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ABSTRACT

- The purpose of this thesis is to investigate the effects of graduate education on the
job performance of Department of Defense (DoD) civilian employees. The data used in
this thesis were drawn from the Department of Defense Civilian Personnel Data File,
which was provided by the Defense Manpower Déta Center. The raw data were restricted
to employees who possess at least a Bachelor's degree and are paid under General
Schedule (GS) or Gegeral Management (GM) pay systems. Four performance measﬁres
were developed to investigate the effect of graduate education on job performance: salary
level, promotion, retention, and performance rating. Four multivariate models were
constructed for these performance measures. Ordinary least square (OLS) techniques
were used to estimate the salary model. Logistic regression was used to estimate the
promotion, reténtion, and performance rating models. The results found that the effect of
having a Master's degree was positive in the salary, promotion, and performance ratings
models. The effect of a Master’s was negative in the retention model. All these findings
were consistent with basic human capital investment theory. The thesis recommends that
future research develop alternative job performance indicators and focus on specific

occupations and functional areas.
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L INTRODUCTION

A. BACKGROUND

This study examines the effects of graduate education‘ on the job ,pérfofmance of
Department of Defense (DoD) civilian employees. Human capital investment theory
suggests that an individual's productivity, and therefore his/her earnings, increases with
additional education. As with other types of investments, an investment in human capital
entails costs that are borne in the near term with the expectation that benefits will accrue |
in the future. In the case of educational and training investments by individuals, tﬁe
expected returns are in the form of higher future earnings and increased job satisfaction

over one's lifetime.

The basic human capital investment modél assumes' that people are uﬁlity
maximizers and take a lifetime perspective when making choices about education and
training. For this reason, individuals are assumed to compare the near-term investment
costs with the present value of expected future benefits when making a decision about
additional schooling. Investment in additional schooling is attractive if the present value
of future benefits exceeds costs. Utility maximization requires that people continue to
make additional investments in human capital as long as benefits exceed costs and to
étop only when thé (marginal) benefits of addiﬁonal investments are equal to or less than
the additional (marginal) costs. In the case of graduate education, an individual invests in
such a program expecting higher future earnings, promotion to higher levels in the

organization in which he/she works, or other pecuniary and non-pecuniary benefits.




According to human capital theory, we can classify education/training into two
categories: general and firm specific. General education/training increases an individual's

productivity to any number of potential employers at the same time. On the other hand, -

‘ﬁrm-speciﬁc education increases an individual's productivity in the current employer/ -

organization but not in other firms. One difference between the two types of training is in
who pays ‘for the training. Because general training is easily transferred to other firms, the
employee’s firm has no incentive to pay for this type of training. If the firm provides
general training then the individual pays for the training through lower wages so the firm
can recoup the cost of the training. Specific training is paid for by the firm, or by both the

individual and the firm.

So far, the effects of post-secondary education on earnings have been studied

extensively. But few researchers have investigated the effect on individual workers

within a firm or orgaxﬁzation. For example, David A.Wise conducted two studies in 1975
and concluded that graduate education provided a positive increase on salary for the
employees of a single firm. Studies that have observed this effect have attributed the
higher earnings to better job‘ performance. On the other hand, James Medoff and -
Katharine Abraham (1980) found a positive association between experience and relative
earnings within grade levels in three U.S. manufacturing corporations. They found that
haifing' a Master's degree had a positive effect on earnings but when grade level was
controlled this effect decreased significantly. However, they found either no association,
or a negative association, between exﬁerience and rated performance (a proxy for

productivity). They suggest that these findings provide evidence contrary to implications



of human capital theories that the higher eanﬁngs ‘o.f more experienced 'wprkers in a firm
reflect their on-the-job training, which makes them more productive than their less -
expeﬁeﬁced peers. B. Dunson (1985) replicated one of the Medoﬂ’-Abraham tests to
examine whether difféfences in earnings fcjr a selected group of civilian middlé managers
and professionals in the DbD can be explained by the hypothesis that more experienced
workers are more productive workers. His results were similar to those of Medoff and
Abraham. He also fdund that graduate education had a positive effect on earnings, but
this effect decreased significantly, as in Médoff - Abraham study, when grade level was

controlled. The data sét used by B. Dunson is the same one used in this study.

Mehay and Bowman (1999) exémined the effect of graduate education on the job
performance of Navy officers. They used promotion as a performance measure and found
that tho:se with graduate degrees were more likely to be promoted. The effect was
somewhat- larger for those with degrees funded by thé Navy. However,v the effects of
graduate degrees were smaller in models that adjusted for selection bias. These results
contradict, to some extent, those in Medoff — Abraham and Dunson. Thus, there is some
controversy as to whether graduate education actually improves a worker’s on-the-job
performance or whether such degrees merely signal desirable  attributes to potential

employers.

In this research, we investigate the éffect of graduate education on the job
performance of DoD civilian employees and attempt to determine whether the link
between advanced degrees and job performance is causal in nature. The research relies on

measures of promotion and performance within a single large organization.




B. PURPOSE OF THE THESIS

The purpose of this research is to explore the impact of various background,
experience, and demograp'hic‘fact_ors, with specific emphasis on graduate education, on
thé job performance of DoD éivilian employees. The research requires reviewing the
nature of the federal civilian personnel system including pay, promotion and performance
appraisal. This review will assist us in developing measures of productivity and

constructing multivariate models to explore the determinants of on-the-job performance.

The data used in this thesis were drawn from Department of Defense Civilian
Personnel Data Files, which were provided by Defense Manpower Data Center (DMDC).
Two data files exist for DoD civilian personnel: (1) an inventory (current status) file, and
(2) a transaction (dynamic) file. Both files contain similar data elements. For the purpose
of tlus study, the DMDC ﬁerged thése two files. These files cover personnel paid from
appropriated funds in all Defense agencies except the National Security Agency, the
National Imagery and Mapping Agency, and the Defense Intelligence Agency. They also
exclude coverage of foreign national direct and.indirect hire civilian employees outside
the 50 states and the District of Colombia. However, the raw data used in this thesis were
restricted to employees whd possess at least a Bachelor's degree and are paid under

General Schedule (GS) or General Management (GM) pay systems.

The primary research question for this thesis is: "What is the effect of graduate
education on the job performance of DoD civilian employees?” A secondary question is:

“What is the payoff to employees and the DoD of advanced education?" To be able to



answer these questions different performance measures such as salary level, promotion,
performance ratings, differential between consecutive salaries, time €lapsed between
consecutive promotions, and retention should be investigated. In this thesis, we analyze
four of these performancé méasﬁres: salary lévél, promotion, perfonnanée ratings, ahd

retention.

C. ORGANIZATION OF THE THESIS

This thesis is organized into six chapters. Chapter II gives summary information
about the DoD civilian workforce. After providing general information and discussing
summary statistics, the chapter reviews the pérforrnance management, promotion, and
‘pay systems that apply to DoD civilians. It provides important information necessary for
understanding DoD's pay, promotion and .performance appraisal systems and for
specifying the statistical models of this thesis. 'Chapter III provides a brief review of
human capital theory. It also reviews six past research efforts on the payoff to graduate
education. Chapter IV describes the data set used in this study and explains the
- methodology for constructing multivariate performance models used to measufe the
effects of graduate education on job performance. It also provides descripﬁve statistics
about each sample used in the models. Chapter V presents the results of the multivariate
analyses for four different performance models specified in Chapter IV. Chapter VI
summarizes the results, provides conclusions about the returns of graduate education and

makes recommendations for further areas of research.
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IL BACKGROUND

This chapter provides general background information and statistics about the DoD
civilian workforce. It also reviews the performance management, promotion, and pay
systems that apply to DoD civilians. This information is necessary for understahding DoD’s

pay and promotion systems and the statistical models specified in Chapter V.

A. GENERAL

The Departfnent of Defense (DoD) civilian workforce is a crucial link in the
United States' national defense. The DoD employs more than 800,000 civilians around
the world énd, even with the drawdown, it remains by far the federal agency with the
largest number of employees. Civilians comprise about one-fourth of the all DoD
personnel. They develop and maintain sophisticated systems, nianage complex programs,
handle the day-to-day business of feeding, housing and paying personnel, and sometimes
go in harm's way to support uniformed military forces. [Ref. 2] For purposes of this
thesis, we will define the DoD civilian workforce as those in the continental U.S.
excluding the National Security Agency, the National hﬁagery and Mapping Agency, and
the Defense Intelligenée Agency. Table 2.1 provides total civilian personnel strength by
agency for FY1986 through FY1998. The table indicates that the DoD civilian workforce

has fallen over 30 percent since 1986 as a result of the defense downsizing.




Table 2.1. DoD Direct Hire Civilian Personnel Strength Level by Agency
(Fiscal Years 1986-1998)

FY Army Navy Air Force Other DoD Total

1986 389,960 335,651 252,127 90,236 1,067,974
1987 393,803 — 347,915 - 254,446 93,854 1,090,018
1988 ‘ 372,619 341,655 | 243,110 92,235 1,049,619
1989 382,014| . 347,456 250,840 95,127 1,075,437
1990 361,694 334,271 239,820 98,367 1,034,152
1991 352,254 321,806 225,001 113,655 1,012,716
1992 327,515 304,369 207,633 143,257 982,774
1993 296,436 278,746 T 195,034 150,963 921,179
1994 - 283,303 258,657 189,588 148,330 879,878
1995{ - 273,231 238,067 180,148 140,360 831,806
1996 262,423 221,684 177,024 134,730 795,861
1997 249,917 204,930 172,343 122,271] 749,461
1998 239,187 196,697 166,096 115,921 717,901

Source : From Ref. [ 1]

DoD’s civilians are highly talented and well educated. Table 2.2 shows that, as of
February 1999, nearly 70,000 (or 10 percent) hold advanced degrees, and over 210,000
(over 30 percent) have at least a Bachelor's degree. Civilian workers are engaged in a
variety of jobs: scientists, engineers, logisticians, accountants and budget analysts,
purchasing agents, computer specialists, linguists, human resource manageré, lav;yers,
physicians and nurses, §eterinarians, and equal obportunity specialists. While 25 percent
of DoD civilian workers hold blue-collar jobs, 75 percent hold profes_sibnal, technical,
administratiQe, and clerical positions. The percentage of white-;:ollar workers in DoD is
considerably higher than the percentage in the overall civilian workforce in the U.S.,

which was 58.6 percent in 1997 [Ref. 3: pp. 417-419].



