoD) components, or if they spend long stretches of time in the Army
without exhibiting substantial career progress—then workforce managers may need
to tailor existing workforce management policies on hiring, training, and leadership
development to account for these alternative career trajectories.

To date, there has been little quantitative evidence on what the career trajectories
of Army civilians actually look like. In this report we take a step toward filling that
gap by identifying the most common career patterns observed among individuals who
entered the Army civilian workforce between fiscal year (FY) 1981 and FY 2000 on
the General Schedule (GS) pay plan. To do so, we use a statistical clustering method
that identifies patterns of career trajectories that are the most similar in terms of length
of service, promotion frequency and timing, and transfers between the Army and other
DoD components. We then identify job and employee characteristics that are associ-
ated with each career pattern.



2 Career Paths in the Army Civilian Workforce

Chapter Two describes the methods and data we used for our analyses. Chap-
ter Three characterizes the most common civilian career paths that we identi-
fied, and Chapter Four examines the relationship between those career paths and
employee and job characteristics. Chapter Five summarizes our findings and dis-
cusses potential implications for development of the Army civilian workforce.



CHAPTER TWO

Methods and Data

This chapter presents the methods that we used to identify common civilian career pat-
terns and to characterize the relationship between an employee’s membership in each
pattern and his or her individual and job characteristics. We also provide an overview
of the datasets used to conduct the analyses.

Methods

Identifying Common Career Patterns

We identified the most common career patterns among Army civilians by grouping
together similar, although not necessarily identical, individual career trajectories. We
use the term career trajectory to describe both the timing and the number of major
events that occur over the course of a civilian’s career.

The grouping of career trajectories into career patterns was performed using an
agglomerative hierarchical clustering technique (cf. Ward, 1963), where the dissimilar-
ity matrix to be clustered was created using optimal matching (OM; see Appendix A
for details).! OM can be applied to data types that can be described in a sequence of
“events” (Abbott and Tsay, 2000). For this report, we use the term career trajectory
to define the sequence of events in an individual’s career. OM defines the distance
between one career trajectory and another as the minimum “cost” combination of
insertions, deletions, and substitutions to make the content and order of the events in
two trajectories equal. The “cost” of making each trajectory identical to every other
trajectory is calculated for all pairs of career trajectories, and this matrix of “costs” is
used as the dissimilarity matrix for clustering.

Agglomerative hierarchical clustering algorithms work in a relatively straight-
forward way. The basic principle is as follows. Consider the number of trajectories to

1 We used the packages “TraMineR” (Ritschard, Biirgin, and Studer, 2013) and “pattern” (Maechler et al.,
2015) available in the open source collection of statistical programs, R (R Core Team, 2015), to develop the Army
civilian career patterns reported here.
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be 7 so that the dissimilarity matrix is 7 x 7. In the context of Army civilian career pat-
terns, the algorithm first identifies the two career trajectories that are most alike (that
is, those that have the lowest dissimilarity). These trajectories are joined into a cluster
of two, leaving a dissimilarity matrix that is size 7 — I x 7 —I. The dissimilarity matrix
is again searched for the lowest dissimilarity, which may result in either adding another
career trajectory to the first cluster of two trajectories or putting two other career tra-
jectories together to form another cluster of two trajectories. The clustering algorithm
proceeds by forming clusters in this way until all career trajectories are agglomerated
into a single cluster—that is, one single career pattern. A graphical depiction of the
results at each stage of forming career patterns appears as an upside-down tree with
unique career trajectories at the bottom formed into decreasing numbers of career pat-
terns and ending in one single career pattern at the top.?

A fundamental question when conducting a cluster analysis is, how many clusters
are there? This is essentially a question of granularity. In this context, the question is,
how many different career patterns do Army civilians follow? One way to answer the
question is simply to take the total list of career trajectories and form them into career
patterns where every trajectory in a career pattern is identical to every other trajec-
tory in a career pattern. As we note below, there are 64,075 such unique career trajecto-
ries in the data, so this would yield 64,075 different career patterns. This level of granu-
larity is too detailed to aid in understanding Army civilian career patterns. Choosing
the level of granularity (i.e., the number of clusters to represent the data) is essentially
an art form, as there is no correct answer to be derived from statistics. We ultimately
decided that a seven-pattern solution provided a level of granularity that captured key
differences in career trajectories but was easy to interpret.

A challenge in conducting the cluster analysis was the large number of career
trajectories observed. We identified 64,075 unique trajectories, representing 273,918
individual career histories. Calculating the dissimilarity matrix for more than approxi-
mately 45,000 trajectories proved computationally challenging. Therefore, we took a
simple random sample of 180,000 individuals out of the original 273,918 individu-
als. Among the 180,000 individuals, there were 44,933 unique career trajectories. All
results are reported based on this sample of individuals.

A second challenge is that there may be multiple observations (or groups of obser-
vations) with the same dissimilarity measure or “cost.” In those cases, the exact career
patterns that are formed may depend on the ordering of observations. To address this
challenge, we randomly reordered the career trajectories 50 times and replicated the

2 The overall goal of Ward’s method is to produce “the least impairment of the optimal value of the objective
function” (Ward 1963, p. 238) at each iteration of forming a new cluster, or in our case, joining another career
trajectory to an existing cluster. Ward’s objective function “is the grand sum of the squared deviations about the
means of all measured characteristics” (p. 238). The key to understanding the linking of trajectories to form a
new cluster or into an existing cluster lies in the formula that is used to update the dissimilarity matrix. Ward’s
hierarchical clustering uses “an update formula based on dissimilarities to minimize the within-group sum of
squares” (Murtagh and Legendre, 2014, p. 276). See Murtagh and Legendre (2014) for additional details.
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cluster analysis for each reordering. We then examined the seven career patterns that
resulted from the 50 runs. In 48 of the 50 runs, the same final set of career patterns at
which we arrived (described in Chapter Three) was identified. There were minor dif-
ferences in the exact number of trajectories in each cluster, but the overall distribution
of trajectories across career patterns was similar. In the two remaining runs, six of the
seven career patterns were the same as in the other runs, but one of the smallest career
patterns found in the other 48 runs was not identified.

We also checked the consistency of career patterns identified for the same career
trajectory. Over 50 percent of individual career trajectories were associated with the
same career pattern in all 50 runs, and 95 percent of individual career trajectories were
associated with the same career pattern in a majority of the runs. In presenting results,
we therefore use the modal career pattern with which the trajectory was associated.?

In the present work, we used OM to determine dissimilarities in career trajecto-
ries and then used hierarchical clustering to find common patterns among trajectories.
The “events” of interest in the career trajectories were

* entry into the DoD civilian workforce

* promotion milestones, defined as promotion from one grade group to the next:
from GS 1-9 to GS 10-12, from GS 10-12 to GS 13-15, or from GS 13-15 to
the Senior Executive Service (SES; or, in rare instances, to GS-16 or higher)

* transfer from the Army civilian workforce to the civilian workforce of another
DoD component

e transfer from the civilian workforce of another DoD component to the Army
civilian workforce

* separation from the DoD civilian workforce.

Examining the Relationship Between Career Patterns and Characteristics
We then examined the relationship between membership in each career pattern and a
number of individual and job characteristics:

* Demographic characteristics: gender, race and ethnicity,* education, and age
upon entry into the DoD civilian workforce

3 We also tried summing up the probabilities that individual career trajectories were associated with each pat-
tern. The share of trajectories associated with each career pattern was nearly identical.

4 Race and ethnicity were missing in the end-of-year data from FY 2006 and FY 2007, and were coded differ-
ently before and after this period. In FY 2008 and after, there is a separate Hispanic declaration code; in FY 2005
and earlier, Hispanic designation was included in the list of races. To make this variable consistent over time,
if an individual identified as Hispanic starting in FY 2008, we counted that individual as Hispanic, regardless
of race. We also created a concordance between the two different sets of race codes to make them consistent. In
addition, there were a few individuals in the data for whom race/ethnicity changed over time. We used the race/
ethnicity with which an individual identified when he or she was first observed (or, if race/ethnicity was missing
the first time the individual was observed, we used the first instance in which race/ethnicity was identified for that
individual).
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* Prior active duty: whether the individual was a veteran or was retired from active
duty military service’

* Entry cohort: year first observed in the DoD civilian workforce (between 1981
and 1985, between 1986 and 1990, between 1991 and 1995, or between 1996
and 2000)

* Type of appointment: career (or career conditional) versus temporary or term
appointment®

 Career program at entry: based on occupational codes, using the mapping from
occupational codes to Army career programs as discussed below

e Number of years of federal service at entry (one year or less, one to five years, or
five or more years)

* Whether the individual had supervisory status at entry

* Whether entry took place in the Washington, D.C., metropolitan area.

We then estimated a multinomial logistic regression model to examine the rela-
tionship between membership in each career pattern and each characteristic, holding
all the other characteristics constant. We used the regression coefficients to estimate
the average marginal effects of a change in each characteristic (e.g., gender) on the
probability of being associated with each career pattern. For example, for gender, we
estimated the predicted probability of being in each career pattern, conditional on
being male, and the predicted probability of being in each career pattern, conditional
on being female. The marginal effect of being female is the difference between the pre-
dicted probability, conditional on being female, and the predicted probability, condi-
tional on being male. Standard errors were computed using the delta method.

As we show in Chapter Three, a number of these characteristics, including gender,
prior military service, and career program at entry, are associated with a higher like-
lihood of membership in certain career patterns. Gender, in particular, is related to
career pattern membership: women are more likely to be associated with career pat-
terns characterized by short-term service, as well as long-term service at relatively low
pay grades. To explore this relationship in greater detail, we applied a method that
decomposes the difference in the probability of career pattern membership into observ-
able and unobservable factors.

> We identified veterans in the Defense Manpower Data Center (DMDC) data based on their appearance in the
Active Duty Master File. However, since our records of the Active Duty Master File date back to only FY 1980,
we are likely to miss identifying some veterans in our early civilian cohorts. To mitigate this challenge, we also
identified veterans based on a combination of veterans’ preference, veterans’ status, annuitant status, and military
service variables from the DMDC Civilian Master File. We identified retired military personnel based on either
20 years of active duty service (using the Active Duty Master File) or an indicator in the annuitant status variable
(from the Civilian Master File).

6 We classified individuals based on their first observed appointment, but we found similar results when identi-
fying individuals as having temporary or term appointments if they ever had a temp or term appointment.
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The decomposition method was originally proposed by Oaxaca (1973) and Blinder
(1973) to examine differences in earnings by gender and race. The basic idea is that
observed differences in earnings can be decomposed into a part that is “explained”
by observable characteristics, and a part that is unexplained. This method and its
extensions have been used extensively in the literature to examine average wages as well
as wage inequality. Recently, Asch, Miller, and Weinberger (2016) used the Oaxaca-
Blinder method to decompose the differences between the probability of promotion to
certain grades for male officers and the probability of promotion to certain grades for
female officers.

In our case, we used the Oaxaca-Blinder method to decompose the probability of
belonging to a particular career pattern into “explainable” and “unexplainable” compo-
nents, for men and women. For example, women are more likely than men to be hired
with temporary or term appointments; this is an observable factor that “explains” some
part of the higher probability that women are associated with the career pattern we iden-
tify as “Short Term.” However, there are also likely to be many factors that are unobserv-
able to researchers—for example, propensity for government service—that are related to
career pattern membership, and that may differ, on average, for men and women. These
unobservable factors make up the “unexplained” component of the difference between
the probabilities with which men and women are associated with each career pattern.

Here, we provide a brief summary of the decomposition method as we apply it.
Our exposition broadly follows Asch, Miller, and Weinberger (2016). Fortin, Lemieux,
and Firpo (2011) provide a detailed overview of the original method and its extensions,
as well as a number of applications.

We can write the probability of being in a certain career pattern, ¥, as a function
of observed characteristics, X, and unobserved characteristics, & for men and women:

Vo= XBr + &

Note that the relationship between the observable characteristics and the probability of
being in a career pattern depends on the group to which the individual belongs (in this
case, gender); the coefficients governing this relationship are given by B, for women
and S,, for men.

Let 8 represent a set of coefficients based on a pooled regression of career pattern
membership on observed characteristics, that is, combining both men and women into
the same regression:

Y=X'B" +¢

Then, assuming that the unobserved characteristics are uncorrelated with the observed
characteristics, and that the expected value of the unobservable characteristics is zero,
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we can write the difference between the expected probability of career pattern mem-
bership for men and women as:

EY,) - E(Y))
_V,-7,
= (X, - X)B +X,(B, = B) ~ X;(B— B)

The three terms can be interpreted as follows:

* (X, — X;)f, the part of the difference that is “explained” by the differences in
observed characteristics of men (X,,) and women (X))

e X,(B, — B, the part of the difference that is not explained by the differences
in observed characteristics, but rather holds the observed characteristics fixed at
those observed for men X, and reflects the differences between the coefficients
for men f,, and the pooled coefficients f°

* X.(B;— B, the part of the difference that is not explained by the differences
in observed characteristics, but rather holds the observed characteristics fixed at
those observed for women X, and reflects the differences between the coefficients
for women 3, and the pooled coefficients 3".

We report the overall contribution of the “explained” term, and of the sum of the
two “unexplained” terms, to the probability of assignment to each career pattern. We
also provide a detailed decomposition of the contributions of the observed characteris-
tics to the “explained” portion of the differences.

A key assumption in the decomposition is that the observed characteristics are
uncorrelated with any unobserved characteristics. This assumption may be violated
in our sample because of self-selection: men and women may differentially select into
participating in the labor market or into joining and remaining in the Army civil-
ian workforce, and this selection may be driven by characteristics that are unobserv-
able in the data. In addition, one or more of the covariates may be endogenous, so
the covariate is correlated with the error term. For example, someone with a higher
propensity to stay in the Army civilian workforce for a long time (an unobserved
characteristic that influences career pattern) may choose to enter a career program
that offers opportunities for advancement (an observed characteristic included in the
decomposition).

Thus, the estimated coefficients in the regressions may be biased.” One way to
address this potential bias would be to use instrumental variables. However, in the case
of self-selection, the instrument would need to affect the decision to participate in the

7 Fortin, Lemieux, and Firpo (2011) point out that in the case of endogeneity, as long as the correlation between
the covariate and the error term is the same for women and men, the overall decomposition will not be biased.



Methods and Data 9

labor market and to join the Army civilian workforce, but not directly affect career pat-
tern. Similarly, in the case of endogeneity, the instrument would need to be correlated
with the covariate of concern, but not otherwise affect career pattern. Given the dif-
ficulty in finding such instruments, we note that the results should not be interpreted
as causal.

National Security Personnel System

Pay grade is a key variable in all of our analyses. Between FY 2006 and FY 2010, many
Army civilians were switched from the standard GS pay grade system to the National
Security Personnel System (NSPS). Employees on the NSPS were placed in broad pay
bands; in contrast to the GS system, which has 15 pay grades, the NSPS pay plans
typically consisted of four pay bands (U.S. Army Civilian Personnel Online, 2013).
GS promotion patterns are therefore not comparable with NSPS promotion patterns.
Moreover, since the NSPS is no longer used, examining promotion patterns between
NSPS grades does not provide useful information about promotion patterns for today’s
Army civilian workforce.

Thus, we identified “synthetic” GS grades for any employees who were on NSPS,
using guidance on how employees in NSPS were transitioned to GS following the end
of the NSPS program.® The basic process of assigning synthetic GS grades was as
follows (Figure 2.1):

* Ifan individual was observed in the same GS pay grade before and after he or she
was observed in NSPS, we assumed that his or her pay grade during the NSPS
years was equal to the GS grade observed before and after NSPS.

* For an individual who was observed at different pay grades before and after par-
ticipation in NSPS (or was not observed either before or after), we identified the
list of “applicable” GS grades associated with each NSPS pay band, using the guid-
ance on converting NSPS employees to GS. The “applicable” grades differed by
occupation; for example, an individual who was in pay band 2 in the “profes-
sional” NSPS pay plan (YD) had applicable GS grades of GS-9 to GS-13, whereas
an individual who was in pay band 2 in the “technical/support” NSPS pay plan
(YE) had applicable GS grades of GS-7 to GS-10.

* To identify which of the applicable grades the individual should be assigned to,
we checked whether his or her salary was higher than the Step 4 rate associ-
ated with the highest applicable GS grade in his or her NSPS pay band. If it was
higher, we assumed that he or she was in that GS grade. If it was not higher,
we compared his or her salary with the Step 4 rate of the next highest applicable
GS grade in his or her NSPS pay band.