Table 2.2. Distribution of DoD Civilian Employees by Educational Attainment and

Agency (February 1999) .
Army Navy Air Force Other DoD Total
Education [ Number| % |Number| % |Number| % |Number| % |Number| %

No HS Dip. 3,307] 1.5 4,102 2.2 1,703] - 1.1 1,783 1.7] 10,895] 1.6|

HS + 150,826] 67.4] 124,764 65.8] 114,310 71.8] 73,947} 66.2| 463,847 67.5

BA/BS 47,150] 21.1] 43,376] 229 27,716 17.4] 25,731] 21.9] 143,923| 21.0

MA/MS+ 22,458{ 10.0] 17,304| 9.1] 15,409 9.7 12,764] 10.2| 67,935 99

Total 223,741 100 189,496 100[ 159,138 100 114,225| 100] 686,600 100

Source: After Ref. [4]

The DoD hires nearly 20,000 new civilian employees every year in a variety of
occupations all over the world. Tables 2.3 and 2.4 show that DoD is the nation's largest
employer of women and minorities. DoD's civiliap workforce consists of 258,289 women
(37 percent of all employees), 97,349 African Americans (14 percent), and 42,765
Hispanics 6 percent).' The DoD has been é model of diversit}; for other 'agencieé and
institutions, providing opportunities without regard to race or gender. The DoD also
invests in a variety of computer technologies to accommodate individuals with
disabilities. Despite a significant downsizing, the DoD has been able to retain its diverse
workforce. Personnel cuts in the 1990's have affected men and women in equal
proportions. In 1999 female employees comprise 37.6 percent of the workforce, the same
proporftion they did jn September 1989 before the beginning of the defense downsizing.
At the same time, the DoD has made progress in inéreasing represéntation of women and
minorities in its higher graded positions. In grades GS-13 (general,schedulé) through SES
(senior executive service), the proportion of women has increased from 14 to 19 percent.

The proportion of minority group members has also increased from 10 to 12 percent in




the same grades. In response to major changes in the nation's defense needs, the DoD is
reshaping the total force. But it is ever mindful of the continuing need to recruit, train and

retain high quality people. [Réf. 2]

Table 2.3. Distribution of DoD Civilian Employees by Gender and Agency

(February 1999)
Army Navy . Air Force Other DoD Total
Gender | Number | % |Number | % |Number| % |Number| % |Number| %
[Male 139,789] 62.5( 128,521f 67.8] 107,006| 67.2] 52,995| 46.5| 428,311| 62.4

Female 83,952| 37.5| 60,975 32.2| 52,132| 32.8] 61,230 53.6| 258,289 37.6
Total 223,741 100( 189,496] 100 159,138 100{ 114,225| 100{ 686,600 100
Source: After Ref. [4] '

Table 2.4. Distribution of DoD Civilian Employees by Race and Agency

(February 1999)
Army , Navy Air Force Other DoD Total

Race Number| % |Number| % |Number| % | Number | % | Number | %
White 164,803] 73.7| 135,695 71.6] 120,846| 75.9| 79,979| 70.0 501,323} 73
Black 34,100] 15.2] 25,166 13.3] 16,496 10.4( 21,587 18.9] 97,349| 14.2|
Hispanic 13,460 6.0 8,300] 4.4 15,022 94 5,983] 5.3| 42,765| 6.2
Other 11,378] 5.1} 20,335 10.7 6,774 4.3 6,676] 5.8] 45,163| 6.6
Total 223,741} 100{ 189,496] 100| 159,138 100[ 114,225 100{ 686,600 100

Source: After Ref. [4]

B. PERFORMANCE MANAGEMENT

According to the ‘DoD Directive 1400.25 on "Civilian Personnel Management
System," [Ref.5] the objective of performance management is to improve individual,
team (where applicable), and organizational performance. An integral part of this

objective is the establishment of management accountability for Equal Employment

10



Opportunity (EEO) and Affirmative Employment Program (AEP) practices and

principles. According to the Directive, in achieving this objective, performance

~ management programs should:

1.

be designed to meet and integrate fully into organizational or mission goals and
objectives, and management processes;

be designed and used as tools for executing management and supervisory
responsibilities; communicating and clarifying organizational goals and
objectives to employees;

identify employee, team, and managerial.accountability for the accomplishment
of individual, team and organizational goals and objectives;

provide for planning, monitoring, developing, and evaluating individual, team,
and organizational performance; use appropriate measures of performance to
recognize and reward employees; and use the results of performance appraisal as -
a basis for appropriate personnel actions; '

support and be consistent with merit system principles in the United States Code.

[Ref. 5]

Performance Appraisal System

The DoD Performance Appraisal System governs all performance appraisal

programs for covered employees within the DoD [Ref. 5]. It establishes performance

“appraisal program requirements and it complies with Federal regulations (United States

Code, Code for Federal Regulations) and other applicable laws and regulations.

Federal employees are subject to periodic appraisals of their job performance

under Performance Manégement Regulations issued by the Office of Personnel

11




Management (OPM). These performance appraisal procedures can have an impact on a

wide variety of personnel and employment decisions affecting federal workers. Under the

performance management rules, agencies must establish performance appraisal systems

that:

® provide for periodic appraisals of job performance;
® encourage employee participation in establishing performance standards; and

_ ® use appraisal results as a basis for personnel actions affecting employees. [Ref.6]

The performance appraisal systems set up and used by agencies also must be

designed to accomplish the following:

e establish performance standards that will penmt accurate evaluations of job
performance on the basis of objective criteria related to the job;

® communicate to each employee the performance standards and critical elements
of the employee's position with respect to initial appraisal periods, and thereafter
at the beginning of each following appraisal period;

® evaluate each employee on such standards during the appraisal period; |
® recognize and reward employees whose performance so warrants;
® assist employees in improving unacceptable performance; and

® reassign, demote, or remove employees who continue to have less than
acceptable performance, but only after such workers are given an opportunity to
demonstrate acceptable performance. [Ref. 6]

12



The appraisal systems must be based on objective, job-related criteria and
performance standards must be developed for each element of. the job on which an
employee is to be evaluated. Performance standards are the'e;xpressed measure of th; A
levei éf a'chie.vement esfabﬁshed by ménagemént for dutiés and résponsibilities ‘of a
position or group of positions. Performance standards may include, but are not limited to,
elements such as quantity, quality,'timeliness, and manner of performance. Agencies are
encouraged to have employees participate in establishing their standards. Each
department and agency sets up its own performance appraisal system based on OPM'S

general regulations. [Ref. 6: p. 231]

2. Summary Level

Each performance appraisal program must provide a method for deriviné and
assigning a summary pefformance level from one, and only one, of 'thre following
patterns. These patterns, shown in Table 2.5, are based on appraisal of perfdrmance on
critical elements and, where applicable, non-critical elements. In Table 2.5, Level 1
through Level 5 are ordered categories, with Level 1 as the lowest and Level 5 as the
higheét: Level 1 is "Unacceptable”; Level 3 is "Fully Successful" or the equivalent; and
Level 5 is "Outstanding" or the equivalent as of 1v996.l These patterns give flexibility to

the agencies to set their own appraisal systems.

! Before FY 1996 the ordering of the rating levels was reverse (e.g., 1-outstanding, and 5- unacceptable).

13




Table 2.5. Patterns of Summary Performance Levels .

. SUMMARY LEVEL
PATTERN 1 2 3 4 5
A X X
‘B X " X - X
C X X X
D X X X
E X X X X
F X X X X
G X X X X
H X X X X X

Source: From Ref. [5]

For example, the Department of the Navy (DoN) currently uses a two-level rating
program, which appraise an employee’s performance as being at either an “Acceptable”

or “Unacceptable” level (Pattern A).

C. MERIT PROMOTION SYSTEM

If someone is a career or career-conditionél employee in the competitive civil
service, he/she is covered by tﬁe Federal Merit Promotion Policy. A céreer appointment
confers permanent sfatus and céreer appointees have the greatest possible job protecftion.
A person selected for a continuing position in the federal service is given a career
conditional appoiptment. The first year of service under a career-conditional appointment
is a probationary period after which they méy be converted to a permaneht éppointrnent.
The purpose of the Federal Merit Promotion Policy is to ensure the selection of the best-

qualified candidates to open positions. It provides for promotions to be made fairly, and

14



¢

for promotion practices that will support an agency's efforts to select the best qualified

persons in any given inétance. [Ref. 7: p. 159] - .

- As an agency subject to Performance Management Regulations issued by the
Cfﬁce of Persoﬁnél Management (OPM), the DoD may promdte, demote, or reaésign é
career or career-conditional employee because responsibility for‘the operation of merit
promotion programs rests with individual agencies. Each agenéy is required to have a
merit promotioﬁ plan which conforms to OPM requirements and details hoW promotiohs

are made in the agency.

A promotion is a change to a higher grade and should not be confused with

eriodic "within-grade increases" or "quality step-increases," which provide sal
p gr: q p ary

“increases within the scheduled rates of the grade. Opportunities for advancement or

promotions often occur when new positiohs are established because of reorganization,
when program responsibilities are added, or when an employee vacates a position.
Competition among employees is generally required. To be eligible for promotion
employees generally must meet the position's qualification requirements and,. if
applicable, time-in-grade requirements, the time-after-competitive-appointment

restriction, and requirements for fully successful performance. [Ref. 6: p. 230]

Merit promotion programs must conform to the following requirements:

e Each agency must establish procedures for promoting employees that are based
on merit and are available in writing to candidates. Actions under a promotion
plan - whether identification, qualification, evaluation, or selection of candidates
- must be made without regard to political, religious, or labor organization
affiliation or non-affiliation, marital status, race, color, sex, national origin, non~
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disqualifying physical handicap, or age, and must be based solely on job-related
criteria; )

® Areas of consideration must be sufficiently broad to ensure the availability of
high quality candidates, taking into account the nature and level of positions
covered; R o :

® To be eligible for promotion or placement, candidates must meet the minimum
qualification standards;

® Selection procedures will provide for management's right to select or not select
from among a group of best qualified candidates. They will also provide for
management's right to select from other appropriate sources, such as
employment priority lists, reinstatement, transfer, handicapped, or Veteran
Readjustment Act eligibles;

e Administration of the promotion system will include record keeping and the
provision of necessary information to employees and the public, ensuring that
individuals' rights to privacy are protected. A temporary record of each
promotion must be maintained to allow reconstruction of the promotion action,
including documentation on how candidates were rated and ranked. [Ref. 8]

No employee must receive a promotion unless his or her current rating of record
is "Fully Successful" (level 3) or higher. In addition, no employee may receive a career
ladder promotion who has a rating below "Fully Successful” on a critical element that is
also critical to performance at the next higher grade of the career ladder. [Ref. 8: pp..226-

229]

D. PAY RATES AND SYSTEMS

There are various pay systems used by the federal government that are also

applicable to the DoD civilian workforce. Most federal employees are paid under one of
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the two main government pay systems: (1) the "general schedule” (QS) pay system,

which sets specific salafy levels for federal white-collar workers, or (2) the wage system,

which pertains to the government's craft and trade (blue-collar) workers. Both GS apd v
wage éystem (WS) fates arev.estéblis}hed and édjusted annually pursuant 'to law .andA
implementing regulations. In addition, there are a number of other pay schedules and

salary systems that govern the amount of compensation paid to certain groups of

government employees. Separate pay-setting procedureé are in place, for example, for

congressional and judicial émployees, as well as Executive Level, Senior Executive

Service, Senior Level, scientific professional, administrative law judges, certain medical

personnel, and other government workers [Ref. 6: p. 7]. Within the Department of

Defensé, the Civilian Personnel Management Service, Wage-Setting Division, is

designated the lead agency for coordinating pay issues for the DoD civilian workforce

[Ref. 5]. Table 2.6.disp1ays the distribution of civilian employees by pay plan and agency

in 1999. Note that in line with the ‘technical and professional nafure of the‘ DoD

workforce, over two-thirds of all employees are in the GS pay system.

Table 2.6. Distribution of DoD Civilian Employees by Pay Plan and Agency-
: * (February 1999) '

Pay Army Navy Air Force Other DoD Total
Plans | Number{ % |[Number | % [ Number| % |Number| % |Number| %
|GS 162,559 72.7; 123,850} 65.4| 103,749] 65.2] 82,941| 73.8] 473,099| 68.9

WS 43,593 19.5| 38,943] 20.5| 50,446 31.7) 15,479| 15.1] 148,461 21.7

Other 17,589 7.8 26,703 14.1 49431 3.1} 15,805 11.1} 65,040 9.4

Total 223,741 100] 189,496/ 100} 159,138} 100 114,225/ 100| 686,600 100

Source: After Ref. [4]
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L General Schedule (GS)

* The general schedule is the main pﬁy system that sets the_})ay rates for employees
~in most.f "white-collar" positions. The GS pay system covers more than two-thirds of the
federal workforce. Basicaily, the general schedule is composed of 15 grades, or salaryA
levels. Each grade includes ten steps through which employees advance based on
satisfactory job performance and length of service. For all GS grades, waiting periods to
be advanced to each higher step (i.e., qualifying for a "within-grade increase") arelas
follows: 52 calendar weeks to be advanced to steps 2, 3, and 4; 104 calendar weeks to be
‘advanced to steps 5, 6, and 7, and 156 calendar weeks to be advanced to steps 8, 9, and

10.

In most cases, a GS employee's base pay reflects the pay rate speciﬁed for the
position's vgrade and step in the locality where the worker is employed. Supervisors of 5
other GS employees ordinarily are classiﬁed at least one grade higher than those
employees. However, this does not necessarily mean that supervisors will be paid more
than each of their subordinates will. The salaries of GS employees are fixed by law. [Ref.

6: p. 8]

2. Wage System (WS)

In contrast to the GS pay rates, the pay of the federal government's wage system
employees (blue-collar) is fixed as an hourly rate by the lead agencies in accordance with

the procedures established under Title 5 of The United States Code. Pay rates for wage

18



system employees are set as an hourly rate, and are legally required to be adjusted from
time to time consistent with the public interest in accordance with prevailing rates. The
most common wage system schedule, the wage grade (WG) schedule used for most non-

sﬁpervisory workers contains 15 gradeé. Each of the grades includes 5 steps, which are

set at four percent increments.

The wage system'§ prevailing rate determinations are made 6n the basis of
surveys of rates paid by private employers in each local wage area for work similar to
that performed by federal wage einployees. Wage schedules are adjusted at different
times of the year according to when a lead agency conducts the annual wage survey in

each individual wage area. [Ref. 6: p. 8]
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III. LITERATUREREVIEW

This chapter provides a brief review of human capital thebry. It also reviews six
past research efforts on the payoff to graduate education. These consist of two studies of -
Wise (1975), ﬁvo studies of J. Medoff anci K. Abraham (1980; 1981), one of Bruce
Dunson (1985), and one of S. Mehay and W. Bowman (1999). This review is important
for understanding earliér attempts to analyze the effect of education on worker

performance, and for specifying the econometric models in this thesis.

A. HUMAN CAPITAL THEORY

As with other types of investments, an investment in human capital entails costs
that are borne in the near term with the expectation that benefits will accrue in the future.
Generally speaking, the costs to the individual of adding to one's human capital through

education and training programs can be divided into three categories:

e QOut-of-pocket or direct expenses include tuition costs and expenditures on books
and other supplies;

e Foregone earnings are another cost, because during the investment period it is
usually impossible to work, at least full-time;

"® Psychic losses are a third kind of cost incurred, because learning is often difficult
and tedious. : :

In the case of educational and training investments by individuals, the expected returns
are in the form of higher future earnings and increased job satisfaction over one's

lifetime.
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The basic human capital investment model assumes that people are utility
maximizers and take a lifetime perspective when making choices about education and
training. For this reason, individuals are ‘assumed to compare th¢ near-term invéstment
coéts (C) with the present valué of expected funﬁe benefits when making a decision aboﬁt
additional schooling. Investment in additional schooling is attractive if the present value
of future benefits (B) exceeds costs: |

BI BZ BT
2t —r
I+r (I+7r)?

where r is the interest (discount) rate. Utility maximization requires that people continue
to make additional investments in human capital as long as the above condition is met
and to stop only when the (marginal) benefits of additional investments are equal to or

less than the additional (marginal) costs [Ref. 9: p- 289].

In the case of graduate education, an individual invests in such a program
expecting highér future earnings, promotion to higher levels in the organization in which
s’he works, or other pecuniary and non-pecuniary benefits. We can show potential
alternative earnings streams with or without graduate education as in Figure 3.1, which
compares the age-earnings profile for a Master’s degree to that of the next best

alteniative, a Bachelor’s degree only.

According to human capital theory, we can classify education/training into two
categories: general and firm specific [Ref. 10]. General education/training increases an -

individual's productivity to any number of potential employers at the same time. A
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Master's in Business Administration (MBA) is a good example of general education. On
the other hand, firm-specific education increases an individual's productivity for the
current employer/organization but not in other firms. An example would be training in a '

specific firm’s accounting or computer system.

M.A. Degree -

Earnings . +
(dollars)

Gross Benefits

A / v B.A. Degree

Forgone
Earnings
0
Age
Direct g
B Costs

‘Figure 3.1 Alternative Earnings Streams

The difference between the two types of training is in who pays for the training.
" Because general training is easily transferred to another firm, the firm has no incentive to
pay for this type of training. If the firm provides general training then the individual pays
for the training throughllower wages so the firm can recoup the cost of the training.
Specific trainirig is paid for by both the individual and the firm. The firm will pay the
individual a wage equal to its gompetitors duﬁng the training period because specific

~ training does not provide the individual with skills that would be marketable at another
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firm. However, after the training period the firm will be compelled to increase the wage

to reduce the incentive for the individual to quit. [Ref. 9: pp. 160-61]

B. - PREVIOUS STUDIES ON GRADUATE EDUCATION

The effects of graduate education on individﬁal job performance have not been
investigated directly except in one study by Bowman and Mehay. However, other studies
have expiored the relationship between human capital and earnings or between
experience and earnings and have included the effects of graduate education. Studies on
returns to investment in human capital have revealed clearly that more educated people
earn more than those with less education. Some researchers argue that the positive
relationship arises because educational attainment enhances an individual's on-the-job
performance (prdductivity), which leads to high levels of earning. Others disagree with
this explénation, showing evidéﬁcé that, even though human capital énd eé.rnings are
positively correlated, there is no positive correlation between human capital and

measured job performance.

In 1975, David A. Wise conducted two studies ’oﬁ the relationship between
personal attributes, academic achievement .and job performance [Ref. 11; 12]. He
specifically investigated the correlation between academic achievement and job
performance using data on individuals wofking in a large U.S. manufacturing firm
characterized by a hiéra:rchical structure. The data were restricted to 1,300 white, male,
college graduates with different levels of academic achievement. The sample was based

on technical and non-technical personnel who worked in a particular environment and
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performed si@lm tasks and who were no older than 30 years old when hired. Age was
used to compute pré-ﬁrm experience, which was assumed to have a substantial effect on
individual job perfoﬁnance. The data were augmented by acédemic and non-academic
.' individual attributes such as socioeconomic baékground, ihigh school and college non-
academic activities, tastes for job security, academic performance, college attended,

Master’s degree, rank in graduate school class, and employment goals.

Wise chose salary and probability of promotion, respectively, in his two studies as |
measures of job performance, based on the assumption that differences in individual job
performance are reflected in measures of success within the firm. He then used OLS
techniques to estimate a salary regression model, and maximum likéliﬁood techniques
(logit) to estimate a promotion model. In both studies, he used the same explanatory

_ variables.

The coefficient estimates obtained from both studies had the same signs and
comparable magnitudes. But calculated promotion probabilities s.uggested a somewhat
larger effect of obtainihg a master's degree, even with low cléss rank of achievement,
than was implied by rate of salary increase figures. Th_e salary model not only shewed
that academic achievement is a significant determinant of job performance but also that
mastery of academic subject niatter c;ontn'buted to an individual's ability to perform job-
related tasks. On one hand, according to his saléry model, obtéiﬂng a Master’s degrée
has almost no effect on an individual's rate 6f salary increase, unless he/she graduates at
least in the top third of his class. On the other hand, the results suggested a considerably

larger effect of the Master's degree on earnings for engineering or science majors than for
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business administration majors. Wise's promotion model, however, yiglded consistent
results. Promotion was found to increase with college selectivity, .college GPA, and class
rank in graduate school. Wise also found that nonfacademic (“affective™) aﬁﬁbutes such
as leadershi.p: ability; imaginative thiﬁking, expressioh of one's ideas and desire for joB

security were as significant as academic abilities in determining job performance.