8 Information on the conversion process was provided by the U.S. Army, Office of the Deputy Assistant Secre-
tary of the Army for Civilian Personnel.
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Figure 2.1
Process for Assigning Synthetic GS Grades to NSPS

Did the individual have the same GS pay grade Yes Assume individual remained
bucket before and after participating in NSPS? in that bucket
l No
Is the individual’s salary higher than the Step 4 Yes Assign in.dividual to highest
rate for the highest applicable® GS grade? applicable GS grade
l No
Is the individual’s salary higher than the Step 4 Yes Assign individual to next
rate for the next highest applicable® GS grade, highest applicable (or lowest
or is this the lowest applicable GS grade? applicable) GS grade
No

NOTE: Process used to assign “synthetic” GS grades to employees observed in NSPS.

2"Applicable” GS grades are those encompassed by an NSPS band. We did not assign synthetic grades
that were lower than the GS grade observed immediately before NSPS participation.

RAND RR2280A-2.1

* We continued this process until reaching the lowest applicable GS grade. If the
individual had not yet been assigned to a GS grade, we assumed he or she was in
the lowest applicable GS grade.

* In a few cases, this process resulted in the assignment of a synthetic GS grade
that was lower than the GS grade in which the individual was observed imme-
diately before participating in NSPS. In these cases, we replaced the synthetic
GS grade with the GS grade in which the individual was observed immediately
before participation in NSPS.

Data

We used annual end-of-FY snapshots from the DMDC Civilian Master File to con-
struct career trajectories for civilians who were observed in the Army civilian workforce
between FY 1980 and FY 2015. We started with an initial population of 1,261,858
individuals.

We focused our analysis on employees who were continuously in the GS or SES
pay plans (or, between 2006 and 2010, in the NSPS pay plan). GS and SES employ-
ees have accounted for the majority of the Army civilian workforce during most of
the past 25 years (Nataraj et al., 2014). Approximately 61 percent of the individuals
in the original sample were continuously on a GS, SES, or NSPS pay plan. Since we
aimed to trace individual career trajectories, we limited the sample to those indi-
viduals observed in the DoD civilian workforce for at least two fiscal years, leaving a
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sample of 640,684 individuals. However, as we discuss in Chapter Three, including
individuals who were only observed once is unlikely to have changed the fundamen-
tal career patterns we identified.

We excluded entry cohorts prior to FY 1981 because our civilian data begin in
FY 1980; thus, we were unable to construct a full career history for anyone who was
already in the Army civilian workforce in that year. We limited our analysis to those
who entered in FY 2000 or before so that we could observe up to 15 years of each indi-
vidual’s career, if he or she remained in the Army civilian workforce. These two exclu-
sions resulted in a dataset with 277,534 individuals. We also dropped 3,616 individu-
als whose records contained missing or clearly incorrect key administrative variables,
leaving 273,918 individuals.

Finally, as described above, we had to reduce the number of unique career tra-
jectories to calculate the dissimilarity matrix for the cluster analysis. Thus, we took a
random sample of 180,000 of these career histories.

We followed the 180,000 individuals in our sample from the time they entered
the DoD civilian workforce until the end of FY 2015 (or until they exited the DoD
civilian workforce). If an individual exited the DoD civilian workforce and then reen-
tered during this period, we were able to identify the exit and reentry as long as the
individual was absent during at least one end-of-year snapshot.’

In defining an entry cohort, we used the first year in which we observe an indi-
vidual in the Army civilian workforce. However, since our data do not go further back
than FY 1980, it is possible that some individuals served in the Army prior to 1980,
left, and then returned. This concern is mitigated for later cohorts, as only individuals
with a very long gap in DoD civil service will be inadvertently included in these entry
cohorts. An alternative method would have been to include only those individuals
whose files indicate no prior federal service in the year in which we first observe them;
however, this would exclude those individuals with prior active duty service, or those
who had previously spent time in other parts of the federal civilian workforce.

Mapping Occupations to Career Programs

The DMDC data include information on the four-digit Office of Personnel Manage-
ment (OPM) occupational series code associated with the position each individual
holds in each year. We used a mapping from these four-digit OPM codes to each of
the Army’s 31 career programs, as of March 2015, to identify the career program asso-
ciated with each observation. Since a number of occupational series were matched to
more than one career program, we first combined a few of the career programs into
broader career program groups, and then matched each occupational series with a
unique career program group. Details are provided in Appendix B.

9 However, if an individual exited in, for example, October 2012 and reentered in August 2013, we would iden-
tify him or her in the FY 2012 and FY 2013 snapshots, and therefore not count him or her as having a gap in
service.






CHAPTER THREE
Common Army Civilian Career Patterns

In this chapter, we begin by documenting some basic information about the length of
civil service careers for Army civilians. We then present the most common career tra-
jectories that were identified using the cluster analysis described in Chapter Two.

Length of Service

This section illustrates the length-of-service distribution in the Army civilian work-
force using Kaplan-Meier survival (continuation) curves. These curves track incoming
cohorts of civilians over time and show the probability of continuation among employ-
ees in each cohort after every year of service (YOS).

We focus on Army civilians who were first observed in the end-of-FY snapshots
from the DMDC Civilian Master File between FY 1981 and FY 2000. We limit the
analysis to individuals who entered in FY 2000 or before to ensure that we can observe
each entry cohort for at least 15 years. We group entry cohorts into five-year bands (for
example, those who entered between FY 1981 and FY 1985) and follow them until the
end of FY 2015 or until they exit the DoD (or Army) civilian workforce.!

Our aim is to consider the number of years for which an individual serves in the
Army (or DoD) civilian workforce. Therefore, we do not use the YOS variable from
the Civilian Master File, as this may include service in other federal agencies, as well
as active duty service. Instead, we define YOS as the number of consecutive end-of-FY
snapshots in which we observe the individual from the time of entry.

The continuation curves show the time until an individual’s firsz observed depar-
ture from the Army (or DoD) civilian workforce. For example, if we observed an
individual in FY 1982, FY 1983, and FY 1985 and then counted the number of years
between the first entry (FY 1982) and the first departure (FY 1983), this individual

1 We used five-year intervals rather than considering each annual cohort individually, because we aimed to cap-

ture shifts that persisted for a substantial period of time, rather than focusing on differences that were specific to
one particular year of entry.

13
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would be counted as leaving after two YOS. About 14 percent of individuals exhibit
such a gap in service.

Figure 3.1a shows the probability of continuation in the Army civilian workforce
after a given number of YOS, by entry cohort.2 Note that, since we observe indi-
viduals in the FY 1996-2000 cohort for at most 20 YOS, the continuation curve for
these individuals terminates at 20 YOS; in contrast, the continuation curve for the
FY 1981-1985 cohort terminates at 35 YOS. The careers of individuals who are still
on board at the end of FY 2015 are censored, meaning that we do not observe how long
they will actually stay in service. Therefore, the last few years of each continuation
curve may be biased upward, as they are informed only by departure among those in
the earliest entry years of the cohort. For example, in the FY 1981-1985 cohort, we
observe those who entered in FY 1981 for 35 years, but those who entered in FY 1985
for only 30 years. Therefore, beyond 30 years, this curve does not reflect departures
of those in the FY 1985 cohort.

Among the earliest cohort—those entering between FY 1981 and FY 1985—the
estimated probability of continuation (until first observed departure) is approximately
75 percent after 1 YOS and 60 percent after 2 YOS. The probabilities fall to approxi-
mately 45 percent after 5 YOS, 30 percent after 10 YOS, and 15 percent after 20 YOS.
If we include all years of service—even those that occur after a gap in service—the
total number of YOS would be slightly higher than implied by this continuation
curve. Although not shown in Figure 3.1a, approximately 55 percent of the individu-
als who entered in these cohorts were observed for at least 5 total years, while about
35 percent were observed for at least 10 years, and 20 percent were observed for at
least 20 years.

Continuation probabilities for the FY 1996-2000 cohort are similar to those for
the FY 19811985 cohort, at least for the first 10 YOS. In contrast, probabilities for the
FY 1986-1990 and FY 1991-1995 cohorts are slightly lower than those for the earlier
and later cohorts. The estimated probability of continuation for the FY 1986-1990
and FY 1991-1995 cohorts is approximately 35 percent after 5 YOS, 25 percent after
10 YOS, and 12 to 13 percent after 20 YOS. This difference is likely due, at least in
part, to the downsizing of the civilian workforce that occurred during the 1990s.

Figure 3.1b shows similar continuation curves for time spent in the DoD civilian
workforce (irrespective of component) until the first departure.’ In this case, if an indi-
vidual leaves the Army civilian workforce but immediately joins the civilian workforce
of another DoD component, the individual is counted as continuing in the DoD civil-
ian workforce. Thus, continuation probabilities are slightly higher at any given YOS,
but the general pattern remains the same.

2 Alog-rank test finds that the curves are statistically different across entry cohorts (p < .0001).

3 Aswith the survival curves for Army civilian service only, a log-rank test finds that the curves are statistically
different across entry cohorts (p < .0001).
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Figure 3.1a
Continuation Curves: Army Civilians by Entry Cohort
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NOTE: Kaplan-Meier estimates of the probability of continuation in the Army civilian workforce after
each YOS. Individuals are identified as departing the first time they are no longer observed in an
end-of-FY snapshot. Each curve shows a different entry cohort, and individuals are observed until
the end of FY 2015 or until they leave the Army civilian workforce. Authors’ calculations based on
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Figure 3.1b
Continuation Curves: Army Civilians in DoD Civilian Workforce, by Entry Cohort
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NOTE: Kaplan-Meier estimates of the probability of continuation in the DoD civilian workforce after
each YOS. Individuals are identified as departing the first time they are no longer observed in an
end-of-FY snapshot. Each curve shows a different entry cohort, and individuals are observed until
the end of FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations based on
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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In Figure 3.1¢c, we compare continuation curves for time spent in the DoD civil-
ian workforce, among various subgroups. The blue line in Figure 3.1c shows the con-
tinuation curve for all employees; this is the same sample as shown in Figure 3.1b, but
we combine all entry cohorts between FY 1981 and FY 2000. The red line shows the
continuation curve for employees who were always observed in the GS, SES, or NSPS
pay plans. These employees accounted for about 60 percent of individuals in the entry
cohorts from FY 1981 to FY 2000. Continuation probabilities to 5, 10, and 20 YOS
are similar for these individuals.

The red and blue curves include not only employees hired with career or career
conditional appointments but also those hired on a temporary basis or with term
appointments who would be likely to serve for relatively short periods of time. The
yellow line shows continuation rates only for those employees hired with either career
or career conditional appointments. Among these individuals, the probability of con-
tinuation after 5 YOS is about 55 percent (10 percentage points higher than the overall
group). Similarly, after 10 YOS, the probability of continuation is close to 40 percent,
compared with 30 percent for the overall group.

Figure 3.1c
Continuation Curves: Army Civilians in DoD Civilian Workforce, by Employee Group
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the first time they are no longer observed in an end-of-FY snapshot, and are observed until the end of
FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations based on end-of-year
snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Finally, the black line shows continuation probabilities for the 180,000 indi-
viduals in the sample used for the cluster analysis, as described in Chapter Two. We
limited the sample to those observed for at least two years; however, since the con-
tinuation curve is based on the time to first observed departure, some of these indi-
viduals are identified as having left after only one year. The probabilities of continu-
ation after 5 years, 10 years, and 20 years (approximately 55 percent, 40 percent, and
20 percent, respectively) are somewhat higher than the rates for the overall popula-
tion of GS/SES/NSPS employees.

Compared to that overall population, a slightly smaller share (35 percent) in the
cluster sample were initially hired on temporary or term appointments. This difference
is likely due to the restriction that individuals in the sample be observed for at least two
years. In fact, the 5-year, 10-year, and 20-year continuation probabilities for individu-
als in the sample are similar to those observed among the population of GS/SES/NSPS
employees with career appointments.

Common Career Patterns

Using the hierarchical clustering technique described in Chapter Two, we find that
Army civilians exhibit substantial heterogeneity in career patterns. Table 3.1 presents a
summary of the seven career patterns we identified. The patterns are listed in order of
prevalence (in other words, the pattern containing the highest number of individuals
is listed first). The hierarchical clustering approach groups together individual career
trajectories based on observed entry, exit, intercomponent transfers, and promotion
events in each individual’s career. It therefore tends to group together individuals with
similar lengths of service or similar promotion histories. We used these similarities to
create descriptive terms for each career pattern.

Nearly 65 percent of the individual career histories in the sample were part of
the largest career pattern, which we characterize as “Short-Term.” Most individuals in
this group are observed in the DoD civilian workforce for fewer than ten years, with
a median total length of service of five years, and are typically in relatively low grades
(GS 1-9). These individuals are generally observed in the Army, but some do spend
time in other DoD components.

Since our focus is on tracing individual career trajectories, we excluded individu-
als who were observed only once in the DoD civilian workforce. However, these indi-
viduals make up a sizable share—approximately 20 percent—of the FY 1981-2000
entry cohorts that were always observed on the GS, NSPS, or SES pay plans. If we
assume that these individuals would have been included in the Short-Term career pat-
tern, and that none of the individuals currently in the sample would have been assigned
to different career patterns, then the share of individual career trajectories included in
this pattern would have been 72 percent, and the shares of the career patterns described
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below would have been slightly smaller.# Regardless of whether we include or exclude
these individuals, though, the majority of entrants into the Army civilian workforce
leave within a relatively short time.

The next most common career pattern, which we characterize as “Mid-Grade,”
typically includes individuals who spend mid- to long-term careers in the DoD civilian
workforce, with most of that time in the Army. The median number of YOS observed
in this career pattern is 21, and individuals are typically promoted to GS-10, GS-11,
or GS-12 before leaving the civilian workforce. These individuals account for approxi-
mately 11 percent of all career trajectories. A similar share of career trajectories is found
in the “Low-Grade” career pattern, which is characterized by service of 20 years or
more, with a median length of 25 YOS, and generally without promotion beyond
GS-9. A smaller share of career trajectories—approximately 4 percent—is represented
by the “High-Grade” career pattern, which includes those who typically spend long-
term careers in the Army civilian workforce, with a median length of 25 YOS. Indi-
viduals in this career pattern often begin in relatively low grades but are eventually
promoted to GS-13 or above.

The last three career patterns largely include individuals who leave the Army
civilian workforce for a substantial period of time—either to go to other parts of the
DoD civilian workforce or to leave the DoD civilian workforce altogether but then
return. About 4 percent of career histories are part of the “Multiple Components,
Low-Grade” career pattern. These individuals typically begin their civilian workforce
careers in the Army, in relatively low grades. After several YOS, they often move
to another part of the DoD civilian workforce, remaining in a relatively low grade.
Another 4 percent of career trajectories also exhibit transitions between different parts
of the DoD civilian workforce. In this “Multiple Components, Higher Grades” career
pattern, individuals begin in the Army and move to other DoD components, or begin
in other DoD services and move to the Army, at various grade levels. Individuals in
both of these career patterns tend to spend a fairly long time in the DoD civilian work-
force, with average YOS between 20 and 25 years. Finally, about 3 percent of career
histories exhibit a gap from all DoD civil service, with a return 10 to 20 years later.
Overall, the median number of YOS spent in the DoD civilian workforce, including
time both before and after the gap, is 11.

Although the Short-Term career pattern accounts for about two-thirds of individ-
ual career trajectories, these individuals spend a relatively short time in service. Thus,

4 To calculate this share, we first multiplied each of the career pattern shares by 0.8, to account for the one-
observation career trajectories that represent 20 percent of all individual trajectories. In the case of the Short-Term
pattern, this resulted in a new share of 51.5 percent (64.4 x 0.8 = 51.5). We then assumed that all of the one-
observation trajectories would be in the Short-Term pattern, resulting in a total share of 71.5 percent (51.5 + 20).
This estimate assumes that the inclusion of these individuals observed for one year would not have changed the
career pattern assignments of the other individuals already in the sample. It is possible that some of those cur-
rently assigned to the Short-Term pattern would have moved to other career patterns, so our estimate may be
regarded as an upper bound.
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this career pattern accounts for only about one-third of the total number of person-
years of DoD civil service observed among all individuals in our sample. Conversely,
the Mid-Grade and Low-Grade career patterns each account for about 10 percent of
individual careers but about 20 percent of person-years. Similarly, the High-Grade
career pattern accounts for 4 percent of individual careers but 8 percent of person-
years. Since individuals in the Multiple Components career patterns tend to have rela-
tively long careers when the DoD as a whole is considered, each of these career patterns
accounts for 7 to 8 percent of person-years. Finally, the Long Gap career pattern repre-
sents a similar share of person-years and individual careers (3 percent).