‘The results that Wise obtained were not inconsistent with the possibility that
education does nothing to enhance productive ability, but raﬁer only serves a screening
purpose. However, he suggested that his measures of educational achievement are not
only related to job performance, but also that the knowledge gained in the educatiopal

process actually contributed to productive ability.

In contrast to Wise, James L. Medoff and Katherine >G. Abrahani provided
evidence that there was no positive correlation betweén "human capital” and "job
performance” in two studies [Ref. 13; 14]. In both studies, they examined the causal -
relation between experience, performance and earnings among managerial and
professional employees. For their first study, they ﬁsed data drawn from the personnel
records of two lafge corporations in the U.S. manufacturing sector. The corporations
provided computerized personnel reéords for virtually all the members of their exempt
workforce. For the analysis data were restricted to white, male, active, full time, regular,
doniestically basedl employées. The ﬁnai data set consisted of the employeeé in jobs
categorized as managerial or professional under the Equal Employment Oppdrtunity
Commission's job classification scheme. The data contained information on each

employee's education, birth date, service date, current physical work location, most recent

26




performance ratings, and current salary. The schooling information was used to

categorize individuals by highest level of educational attainment: less than high school,

high school diploma, bacheld_r‘s degree, master's or law degree, or doctorate.

Médoff and 'Abraham ﬁfst specified a sfand'ard semi-l'oglsala'ry model where the
independent variables were highest level of educational attainment, pre-company '
experience, company service, performance ratings, grade level dummies, and region
dummies. They ran the model three times introducing grade level dummies in the second
run and performance ratings in the third. Table 3.1 shows their basic results. Estimations
obtained from the first model (column 1, Table 3.1) without grade lev‘el.and perfonnancé
rating variables indicated fhat, with pre-company experience and company service held
constant, individuals with advanced degrees received substantially higher salaries than
individuals with less education. Controlling for educational attainment and company
service, there was a positive association between saia.xy and pre-company experience‘ and,
controlling for schooling and p;e-company experience, there was a positive association
between salary and company service. This effect weakened with length of service but did

not vanish within the set of feasible differences in years of service.

When Medoff and Abraham introduced grade level dummies into the model in the
second run (column 2, Tablé 3.1) relatively little of the return to educational attainment
took the form of highgr wiﬂﬁn-grade;level earnings. Controlling for pre-company
experience and company tenure, systematic within-grade-level earnings differences
accounted for an average of 13 percent of the total earnings differential between

advanced degree holders and those with only a bachelor's degree. Based on the results,
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the authors suggested that those with higher educational attainment eé.rn~ more than less
educated workers almost entirely because they are initially assigned to jobs in grade

levels with higher mean earnings. |
In the next step, Meddff and Abraham added perfdnnance-rating dummies into'
the model (cdlumn 3, Table 3.1). The underlying question for this addition was why

workers with more education, more pre-company experience, and more company tenure

(on-the-job training) had higher within-grade-level earnings. One possible explanation.

Table 3.1. Earnings Function Estimates from Medoff and Abraham

ay @) )

Independent Variables Coefficient | S.E. | Coefficient | S.E. | Coefficient | S.E.
Less than high school diploma| -.247 .010 -.075 007 -.077 .007
High school diploma -.131 .005 -.013 .003 -.012 .003
Master's or law degree .104 .010 .022 .006 .020 .006
Doctorate - o 214 .025 051" 016 .054 016
Pre-company experience (year) .043 .008 .023 .005 .027 .005
Pre-company experience square -.003 .003 -.003 .002 -.004 .002
Company service (year) 202 .008 .087 .006 .088 006
Company service square -.031 * |.002 -.013 .001 -.013 .001
Performance rating 1° . - — | - - -.053 .027
Performance rating 2° - --- - - -.039 .006
Performance rating 4’ - - - - .025 ].003
Region dummies (3) ' yes o yes o yes - .
Grade level dummies (18;11) no ' yes o yes
Constant yes ‘ yes o yes
R* 356 , 741 o 747
SEE 144 -' 091 o .090

# (1) No controls for grade level and performance rating
(2) Conrols for grade level, no controls for performance rating
(3) Controls for grade level and performance rating )
® Performarice ratings: 1- Not acceptable, 2- Acceptable, 3- Good, 4- Qutstanding.
Source: After Ref (13).

28



was that such workers héd acquired valuable skills during the'ir years in sg:hool and in the
labor force and as a result their pro_ductivity (job performance) exceeded that of less
educated, less eXperienced workers in the same grade level. If this explanation were
valid, tile éuthors >Wou1d hav.e‘ expected that the introciuctiori of performance rating |
dummies into the semi-log salary equation Wlth grade level controls would mo&e the
estimated coefficients of the schooling, pré-company experience, and company tenure
variables toward zero. However, although higher rated perfonnance was associated with
significantly and substantially higher earnings, introduction of performance rating
dummies had virtually no effect on the relevant education and experience (on-the-job
training) variables. Thus, Medoff and Abraham concluded that within groups of similar
jobs, despite the positive correlation between human capital and earnings, there did not

appear to be a positive correlation between human capital and job performance.

To enhance their findings, the authors offered another way of looking at the
earnings-performance nexus. They categorized employees' salaries and performance
ratings into three levels: below average, average, above average. Theﬁ, they specified two
multinomial logit models to estimate the effects of education, pre-company experience,
and company service on the probability of an individual being in each of the salary
categories and in each of the performance categories. If the higher within-grade-level
earnings of those with more educatiofl and more experience had been a reflection solely

of the higher relative productivity of such workers, the authors would expect the

estimated coefficient in the salary category model to equal the estimated coefficients in

the performance category model. In fact, the estimated coefficients in the salary category
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model were found to be markedly different from those in the performance category
model. The results suggested that those with less than a college education appear to have
a much lower ‘probability of being in one of the top two salary categories than do _tho;e_
‘ who’sé hiéhest degree is .'a béchelor’s degfee, but an équal or ﬁighér pfobability of béing in
one of the top two performance categories. Those with advanced degrees, on the other
hand, were found to have a substantially higher probability of being in one of the highest
two earnings categories than those whose final degree was a Bachelor's degree. However,
‘these same people had a substantially higher probability at one company and a
substantially lower probability at the other of being in one of the top two performance

categories. [Ref. 13]'

In his study titled "Pay, Experience, and. Productivity: The Government-Sector
Case," Bruce Dunson investigated the question of whether the findings of Medoff and
Abraham for private;sector workers would apply to federal government workers [Ref.
15]. The study replicated one of the Medoff-Abraham tests to examine whether
differences in earnings for a select group of ci\}ilian middle managers and professionals
in the Department of Defense could be explained by the hypothesis that more

experienced workers were more productive workers.

For the study, he used the Department of Defense Civilian Master and
Transaction File, which contained the personnel records of all civilian employeés in the

DoD. This is the same file that we use in this thesis. The analysis in his study was based

! Medoff and Abraham replicated their study in 1981 using persohnel records of a different U.S.
manufacturing corporation. The results they found in this second study were strikingly similar to those in
the first one. [Ref. 14]
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on the data for whife males working full time in th¢ continental U.S. with general'merit
13, 14, and 15 pay plans (grade levels). Each file contained information on an employee's
education, birth‘d_ate, sgrvicc date, and region of country wheré employed. The schooling
informétibn in éacli ﬁlé was used to cétegorize individuéls by hiéhest level of educational
achievement. The categories were less than high school, high school diploma, bachelor's
degree, master's or professional degree, and doctorate. As an index of employee
performance, this study used the performahce rankings required bsl the Civil Sérvice
Reform Act of 1980 and its implementing regulation. The performance ratings were 1 =
outstanding; 2 = exceeds fully successful; 3 = fully sﬁccessful; 4 = minimally sﬁccessful;
5 = unsatisfactory. Since very few people were rated as unsatisfactory, only categories 1

through 4 were used in the analysis.
In the analysis, a standard semilog earnings equation of the following form was
estimated where Y was annual salary, X represented a vector of personal characteristics,

InY=XB +e

B was a vector of parameters to be estimated, and e was an error term. As in Medoff and
Abraham the estimation was done in three stages: (1) no controls for performance ratings

and grade levels; (2) control for grade levels; (3) control for both performance ratings and

| grade levels.

In all agencies (Army, Navy, Air Force, and Other DoD),_when education and
differences in age and region of the country were controlled, the more experienced

employees earned more than their less experienced peers. Dunson found that M.A. and
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Ph.D. degree holders generally earned more than those with a B.A. degree did because
they were in grades with higher mean earnings. Within-grade eamings differentials were
consistently smaller for those with a Master's or professional degree compared to those

with a B.A. only. Table 3.2 shows the results of the Dunson study.

In the study, Dunson’s main assumption was that the performance ratings
reflected relative productivity. The performance variables, when statistically significant,
produced results that were consistent with this assumption. Controlling for education
level, experience and grade, persons receiVing higher rated performances on average

earned more compared with those with lower performance evaluations.

The major finding of the study was that performance did not seem to be a
significant mediating factor in the positive within-grade-level association between 1abor
force experiencé and earnings. In this regard the ﬁndings were consistent with those
observed by Medoff and Abraham. It appeared also to be true for similar groups of jobs
in the government sector that, although human capital and earnings were positively

correlated, there was no positive correlation between human capital and performance.

[Ref. 15]
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“Table 3.2. Earnings Equation Estimates from Dunson _

ITndependent Army Navy
Variable @y )" [©)) 1) ) 3
Less than high school degree -0.106] -0.045 -0.046] -0.007} -0.029] -0.031
. . (0.024)" (0.013)| (0.013)] (0.007)] (0.004){ (0.004)
High school degree -0.066] -0.032] -0.032 -0.054] -0.029| -0.029
‘ (0.003)| (0.002)| (0.002)| (0.004)] (0.002)] (0.002)
Master's or professional degree 0.04] 0.008] 0.008] 0.032f 0.001] 0.001
(0.003)[ (0.002)| (0.002)[ (0.004)[ (0.002)| (0.002)
Doctorate 0.111] -0.029] 0.028) 0.089{ 0.011] 0.011
(0.006)| (0.003)f (0.003)[ (0.068)| (0.004)] (0.004)
Average age upon initial -0.0006] 0.035] 0.036] 0.055] 0.059( 0.061
employment by government/10 (0.013)| (0.007)[ (0.007)| (0.013)] (0.006)] (0.006)]
Average age” upon initial 0.005] -0.009] -0.001| -0.003] -0.004} -0.004
employment by government/100 (0.002)] (0.001)| (0.001)[ (0.002)] (0.001)] (0.001)]
Years of government 0.216] 0.136[ 0.136] 0.218] 0.146] 0.149
experience/10 (0.008)[ (0.004)| (0.004)! (0.004){ (0.004)] (0.004)
Years of government -0.026] -0.014] -0.014| -0.027} -0.017| -0.018
experience’ /100 (0.002)f (0.009)! (0.009)] (0.002)] (0.009)] (0.009)
Performance rating 4° .. .o 0.005| ... . -0.005
(0.008) (0.006)
Performance rating 3° -0.012 -0.009
_ (0.001) (0.001)
Performance rating 1° 0.003 0.009
(0.002) (0.002)]
Constant Yes Yes Yes Yes Yes Yes
Region dummies Yes Yes Yes Yes Yes Yes
Grade level (13,14,15) No Yes |. Yes No Yes Yes
R* 0.299] 0.799] 0.802f 0.216{ 0.841] 0.842

(2) Control for grade level.

- a.(1) No controls for performance ratings and grade levels.

(3) Control for both performance ratings and grade levels.

~ b.Standard errors in parentheses.

¢. Performance ratings: (1) outstanding; (2) exceeds fully successful; (3) fully successful;
(4) minimally successful.

Source: From Ref. (15)
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Table 3.2 (Continued)

Indépendent Air Force * Other DoD

'Variable ' (1) ) 3) (¢)) ) 3)
Less than high school degree -0.07} -0.039] -0.042| -0.047| -0.016| --0.026
: (0.029) (0.014)| (0.014)] (0.057) (0.024) (0.023)]
High school degree _ -0.067| -0.033} -0.035[ -0.024 -0.018 -0.019|
' || €0.004)| (0.002)] (0.002)] (0.008)| (0.003)] (0.003)
Master's or professional degree 0.042] 0.003] 0.003] 0.065] -0.006{ -0.006
(0.004)} (0.002)| (0.002)] (0.008)| (0.003)| (0.003)
Doctorate 0.149] 0.038] 0.038| 0.132 0.014{ 0.013
(0.007)] (0.004)] (0.004)| (0.016)| (0.007) (0.007)L
Average age upon initial 0.031] 0.051] 0.048] 0.037; 0.074| 0.082
employment by government/10 (0.016)| (0.008)} (0.008)| (0.037)| (0.015)f (0.015)]
Average age” upon initial 0.001| -0.002| -0.002|- 0.002{ -0.006] -0.007
employment by government/100 (0.003){ (0-001){ (0.001)[ (0.006)] (0.002)] (0.002)}
Years of government 0.207| 0.136] 0.139] 0.099 0.08f 0.078
experience/10 (0.01) (0.005)| (0.005)] (0.019)] (0.008)| (0.008)
'Years of government -0.022| -0.014| -0.014] -0.005| -0.003| -0.003
experience’ /100 (0.002)] (0.001)| (0.001){ (0.004)] (0.002) (0.002)“
Performance rating 4 .o . 0.007{ ... .o -0.003
(0.007) - (0.023)
Performance rating 3 .. e -0.006| ... .- -0.014
: ' ' (0.002) : (0.003)}
Performance rating 1 ’ L .. | 0.008f ... .- 0.012
' (0.002) (0.004)]
Constant Yes Yes Yes Yes Yes Yes
Region dummies Yes Yes Yes Yes Yes | Yes
Grade level (13,14,15) No Yes Yes No Yes Yes
R* 0.322| .0.844| 0.846] 0.247| 0.872| 0.876

a.(1) No controls for performance ratings and grade levels.
(2) Control for grade level.
(3) Control for both performance ratings and grade levels.
b.Standard errors in parentheses.
c. Performance ratings: (1) outstanding; (2) exceeds fully successful; (3) fully successful;
(4) minimally successful.
Source: From Ref. (15) ‘

Various weaknesses of the Dunson study can be mentioned. First of all, the data
file used for the analysis is not described adequately. For example, grade level dummies

are introduced in the second step of his model but there is no explanation of why only
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pay grades 13, 14, and 15 &e included in the sarhple. Additionally,_all educational
attainment variables (less than high school, high school diploma, Bachelor's degree,
Master's or professional degree and Doctoraté) were included in the sa_imple. It is
questionable to compare ﬁigh tsch.ool dropouts with Master's or PhD degfee holders. It

would be better to restrict the data to individuals with a Bachelor's degree or above.

In a recent study, Bowman and Mehay examined the specific relationship between
graduate education and on-the-job performance for professional employees in a single,
large, hierarchical organization [Ref. 16]. The study examined the effect of graduate .
education on job success using a unique micro database consisting of officers in the U.S.
Navy. The study concentrated on promotion as the performance measuré; however,
information on supervisor evaluations was also used. Their promotion model focused on
promotion to grade 4, which is the first significant control point in an officer's career and
inQolves an “up-or-out” decision. The basic information was drawn from the Navy's
Promotion History File, which provided background information on all officers revieWed

for promoﬁon between 1985 and 1990. This file was augmented with supervisors’

evaluations (fitness reports) prior to the grade 4 promotion review. There were 4,471

observations in the data file. Officers were classified into two occupational categories:

line and staff specialties.

In the empirical model, cognitive abilities were specified as a function of college
grade point average, a technical undergraduate degree in science, engineering, or
mathematics, or a graduate degree. Proxies for affective skills were based on accession

source - the Naval Academy, an ROTC scholarship, Officer Candidate School (OCS), or
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the enlisted ranks. Demographic factors, such as gender and race, marital and family

status, and fiscal year dummies also were included in the model. .

The authors found that the eetimated coefficients of an M.A. degree from any
source had fhe expected signs and generally were stétistically significant. They ueed four
model specifications. In all specifications, the graduate degree coefficient was positive
and significant. But the effect of graduate education was reduced as additional controls,
some of which were likely to be correlated with an M.A., were included. When the
additional controls Were entered in the model, there was a roughly 40 percent drop in tile

effect of graduate education on promotion.

Of the officers with graduate degrees, the majority (75.1 percent of line officers
and 70.8 percent of staff officers) received them via the Navy’s funded program, which
peys tuition and salary lduring gttendance at graduate school. .They stated that the
measured effect ef funded education would be biased u;;ward if the organization assigned
more able persons to graduate school (administrative bias) or if the individuals based
tﬁeir attendance at graduate school on the expected returns (s.elf-selection bias). That is,
those who accepted funding viewed the benefits (in the form of higher promotion or
better assignments) as exceeding the cost of the additional service time; those who-
rejected the funded program probably either did not expect to remain in the Navy owing
to superior civilian employment opportunities or because they did not like the Navy.
_They addressed this selection bias issue by using a two-stage bivariate erobit model.
They first estimated a probit model of the determinants of graduate school attendance,

which assumed the attendance was based on expected returns and individual
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characteristics such as sex, age, marital status, and race/ethnicity. Their graduate school

model included proxies for the likelihood of being selected for the graduate education

program.

Their two-stage bivariéte prdbit model providéd evidence that a large part of the
promotion effects in the single stage models was explained by the selection of more able
officers into the graduate education program. For staff officers, for example, the effect of
an M.A. fell by 50 percent. Their resﬁlts are displayed in Table 3.3 and 3.4. Table 3.3
looks at the effect of an M.A. from any source and Table 3.4 looks at the effect of M.A.'s

fully funded by the Navy.

Table 3.3. Coefficient of Any Master's Degree in Single Stage and Bivariate Probit
Models in Bowman and Mehay Study

O #) T 0
-No controls for Controls for Bivariate
ability/performance | ability/performance Probit
376 265 248
Line Officers (.073) (.065) (.075)
[.098]° [.065] : [.065]
.503 - 376 . .188
Staff Officers - (.063) (.073) (-108)
: [.145] [.089] [.051]

*Standard errors in parentheses
®Marginal effect in brackets
Source: From Ref. (16)
The authors also looked at the effect of the fully funded graduate education
program. The results revealed that for line officers the return to a funded degree was

nearly double what it was for any M.A., and for staff officers it was about 20 percent

higher (compare column 1 of the tables 3.3 and 3.4). Thus, the positive return to an M.A.
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observed in single stage estimates appeared to be cénﬁned to the funded degree program.
However, comparing Tables 3.3 and 3.4 suggested that selection bias was greater for the
funded program than for other M. A. program. Positive selectibon reduced the return to any
Master’vs‘degree by about one-third for line ofﬁcérs, and it reduced the return for funded
degrees by nearly by one-half. For staff officers, the return to any M.A. was reduced by
two-thirds, but by nearly three-fourths for funded degrees. Two conclusions emerged
from their analysis: (a) both firm Speciﬁc and general types of investments appear to-
yield a positive return tov the officers in the Navy; and (b) selection or abillity bias

accounts for a large portion of the measured return to Master's degrees in the Navy.

Table 3.4. Coefficient of Fully Funded Master's Degree in Single Stage and Bivariate
Probit Models in Bowman and Mehay Study

| (1) 2) 3
No controls for Controls for - Bivariate

ability/performance | ability/performance Probit

.605 460 250
Line Officers (.067)* (.074) (.057)
[.148]° | [.093] [.068]

.615 ' 447 - 154
Staff Officers (.072) (.086) (.065)
[.172] [.100] [.046]

*Standard errors in parentheses
*Marginal effect in brackets
Source: From Ref. (16)
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IV. DATA AND METHODOLOGY

This chapter describes the data set used in this stildy and explains the

- methodology for constructing multivariate performance models used to measure the

effects of graduate education on job performance. It also provides descriptive statistics
about each data set used in the models. Section B describes each of the four models °

(salary, promotion, retention, and performance rating) and how they were constructed.

A. DATA DESCRIPTION

The data used in this study were drawn from DoD Civilian Data Files provided by
the Defense Manpower Data Center (DMDC). Two different data files are available for

DoD civilian personnel: (1) an inventory (current status) file, and (2) a transaction

~ (dynamic) file. Both files contain similar data elements. Appendix A provideé a list of -

those data elements as of January 1998. These two files cover personnel paid from
appropriated funds in all Ijefense agencies except the National Security Agency, the
National Imagery and Mapping Agency,Aand the Defense Intelligence Agency. They
exclude coverage of foreign- national direct and indirect hire civilian employees outside
the‘ 50 states and the District of Colombia. For our research, DMDC merged these two -
ﬁles into one file including only selected data elements. These elements were selected
based on their use, in either identical or similar forms, in prior studies on graduate
education and job performance. The new data file was restricted to full-time, career, and
career conditional employees with at least BA/BS degrees and who were paid under the

General Schedule (GS) or General Management((GM) pay Systems in September 1986.
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These same individuals were followed by two-year intervals until 1998. The file also

provided a last snapshot in February 1999. This data file was, converted into a SAS

(Statistical Application Software) file and analyzed on the NPS mainframe computer

system.