More generally, even within the Short-Term career pattern, those who spend ten or
fewer years in service make up 80 percent of the total number of individuals but con-
tribute only 58 percent of person-years, because they spend less time in the DoD civil-
ian workforce. Those who spend five or fewer years in service account for 55 percent of
individuals but only 27 percent of person-years. For the sample as a whole, those who
spend ten or fewer years in service make up 55 percent of the total number of individu-
als but contribute only 21 percent of person-years, while those who spend five or fewer
years make up 35 percent of individuals but account for only 9 percent of person-years.

The career pattern names presented in Table 3.1 are meant to provide guidance
regarding typical career histories observed in the career pattern. They are not meant
to indicate that every individual career trajectory found in the career pattern adheres to
certain limits. For example, there are some individuals in the Low-Grade career pat-
tern who remained in the Army civilian workforce for fewer than 20 years or were

promoted beyond GS-9.

Table 3.1

Common Career Patterns of Army Civilians

Career Percentage

Pattern of Individual Percentage of Mean Median
Number Career Pattern Description Careers Person-Years YOS YOS
1 Short-Term 64.4 33.9 6.4 5
2 Mid-Grade 11.0 19.8 21.7 21
3 Low-Grade 9.5 19.9 25.2 25
4 High-Grade 4.1 8.2 24.1 25
5 Multiple Components, Low-Grade 3.9 7.5 23.0 23
6 Multiple Components, Higher Grades 3.8 7.8 24.9 25
7 Long Gap 3.3 3.1 11.3 1

NOTE: Percentage of Individuals Careers indicates the share of employees in the sample who were
identified with each particular career pattern. Percentage of Person-Years is the number of years of
DoD civil service by individuals in the career pattern, as a share of the total number of years of DoD civil
service by all individuals in the sample. Authors’ calculations based on hierarchical clustering analysis
using end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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In addition, the hierarchical clustering technique places each individual career
history into one of the career patterns. Even if an individual career history does not
match any of these descriptions exactly—for example, if the individual has a short gap
in DoD civil service and is then promoted to GS-14—that individual would still be
identified with one of these career patterns.

To illustrate this point, Figure 3.2 shows the share of career trajectories in each
career pattern, by total number of YOS observed in the DoD civilian workforce. As we
would expect, two-thirds of those who are observed in the DoD civilian workforce for
a short period of time are identified as being part of the Short-Term career pattern, but
some are instead grouped with each of the other career patterns. Similarly, those with
12 to 15 YOS are typically found in the Mid-Grade and Low-Grade career patterns,
but a few are found in the Short-Term or Long Gap career patterns. The reason for this
variation is that our approach groups together careers based on examining a “dissimi-
larity score” for each pair of careers. That score is driven by entry and exit patterns,
intercomponent transfers, and promotion patterns. Two career patterns may appear
similar, for example, in terms of length of service but less similar in terms of promotion
timing. At the same time, several different pairs of careers may have the same dissimi-
larity scores, so the grouping in that case may take different forms.

Figure 3.2
Distribution of Career Patterns by YOS
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analysis using end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Below, we provide more detail on the nature of the career trajectories associated
with each career pattern.

Career Pattern 1: Short-Term

We begin by showing the 50 most frequent career trajectories in the Short-Term
career pattern. As discussed in Chapter Two, we conducted the clustering analysis
50 times and assigned individuals based on the modal career pattern to which they
were assigned. Figure 3.3a shows results from one instance of the clustering, but results
from other instances are similar.

Figure 3.3a
Fifty Most Common Career Trajectories: Short-Term
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NOTE: Results from one replication of the hierarchical cluster analysis showing the 50 most common
career trajectories of individuals identified with the Short-Term career pattern. The number of bars,
from left to right, indicates the number of years since the individual was first observed, as shown on the
horizontal axis. The height of the bar indicates how many individuals share the given trajectory. The “n”
in the vertical axis label indicates the total number of individuals assigned to this career pattern in this
replication. The percentage shown at the top of the vertical axis indicates the percentage of all unique
career trajectories in the career pattern that are captured by the 50 most frequent career trajectories,
which are shown in the figure. Authors’ calculations based on hierarchical clustering analysis using
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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In Figure 3.3a, each row represents a career history pattern, including length of
service, time to each promotion event, separation, reentry, and transfers between the
Army and other parts of the DoD civilian workforce. The number of bars, from left to
right, indicates the number of years since the individual was first observed, as shown
on the horizontal axis. Multiple individuals may share the same career history; the
height of the bar indicates how many individuals share the given trajectory.

Consider the lowest sequence in Figure 3.3a. This sequence represents individuals
who spent two YOS in the DoD.> The legend indicates that in both YOS, these indi-
viduals were observed in relatively low grades (GS 1-9) and were in the Army civilian
workforce. This is the most common career trajectory in this career pattern, so the bar
is fairly tall. The sequences are ordered from the most common (at the bottom) to the
least common (at the top).

The “weighted n” in the vertical axis label indicates the total number of indi-
viduals assigned to this career pattern (in this instance, 115,745 out of 180,000).6
The percentage shown at the top of the vertical axis is the percentage of all individuals
in the career pattern captured by the 50 most frequent career trajectories. The higher
this percentage, the less heterogeneous the careers of the individuals in the career
pattern.

The 50 most common career trajectories represent 69 percent of the individuals
in the Short-Term career pattern. Most of these individuals have careers of fewer than
10 years, although some do extend to 15 or more years. The distribution of length of
service is illustrated more clearly in Figure 3.3b, which shows the continuation curve
for all individuals in this career pattern. Similar to the previous continuation curves,
Figure 3.3b is based on the observed time to an individual’s first departure from the
DoD civilian workforce. As noted above, although we limit the sample to include only
those observed at least twice, a few of these individuals left after one year and then
returned. The probability of continuation is 40 percent after five YOS and 15 percent
after 10 YOS.

Over 90 percent of the individuals in this career pattern were initially seen in
a relatively low grade (GS 1-9). Although it cannot easily be seen from the 50 most
common patterns in Figure 3.3a, some individuals (about 20 percent) either started in
or were promoted to higher grades (typically GS 10-12). A sizable share (18 percent)
were also observed in the civilian workforce in other DoD components at some point,
typically in GS 1-9. However, if we examine the total number of person-years associ-

5 Recall that we constrain our sample to individuals who are observed for a minimum of two years.

' The term “weighted” refers to the fact that since some individuals have the same career trajectories, each tra-
jectory is weighted by the number of individuals who have that trajectory. In Figure 3.3a, “weighted n=115745"
indicates that 115,745 individuals were in this pattern, although the number of unique trajectories they exhibited
was fewer than 115,745.
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Figure 3.3b
Continuation Curve: Short-Term
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NOTE: Kaplan-Meier estimates of the continuation probabilities after each year of service for employees
identified with the Short-Term career pattern in the hierarchical cluster analysis. Individuals are identified
as departing the first time they are no longer observed in an end-of-FY snapshot, and are observed
until the end of FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations based on
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.

RAND RR2280A-3.3b

ated with this career pattern, over 75 percent are associated with service in GS 1-9 in
the Army.

Taken together, these points indicate that this career pattern is characterized by
individuals who entered the Army civilian workforce at relatively low grades and stayed
for relatively short periods of time, potentially spending some time in other DoD com-
ponents. They then left the DoD civilian workforce altogether and were not observed
to rejoin during the sample period.

Career Pattern 2: Mid-Grade

Figure 3.4a shows the 50 most frequent career trajectories in the Mid-Grade career
pattern. Whereas in the Short-Term career pattern the top 50 trajectories represented
69 percent of all trajectories, the top 50 trajectories in the Mid-Grade career pattern
represent only 15.6 percent of all trajectories. In other words, individual trajectories are
much more heterogeneous in this career pattern.
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As shown in Figures 3.4a and 3.4b, most individuals in this career pattern
remained in the DoD civilian workforce for at least 10 years. The probability of
continuation is 55 percent after 20 YOS and 20 percent after 30 YOS. Seventy per-
cent of individuals entered this career pattern at GS 1-9, while 23 percent entered at
GS 10-12. While most individuals (72 percent) were not promoted beyond GS-12,

Figure 3.4a
Fifty Most Common Career Trajectories: Mid-Grade
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NOTE: Results from one replication of the hierarchical cluster analysis showing the 50 most common
career trajectories of individuals identified with the Mid-Grade career pattern. The number of bars,
from left to right, indicates the number of years since the individual was first observed, as shown on the
horizontal axis. The height of the bar indicates how many individuals share the given trajectory. The “n”
in the vertical axis label indicates the total number of individuals assigned to this career pattern in this
replication. The percentage shown at the top of the vertical axis indicates the percentage of all unique
career trajectories in the career pattern that are captured by the 50 most frequent career trajectories,
which are shown in the figure. Authors’ calculations based on hierarchical clustering analysis using
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Figure 3.4b
Continuation Curve: Mid-Grade
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NOTE: Kaplan-Meier estimates of the continuation probabilities after each year of service for employees
identified with the Mid-Grade career pattern in the hierarchical cluster analysis. Individuals are identified
as departing the first time they are no longer observed in an end-of-FY snapshot, and are observed
until the end of FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations based on
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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quite a few (28 percent) were eventually promoted to GS 13-15. About 14 percent of
individuals spent some time in other DoD components. About 20 percent of person-
years in this career pattern were spent in GS 1-9 in the Army, while 70 percent were
spent in GS 10-12 in the Army.

In general, the Mid-Grade career pattern typically includes individuals who
entered the Army at relatively low grades, remained in the Army civilian workforce for
about 20 years, and were eventually promoted to GS 10-12.

Career Pattern 3: Low-Grade

The Low-Grade career pattern is characterized by long-term service at relatively low
grades. Figure 3.5a shows that the top 50 trajectories represent 60 percent of all career
trajectories in this career pattern, suggesting a relatively homogeneous set of individual
careers. Service of at least 20 years is the norm (Figure 3.5b). Considering all individu-
als in the clustering analysis as a whole, the probability of continuation after 20 YOS
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Figure 3.5a
Fifty Most Common Career Trajectories: Low-Grade
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NOTE: Results from one replication of the hierarchical cluster analysis showing the 50 most common
career trajectories of individuals identified with the Low-Grade career pattern. The number of bars,
from left to right, indicates the number of years since the individual was first observed, as shown on the
horizontal axis. The height of the bar indicates how many individuals share the given trajectory. The “n”
in the vertical axis label indicates the total number of individuals assigned to this career pattern in this
replication. The percentage shown at the top of the vertical axis indicates the percentage of all unique
career trajectories in the career pattern that are captured by the 50 most frequent career trajectories,
which are shown in the figure. Authors’ calculations based on hierarchical clustering analysis using
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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is approximately 20 percent. In contrast, the probability of continuation after 20 YOS is
70 percent for those in the Low-Grade career pattern.

Nearly all of the individuals in this career pattern were initially seen in a rela-
tively low grade (GS 1-9). Some individuals (25 percent) were eventually observed
in higher grades (GS 10-12). A number of them (17 percent) were also observed in
the civilian workforce in other DoD components at some point, typically in GS 1-9.
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Figure 3.5b
Continuation Curve: Low-Grade
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NOTE: Kaplan-Meier estimates of the continuation probabilities after each year of service for employees
identified with the Low-Grade career pattern in the hierarchical cluster analysis. Individuals are identified
as departing the first time they are no longer observed in an end-of-FY snapshot, and are observed
until the end of FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations based on
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Over 90 percent of the person-years associated with this career pattern were spent in
GS 1-9 in the Army.

The Low-Grade career pattern is thus characterized by entry at a relatively low
grade, long-term service in the Army civilian workforce, and relatively few promotions

beyond GS-9.

Career Pattern 4: High-Grade
Figure 3.6a shows the top 50 career trajectories for the High-Grade career pattern.
These trajectories represent only 11.2 percent of all sequences, suggesting substantial
heterogeneity in this career pattern. Like the Low-Grade career pattern, the High-
Grade career pattern is characterized by long periods of service (Figure 3.6b), albeit
with promotion to high grades. The probability of continuation is 75 percent after
20 YOS and 45 percent after 30 YOS.

This career pattern is characterized by substantial career progression. Almost
all of the individuals in this career pattern were eventually promoted to GS 13-15.
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Figure 3.6a
Fifty Most Common Career Trajectories: High-Grade
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NOTE: Results from one replication of the hierarchical cluster analysis showing the 50 most common
career trajectories of individuals identified with the High-Grade career pattern. The number of bars,
from left to right, indicates the number of years since the individual was first observed, as shown on the
horizontal axis. The height of the bar indicates how many individuals share the given trajectory. The “n”
in the vertical axis label indicates the total number of individuals assigned to this career pattern in this
replication. The percentage shown at the top of the vertical axis indicates the percentage of all unique
career trajectories in the career pattern that are captured by the 50 most frequent career trajectories,
which are shown in the figure. Authors’ calculations based on hierarchical clustering analysis using
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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However, nearly 55 percent started at GS 1-9, while 33 percent started at GS 10-12.
Considering all of the person-years associated with this career pattern, about 8 percent
are in GS 1-9 in the Army, 32 percent are in GS 10-12 in the Army, and 58 per-
cent are in GS 13-15 in the Army. About 12 percent of individuals do spend some time
in other DoD components, although this represents a small share (2 percent) of total
person-years in this career pattern.
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Figure 3.6b
Continuation Curve: High-Grade
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NOTE: Kaplan-Meier estimates of the continuation probabilities after each year of service for employees
identified with the High-Grade career pattern in the hierarchical cluster analysis. Individuals are identified
as departing the first time they are no longer observed in an end-of-FY snapshot, and are observed
until the end of FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations based on
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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On the whole, the High-Grade career pattern is characterized by individuals who
spend a long career in the Army civilian workforce and who are promoted through
multiple grades during their careers, eventually reaching one of the highest GS levels.

Career Pattern 5: Multiple Components, Low-Grade

The Multiple Components, Low Grade career pattern is characterized by time spent in
multiple DoD components at relatively low grades (Figure 3.7a). Like the Mid-Grade
and High-Grade career patterns, the Multiple Components, Low-Grade career pat-
tern is heterogeneous, with the top 50 trajectories representing only 15.6 percent of all
trajectories.

All individuals in this career pattern spend at least some time in the civilian
workforce of a DoD component other than the Army. Figure 3.7b shows the continu-
ation curve for this career pattern. Note that these curves indicate time in all DoD
service; the probability of continuation is 70 percent after 10 YOS and 45 percent
after 20 YOS. However, although individuals in this career pattern spend, on average,
23 years in the DoD civilian workforce, they are observed in the Army civilian work-
force for an average of only 6 years.
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Figure 3.7a
Fifty Most Common Career Trajectories: Multiple Components, Low-Grade
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NOTE: Results from one replication of the hierarchical cluster analysis showing the 50 most common
career trajectories of individuals identified with the Multiple Components, Low-Grade career pattern.
The number of bars, from left to right, indicates the number of years since the individual was first
observed, as shown on the horizontal axis. The height of the bar indicates how many individuals

share the given trajectory. The “n” in the vertical axis label indicates the total number of individuals
assigned to this career pattern in this replication. The percentage shown at the top of the vertical axis
indicates the percentage of all unique career trajectories in the career pattern that are captured by the
50 most frequent career trajectories, which are shown in the figure. Authors’ calculations based on
hierarchical clustering analysis using end-of-year snapshots from the DMDC Civilian Master Files from
FY 1980 to FY 2015.
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Nearly all individuals in this career pattern began in GS 1-9. Sixty-six percent
began in the Army, while the others began in another DoD service but later spent
time in the Army. About 20 percent were eventually promoted beyond GS-9, and
3 percent were promoted beyond GS-12. Considering the total number of person-
years in this career pattern, the majority (75 percent) was spent in a DoD service other
than the Army.



Common Army Civilian Career Patterns 31

Figure 3.7b
Continuation Curve: Multiple Components, Low-Grade
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NOTE: Kaplan-Meier estimates of the continuation probabilities after each year of service for employees
identified with the Multiple Components, Low-Grade career pattern in the hierarchical cluster analysis.
Individuals are identified as departing the first time they are no longer observed in an end-of-FY
snapshot, and are observed until the end of FY 2015 or until they leave the DoD civilian workforce.
Authors’ calculations based on end-of-year snapshots from the DMDC Civilian Master Files from

FY 1980 to FY 2015.
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Overall, the Multiple Components, Low-Grade career pattern represents long-
term service in the DoD civilian workforce, generally at low grades, with a relatively
small share of that time spent in the Army.