The General Schédule (GS) and General Management systems were chosen for
the analysis in this thesis because they are the primary white-collar pay systems and they
cover almost Mo-ﬂﬁrds of the entire defense civilian workforce. Another reason was that
their. positions havg: been classified into 18 grades based upon the difficulty and
responsibility of the work performed. Gfade increases in the system lead to rises in |

salary, status, and authority.

The data file used in the analysis in this thesis contained 213,482 observations and
4] data eleménts. bThese data elements Aconsisted of personnel demographics and
background information such as sex, race, age, educational attainm¢nt,_ veteran status, and
federal service years, among others. A full list of these data elements is presented in
Appendix B. Among the 213,482 employees, 76 percent held BA/BS degrees while 20.9
and 3.1 percent held MA/MS and Ph.D. degrees as their highest educational degree,

respectively. Tables 4.1 and 4.2 provide complete descriptive statistics of the raw data.
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Table 4.1. Descriptive Statistics, September 1986 Defense Civilian Personnel
(Inventory Data)

Frequency | Percent

ISex

Male
Female

Total . >

162,339
51,143 -

Race .

White

Black
Hispanic
Other

Total . .-

178,075
17,455
6,454
11,498
213482

Veteran

Yes
No

Total =~

79,296
134,186,

- 0213482

Agency

Army
Navy*
Air Force

Total

Other DoD B

82,129
62,887
42,546
25,920

21348 -

Education
Level

BA/BS
MA/MS
Ph.D.

Total = 7

162,165
44,707
6,610

213482

Pay Plan

GS
GM

174,424
39,058

Supervisory
Status

Yes
No _
Total

54,261
159,221

Occupational
Category

Administrative
Technical
Clerical

Total

Professionals

Other White Collar

112,318
74,377
14,226
12,013

548

*Includes Marine Corps.

Source: DMDC
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Table 4.2. Descriptive Statistics, September 1986 Defense Civilian Personnel

(Inventory Data) -
Number of | o
observations | Mean
Salary ($) 213,482 $33,331
[Federal Service (years) 213,482 12.91
Age (years) 213,482 40.51

Source: DMDC

B. METHODOLOGY

The purpose of this research is to investigate the relationship between graduate
education and on-the-job performancé of DoD civilian employees. One way to pursue
. this research is to statistically model the causal relatiOnship be_tWeen the two factors.
However, such a model requires quantifiable measures for graduate education, on-the-job
~ performance, and all other relevant elements that may affect measured on-the-job
performance. Yet there appears to be no completely satisfactory way of measuring job
performance in DoD, or even of defining it. We therefore assume that differences in job
performance across individuals are reflected in the available measures of success within
the DoD and that rewards within the DoD are based on job perfonnance, or at least on
percéived performance. The measures 6f job-performancé inciﬁde salary level,
promotion, performance ratings, differential between consecutive salaries, time elapsed

between consecutive promotions, and retention.
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In this study, we chose to focus on four of the aforementioned performance
measures; salary level, promotion, performance ratings, and .retention. These four
measures were the most appropriate job performance indicators we cbuld used to develop ,
performance. models w1th thé data at hand. The spéciﬁcations of these four statistical

performance models are presented in detail in the following sections.

We based our performance models on the assumption that individuals with higher
educational attainmenf are more likely to work in higher gradé levels. These individuals
are likely'to have higher earnings, but lower probabilities of promotion. Because the
grade levels in GS/GM systems are based upon the difﬁcultyband responsibility of the
work performed, higher grade levels call for higher salaries for their occupants. However,
promotion probabilities should bé lower at higher grades because promotioﬁs generally
are vacancy driven and there are usually fewer openings at higher levels in the
organization. | |

Based on these assumptions, we analyzed thé salary and promotion models with
and without controls for grade level. The model with no controls for grade level estimates
- the overéll effect of individual traits, especially educational attainment, on: job '

performance while the model with controls for grade level estimates within-grade effects.

In a second set of models, we ran the same four performance models with a
samble restricted fo the cohort of employees Who were hired in 1986, assuming that they
comprised a better sample since they started to work in the same year and had no

~previous service background in the DoD. These models provide the salary, retention and

performance rating experience of new hires in DoD agencies.
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1. Salary Model

Numerous studies of returns to ianstment in human capital have demonsfrated
qﬁite clearly that more educated workers ‘earn more than those with less education.
According fo human capital theory, an individual chooses the occupatibn and level of
education that maximizes the present value of his/her expected lifetime earnings. It is
generally assumed that education increases an individual's ﬁroductive capacity to pérforrn

job-related tasks. [Ref. 10]

“We constructed one of our models on this basic assum_ption of human capital
theory by using salary as a measure of job performance. If we consider that the employee
appraisal systems within the DoD are based on merit, we can expect that better
performers will earn more. Because grade level largely determines salary, especially in a
government organization, it should be controlled for in this k1nd of modei. To see the
effects of educational attainment and other relevant variables we used a standard semi-log

earnings function:
In(¥) =PBo +B X +¢
where
Y = annual salary;
B(} =a constant term;

X = a vector whose elements capture background characteristics, highest level of

educational attainment, federal experience, and other salary determinants;
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B. = a vector of parameters to be estimated and;

¢ = arandom error term.

- " Medoff and Abraham (1980) used a standard semi-log annual earnings function to
investigate the Irelatic;n between earnings and relative performance. Their data set
~ consisted of employees from two large corporations in the ﬁ.S manufacturing sector who
were white, male, active, full time, regular employees. In their analysis, they included all
educational attainment categories (less than high school diploma, high school diploma,

Bachelor's degree, Master's or law degree, and Doctorate).

Bruce Dunson (1985) also used a standard semi-log annual earnings function to
find the relationship between relative earnings, experience, and rated performance with
the same data we used for this study (i.e.; DoD civilian workers). ﬁe réstricted the data
to white males in either pfoféssional or administrativé jobs with grade levels 13, 14, and -

15. He also included workers in all educational categories.

Differing from these studies, we restricted our data to only individuals with a
Bachelor's degree or higher. This is an important restriction as it is apjpropriate to
compare salary and performance of MA's to BA's, and not to non-college workers. We
ran the model in two steps: (1) without controlling for grade levels; (2) controlling for
grade levels to investigate within-grade effects of explanatory variables. The second step’
was applied to only the 1986 inventory sample. We inch;ded "grade level" as a
continuous variable in the second step. In this salary model, 6rdinary least squares (OLS)

techniques were used to estimate the parameters because the dependent variables, log of
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SALARY, was a continuous variable. The reason we used a semi-log function is it
provides the percentage effect of a change in each of the individual explanatory variables
~ on the dependent variable. Table 4.3 dlsplays definitions of the dependent and

independent variables used in thls ‘model.

Our dependent variable for this model is the log of annual salary for the year
1986. We included background variables such as sex and race to account for possible
differences in the quality of schooling or in the types of college majors of women and
minorities. We included educational attainment with the expectaﬁon that individuals with
higher education would earn more. Similarly, experience variables were included with
the expectation that individuals with more experience would earn more. Two types of
experience are modeled: experience in one’s federal job, and experience in the civilian
workforce prior to entering federal employment. Because regional economic conditionsA ’
have different effec;ts on the salary, metropolitan area status and regioq dummy variables
were also added to the model. Supervisory status and occupational category variables

were also added to the model with the expectation of different effects on salary.

Individuals less than 22 years old and above 65, and those with annual salaries
lower than $5,000 were deleted from the data file. Individuals with missing values for the
andlysis variables also were excluded from the model. After theée adjustments, 199,070
observations remained m the data file. Table 4.3 shows descriptive Statiétids for this

sample. Table C.1 in Appendix C shows descriptive statistics for the "new hires" sample.

In our sample for the salary model, men comprise 76.8 percent of the sample and

whites 83.8.percent. The majority of the sample (76.4%) has only a Bachelor's degree,
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while Master's degree and Ph.D. degree holders comprise 20.6 and 3.1 percent of the file,

respectively. Mean annual salary for this sample is $33,498. Mean federal service and

mean prior experience are 11.9 and 6.1 years, respectively.

Table 4.3 Variable Definitions and De’scfiptive Statistics for Salary Model

0 = Census Region is not South Atlantic

(N =199,070)

'Variable Name Variable Description

Dependent Variable

In (SALARY) Log of annual salary for the year 1986

Independent Variables N %

FEMALE 1 = Female 46,131 232
0 = Male 152,939 76.8

BLACK 1 =Black 16,262 82
0 = Not Black

HISPANIC 1 = Hispanic 5,693 29
0 = Not Hispanic

WHITE" 1 = White 166,732 83.8
0 = Not White

OTHERACE 1 = Other Race 10,383 52
0 = Not Other Race

VETERAN 1 = Veteran 73,330 36.8
0 = Not Veteran 125,740 63.2

BA_BS86 1 = Individual has a Bachelor's degree in 1986 152,074 76.4
0 = Individual doesn't have a Bachelor's degree in 1986

MA_MS86 1 = Individual has a Master's degree in 1986 40,922 20.6

V 0 = Individual doesn't have a Master's degree in 1986

PHD86 1 = Individual has a Ph.D. degree in 1986 6,074 3.1
0 = Individual doesn't have a Ph.D. degree in 1986

METROPS86 1 = Metropolitan Area 162,189 81.5
0 = Not Metropolitan Area 36,881 18.5

NEWENG 1 = Census Region is New England 8,877 45
0 = Census Region is not New England .

MIDATLAN 1 = Census Region is Mid Atlantic 22,624 114

' 0 = Census Region is not Mid Atlantic :

EASTNC 1 = Census Region is East North Central 22,321 11.2
0 = Census Region is not East North Central ’

WESTNC 1 = Census Region is West North Central 9,641 4.8
0 = Census Region is not West North Central

SOUTHAT 1 = Census Region is South Atlantic 64,154 322
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Table 4.3. (cont.)

EASTSC 1 = Census Region is East South Central 13,043 6.6
0 = Census Region is not East South Central o

WESTSC 1 = Census Region is West South Central 16,825 8.5

- 0 = Census Region is not West South Central : o

MOUNTAIN 1 = Census Region is Mountain 10,085 5.1
0 = Census Region is not Mountain

PACIFIC I = Census Region is Pacific 31,500 15.8
0 = Census Region is not Pacific

SVISOR 1 = Individual has supervisory position 50,281 253
0 = Individual doesn't have supervisory position 148,789 74.7

PROF 1 = Occupational category is Professional 105,946 532
0 = Occupational category is not Professional

ADMIN 1 = Occupational category is Administrative 69,114 34.7
0 = Occupational category is not Administrative

TECH* 1 = Occupational category is Technical 12,930 6.5
0= Occupatxonal category is not Technical

CLERK 1 = Occupational category is Clerical 10,564 53
0 = Occupational category is not Clerical

JOTHERWC 1 = Occupational category is Other White Collar 516 03
0 = Occupational category is not Other White Collar »

N Mean

FEDYEAR Federal Service in years 199,070 11.91

SFEDYEAR Square of Federal Service 199,070 227.27

PRIEXP Prior Experience in years 199,070 6.09

SQPRIEXP Square of Prior Experience 199,070 90.95

SALARY Annual Salary for 1986 199,070| 33498.24

In(SALARY) Log of Annual Salary 199,070 10.35

JGRADES6 Pay Grade in 1986 199,070 10.79}

* Base Case Variable

2.

Promotion Model

When salary is used as a measure of job performance (or productivity), there is an

- implicit assumption that salary is somehow adjusted to match individual performance.

But in practice, salaries are normally attached to positions in a firm, and not to the
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individuals filling them at any particular time. In many large organizations, especially in
government organizations, each position is assigned a grade level.and a "basic salary" or
wage is associated with each level. This is sometimes réferred to as the "salary structure”
- of the organizafibn. Normally, the higher the po'sitior; in the firm hierarchy; the highér the:

| salary. Although an individual's salary is largely determined by the position he/she holds
at any given.timé, this basic salary may be adjusted for years employed, more or less

automatically. [Ref. 12]

This suggests that the rate of upward movement ‘of an individual in the
organizational hierarchy may be a more direct measure of job performance than is hié/hef
rate of salary increase. This assumes, of course, that persons who are judged by the firm
to be "more capable" are promoted faster. Looking at promotions may also yield
quantitatively different results than salaries may shpw, because persons who are not
promoted from one level fo the ne?ct may still receive incréases in salary. Thus,
differences in grade levels between persons and promotions from one level to the next
may suggest greater individual differences in on-the-job performance than are implied by

salary differentials. [Ref. 12]

We therefore developed the following prombtion model based on the preceding
assumptions. We examined fedc_ral employees serving in the DoD in 1986 and looked at
their promotioh histories through 1992. Thé purpose of ch§osing a 6-year period was to
allow variation over time while keeping a large number of observations for better
statistical reliability. The dependent variable PROMOTE for this model was derived by

distinguishing those individuals who were promoted at least once between September
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1986 and September 1992 from those who were not. The data set provided "date of last

promotion" for each federal employee, which is the data element used to construct the

dependent variable. If the individual's date of last promotion taken out of the 1992 data

set fell ‘bétween 1986 ahd‘ 1992, the dependent v.ériable PROMOTE took a value of i,
otherwise it took the value of 0. Because the dependent variable is binary, the probit or
logit models of binary outcome are more appropriate estirhating proéedures than linear
multiple regressions. The most imbortant consideration is that the use of a multiple
regression model to predict promotion may result in predicted values greater than 1 or
less than 0 in some cases. Because such predictions are meaningless, the preferred
procedure is to use a non-linear teéhnique, such as probit or logit, which estimate S-
shaped curves with asymptotes at the value of 0 or 1 so that all predictions fall inside the

range of 0 to 1, meeting the test of making realistic predictions. Because there does not

seem to be any clear criterion for choosing one of these specifications over the other, we

chose the logistic specification.
The basic logit model can be written as:
Prob(Promote)=Bo‘+BX+s |
where;
'Prob'(Promote)r- The probability‘ of promotion for individual i,

X= a vector of personal demographics and background characteristics that may

influence the promotion behavior,

B= a vector of coefficients for the X factors,
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Bo= a constant term, and

€= an error term.

As a first step m éhaping the data used inb this model, we excluded federal
employees who left DoD by September 1992 because the dates of their last promotions
‘were not available. Next, we restricted the data to federal employees whose educational
attainments remained unchahged during the 1986-1992 périod. That is, those who
attained an additional degree between 1986 and 1992 were excluded because on—the-job.
performance or grade might have been affected by the additional education. A final
restriction was the exclusion of inciividuals whose age in 1986 Were less than 22 or

greater than 65. After the restrictions, the sample size for this model equals to 128,069.

In specifying the model, we chose explanatory variables based on the pridr
research studies citéd ‘above in Chapter 3. The promotion model was speciﬁed Ito look at
an individual's success in being promoted between 1986 and 1992. The following
paragraphs will provide a further explanation of each expianatory vafiable included in the

model.

Much of the literature on promotions uses data provided by individual firms.
There are also a few studies using panels of workers. One result found consistently in all
studies of promotioh is that promotion rates fall with age or experience. Tenure effects on
promotion are less consistent across studies, with evidence both for positive and negative

effects. Steward and Gudykunst (1982) find positive effects, while Medoff and Abraham
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find negative effects (1980) [Ref. 17]. In our model, we controlled for firm-specific

experience by including a variable for years of federal service. .

Education effects are frequently not significant in prior studies (e.g., Lewis 1986;
Hersh 1993), but whei*e signiﬁcant effects have Been faund, higher levels of education
are associated with a greater likelihood of promotion, particularly at lower levels of
education (e.g. Rgsenbaum 1979) [Ref. 17]. For our model, we split the educational

attainment into three categories; Bachelor's degree only, Master's degree, and Doctorate.

Performance ratings are usually considgred as one of the most significant basis for
promotion in firms. These ratings should reflect actual performance differentials between
employees in a firm, or at least performance differentials as perceived by supervisors.
The literature pfovides evidence that performance ratings are signiﬁcant indicators of
promotion incidence (e.g., Mehay and Bowman (1999).; Medoff and Abraham (1980)). |
Thus, one should control for performance ratings in a promotion model. Performance
ratings used in our model have five distinct levels: 1- Unacceptable, 2- Level between
unacceptable and fully successful, 3- Fully successful, 4- Level between fully successful
and outstanding, and 5- Outstanding. Performance ratings levels were not provided for
almost two-thirds of the observations in 1986. Thus we measured each individual's

performance rating in 1988.

Some studies have found that women have higher piomotion rates than men
(Gehart and Milkovich 1989; Hersh 1993), while other studies have found that women
“have lower promotion rates (Cabral et al. 1981), and yet others have found that promotion

rates for men and women are equal (Lewis 1986) [Ref. 17]. Because most of these studies
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are based on data for one or two firms, conclusions drawn by the authors may be specific
to the firm under consideration, which may explain inconsistencies in their findings. We

added the variable of FEMALE to test for gender differentials in promotion.

Veferan's preference offers sub§tantia1 advantages on entrance examiﬁations for
federal employment, but no explicit advantage in the promotion process. Despite
preferential hiring treatment, veterans appear to earn less than comparable non-veterans
in the federal service (Corazzini 1972, Lewis and Emmart 1984, Longs 1976, Taylor
1979). Taylor (1979) has argued that veterans' advantage in initial placement puts them
into jobs for which they are not fully qualified, and that cohsequently they are not
promoted as rapidly as non-veterahs [Ref. 18]. Thus, the variable VETERAN was

included to test for potential promotion differentials between veterans and non-veterans.

Another significant factor that should be considér_ed in a promotion model is the
promotion opportunities available to individuals. Each individual is considered for
promotion only when a position becomes vacant due to promotion or separation of the
incumbent or when a new position is created. Even though individuals may have the
same characteristics, they will not have the same likelihood of being promoted priniarily
because they are working in different locations‘ throughout the organization or in different
occupations. Vacancies can differ widely by activity and occupation. Furthermore, V
bromotion chances should decline at higherl grades sinée there are usually fewer Jobs at
those levels. The relationship may not be linear, however. In thé case of DoD employees,
we believe that most MA/MS degree holders occupy higher grade levels. Thus, the model

must contro]l for promotion opportunities. This is accomplished by including dummy




variables for supervisory status, occupational group, functional area, and grade level.
Occupational gfoups were split out into five categories; professional, administrative,
, vtechmcal clencal and "other" whlte collar Funct10na1 areas were divided into fleet,
intelligence and commumcatlon training and educatlon medical, and adnrumstratlve
activities. Finally, in accordance with our main assumption stated above in the
methodology section, grade level was controlled in the second stage of this model. The
model also included several dummy variables for race or ethnicity to capture differences
that stem from different social backgrounds. Race ethnicity is defined as BLACK,

HISPANIC, WHITE, and OTHERACE.

Table 4.4 defines the variables included in the model and provides descriptive
. statistics. As seen in the table, 70,442 of the 128,069 observations were promoted during
1986-1992, which_a’ccounts for 55 percent of all observations. Bachelor's degree holders
comprise 74.6 percent of the vsample while Master's degree and Ph.D. degree holders
account for 22.2 and 3.2 perceht, respectively. Mean year of federal service is 11.5 years.

Table C.2 in Appendix C gives descriptive statistics for the "new hires" sample.
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Table 4.4. Variable Definitions and Descriptive Statistics for Pfomotion Model

(N=128,069) ,
Variable Name Variable Description
Dependent Variable - , N %
PROMOTE ' T= Promoted by 1992 70.442| 550
0 = Not promoted by 1992 57,627 45.0
Independent Variables
FEMALE T =Female 27,547] 215
0 = Male* 100,520} 78.5
BLACK 1 =Black 10,181 7.9
0 = Not Black
HISPANIC 1 = Hispanic 3,999 3.1
0 = Not Hispanic }
WHITE* 1 = White 107,058| 83.6
0 = Not White
OTHERACE 1 = Other Race 6,831 53
0 = Not Other Race
VETERAN 1 = Veteran 82,327 64.3
' 0 = Not Veteran* 45,742 35.7
BA_BS86* 1 = Individual has a Bachelor's degree in 1986 95,5981 74.6
0 = Individual doesn’t have a Bachelor's degree in 1986
MA_MSS86 1 = Individual has a Master's degree in 1986 28,374 22.2
0 = Individual doesn't have a Master's degree in 1986
PHD86 1 = Individual has a PhD degree in 1986 4,097 32
0 = Individual doesn't have a PhD degree in 1986
1 =Rating level is 1 81 0.1
_ 2 =Rating level is 2 22| 02
RATLEV 3 =Rating level is 3 48,195| 37.6
4 =Rating level is 4 50,109{ 39.1
5=Rating levelis 5 29,462 23.0
SVISOR 1 = Individual has supervisory position 33,474] 26.1
0 = Individual doesn't have supervisory position* 94,595 73.9
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Table 4.4. (cont.)