Career Pattern 6: Multiple Components, Higher Grades
The Multiple Components, Higher Grades career pattern is the most heterogeneous
of the patterns we identify, with the top 50 trajectories representing only 2.5 percent of
all trajectories (Figure 3.8a). Like the individuals in the Multiple Components,
Low-Grade pattern, all individuals in the Multiple Components, Higher Grades
career pattern spent at least some time in another part of the DoD civilian work-
force. Also like the Multiple Components, Low-Grade pattern, while the probabil-
ity of continuation in the DoD civilian workforce is approximately 60 percent after
20 YOS (Figure 3.8b), individuals in this pattern are only observed in the Army
civilian workforce for an average of 7 years. Considering the total number of person-
years in this career pattern, the majority (75 percent) was spent in a DoD service
other than the Army.

What distinguishes this career pattern from the previous one is grade progres-
sion. Although approximately 60 percent of individuals in this career pattern started at
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Figure 3.8a
Fifty Most Common Career Trajectories: Multiple Components, Higher Grades
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NOTE: Results from one replication of the hierarchical cluster analysis showing the 50 most common
career trajectories of individuals identified with the Multiple Components, Higher Grades career
pattern. The number of bars, from left to right, indicates the number of years since the individual was
first observed, as shown on the horizontal axis. The height of the bar indicates how many individuals
share the given trajectory. The “n"” in the vertical axis label indicates the total number of individuals
assigned to this career pattern in this replication. The percentage shown at the top of the vertical axis
indicates the percentage of all unique career trajectories in the career pattern that are captured by the
50 most frequent career trajectories, which are shown in the figure. Authors’ calculations based on
hierarchical clustering analysis using end-of-year snapshots from the DMDC Civilian Master Files from
FY 1980 to FY 2015.
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GS 1-9, all of them were eventually promoted to GS-10 or above, and 50 percent were
promoted to GS-13 or above.

Much like the Mid-Grade and High-Grade career patterns, the Multiple Compo-
nents, Higher Grades pattern is characterized by long-term service and career progres-
sion within the DoD civilian workforce as a whole.
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Figure 3.8b
Continuation Curve: Multiple Components, Higher Grades
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NOTE: Kaplan-Meier estimates of the continuation probabilities after each year of service for employees
identified with the Multiple Components, Higher Grades career pattern in the hierarchical cluster analysis.
Individuals are identified as departing the first time they are no longer observed in an end-of-FY snapshot,
and are observed until the end of FY 2015 or until they leave the DoD civilian workforce. Authors’
calculations based on end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Career Pattern 7: Long Gap

The Long Gap career pattern includes a number of individuals who began their
careers in the Army, left the DoD civilian workforce altogether, and later returned.
Ninety-five percent of the individuals in this career pattern have a gap of at least five
years, and 66 percent have a gap of more than 15 years. This career pattern is het-
erogeneous, with the top 50 trajectories representing only 5 percent of all trajectories
(Figure 3.9a).

Figure 3.9b shows the continuation curve until the first time leaving the DoD
civilian workforce. The probability of continuation is 30 percent at five YOS and only
10 percent at 10 YOS. Over 50 percent spend some time in another DoD service; how-
ever, 70 percent of total person-years in the DoD civilian workforce are spent in the
Army. Nearly all individuals in this career pattern enter in GS 1-9. About 60 percent
are eventually promoted to GS-10 or above, and nearly 20 percent are promoted to
GS-13 or above.

Overall, the Long Gap career pattern is characterized by individuals who exhibit
a long stretch between periods of service in the DoD civilian workforce. Unfortu-
nately, given the limitations of the DMDC data, it is not practical to track what these



34 Career Paths in the Army Civilian Workforce

Figure 3.9a
Fifty Most Common Career Trajectories: Long Gap
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NOTE: Results from one replication of the hierarchical cluster analysis showing the 50 most common
career trajectories of individuals identified with the Long Gap career pattern. The number of bars, from
left to right, indicates the number of years since the individual was first observed, as shown on the
horizontal axis. The height of the bar indicates how many individuals share the given trajectory. The
“n" in the vertical axis label indicates the total number of individuals assigned to this career pattern in
this replication. The percentage shown at the top of the vertical axis indicates the percentage of all
unique career trajectories in the career pattern that are captured by the 50 most frequent career
trajectories, which are shown in the figure. Authors’ calculations based on hierarchical clustering
analysis using end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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individuals were doing during their absences. If they were gaining additional years of
experience either in another federal agency or in the private sector, then it is not sur-
prising that a sizable share is eventually promoted to relatively high GS grades.

The Role of Entry Cohorts

The continuation curves above showed that there are some differences between
the various entry cohorts used in our analysis. We limited the analysis to only the
FY 1981-2000 cohorts to allow us to observe career trajectories for at least 15 years.
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Figure 3.9b
Continuation Curve: Long Gap
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NOTE: Kaplan-Meier estimates of the continuation probabilities after each year of service for employees
identified with the Long Gap career pattern in the hierarchical cluster analysis. Individuals are identified
as departing the first time they are no longer observed in an end-of-FY snapshot, and are observed
until the end of FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations based on
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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However, given that many individuals remain in service for more than 15 years, the
distribution of career patterns is likely to vary by entry cohort. In particular, the OM
method may be less likely to classify individuals in later entry cohorts into the longer-
term career patterns, simply because we observe them for fewer years.

Figure 3.10 shows the distribution of career patterns by entry cohort. In general,
the distribution of career patterns is stable across entry cohorts. However, in the most
recent entry cohorts, the share of individuals classified in the Short-Term career pat-
tern rises slightly, as does the share in the Mid-Grade career pattern, while the share
in the Low-Grade career pattern falls to zero. This is likely because we cannot observe
these individuals for more than 15 to 20 years, and most individuals in the Low-Grade
career pattern remained in service for at least 20 years.

We further explore the differences across cohorts in Table 3.2, which compares
the mean and median lengths of service associated with each career pattern, by five-
year entry cohort. The mean and median lengths of service for the Short-Term career
pattern are similar across all cohorts. However, for career patterns characterized by
longer lengths of service, both mean and median lengths of service are somewhat lower
in the later entry cohort groups.

These findings suggest a potential concern that the cluster analysis assigns indi-
viduals who would have been in the longer-term career patterns if they could have been
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Figure 3.10

Distribution of Career Patterns by Entry Cohort
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Table 3.2

YOS by Career Pattern and Entry Cohort

FY 1981-1985

FY 1986-1990

FY 1991-1995

FY 1996-2000

Career Pattern Mean Median Mean Median Mean Median Mean Median
Short-Term 6.6 5 6.0 5 5.6 4 7.4 6
Mid-Grade 23.7 24 22.6 23 20.2 21 16.7 17
Low-Grade 26.6 27 25.0 26 22.2 22 19.4 19
High-Grade 27.8 30 25.2 27 21.4 22 16.8 17
Multiple Components, 24.2 24 231 24 20.6 21 16.7 17
Low-Grade

Multiple Components, 271 28 25.0 26 211 22 171 17
Higher Grades

Long Gap 12.7 12 1.4 1 9.9 10 7.2 7

NOTE: Mean and median years for which individuals in each career pattern were observed in the

DoD civilian workforce, by entry cohort. Authors’ calculations based on hierarchical clustering analysis
using end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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observed for longer periods of time, to other career patterns. This concern is likely to
be greater for more recent cohorts. As shown in Table 3.3, among the 180,000 indi-
viduals in our sample, 17 percent were still on board at the end of FY 2015; in other
words, their careers were censored. The share of entrants whose careers are censored
increases from less than 10 percent for the earliest cohorts to 35 percent or more for the
FY 1997-2000 cohorts.

Table 3.3
Individuals Still on Board in FY 2015, by Entry Cohort
Number Still Percent Still
Entry Year on Board Total on Board
1981 1,205 16,054 8
1982 1,208 15,004 8
1983 1,352 13,936 10
1984 1,865 15,859 12
1985 2,357 17,486 13
1986 1,774 12,477 14
1987 1,994 12,997 15
1988 1,595 8,954 18
1989 2,352 12,810 18
1990 1,340 6,833 20
1991 1,751 8,911 20
1992 1,403 6,190 23
1993 999 4,006 25
1994 1,130 4,037 28
1995 1,305 4,555 29
1996 1,231 3,945 31
1997 1,120 3,203 35
1998 1,304 3,478 37
1999 1,650 4,142 40
2000 2,107 5,123 41
Total 31,042 180,000 17

NOTE: Number and share of individuals in each entry cohort who were
observed in the DoD civilian workforce at the end of FY 2015. Authors’
calculations based on end-of-year snapshots from the DMDC Civilian
Master Files from FY 1980 to FY 2015.
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Table 3.4

Career Patterns Excluding FY 1997-2000 Cohorts

Career Pattern Percent, FY 1981-2000 Percent, FY 1981-1996
Short-Term 64.4 62.9
Mid-Grade 11.0 9.0
Low-Grade 9.5 14.3
High-Grade 41 2.6
Multiple Components, Low-Grade 3.9 5.4
Multiple Components, Higher Grades 3.8 2.8

Long Gap 3.3 3.0

NOTE: Percentage of individual career trajectories identified with each career pattern. The
second column replicates the original results from Table 3.1. The third column shows results
from one hierarchical clustering run using only individuals who entered between FY 1981
and FY 1996. Authors’ calculations based on hierarchical clustering analysis using end-of-year
snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.

To investigate the extent of this concern, we conducted one instance of the hierar-
chical clustering analysis including only the FY 1981-1996 cohorts. We used FY 1996
as the latest cohort because we can observe up to 20 YOS for this cohort, and because
one-third or more of the individual careers in later cohorts are censored (Table 3.3).

Table 3.4 shows the share of individual career trajectories in each career pattern
based on the original analysis (reproduced from Table 3.1). In addition, it shows the
share of individual career trajectories in each career pattern based on the analysis that
includes only FY 1981-1996.” The share of individual careers classified as Short-Term
falls slightly, from 64.4 percent to 62.9 percent, in the analysis that excludes the most
recent cohorts. At the same time, the share of careers classified as Low-Grade rises from
9.5 percent to 14.3 percent, while the shares of Mid-Grade and High-Grade career
patterns fall slightly. Overall, however, the same general pattern holds: short-term ser-
vice remains the most common pattern, followed by relatively long-term service in the
Army at various grades, and then by more varied patterns including service in other

parts of DoD, and gaps.

7 The FY 1981-2000 shares are based on the modal values from 50 replications, as described in Chapter Two.
The FY 1981-1996 shares are based on only one pattern analysis.



CHAPTER FOUR
Career Patterns and Individual and Job Characteristics

In this chapter, we examine the extent to which membership in the career patterns
identified in Chapter Three is associated with demographic and job characteristics. For
brevity, we focus on three characteristics: gender, prior military service, and career pro-
gram at entry. Appendix C contains summary statistics for the characteristics among
individuals in the sample, and Appendix D contains results for a number of additional
characteristics.

For each characteristic, we first show continuation curves by the characteristic in
question. We then show the distribution of career patterns by each characteristic. For
example, we show the distribution of career patterns for women and men.

The difference in career pattern membership for each characteristic may be driven
by differences in other observable characteristics. For example, the difference in distri-
bution by gender may be due in part to the different education levels and occupational
choices of men and women. As described in Chapter Two, we estimate a multinomial
logistic regression model of the probability of being classified in each career pattern, as
a function of a variety of individual and job characteristics. We then estimate the mar-
ginal effect of each characteristic on the probability of being classified in each career
pattern, controlling for the other observable characteristics.

For differences by gender, we also present results from Oaxaca-Blinder decompo-
sitions of the relationship between career pattern and gender. These decompositions
allow us to identify the extent to which the differences in career pattern membership
by gender may be “explained” by other observable characteristics.

Gender

Figure 4.1a shows continuation curves for all individuals in the cluster analysis, for
men and women separately. In this figure, as in the subsequent continuation curves, we
do not show confidence intervals, as they are very small and difficult to discern visu-
ally. However, a log-rank test finds that the curves are statistically different for men
and women (p < .0001). Continuation probabilities for women are lower for almost all
YOS. After five YOS, the probability of continuation is about 65 percent for men, but

39
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Figure 4.1a
Continuation Curves by Gender
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NOTE: Kaplan-Meier estimates, by gender, of the continuation probabilities after each year of service
for employees in the hierarchical cluster analysis. Individuals are identified as departing the first time
they are no longer observed in an end-of-FY snapshot, and are observed until the end of FY 2015 or
until they leave the DoD civilian workforce. Authors’ calculations based on end-of-year snapshots from
the DMDC Civilian Master Files from FY 1980 to FY 2015.
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less than 50 percent for women; after 10 YOS, the probabilities are about 45 percent
and 30 percent, respectively. In later YOS, the gap narrows, and by 30 YOS continua-
tion probabilities are fairly similar, as few men or women remain.

In keeping with these continuation rates, Figure 4.1b shows that nearly 68 per-
cent of women, but only 59 percent of men, are in the Short-Term career pattern.
Figure 4.1b also shows that women are also more likely to be in the Low-Grade
career pattern, whereas men are more likely to be in the Mid-Grade and High-
Grade career patterns.

In Figure 4.1c, we show the marginal effects of being female on the probability of
being in each career pattern—in other words, we show the effects of gender on career
pattern membership, after controlling for a variety of other observable characteristics.
The magnitude of the bars can be interpreted as the percentage point difference in
probability of career pattern membership for women, relative to men.

Consider the Short-Term career pattern. In Figure 4.1b, the raw results indicated
that women were about 9 percentage points more likely to be classified in the Short
Term career pattern than men (see the difference between men and women in the
length of the blue bars in Figure 4.1b). Figure 4.1c shows that, after controlling for
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Figure 4.1b
Distribution of Career Patterns by Gender
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NOTE: Percentage of individual career trajectories identified with each career pattern, by gender. Authors’
calculations based on hierarchical clustering analysis using end-of-year snapshots from the DMDC Civilian
Master Files from FY 1980 to FY 2015.
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Figure 4.1c
Marginal Effects of Being a Female on Career Pattern (Relative to Males)
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NOTE: Marginal effect of being female on probability of being in each career pattern. Results are based on
a multinomial logistic regression of the probability of being in each career pattern, and can be interpreted

as the percentage point difference in probability of career pattern membership, relative to men. Black bars
indicate 95 percent confidence intervals. Authors’ calculations based on hierarchical clustering and regression
analysis using end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.

RAND RR2280A-4.1c



42 Career Paths in the Army Civilian Workforce

the observable characteristics listed eatlier, women are only 2.5 percentage points more
likely to be classified in this career pattern. In other words, if about 60 percent of men
are in the Short-Term career pattern, then we would expect 62.5 percent of women to
be in this career pattern. The reason that the percentage point difference is lower after
controlling for other factors is that the women in the sample are more likely to exhibit
other characteristics that are also associated with being in the Short-Term pattern. For
example, as we show in Appendix D, individuals who are hired on temporary or term
appointments are more likely than those hired on career or career conditional appoint-
ments to be in the Short-Term career pattern. Women are more likely to be hired on
temporary or term appointments, so controlling for the type of appointment accounts
for some of the raw difference between men and women.

Referring again to Figure 4.1c, women are also more likely to be in a low-grade
career pattern (Low-Grade; Multiple Components, Low-Grade) or in the Long Gap
pattern, and less likely to be in the mid- to high-grade patterns.

As illustrated by the differences between Figures 4.1b and 4.1c, some part of
the differences in career pattern by gender can be “explained” based on other observ-
able characteristics. Next, we use the Oaxaca-Blinder decomposition method to more
explicitly identify what share of the difference can be “explained,” and by which
characteristics.

Figure 4.2a shows the initial decomposition of the difference in career pattern
membership into “explained” and “unexplained” components. In general, the total
length of each bar in Figure 4.2a is equal to the raw difference between the percentage
of women and the percentage of men in each career pattern, as shown in Figure 4.1b.
For example, Figure 4.1b indicates that women are about 9 percentage points more
likely than men to be in the Short-Term career pattern. This 9-percentage-point dif-
ference can be decomposed into what is explainable by the other observable variables
(red) and unexplainable by those same variables (blue) as shown in the top bar in
Figure 4.2a.

Each of the bars in Figure 4.2a similarly decomposes the explainable and unex-
plainable portions for each career pattern. For example, women are about 10 per-
centage points less likely than men to be in the Mid-Grade pattern (see Figure 4.1b).
Figure 4.2a shows the proportions of that difference that are explainable and unex-
plainable in the second bar from the top.

In the case of the Long Gap pattern, the other observable characteristics sug-
gest that women should be less likely to be in this pattern; that is, the length of the
“explained” bar is —0.01. In reality, though, women are more likely to be observed in
this pattern. Hence, the length of the “unexplained” bar is +0.02. The sum of these two
bars (—0.01 + 0.02) is 0.01, which is the raw difference shown in Figure 4.1b.

The decomposition shown in Figure 4.2a includes the observed characteristics
listed in Chapter Two, including career program at entry. We also performed a decom-
position using each individual’s four-digit occupational code at entry, instead of career
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Figure 4.2a
Decomposition of Differences in Career Pattern by Gender
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NOTE: Results from Oaxaca-Blinder decompositions of the “explained” and “unexplained” components
associated with the difference in probability that women are observed in each career pattern, relative to
men. Authors’ calculations based on hierarchical clustering and decomposition analysis using end-of-year
snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.

RAND RR2280A-4.2a

program, for two reasons. First, as noted in Chapter Two, to create a one-to-one con-
cordance between occupational codes and career programs, we had to group several
career programs together, so our measure of career program at entry may include a
number of dissimilar occupations. Second, career programs were not in place for many
individuals for much of the time period we consider, so occupation may have more
predictive power.

Figure 4.2b confirms that using occupation at entry does, in fact, explain a larger
share of the difference in career pattern membership by gender. In fact, the entire dif-
ference in Short-Term career pattern membership is explained by the combination of
observable characteristics.

To understand in greater detail which of these other characteristics account for
the observed differences, we break down the explained portion of career pattern mem-
bership into specific observable characteristics (Figure 4.3). We present the decomposi-
tion that relies on occupation at entry, rather than career program at entry, since occu-
pation at entry explains a larger share of the differences. In Figure 4.3, the length of
the bar for each pattern may be slightly different from the length in Figure 4.2b. This
is because certain characteristics are associated with an increase in the probability that
women are observed in a particular career pattern, while others are associated with a
decrease. The sum of increases plus decreases will be equal to the overall share of the
probability that is “explained” as shown in Figure 4.2b.
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Figure 4.2b
Decomposition of Differences in Career Pattern by Gender, Controlling for
Occupation at Entry
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NOTE: Results from Oaxaca-Blinder decompositions of the “explained” and “unexplained” components
associated with the difference in probability that women are observed in each career pattern, relative to
men. The decomposition includes occupation at entry rather than career program group at entry. Authors’
calculations based on hierarchical clustering and decomposition analysis using end-of-year snapshots from
the DMDC Civilian Master Files from FY 1980 to FY 2015.
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For example, in the Short-Term pattern, occupation at entry “explains” 5.4 per-
centage points of the difference between men and women. In other words, women tend
to enter occupations that are associated with shorter lengths of service. In addition,
prior military service “explains” 4.9 percentage points of the increase in probability
that women are in this career pattern. The likely reason is that lack of prior service
is associated with a higher probability of being in the Short-Term career pattern, and
women are less likely to have prior service.

Similarly, the fact that career appointments are associated with a lower probabil-
ity of being in this career pattern, and that women are less likely to enter with career
appointments, explains about 1.8 percentage points of the increase. Education at entry
explains 0.5 percentage points of the difference.

Offsetting these increases are decreases in the probability of membership in this
career pattern, explained by age at entry (negative 2.3 percentage points) and a com-
bination of all other observables that we included (negative 0.6 percentage points in
total). Overall, these changes add up to 9.6 percentage points, the “explained” share of
the difference from Figure 4.2b.

In general, of all the characteristics we observe, prior military service and occu-
pation at entry play the largest roles in explaining the differences in career pattern
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Figure 4.3
Decomposition of Differences in Career Pattern by Gender, “Explained” Portion
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NOTE: Results from detailed Oaxaca-Blinder decompositions of the “explained” components associated
with the difference in probability that women are observed in each career pattern, relative to men.

The decomposition includes occupation at entry rather than career program group at entry. Authors’
calculations based on hierarchical clustering and decomposition analysis using end-of-year snapshots from
the DMDC Civilian Master Files from FY 1980 to FY 2015.
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membership for men and women. To the extent that women make up a higher share
of entrants into occupations that do not offer as much scope for advancement, such
as administrative roles, this occupational selection may be reflected in future career
patterns. To a much greater degree than men, women tend to fall into the group of
employees whom we describe as short-term.

Prior Military Service

Figure 4.4a shows continuation curves for nonveterans, veterans who are not identified
as military retirees, and military retirees.! During the first 20 YOS, continuation prob-
abilities for nonretired veterans are slightly higher than continuation probabilities for
nonveterans. Continuation rates for military retirees are even higher; after 10 YOS, the
probability of continuation is approximately 60 percent for military retirees, compared
with 40 percent for nonretired veterans and 35 percent for nonveterans. This pattern

1 Alog-rank test finds that the curves are statistically different across these groups (p < .0001).
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Figure 4.4a
Continuation Curves by Prior Military Service
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snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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reverses after 20 YOS, with nonveterans more likely to remain than nonretired veter-
ans, and military retirees least likely to remain.

Figures 4.4b and 4.4c show the distribution of individuals across career patterns
by veteran status. In Figure 4.4c, the magnitude of the bars can be interpreted as the
percentage point difference in probability of career pattern membership for nonretired
veterans and military retirees, relative to nonveterans.

After controlling for observable characteristics, nonretired veterans are about
3 percentage points less likely to appear in the Short-Term pattern, while military
retirees are 29 percentage points less likely to do so. Military retirees are also more
likely to appear in the Mid-Grade pattern. Nonretired veterans are approximately
as likely as nonveterans to be in the Low-Grade pattern, and are less likely to be
in the High-Grade pattern; in contrast, military retirees are more likely to be in both
the Low-Grade and High-Grade patterns. Both nonretired veterans and military
retirees are more likely to spend time in other DoD services and to exhibit a gap in
service.

Taken together, the results suggest that veterans, and particularly military retir-
ees, who join the DoD civilian workforce are less likely to leave DoD completely after
a short period of time, but are also more likely to be mobile across DoD components
and to have a gap in service.
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Figure 4.4b
Distribution of Career Patterns by Prior Military Service
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Nonveteran .
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Multiple Components, Low-Grade Multiple Components, Higher Grades
Long Gap

NOTE: Percentage of individual career trajectories identified with each career pattern, by prior military
service. Authors’ calculations based on hierarchical clustering analysis using end-of-year snapshots from the
DMDC Civilian Master Files from FY 1980 to FY 2015.
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Figure 4.4c
Marginal Effects of Prior Military Service on Career Pattern (Relative to Nonveterans)

Short-Term |-
Mid-Grade |-
Low-Grade |-
High-Grade |-

Multiple Agencies, Low-Grade |-

I Veteran

Multiple Agencies, Higher Grades |- . .
1 Military retiree

Long Gap |-

-0.4 -0.3 -0.2 -0.1 0 0.1 0.2
Marginal effect

NOTE: Marginal effect of prior military service on probability of being in each career pattern. Results

are based on a multinomial logistic regression of the probability of being in each career pattern, and can
be interpreted as the percentage point difference in probability of career pattern membership, relative to
nonveterans. Black bars indicate 95 percent confidence intervals. Authors’ calculations based on hierarchical
clustering and regression analysis using end-of-year snapshots from the DMDC Civilian Master Files from
FY 1980 to FY 2015.
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Career Program at Entry

Figure 4.5a shows continuation curves for the five largest career program groups.? As
discussed in Chapter Two, we mapped occupations into career programs and, in certain
cases, had to group career programs together to form a unique concordance between
occupations and career programs. Because individuals can switch career programs as
they move between positions, we classified individuals based on career program at entry.

Relative to the largest group—Administration, Management, and Legal—
continuation probabilities are slightly higher for Comptroller, IT and Model-
ing, and Engineering, Science, and Medical; probabilities are similar for Supply
Management.

Figures 4.5b and 4.5c show the distribution of individuals across career patterns
by career program at entry. In Figure 4.5¢, the magnitude of the bars can be inter-
preted as the percentage point difference in probability of career pattern membership

Figure 4.5a
Continuation Curves by Career Program
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NOTE: Kaplan-Meier estimates, by career program group associated with initial occupation, of the
continuation probabilities after each year of service for employees in the hierarchical cluster analysis.
Individuals are identified as departing the first time they are no longer observed in an end-of-FY
snapshot, and are observed until the end of FY 2015 or until they leave the DoD civilian workforce.
Authors’ calculations based on end-of-year snapshots from the DMDC Civilian Master Files from

FY 1980 to FY 2015.

RAND RR2280A-4.5a

2 Alog-rank test finds that the curves are statistically different across these five career program groups (p < .0001).
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Figure 4.5b
Distribution of Career Patterns by Career Program
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NOTE: Percentage of individual career trajectories identified with each career pattern, by career program
group associated with initial occupation. Authors’ calculations based on hierarchical clustering analysis
using end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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for the specific career program, relative to the Administration, Management, and Legal
career program.

After controlling for observable characteristics, those who enter the Comp-
troller, IT and Modeling, and Supply Management groups are less likely to be in the
Short-Term career pattern, relative to those in the Administration, Management, and
Legal group.’ These three groups exhibit similar propensities to be in the career pat-
terns in which service is concentrated in the Army civilian workforce, but exhibit dif-
ferent propensities to be in the career patterns associated with service in other parts
of DoD. The Comptroller group is more likely to serve in other parts of DoD at both
lower and higher grades, the Supply Management group is more likely to serve in other
parts of DoD only in low grades, and the IT and Modeling group is more likely to
serve in other parts of DoD in higher grades.

Those in the Engineering, Science, and Medical group are more likely to serve
in the Army in mid- and high grades, and less likely to move to other parts of DoD at
any grade.

3 The full set of regression results, including all career programs, is shown in Appendix D.
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Figure 4.5c
Marginal Effects of Career Program on Career Pattern (Relative to Those Initially
in the Administration, Management, and Legal Career Program Group)

Short-Term |~
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Marginal effect

NOTE: Marginal effect of career program group associated with initial occupation on probability of

being in each career pattern. Results are based on a multinomial logistic regression of the probability

of being in each career pattern, and can be interpreted as the percentage point difference in
probability of career pattern membership, relative to individuals who were initially observed in
occupations associated with the Administration, Management, and Legal career program group. Black
bars indicate 95 percent confidence intervals. Authors’ calculations based on hierarchical clustering and
regression analysis using end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
RAND RR2280A-4.5¢



CHAPTER FIVE
Conclusions

In this chapter, we summarize key findings from our analyses and discuss potential
implications for Army civilian workforce managers.

Key Findings

Army civilians exhibit a diverse array of career trajectories, and most entrants
into the Army civilian workforce spend a relatively short amount of time there.
Nearly two-thirds of all individuals in the cluster analysis were identified with the
Short-Term career pattern, characterized by few years spent in the Army civilian work-
force (and the DoD civilian workforce more generally). If we consider all individuals in
the cluster analysis (not just those identified with the Short-Term career pattern), about
40 percent spent five or fewer years in the DoD civilian workforce. Since our sample
was limited to those who spent at least two years in service, that share is even higher if
we consider all individuals who spent time in the Army civilian workforce, in the GS,
SES, or NSPS pay plans: about 50 percent of these individuals spent five or fewer years
in the DoD civilian workforce. Even restricting the sample to those initially hired on
a career or career conditional appointment only reduces the share to about 40 percent.

Of course, since employees who remain for longer periods of time contribute
more years of service to the Army and DoD civilian workforces, the share of person-
years of service contributed by short-term employees is not as high as the share of
entrants that they represent. Among all individuals who spent time in the Army civil-
ian workforce, in the GS, SES, or NSPS pay plans, employees who spent five or fewer
years in the DoD civilian workforce contributed only 11 percent of total person-years
observed. Nonetheless, it is important for career program managers to understand that
most incoming Army civilians are unlikely to spend long periods of time in the Army,
or in the DoD civilian workforce more generally.

Career patterns are related to a variety of individual and job characteristics.
Women are more likely to be in career patterns that include short-term service, service
in low grades, and a long gap in service. The difference between men and women
along other dimensions accounts for some part of these differences. Women tend to
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be hired in occupations that are associated with shorter duration of service and lower
grades. In addition, veterans are less likely to exhibit short-term service; since women
are less likely than men to be veterans, prior military status may account for some part
of the gender differences. However, a substantial share of the differences between male
and female career pattern groupings, particularly with respect to long gaps in service,
remains unexplained by the factors that we can observe in the data. One key factor
that we do not observe is family status, which may explain some of these differences.

As we show in Chapter Four and in Appendix D, career pattern also varies across
other demographic characteristics, including race and ethnicity, age and education at
entry, and veteran status. Black and Hispanic individuals are more likely to be in one of
the Low-Grade career patterns and less likely to be in the higher grade patterns, relative
to white individuals. Asians are also more likely to be in the Low-Grade pattern and
to spend time in other parts of DoD, at various grade levels. Asians and Hispanics are
also less likely to be in the Short-Term pattern.

The youngest and oldest entrants into the DoD civilian workforce are more likely
to be in the Short-Term pattern. However, young entrants are also more likely to be in
career patterns characterized by eventual promotion to the highest grades, in the Army
as well as in other parts of DoD. More educated individuals are more likely to be found
in higher-grade patterns, which is consistent with higher educational requirements for
positions at higher pay grades. Individuals with prior military service, particularly mili-
tary retirees, are much less likely to be in the ShortTerm pattern. They are also more
likely to be mobile across DoD components and to exhibit a gap in service.

The characteristics of an individual’s first position are also associated with career
pattern. As we would expect, individuals who are initially hired with temporary or
term appointments are substantially more likely to be in the Short-Term career pattern
and less likely to be in any of the patterns associated with long-term Army or DoD
service. There is some variation in career pattern across entry cohorts, with individuals
in later cohorts more likely to be in the higher-grade career patterns. This finding may
be driven by the increase in average GS grade levels in the DoD civilian workforce over
time. Career program at entry is also associated with different likelihood of association
with different patterns.

Potential Implications for Managing the Army Civilian Workforce

All of the analyses in this report are descriptive—that is, we cannot identify the causal
impact of individual characteristics on career pattern. Nonetheless, the findings above
suggest a few steps that Army workforce managers may wish to take to better under-
stand the drivers behind these findings, and that may help strengthen the leadership
pipeline.

Collect systematic information about why employees leave the Army civil-
ian workforce. Employees who leave the Army civilian workforce should be asked to
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complete a short exit survey. The survey could be offered to all who leave or targeted
to those who leave during a specific time period. This survey should include, at a mini-
mum, questions about the main reasons for leaving the Army civilian workforce. It
would also be valuable to identify whether the employee has secured another job and,
if so, some basic details about the new job, including location, whether the job is in the
private or public sector, and the name of the federal agency (if public) or the industry
(if private).

Understanding why employees leave can help Army workforce managers deter-
mine whether the high rate of departure during the first few years is a concern. On
one hand, spending a relatively short amount of time with an employer is common
in today’s labor market; the Bureau of Labor Statistics (2016) reports that the average
time spent with a current employer among wage and salary workers is 4.2 years. On
the other hand, the exit survey may identify specific reasons for departure that Army
workforce managers may wish to address. For example, if employees report leaving for
private-sector jobs that offer higher pay or greater opportunities for advancement, or
leaving for civilian positions in another part of the federal government due to lack of
advancement opportunities in the same geographic location, workforce managers may
be able to offer incentives for such employees to remain, especially in positions that are
hard to fill.

Collect information on motivations for moving to the Army from another
federal agency. An exit survey should provide information about why civilians leave
the Army. However, understanding why civilians in other parts of DoD, or in the fed-
eral government as a whole, move 0 the Army can be equally valuable. The Army may
provide better career advancement opportunities in certain occupations or locations;
if this is the case, Army workforce managers may wish to build on these advantages in
recruiting talent from elsewhere in the federal government or to replicate similar con-
ditions in other areas. A short entry survey, targeted at individuals who join the Army
civilian workforce from another federal agency, could shed light on this issue.

Consider whether hiring outreach strategies could be modified to increase
diversity in higher pay grades. While our analysis of gender differences across career
patterns cannot be interpreted as causal, it does suggest that the higher likelihood
that women spend a short time in service, or in lower grades, is linked with occupa-
tion, prior military service, temporary or term appointments, education, and other fac-
tors. If women are disproportionately hired into occupations that have few prospects
for career progression, or that typically rely on temporary or term positions rather than
career appointments, then it may be difficult to increase female participation in leader-
ship positions. A focused effort to encourage the hiring of women in occupations that
are associated with longer-term service in higher grades may improve diversity in the
pipeline for leadership positions. Similar targeting with respect to prior military service
or education credentials may also be effective.

Examine whether observed career patterns are similar across different seg-
ments of the civilian workforce. Our analysis showed that there is substantial variation
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in career trajectories across career programs; for example, individuals who enter the
Information Technology Management program and the Analysis, Modeling, and Simu-
lation program are more likely to spend longer periods of time in the Army. From the
point of view of a career program manager, it can be valuable to understand the specific
patterns associated with entrants into those programs, in order to offer more effective
career guidance to employees and to build a workforce with the desired mix of experi-
ence. Therefore, we recommend a career pattern analysis specific to certain critical seg-
ments of the Army civilian workforce, particularly those in which attrition and leader
development are expected to be particularly challenging.

Explore whether resources are being effectively applied within the civilian
workforce. The cluster analysis highlighted that the majority of entrants into the Army
civilian workforce spend a relatively short amount of time there. Since the resources
available for training those civilians—in terms of both money and time—are limited,
it is important that they be applied efficiently and effectively. A first step toward this
goal would be to systematically document how training resources are distributed across
geographic locations, commands, and career programs, as well as how they are distrib-
uted across individual career stages (for example, new entrants versus midcareer civil-
ians). Further analysis could then examine whether the application of those training
resources is associated with desired retention and promotion outcomes.

This research has shown that there is substantial diversity in the career trajec-
tories that Army civilians follow. Many of them join the Army civilian workforce at
an early stage in their careers and spend 20 or more years there; among this group,
a substantial share progress to midlevel grades, and a smaller share to higher grades.
However, a majority of entrants spend only a few years in the Army civilian workforce.
Most of these individuals leave the DoD civilian workforce entirely, but a sizable share
move to other DoD components, and some return after a gap in service. Systemati-
cally gathering information on the reasons behind employee departure and mobility,
examining career patterns in more detail in critical segments of the civilian workforce,
and documenting how training resources are currently used and whether they are asso-
ciated with desired outcomes can help Army workforce managers improve workforce
management in key locations and career programs, and enhance the pipeline for future

Army leadership.



APPENDIX A

Creating the Dissimilarity Matrix Using Optimal Matching

We know the pay grade of each Army civilian employee in the sample for each year
of service. We create career patterns that represent groups of Army civilian employees
who have similar patterns of pay grades throughout a career. For this analysis, we cre-
ated groups of pay grades that are meaningful in terms of career transitions. We used
four groupings of pay grades to identify each civilian’s status for each year of his or her
career: GS 0-9, GS 10-12, GS 13-15, and SES.

To create the dissimilarity matrix, which provides the basic data for the cluster
analysis, the OM method applies transformations to each pair of sequences in order to
make the sequences identical. Each transformation has a “cost.” There are three kinds
of transformations: insertion, deletion, and substitution; and OM proceeds by apply-
ing the transformations in a way that minimizes the “cost” of making each sequence
identical to every other sequence. The final “cost” matrix is the dissimilarity matrix.

To create the dissimilarity matrix, the costs of the substitution, insertion, and
deletion transformations need to be set. The substitution cost matrix (Table A.2) is
derived from the transition rates observed in the data (Table A.1). Note that transition
rates are bidirectional and not symmetrical. Substitution costs are calculated using the
two transition rates for each pair of states (e.g., A to B and B to A) and are symmetrical
(Table A.2). Generally speaking, less probable transitions between each pair of states
result in higher substitution costs. The substitution cost matrix is calculated from the
transition rate (TRATE) matrix as follows:

substitution cost, = cval — Pl,j - ]3,1.

where:
cval is the constant substitution cost and is set to 2
P, is the transition rate from state i to |
]3.,1, is the transition rate from state j to i.

Insertion and deletion costs are set at a constant cost of 2, the same as the constant
substitution cost (cval).
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Table A.1
Transition Rate Matrix (TRATE)

Other Other Other Other
Army Army Army Army  DoD DoD DoD DoD
GS0-9 GS10-12 GS13-15 SES GS0-9 GS10-12 GS13-15  SES Gap

Army GS 0-9 0.914 0.038 0.000 0.000 0.019 0.001 0.000 0.000 0.028
Army GS 10-12  0.007 0.939 0.033 0.000 0.001 0.010 0.001 0.000 0.009
Army GS 13-15  0.000 0.018 0.969 0.000 0.000 0.001 0.007 0.000 0.005
Army SES 0.000 0.000 0.000 0.980 0.000 0.000 0.000 0.014 0.005
Other DoD 0.057 0.003 0.000 0.000 0.865 0.034 0.000 0.000 0.040
GS 0-9

Other DoD 0.003 0.035 0.003 0.000 0.006 0.903 0.031 0.000 0.018
GS 10-12

8;?116}; I1350D 0.000 0.006 0.022 0.000 0.000 0.014 0.947 0.001 0.0M

Other DoD SES  0.000 0.000 0.000 0.064 0.000 0.000 0.006 0.931 0.000

Gap 0.156 0.035 0.007 0.000 0.052 0.011 0.003 0.000 0.735

NOTE: Transition rate matrix calculated as part of the hierarchical cluster analysis to identify common
career patterns. Authors’ calculations based on end-of-year snapshots from the DMDC Civilian Master
Files from FY 1980 to FY 2015.

Table A.2
Substitution Cost Matrix

Other Other Other Other
Army Army Army Army DoD DoD DoD DoD
GS0-9 GS10-12 GS13-15 SES GS0-9 GS10-12 GS 13-15 SES Gap

Army GS 0-9 0.00 1.96 2.00 2.00 1.92 2.00 2.00 2.00 1.82
Army GS 10-12 1.96 0.00 1.95 2.00 2.00 1.95 1.99 2.00 1.96
Army GS 13-15 2.00 1.95 0.00 2.00 2.00 2.00 1.97 2.00 1.99
Army SES 2.00 2.00 2.00 0.00 2.00 2.00 2.00 1.92 1.99
Other DoD 1.92 2.00 2.00 2.00 0.00 1.96 2.00 2.00 1.91
GS0-9

Other DoD 2.00 1.95 2.00 2.00 1.96 0.00 1.96 2.00 1.97
GS 10-12

Other DoD 2.00 1.99 1.97 2.00 2.00 1.96 0.00 1.99 1.99
GS 13-15

Other DoD SES 2.00 2.00 2.00 1.92 2.00 2.00 1.99 0.00 2.00
Gap 1.82 1.96 1.99 1.99 1.91 1.97 1.99 2.00 0.00

NOTE: Substitution cost matrix calculated as part of the hierarchical cluster analysis to identify common
career patterns. Authors’ calculations based on end-of-year snapshots from the DMDC Civilian Master
Files from FY 1980 to FY 2015.



APPENDIX B
Career Program Mapping

The data we used for the analysis contained some information about civilians’ career
program assignments, but not all civilians in the sample were identified with a career
program, particularly in early years. However, nearly all observations have an associ-
ated four-digit OPM occupational code. Therefore, we created a concordance mapping
occupational codes to career programs.

We began with a list of the four-digit occupational codes associated with each of
the Army’s 31 career programs as of March 2015, provided by our sponsor. Working
from this list, we created a unique concordance mapping each occupational series to a
career program.

In certain cases, the list provided by the sponsor mapped an occupational series
to more than one career program; for example, series 0410 (Zoology) is associated with
career program 16 (Engineers and Scientists—Nonconstruction) and career program
53 (Medical). Thus, to facilitate the mapping, we combined a few of the career pro-
grams into broader groups. For example, we combined career program 16 (Engineers
and Scientists—Nonconstruction), career program 18 (Engineers and Scientists—
Resources and Construction), and career program 53 (Medical) into the Engineering,
Science, and Medical group. In addition, we identified individuals who entered any
occupational series as a “trainee” as a separate trainee group.

In some instances, an occupational series that appeared in the dataset did not
appear in the list provided by the sponsor. In these cases, we assigned a career program
based on information from the dataset on which career programs were most com-
monly associated with the occupational series (where career program was available),
along with OPM’s description of the occupational series. In addition, the dataset con-
tained several occupational series that did not appear in the most current version of the
Handbook of Occupational Groups and Families from OPM (2009). For these series, we
assigned a career program based on the career programs associated with similar occu-
pational codes.

Table B.1 shows our mapping of occupational series to career program groups.
We list only those occupational series for which an individual in our sample was first
observed in that series.
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Table B.1
Mapping Occupational Series to Career Programs

Occupational Series Career Program Group

Included Career Programs

0142, 0160, 0201, 0203, 0204, 0205, 0212, Human resource

0221, 0222, 0223, 0230, 0233, 0235, 0246, management
0260, 0360, 0361
0343, 0501, 0503, 0504, 0505, 0510, 0511, Comptroller

0525, 0530, 0540, 0544, 0545, 0560, 0561,
0590, 0592, 1160

0018, 0019, 0081, 0690, 0803, 1306, 1815,
1825

Safety and occupational
health management

0050, 0346, 1104, 1107, 1120, 1658, 1667,
2001, 2003, 2005, 2010, 2030, 2032, 2050,
2091

Supply management

1101, 1102, 1103, 1105, 1106 Contracting and

acquisition

1910, 1960 Quality assurance

0020, 0021, 0023, 0025, 0026, 0028, 0029,
0062, 0090, 0101, 0102, 0110, 0119, 0150,
0180, 0181, 0184, 0185, 0186, 0190, 0193,
0401, 0403, 0404, 0405,0408, 0410, 0413,
0414, 0415, 0430, 0437, 0454, 0455, 0457,
0458, 0460, 0462, 0470, 0471, 0480, 0482,
0486, 0493, 0601, 0602, 0603, 0610, 0620,
0621, 0622, 0625, 0630, 0631, 0633, 0635,
0636, 0638, 0640, 0642, 0644, 0645, 0646,
0647, 0648, 0649, 0651, 0660, 0661, 0662,
0665, 0667, 0668, 0669, 0670, 0671, 0673,
0675, 0679, 0680, 0681, 0682, 0683, 0684,
0688, 0698, 0701, 0704, 0801, 0802, 0804,
0806, 0807, 0808, 0809, 0810, 0817, 0818,
0819, 0830, 0840, 0850, 0854, 0855, 0858,
0861, 0871, 0880, 0892, 0893, 0894, 0896,
0962, 1008, 1130, 1170, 1171, 1176, 1301,
1310, 1311, 1313, 1315, 1316, 1320, 1321,
1340, 1341, 1350, 1360, 1361, 1370, 1371,
1372, 1373, 1374, 1382, 1384, 1510, 1520,
1521, 1529, 1530, 1531, 1550, 1640

Engineering, science,
and medical

0856, 0873, 0895, 1083, 1152, 1601, 1670 Materiel maintenance

management

0006, 0007, 0072, 0083, 0085, 1397, 1802,
1810, 1811, 1812, 1890, 1897

Security

Public affairs and
communications media

1035, 1081, 1082, 1087

10 (Civilian Human Resource
Management), 28 (Equal
Opportunity Employment),
50 (Military Personnel
Management)

11 (Comptroller)

12 (Safety and Occupational
Health Management)

13 (Supply Management)

14 (Contracting and
Acquisition)

15 (Quality and Reliability
Assurance), 20 (Quality
Assurance Specialist—
Ammunition Surveillance)

16 (Engineering and
Scientists—Nonconstruction),
18 (Engineers and Scientists—
Resources and Construction),
53 (Medical)

17 (Materiel Maintenance
Management)

19 (Physical Security and Law
Enforcement)

22 (Public Affairs and
Communications Media)
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Occupational Series

Career Program Group

Included Career Programs

2101, 2102, 2130, 2131, 2132, 2133, 2134,
2135, 2144, 2150, 2151, 2161
1173

0030, 0187, 0188, 0189, 1051, 1054, 1056,
1144

0060, 1701, 1702, 1710, 1712, 1720, 1724,
1740, 1750, 1755

1150

0332, 0334, 0335, 0382, 0390, 0391, 0392,
0393, 0394, 1001, 1020, 1021, 1060, 1071,
1084, 1410, 1411, 1412, 1515

0080, 0086, 0132, 0134

0301, 0302, 0303, 0304, 0305, 0309, 0312,
0313, 0316, 0318, 0319, 0322, 0326, 0330,

0340, 0341, 0342, 0344, 0345, 0350, 0351,
0355, 0356, 0357, 0359, 0385, 0388, 0389,
0904, 0905, 0930, 0950, 0963, 0967, 0986,
0990, 0992, 0998, 1221, 1222, 1654

1801

0130, 0131, 1040, 1045, 1046

0170, 1010, 1015, 1016, 1420, 1421

2152, 2154, 2181, 2183, 2185

0099, 0199, 0299, 0399, 0499, 0599, 0699,
0899, 0999, 1099, 1199, 1399, 1499, 1599,
1699, 1799, 1899, 2099, 2199

Transportation

and distribution
management

Housing management

Installation
management

Education and training

Ammunition
management

IT and modeling

Intelligence

Administration,
management, and legal

Inspector General

Foreign affairs and
strategic planning

Historian/museum
curator

Aviation

Trainee

24 (Transportation and
Distribution Management)
27 (Housing Management)
29 (Installation Management)
31 (Education Services),

32 (Training, Capabilities,

and Doctrine Warfighting
Development)

33 (Ammunition Management)
34 (Information Technology
Management), 36 (Analysis,
Modeling, and Simulation)

35 (Intelligence)

51 (General Administration
and Management), 56 (Legal)

55 (Inspector General)

60 (Foreign Affairs and
Strategic Planning)

61 (Historian/Museum Curator)

64 (Aviation)

None (Trainee)

NOTE: Only occupational series codes that appear in the data we used in the cluster analysis are

shown here.






APPENDIX C
Summary Statistics for Sample

Table C.1 provides summary statistics of key characteristics for the sample of
180,000 individuals used in the cluster analysis. Note that the distribution of char-
acteristics by entrant does not necessarily represent the overall composition of the
Army civilian workforce at any given time. This sample reflects restrictions described
in Chapter Two, most notably inclusion of individuals entering between FY 1981
and FY 2000, and who were observed at least twice. In addition, the average charac-
teristics are for entrants, rather than for the population on board at any given point
in time. For example, although Table C.1 shows that nearly 60 percent of entrants
are women, fewer than 40 percent of individuals in the Army civilian workforce
at the end of FY 2015 were female. An important reason for this difference is that
women tend to spend shorter amounts of time in the Army civilian workforce, and
so they make up a larger share of entrants than they do of the workforce at any given
point in time.

Table C.1
Summary Statistics for Sample

Percentage of Entrants

Gender
Male 40.9
Female 59.1
Race
Asian 3.94
Black 18.72
Hispanic 5.15
Other 1.14
White 71.06
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Table C.1—Continued

Percentage of Entrants

Age at entry
25 or below
26-32
33-40
41 or above
Education at entry
College
High school
Less than high school
Other
Postgraduate
Some college
Veteran status
Nonveteran
Veteran
Retired military
Entered on a temp/term appointment
Entered in supervisory role
Entered in D.C. metro area
Months of federal service at entry
<1 year
1-5 years
5+ years

Participated in NSPS

24.36

27.31

23.98

24.35

18.05

38.34

1.47

4.97

8.40

28.76

63.93

29.44

6.62

34.9

2.60

7.59

58.2

23.7

18.2

12.91
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Table C.1—Continued

Percentage of Entrants

Career program at entry

Administration, management, and legal 34.6
Ammunition management 0.1
Aviation 0.6
Comptroller 6.7
Contracting and acquisition 2.2
Education and training 4.7
Engineering, science, and medical 21.5
Foreign affairs and strategic planning 0.04
Historian/museum curator 0.1
Housing management 0.1
Human resource management 4.4
Inspector general 0.03
IT and modeling 5.2
Installation management 2.3
Intelligence 0.5
Materiel maintenance management 1.3
Public affairs and communications media 0.5
Quality assurance 0.4
Safety and occupational health management 1.6
Security 2.0
Supply management 7.0
Trainee 2.8
Transportation and distribution management 1.3

NOTE: Authors’ calculations based on DMDC Civilian Master Files from
FY 1980 to FY 2015. Only individuals included in the statistical cluster
analysis are included.






APPENDIX D
Regression Results

This appendix presents the full set of results associated with the multinomial logistic
regressions presented in Chapter Four, as well as results for the relationship between
career pattern membership and additional characteristics.

Table D.1 presents the marginal effects from a multinomial logistic regression of
the probability of being in each career pattern given individual and job characteristics.
Career pattern descriptions are shown in column headings. Effects are shown relative
to omitted categories: omitted race is white; omitted category of age at entry is 25 or
below; omitted educational category at entry is college; omitted cohort is 1981-1985;
omitted years of federal service at entry is less than one; and omitted career program
group is Administration, Management, and Legal.

Chapter Four presented the results on career pattern membership, and on the rela-
tionship between career pattern and characteristics as shown in Table D.1, for gender,
prior military service, and career program. The remainder of this appendix contains
similar results for other characteristics.

Race and Ethnicity

Figures D.1la, D.1b, and D.1c explore the relationship between career pattern and race
and ethnicity. Figure D.1a shows that the overall continuation pattern is similar across
race and ethnicity, but continuation probabilities between 5 and 20 YOS are slightly
lower for black than for white and Hispanic individuals. Meanwhile, continuation
probabilities are slightly higher for Asians across most YOS.!

I Alog-rank test finds that the curves are statistically different across race and ethnicity (p < .0001).
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Table D.1
Relationship Between Career Pattern and Individual and Job Characteristics
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Female 0.0248***  —0.0504*** 0.0226*** -0.0350*** 0.0262*** -0.00172 0.0134***

(0.00282) (0.00182) (0.00182)  (0.00104) (0.00118) (0.00113) (0.00102)
Asian —-0.0872*** 0.00547 0.0199*** —-0.00460* 0.0413***  0.0193***  0.00587*
(0.00588) (0.00366) (0.00391)  (0.00202) (0.00324) (0.00277) (0.00241)
Black -0.00249 —-0.0170*** 0.0204*** -0.0102*** 0.0128*** -0.00168 -0.00183
(0.00293) (0.00194) (0.00182)  (0.00127) (0.00121) (0.00117) (0.00103)
Hispanic —0.0214*** -0.00927** 0.0193*** —-0.0101*** 0.0244*** -0.00377 0.000773
(0.00505) (0.00321) (0.00319)  (0.00195) (0.00242) (0.00200) (0.00189)
Other -0.0182 -0.00634 0.0122 -0.00474 0.00659 0.00746 0.00304
(0.0105) (0.00673) (0.00648) (0.00453) (0.00412) (0.00487)  (0.00431)
Age 26-32 —0.0431*** (0.0137***  0.0373*** -0.00788***(0.0142*** -0.000627 -0.0135***
(0.00325) (0.00209) (0.00186)  (0.00163) (0.00119) (0.00150) (0.00176)
Age 33-40 —0.0700*** 0.0384***  0.0614*** -0.0119*** 0.0211*** -0.00538*** —0.0335***
(0.00346)  (0.00230) (0.00207)  (0.00174) (0.00133) (0.00156) (0.00173)
Age 41 or 0.115*** 0.0159***  —-0.0101*** -0.0345*** 0.000738 —0.0294*** —0.0580***
above (0.00336) (0.00224) (0.00180) (0.00160) (0.00125) (0.00139) (0.00159)
High school 0.0798***  —0.0869*** 0.0755*** —-0.0529*** 0.0251*** -0.0336*** -0.00706***
(0.00340)  (0.00237) (0.00185)  (0.00151) (0.00120) (0.00156) (0.00135)
Less than 0.126%** —0.117***  0.0701*** -0.0627*** 0.0255*** -0.0342*** -0.00780*
high school
(0.00960) (0.00579) (0.00672) (0.00276) (0.00406) (0.00367) (0.00343)
Other 0.0378***  —0.0911*** 0.0876*** —-0.0552*** 0.0433*** —-0.0237*** 0.00134
(0.00578) (0.00371) (0.00360) (0.00218) (0.00256) (0.00251) (0.00237)
Postgraduate 0.00506 —0.0118*** —0.0239*** (0.0323*** —-0.00945*** 0.00577* 0.00201
(0.00471) (0.00325) (0.00178)  (0.00260) (0.00138) (0.00251) (0.00219)
Some college 0.0658***  —-0.0622*** 0.0571*** —-0.0509*** 0.0211***  -0.0287*** -0.00226
(0.00349) (0.002438) (0.00183)  (0.00154) (0.00125) (0.00160)  (0.00141)
Nonretired —0.0358*** 0.00294 0.00347 —0.00474*** 0.00412**  0.00611*** 0.0239***

veteran
(0.00312) (0.00193) (0.00189) (0.00119) (0.00135) (0.00128) (0.00142)
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Retired veteran -0.296***  0.0355***  0.0367*** 0.0296*** 0.00792**  0.0251***  0.161***
(0.00576) (0.00340) (0.00435)  (0.00272) (0.00288) (0.00310) (0.00723)
1-5 yrs federal 0.00875**  0.000853  0.00577** -0.00750*** -0.00290* —0.00478*** —0.000186
service
(0.00289)  (0.00189)  (0.00179)  (0.00117)  (0.00120)  (0.00116)  (0.00110)
5+ yrs federal 0.0110** 0.00598** —0.00562** 0.000951  -0.00943*** —0.00446** 0.00155
service
(0.00337) (0.00217) (0.00200) (0.00147) (0.00128) (0.00136) (0.00141)
Supervisor 0.0107 0.0342***  -0.0504*** 0.00763** —0.00905** 0.0107*** —-0.00388
(0.00695)  (0.00439)  (0.00370) (0.00256) (0.00325)  (0.00310)  (0.00280)
Entered in D.C. 0.0238***  —0.0187*** -0.0354*** 0.0167*** -0.00289  0.0186*** -0.00215
(0.00409) (0.00261) (0.00213) (0.00196) (0.00168) (0.00198) (0.00158)
Career —-0.105***  0.0411***  0.0303*** 0.0222*** 0.00692*** 0.0105*** —-0.00636***
appointment
(0.00242) (0.00156)  (0.00143)  (0.000948) (0.000967) (0.000983) (0.000957)
1986-90 cohort  0.0150***  -0.0126*** -0.00157  0.00163 -0.000874 -0.00605*** 0.00446***
(0.00262) (0.00165) (0.00171) (0.00102) (0.00111) (0.00107) (0.00101)
1991-95 cohort ~ 0.00700* 0.00474*  -0.0151*** 0.0102*** —0.00904*** —0.00857*** 0.0108***
(0.00337) (0.00217)  (0.00214)  (0.00138)  (0.00139)  (0.00135)  (0.00137)
1996-2000 0.0677***  0.0415***  —0.0866*** 0.0193*** —0.0203*** —0.0142*** -0.00740%**
cohort
(0.00363) (0.00274) (0.00151) (0.00173) (0.00134) (0.00144) (0.00125)
Ammunition —-0.169***  0.160*** —-0.0887*** 0.0485**  —0.0423*** 0.0863*** 0.00491
management
(0.0402) (0.0313) (0.0143) (0.0185) (0.000753) (0.0262) (0.0207)
Aviation —-0.0469*** 0.0326*** -0.103*** (0.155%** -0.0355*** 0.00371 -0.00602
(0.0137) (0.00848) (0.00328)  (0.00941) (0.00399) (0.00640) (0.00560)
Comptroller -0.0582*** 0.0307*** -0.0420*** 0.00916*** 0.0222***  0.0368*** 0.00127
(0.00477)  (0.00315)  (0.00255) (0.00200) (0.00234)  (0.00245)  (0.00182)
Contracting and  —0.0425*** 0.0322*** -0.0477*** 0.0104*** —-0.0133*** 0.0486*** 0.0122***
acquisition
(0.00772) (0.00484)  (0.00420) (0.00288) (0.00304) (0.00420) (0.00363)
Education and 0.0168** 0.0316***  -0.0115** —-0.0108*** -0.0104*** -0.0148*** -0.000890
training
(0.00556)  (0.00357)  (0.00372) (0.00187)  (0.00226)  (0.00180)  (0.00214)
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Table D.1—Continued
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Engineering, 0.00205 0.0332***  —0.0170*** 0.0122*** -0.0277*** -0.00737*** 0.00447***
science, and
medical (0.00332) (0.00218) (0.00215) (0.00138) (0.00105) (0.00121) (0.00131)
Foreign affairs 0.0142 0.0407 -0.0511 0.0251 —-0.0423*** 0.0151 -0.00173
and strategic
planning (0.0519) (0.0343) (0.0318) (0.0215) (0.000753) (0.0243) (0.0212)
Historian/ —0.132***  0.0807***  0.0367 0.0212* 0.00340 0.00112 -0.0108
museum curator
(0.0360) (0.0207) (0.0334) (0.00951) (0.0218) (0.0104) (0.0107)
Housing -0.0709 0.0298 -0.0238 0.00883 0.00378 0.0448* 0.00753
management
(0.0381) (0.0223) (0.0240) (0.0152) (0.0181) (0.0218) (0.0172)
Human resource  0.0173** -0.00139 -0.00819* -0.0112*** -0.0133*** 0.0116***  0.00522*
management
(0.00554) (0.00347) (0.00345) (0.00207) (0.00199) (0.00257) (0.00217)
Inspector -0.0166 0.104* -0.0544 0.0362 —-0.0423*** -0.0155 -0.0112
General
(0.0598) (0.0427) (0.0366) (0.0251) (0.000753) (0.0191) (0.0209)
Installation 0.0898***  —-0.0454*** -0.0127** -0.0208*** -0.0115*** 0.000936 -0.000295
management
(0.00716) (0.00369) (0.00485) (0.00227) (0.00288) (0.00315) (0.00273)
Intelligence 0.156*** -0.0182* —0.0855*** —-0.0188*** —0.0285*** 0.000664 -0.00552
(0.0127) (0.00714) (0.00596)  (0.00310)  (0.00520) (0.00564) (0.00548)
IT and —0.0416*** 0.0572*** -0.0365*** 0.0150*** —0.0142*** (.0252***  —-0.00510**
modeling
(0.00530) (0.00367) (0.00309) (0.00220) (0.00204) (0.00254) (0.00188)
Materiel —0.0881*** (0.156*** —-0.0727*** 0.0340*** —-0.0294*** 0.00835 -0.00791*
maintenance
management (0.0102) (0.00813) (0.00438) (0.00496) (0.00319)  (0.00465) (0.00394)
Public affairsand 0.00137 0.0449***  -0.0359*** 0.000260 -0.0253*** 0.0125 0.00224
communications
media (0.0155) (0.0100) (0.0102) (0.00499) (0.00533) (0.00649) (0.00623)
Quality —0.149%**  0.130*** —-0.0796*** 0.0168**  —0.0295*** 0.0956***  0.0151
assurance
(0.0183) (0.0132) (0.00712) (0.00630) (0.00568) (0.0118) (0.00898)
Safety and —0.192%**  —0.0180*** (0.112*** —-0.00728** 0.120*** -0.00278 —0.0122%***
occupational
health (0.00964) (0.00442) (0.00808) (0.00273) (0.00855) (0.00329) (0.00263)
management
Security 0.0874***  -0.0584*** 0.0110* -0.0178*** 0.00897*  -0.0228*** -0.00829**
(0.00773)  (0.00306)  (0.00543) (0.00252) (0.00429) (0.00221) (0.00284)
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Table D.1—Continued
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Supply -0.0107* 0.00690* -0.0261*** 0.00190 0.0229***  -0.000504 0.00572**
management
(0.00465) (0.00309) (0.00252) (0.00217) (0.00214) (0.00192) (0.00182)
Trainee 0.0741***  0.0190***  -0.0584*** 0.0106*** -0.0306*** -0.0104*** -0.00432
(0.00666) (0.00484) (0.00355) (0.00300) (0.00188) (0.00233) (0.00241)
Transportation -0.0237* 0.00913 —0.0282*** 0.0221***  0.0161** 0.0135** -0.00884**
and distribution
management (0.00999) (0.00612) (0.00553) (0.00493) (0.00492) (0.00473) (0.00322)
Observations 180,000 180,000 180,000 180,000 180,000 180,000 180,000

NOTE: Marginal effects based on a multinomial logistic regression of the probability of being in each
career pattern on the observable characteristics listed in the table. Standard errors in parentheses.
Column headings show career pattern names. Effects are relative to omitted categories. Omitted race is
white; omitted category of age at entry is 25 or below; omitted educational category at entry is college;
omitted cohort is 1981-85; and omitted career program group is Administration, Management, and
Legal. *, **, and *** represent statistical significance at the 10, 5, and 1 percent levels, respectively.

Figure D.1a
Continuation Curves by Race and Ethnicity
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NOTE: Kaplan-Meier estimates, by race, of the continuation probabilities after each year of service for
employees in the hierarchical cluster analysis. Individuals are identified as departing the first time they
are no longer observed in an end-of-FY snapshot, and are observed until the end of FY 2015 or until

they leave the DoD civilian workforce. Authors’ calculations based on end-of-year snapshots from the

DMDC Civilian Master Files from FY 1980 to FY 2015.

RAND RR2280A-D.1a
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Figure D.1b
Distribution of Career Patterns by Race and Ethnicity
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NOTE: Percentage of individual career trajectories identified with each career pattern, by race. Authors’
calculations based on hierarchical clustering analysis using end-of-year snapshots from the DMDC Civilian
Master Files from FY 1980 to FY 2015.

RAND RR2280A-D.1b

Figures D.1b and D.1c show that the distribution of individuals across career pat-
terns differs somewhat by race and ethnicity, although the differences are not as stark
as the differences by gender. In Figure D.1c, the magnitude of the bars can be inter-
preted as the percentage point difference in probability of career pattern membership
for individuals identified as black, Hispanic, Asian, or other, relative to those identified
as white.

After controlling for other observable characteristics, black and Hispanic individ-
uals are more likely to be in one of the low-grade career patterns (Low-Grade; Multiple
Components, Low-Grade) and less likely to be in the Mid-Grade or High-Grade pat-
terns. Hispanics are also less likely to be in the Short-Term pattern.

Asians are also more likely to be in one of the low-grade patterns and less likely to
be in the Short-Term pattern. However, they are also more likely to spend time in other
DoD services at higher grades (Multiple Components, Higher Grades).
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Figure D.1c
Marginal Effects of Race and Ethnicity on Career Pattern (Relative to Individuals
Identified as White)
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Marginal effect

NOTE: Marginal effect of race on probability of being in each career pattern. Results are based on a
multinomial logistic regression of the probability of being in each career pattern, and can be interpreted
as the percentage point difference in probability of career pattern membership, relative to individuals
identified as white. Black bars indicate 95 percent confidence intervals. Authors’ calculations based on
hierarchical clustering and regression analysis using end-of-year snapshots from the DMDC Civilian
Master Files from FY 1980 to FY 2015.

RAND RR2280A-D.1c

Age at Entry

Figure D.2a shows continuation curves by age of entry into the DoD civilian work-
force.? In early YOS, older ages at entry are associated with higher continuation prob-
abilities. After five YOS, the probability of continuation among those who entered at

2 Alog-rank test finds that the curves are statistically different across age groups (p < .0001).
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Figure D.2a
Continuation Curves by Age at Entry
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NOTE: Kaplan-Meier estimates, by age at entry into the DoD civilian workforce, of the continuation
probabilities after each year of service for employees in the hierarchical cluster analysis. Individuals are
identified as departing the first time they are no longer observed in an end-of-FY snapshot, and are
observed until the end of FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations
based on end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.

RAND RR2280A-D.2a

the ages of 41 or above is about 65 percent, compared with 40 percent among those
who entered at the ages of 25 or below.

However, this pattern reverses in later YOS, when the continuation curves for
those entering at a younger age drop off less quickly. By 20 YOS, the continuation
probability is lowest among those who entered at 41 or older, as these workers are likely
to become eligible for retirement.

Figures D.2b and D.2c show how the distribution of individuals across career
patterns differs by age at entry. In Figure D.2c, the magnitude of the bars can be inter-
preted as the percentage point difference in probability of career pattern membership
for individuals for the specified age at entry, relative to those who enter at the age of
25 or below.

Membership patterns for those entering between the ages of 26 and 32 and
between the ages of 33 and 40 are similar. These individuals are less likely to exhibit
short-term service than those who enter below the age of 25. They are also more likely

to be identified with low-grade and mid-grade patterns (Low-Grade; Mid-Grade; and
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Figure D.2b
Distribution of Career Patterns by Age at Entry
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NOTE: Percentage of individual career trajectories identified with each career pattern, by age when initially
observed in DoD civilian workforce. Authors’ calculations based on hierarchical clustering analysis using
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.

RAND RR2280A-D.2b

Multiple Components, Low-Grade), and less likely to be identified with higher-grade
patterns (High-Grade; Multiple Components, Higher Grades).? Both of these groups
are also less likely to exhibit a gap in service.

Like those entering between the ages of 26 and 40, those entering at age 41 or
above are more likely than those entering at age 25 or below to be in the Mid-Grade
pattern, less likely to be in a higher-grade pattern, and less likely to exhibit a gap in
service. However, they are 12 percentage points more likely than those entering at age
25 or below to be in the Short-Term career pattern.

Overall, the results for age at entry suggest that the youngest and oldest entrants
into the DoD civilian workforce are those most likely to serve for a short amount of
time. However, young entrants are the most likely to eventually be promoted to the
highest GS levels in the Army or in other parts of DoD.

3 The coefficient on Multiple Components, Higher Grades is not statistically significant at the 5 percent level
for the 26-32 age group.
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Figure D.2c
Marginal Effects of Age at Entry on Career Pattern (Relative to Those Age 25 or Below)
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Marginal effect

NOTE: Marginal effect of age at entry on probability of being in each career pattern. Results are based on
a multinomial logistic regression of the probability of being in each career pattern, and can be interpreted
as the percentage point difference in probability of career pattern membership, relative to individuals
who were first observed in the DoD civilian workforce at the age of 25 or below. Black bars indicate

95 percent confidence intervals. Authors’ calculations based on hierarchical clustering and regression
analysis using end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.

RAND RR2280A-D.2c

Education at Entry

Figure D.3a shows that continuation probabilities at any YOS are generally increasing
with education level at entry.* After five YOS, the probability of continuation among
entrants with a college or postgraduate degree is about 60 percent, compared with
about 50 percent among entrants with a high school diploma, and 35 percent among
those with less than a high school diploma. The gap in survival rates narrows by 20 YOS,
but the same pattern remains.

Figures D.3b and D.3c show the distribution of individuals across career patterns
by education at entry. In Figure D.3c, the magnitude of the bars can be interpreted as
the percentage point difference in probability of career pattern membership for indi-

4 Alog-rank test finds that the curves are statistically different across education groups (p < .0001).
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Figure D.3a
Continuation Curves by Education at Entry
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NOTE: Kaplan-Meier estimates, by education at entry into the DoD civilian workforce, of the continua-
tion probabilities after each year of service for employees in the hierarchical cluster analysis. Individuals
are identified as departing the first time they are no longer observed in an end-of-FY snapshot, and are
observed until the end of FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations
based on end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Figure D.3b
Distribution of Career Patterns by Education at Entry
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NOTE: Percentage of individual career trajectories identified with each career pattern, by education when
initially observed in DoD civilian workforce. Authors’ calculations based on hierarchical clustering analysis
using end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Figure D.3c
Marginal Effects of Education at Entry on Career Pattern (Relative to Those with a
College Degree)
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NOTE: Marginal effect of education at entry on probability of being in each career pattern. Results are
based on a multinomial logistic regression of the probability of being in each career pattern, and can be
interpreted as the percentage point difference in probability of career pattern membership, relative to
individuals with a college degree. Black bars indicate 95 percent confidence intervals. Authors’ calculations
based on hierarchical clustering and regression analysis using end-of-year snapshots from the DMDC
Civilian Master Files from FY 1980 to FY 2015.
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viduals with the specified education at entry, relative to those who entered with a col-
lege degree.

Those who entered with less than a college degree are more likely to be in the
Short-Term career pattern. The magnitude of the effect (over 12 percentage points) is
largest for those without a high school degree. Individuals without a college degree are
also more likely to be in the low-grade patterns (Low-Grade; Multiple Components,
Low-Grade), and less likely to be in the mid-grade and higher-grade patterns (Mid-
Grade; High-Grade; and Multiple Components, Higher Grades).

Those entering with a postgraduate degree are also less likely to be in the Mid-
Grade pattern. However, they are less likely to be in the low-grade patterns (Low-
Grade; Multiple Components, Low-Grade) and more likely to be in the high-grade
patterns (High-Grade; Multiple Components, Higher Grades).
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In general, it appears that the relationship between education at entry and career
pattern is driven by grade progression, with individuals who have higher education
being more likely to progress to higher grades, and therefore to be associated with
higher-grade career patterns.

Entry Cohort

Figure D.4a shows continuation curves for the sample, by entry cohort.> Similar to
the overall patterns noted in Chapter Three, the cohorts entering between FY 1991
and FY 1995 had slightly lower continuation probabilities than the cohorts entering
between FY 1981 and FY 1985, likely due to the downsizing that occurred starting in
the 1990s. The cohorts entering between FY 1996 and FY 2000 had slightly higher
continuation probabilities after 10 YOS; however, as discussed in Chapter Three, the
curves for these cohorts terminate by 20 YOS since we observe individuals in these
cohorts for a shorter period of time.

Figure D.4a
Continuation Curves by Entry Cohort
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NOTE: Kaplan-Meier estimates, by entry cohort, of the continuation probabilities after each year of
service for employees in the hierarchical cluster analysis. Individuals are identified as departing the first
time they are no longer observed in an end-of-FY snapshot, and are observed until the end of FY 2015
or until they leave the DoD civilian workforce. Authors’ calculations based on end-of-year snapshots
from the DMDC Civilian Master Files from FY 1980 to FY 2015.

RAND RR2280A-D.4a

> A log-rank test finds that the curves are statistically different across entry cohorts (p <.0001).
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Figures D.4b and D.4c show the distribution of individuals across career patterns
by entry cohort. In Figure D.4c, the magnitude of the bars can be interpreted as the
percentage point difference in probability of career pattern membership for individuals
in the specified entry cohort, relative to those who entered in FY 1981-1985.

Those who entered in the FY 1986-1990 cohort are more likely to be in the Short-
Term career pattern and to exhibit a long gap in service. They are also less likely to be
in the Mid-Grade pattern or to serve in other parts of DoD at higher grades (Multiple
Components, Higher Grades).

The FY 1991-1995 cohort is less likely to be in the Low-Grade pattern or to spend
time in other parts of DoD at any grade (Multiple Components, Low-Grade; Multiple
Components, Higher Grades). However, individuals in this cohort are more likely to
be in the Mid-Grade and High-Grade career patterns. They are also more likely to be
in the Short-Term pattern.

Individuals in the FY 1996-2000 cohort are nearly 7 percentage points more
likely than those in the FY 1981-1985 cohort to be in the Short-Term career pattern.
They are nearly 9 percentage points less likely to be in the Low-Grade pattern, but are
more likely to be in the Mid-Grade and High-Grade patterns. Like the FY 1991-1995
cohort, they are less likely to spend time in other parts of DoD. They are also slightly
less likely to exhibit a long gap, although this may be because we cannot observe this

Figure D.4b
Distribution of Career Patterns by Entry Cohort
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NOTE: Percentage of individual career trajectories identified with each career pattern, by entry cohort.
Authors’ calculations based on hierarchical clustering analysis using end-of-year snapshots from the DMDC
Civilian Master Files from FY 1980 to FY 2015.
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Figure D.4c
Marginal Effects of Entry Cohort on Career Pattern (Relative to Individuals in
the FY 1981-1985 Entry Cohort)
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NOTE: Marginal effect of entry cohort on probability of being in each career pattern. Results are based on
a multinomial logistic regression of the probability of being in each career pattern, and can be interpreted
as the percentage point difference in probability of career pattern membership, relative to individuals in
the FY 1981-1985 entry cohort. Black bars indicate 95 percent confidence intervals. Authors’ calculations
based on hierarchical clustering and regression analysis using end-of-year snapshots from the DMDC
Civilian Master Files from FY 1980 to FY 2015.
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cohort for more than 15 to 20 years (and hence we might not observe a reentry that
has yet to occur).

While the various entry cohorts exhibit a variety of differing effects, the two most
recent cohorts (FY 1991-1995 and FY 1996-2000) are more likely to be in higher-
grade patterns and less likely to be in low-grade patterns. This is consistent with the
observed increase in GS pay grades of Army civilians over the past 20 years.

Type of Appointment

Figure D.5a shows that the continuation probabilities for those appointed on a tem-
porary or term appointment are much lower than for those appointed on a career
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Figure D.5a
Continuation Curves by Appointment Type
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NOTE: Kaplan-Meier estimates, by type of initial appointment, of the continuation probabilities after
each year of service for employees in the hierarchical cluster analysis. Individuals are identified as
departing the first time they are no longer observed in an end-of-FY snapshot, and are observed until
the end of FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations based on
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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(or career conditional) appointment.® The probability of continuation after five years
is approximately 65 percent among those with career appointments, compared with
35 percent among those with temporary or term appointments. Interestingly, among
those initially hired with temporary or term appointments, the probability of continu-
ation is about 25 percent after 10 YOS, suggesting that many of these appointments are
either renewed or converted to career appointments.

Figures D.5b and D.5¢ show the distribution of individuals across career patterns
by type of appointment. In Figure D.5¢c, the magnitude of the bars can be interpreted
as the percentage point difference in probability of career pattern membership for those
initially observed with a career or career conditional appointment, relative to those ini-
tially observed with a temporary or term appointment.

As we would expect, those with a career appointment are over 10 percentage
points less likely to be in the Short-Term career pattern. They are also slightly less likely
to exhibit a gap in service, but are more likely to be in every other career pattern. This

A log-rank test finds that the curves are statistically different for temporary versus career appointments

(p < .0001).
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Figure D.5b
Distribution of Career Patterns by Appointment Type
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NOTE: Percentage of individual career trajectories identified with each career pattern, by initial type of
appointment. Authors’ calculations based on hierarchical clustering analysis using end-of-year snapshots
from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Figure D.5c
Marginal Effects of Career Appointment on Career Pattern (Relative to Those
Initially in a Temporary or Term Appointment)
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NOTE: Marginal effect of a career or career conditional appointment on probability of being in each career
pattern. Results are based on a multinomial logistic regression of the probability of being in each career
pattern, and can be interpreted as the percentage point difference in probability of career pattern
membership, relative to individuals who were initially hired on a temp or term appointment. Black bars
indicate 95 percent confidence intervals. Authors’ calculations based on hierarchical clustering and regression
analysis using end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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is consistent with the fact that other than the ShortTerm and Long Gap patterns, all
of the other career patterns are characterized by relatively long service in the DoD civil-
ian workforce.

Supervisory Status

Figure D.6a shows the continuation curves for those who were first observed in a
role with supervisory status, versus those who were not. The probability of continu-
ation is somewhat higher for those first observed in a supervisory role, for the first
15 to 20 YOS. However, the continuation curves are only marginally significantly
different (p = .0946).

Figures D.6b and D.6¢ show the distribution of individuals across career patterns
by supervisory status at entry. In Figure D.6¢, the magnitude of the bars can be inter-
preted as the percentage point difference in probability of career pattern membership
for those initially observed with supervisory status, relative to those initially observed
without supervisory status. Those who entered in a supervisory role are less likely to be
in a low-grade career pattern and more likely to be in mid-grade and high-grade pat-
terns, both in the Army and in other services.

Figure D.6a
Continuation Curves by Supervisory Status at Entry
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NOTE: Kaplan-Meier estimates, by supervisory status at entry, of the continuation probabilities after each
year of service for employees in the hierarchical cluster analysis. Individuals are identified as departing
the first time they are no longer observed in an end-of-FY snapshot, and are observed until the end of
FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations based on end-of-year
snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Figure D.6b
Distribution of Career Patterns by Supervisory Status at Entry
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NOTE: Percentage of individual career trajectories identified with each career pattern, by supervisory status
at entry. Authors’ calculations based on hierarchical clustering analysis using end-of-year snapshots from
the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Figure D.6c
Marginal Effects of Supervisory Status at Entry on Career Pattern (Relative to
Those Without Supervisory Status at Entry)
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NOTE: Marginal effect of supervisory status at entry on probability of being in each career pattern. Results
are based on a multinomial logistic regression of the probability of being in each career pattern, and can
be interpreted as the percentage point difference in probability of career pattern membership, relative
to individuals who did not have supervisory status at entry. Black bars indicate 95 percent confidence
intervals. Authors’ calculations based on hierarchical clustering and regression analysis using end-of-year
snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Years of Federal Service at Entry

Figure D.7a shows the continuation curves for those with no prior federal service when
they were first observed, versus those with one to five years, and five or more years.”
Over the first 20 YOS in the DoD civilian workforce, those with prior federal service
generally have higher probabilities of continuation. Interestingly, the major differences
do not manifest in the first one or two years of service, during which we might have
expected those with no prior federal service to leave in greater numbers, as some of
these individuals find that the job is not a good fit. However, we may fail to pick up
this effect because we limit the sample to those who are observed at least twice, whereas
the expected self-selection effect may occur within the first few months of service.

Consistent with the continuation curves, Figure D.7b shows that those with no
prior federal service are more likely to be observed in the Short-Term career pattern.
However, after controlling for other observable characteristics, Figure D.7c shows that
those with prior federal service are actually more likely to be in the Short-Term career
pattern, which suggests that a number of observable characteristics (including, by con-
struction, veteran status) are correlated with prior federal service.

Figure D.7a
Continuation Curves by Years of Federal Service at Entry
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NOTE: Kaplan-Meier estimates, by years of federal service at entry, of the continuation probabilities after
each year of service for employees in the hierarchical cluster analysis. Individuals are identified as departing
the first time they are no longer observed in an end-of-FY snapshot, and are observed until the end of
FY 2015 or until they leave the DoD civilian workforce. Authors’ calculations based on end-of-year snapshots
from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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7 Alog-rank test finds that the curves by years of federal service at entry are statistically different (p < .0001).
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Figure D.7b
Distribution of Career Patterns by Years of Federal Service at Entry
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NOTE: Percentage of individual career trajectories identified with each career pattern, by years of federal
service at entry. Authors’ calculations based on hierarchical clustering analysis using end-of-year snapshots
from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Figure D.7c
Marginal Effects of Years of Federal Service at Entry (Relative to Those with No Federal
Service at Entry)
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NOTE: Marginal effect of federal service at entry on probability of being in each career pattern. Results are
based on a multinomial logistic regression of the probability of being in each career pattern, and can be
interpreted as the percentage point difference in probability of career pattern membership, relative to
individuals who initially entered with no prior federal service. Black bars indicate 95 percent confidence
intervals. Authors’ calculations based on hierarchical clustering and regression analysis using end-of-year
snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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Entry Location

Figure D.8a shows the continuation rates for those who were first observed in the civil-
ian workforce in the D.C. metropolitan area, versus those who were first observed else-
where.8 During the first five YOS, there is little difference in continuation probabilities
between these groups. However, after five YOS, those who first entered in D.C. have
slightly lower probabilities of continuation than those initially observed elsewhere. Fig-
ures D.8b and D.8c¢ suggest that those who entered in D.C. are also more likely to be
in the Short-Term career pattern and to be in higher grade levels.

Figure D.8a
Continuation Curves by Entry Location
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NOTE: Kaplan-Meier estimates, by entry location, of the continuation probabilities after each year of
service for employees in the hierarchical cluster analysis. Individuals are identified as departing the first
time they are no longer observed in an end-of-FY snapshot, and are observed until the end of FY 2015
or until they leave the DoD civilian workforce. Authors’ calculations based on end-of-year snapshots
from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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8 A log-rank test finds that the curves are statistically different for those who entered in D.C. versus those who
did not (p < .0001).
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Figure D.8b
Distribution of Career Patterns by Entry Location
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NOTE: Percentage of individual career trajectories identified with each career pattern, by entry location.
Authors' calculations based on hierarchical clustering analysis using end-of-year snapshots from the
DMDC Civilian Master Files from FY 1980 to FY 2015.
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Figure D.8c
Marginal Effects of Entry in D.C. Metro Area (Relative to Entry in Another Location)
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NOTE: Marginal effect of entry in the D.C. metro area on probability of being in each career pattern.
Results are based on a multinomial logistic regression of the probability of being in each career pattern,
and can be interpreted as the percentage point difference in probability of career pattern membership,
relative to individuals who did not enter in the civilian workforce in D.C. Black bars indicate 95 percent
confidence intervals. Authors’ calculations based on hierarchical clustering and regression analysis using
end-of-year snapshots from the DMDC Civilian Master Files from FY 1980 to FY 2015.
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