JPROF 1 = Occupational category is Professional 68,081 532
0 = Occupational category is not Professional A
ADMIN 1 = Occupational category is Administrative 46,0301 35.9
0 = Occupational category is not Administrative '
TECH* 1 = Occupational category is Technical 7,939 6.2
0 = Occupational category is not Technical
"|CLERK 1 = Occupational category is Clerical 5,762 4.5
0 = Occupational category is not Clerical )
OTHERWC ‘1|1 = Occupational category is Other White Collar 257 0.2
0 = Occupational category is not Other White Collar
FLEET 1 = Functional area is Fleet 13,607} 10.6
0 = Functional area is not Fleet
INTEL 1 = Functional area is Intelligence 6,628 52
0 = Functional area is not Intelligence '
MATERIAL 1 = Functional area is Material 71,3231 55.7
0 = Functional area is not Material
TRAINING 1 = Functional area is Training and Education 7,553 59
» 0 = Functional area is not Training and Education
MEDICAL ‘ 1 = Functional area is Medical 2,833 22
0 = Functional area is not Medical
HEADQRT 1= Functional area is Department Headquarters 2,650 2.1
0 = Functional area is not Department Headquarters
ADMINACT* 1 = Functional area is Administrative Activities 23,466 18.3
0 = Functional area is not Adfniriistrative Activities
N Mean
FEDYEAR Federal Service in years - 128,069 11.5
GRADES6 Grade level in 1986 128,069| 10.94

* Base case variable
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3. Retention Model —

From the perspective of an individual worker, the human capital model suggests
that changing jobs is a costly transactioﬁ that will be undertaken voluntarily only if the
net expected benefits are relatively large. Workers, then, are seen as using job mobility as
a means of improving their personal well-being. From a more global perspective,
however, worker mobility performs the socially useful role of matching workers with the

employers who value their skills most highly. [Ref. 9]

Organizations want to retain qualified and experienced employees in their
@orkforce. Retaining the most qualified employees is very important in increasing the
productivity of the workforce and reducing manpower costs. Similarly, the organization
must retain people .for some period of tilﬁe to Be able to capture any training costs and
realize a positive return on its training investments. Individuals will want to quit if their
talents can command a highér wage (presﬁmably because they are more productive)
elsewhere; otherwise they will stay. The decision to stay or leave is primarily an
individual decision, so it is important to take into account the individual'characteriétics

that may explain retention.

We classify the factors that effect retention and job mobility in'to‘ four categories:
(1) wage effects; (2) cyclical effects; (3) age and job tenure effects; and (4) the costs of

quitting. The effect of these factors can be summarized as follows:
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¢ Human capital theory predicts that, other things being equal, a givén worker will
have a greater probability of quitting a low-wage job than a higher-paying one;

® Another implication of human capital theory is that workers will have a higher
probability of quitting when it is relatively easy for them to obtain a better job
quickly;

~® The prediction that younger workers are more likely to make human capital

investments of all kinds appears to be true for job mobility investments as well;

® Economic theory predicts that when the costs of quitting one's job are relatively

low, mobility is more likely. [Ref. 9]

Many studies have been done about employee turnover and retention in the
civilian sector. In 1987 Richard A. Ippolito conducted a study related specifically to quit
rates in the federal government [Ref. 19]. Quit rates in .the federal government were
observed to be below those in thé private sector. Some economists and the federal
government itself had taken this to meaﬁ that federal wages were too high. His study
provided an alternative explanation. It showed that the timing of compeﬁsation across a
career as well as its level affects quit rates. The federal pension system, in partiéular,
imposed large penalties on workers who quit early. And the portion of pay in the form of
pensions was much higher for federal workers than for comparablé non-federal workers.
He éoncluded that this feature of the federal pay system explained the abnormally low

quit rate among federal workers.
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“With the assumption that the DoD would retain civilian employees who perform
better, we used retention as another performance measure. We built a logit model to see
the effects of different explanatory variables on retention, measured as a binary outcome,

' Whether a person decides either to stéy 01: not. The basic model can be written as: -
Prob(Staying) = B, +pX+¢
where
Prob(Stayz'ng) = probability of staying over a given period;

X = a vector of personal demographics and background characteristics that may

influence the retention behavior;
B = a vector of parameters to be estimated;
Bo = a constant term; and

€ = an error term.

First, we took the entire inventory in September ‘1986 and then followed these
individuals until September 1992. If an. individual remained an employc:e. of .DoD
between 1986 and 1992 the dependent variable RETENTO2 takes the value of 1; if he/she
did not, it takes the value of 'O. Explanatory variables in the model include individual
chéracteristics such as sex, race, age, and veteran status.‘ Different functional areas may
affect individual stay/leave decision because of different work environments and job
satisfaction. For this reason dummy variables for “functional area” were caﬁtured in our

~ retention model. A Federal service variable was aiso added to the model, but the model
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was restricted to individuals with fewer than 15 years of federal service in 1986 because
»of the large effect on retention of individuals who were close- to the retirement. For
_ educational attainment, we mcluded in the sample only those 1nd1v1duals w1thout any
change in educatlon level between 1986 and 1992. lefenng from the promotlon model,
we included “performance ratings” by‘calculating the average rating between 1986 and
1992. The model took into account the available number of ratings for every individual to
calculate average rating. Obviously, those who left tended to receive fewer perfoﬁnance
evaluations than those who stayed. We also excluded missing observations from the
model. After these adjustments, there were a tofal of 112,953 observations in our model.
Table 4.5 describes the dependent and independent variables in the model and provides
descriptive statistics. We also ran the same model on the sample restricted to new hires in

1986 (See Table C.3 in Appendix C)..
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Table 4.5 Variable Definitions and Descriptive Statistics for Retention Model

(N =112,953) )
Variable Name Variable Description
Dependent Variable N | %
RETENT92 . 1 = Individual is still in DoD in 1992 88,936 78.7
' 0 = Individual is not in DoD in 1992 24,017 213
Lflndependent Variables /
FEMALE 1 = Female 34,342 304
0 = Male 78,611 69.6
BLACK 1 = Black 10,808 9.6
0 = Not Black .
HISPANIC 1 = Hispanic 3,584 3.2
0 = Not Hispanic
WHITE 1 = White 91,392 80.9
0 = Not White
OTHERACE 1 = Other Race 7,169 6.3
0 = Not Other Race
VETERAN -fi1 = Veteran 29,000 25.7
: 0 = Not Veteran 83,953 74.3
BA_BS86 {1 = Individual has a Bachelor's degree in 1986 87,957 77.9§
0 = Individual doesn't have a Bachelor's degree in 1986
MA_MS86 = Individual has a Master's degree in 1986 21,437 19.0f
i 0 = Individual doesn't have a Master's degree in 1986
PHDS86 = Individual has a Ph.D. degree in 1986 3,559 3.1
0 = Individual doesn't have a Ph.D. degree in 1986 -
FLEET 1 = Functional area is Fleet 10,621 9.4
0 = Functional area is not Fleet :
INTEL 1 = Functional area is Intelligence 5,513 4.91
0 = Functional area is not Intelligence
MATERIAL 1 = Functional area is Material 61,356 54.3
0 = Functional area is not Material -
.JTRAINING 1 = Functional area is Training and Education 7,313 6.5
{0 = Functional area is not Training and Education
MEDICAL 1 = Functional area is Medical 4,168 37
0 = Functional area is not Medical
HEADQRT 1 = Functional area is Department Headquarters . 2,661 24
0 = Functional area is not Department Headquarters : '
ADMINACT 1 = Functional area is Administrative Activities 21,321 18.9]
0 = Functional area is not Ad_ministrétive Activities
N Mean
FEDYEAR Fed_eral Service in years 112,953 6.07
AVERAGE Average performance ratings between 1986 and 1992 112,953 3.96
AGES86 Age in 1986 112,953 36.05

* Base Case Variable
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4. Performance Ratings Model

-

Performance ratings are regarded as soft and subjective measures of on-the-job
prpductiyity by many researchers since they are subject to several weaknesses. One
potential weakness is that supervisors may be dverly lenient in rating their subordinates;
that is, some supervisors might be "harsh ratefs" and some others might be "easy raters."
Harsh raters give evaluations that are lower than the "true" level of performance (if it can
be ascertained); this is called severit) or negative leniency, whereas easy raters give
| evaluations that are higher than the "true" level; this is called positive leniency. This
problem usually occurs because the rater has appliéd personal standards derived from -
his/her own personality or previous experience [Ref. 20]. A second potential weakness
of performance ratings is that an employee's personal characteristics (race, sex, age, and
tenure) ‘might influence supérviéors' performance .assessmerits. For example, the
supervisor may have a generally favorable attitude toward an employee that will
permeate all evaluations of this person. Typically, the supervisor has strong feelings
about at least one important aspéét of the employee's performance or characteristics. This
is then generalized to other performance factors,' and the employee is judged (atross
many factors) as uniformly good or bad. The third weakness of performance ratings,
called central tendency error, refers to the supervisor's unwillingness to assign extreme-
high or low-ratings. Everyoné is "average," and oniy the middle (central) part of the
rating scale is used [Ref. 20]. A final criticism of performance ratings might be that since
different 'supervisors may have divergent beliefs about What constitutes good

performance, ratings done by different supervisors should not be compared. While it does
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seem unlikely . that any two supervisors would be completely consistent in their
evaluations, the results of laboratory studies suggest that a high degree of inter-rater

reliability can be expected [Ref. 13].

Despite all the weaknesses and criticisms.of pérfonnance ratings, one would still
expect that, all the other relevant factors being the same, a company would be more likely
to promote or give salary increases to thqse employees in a grade level whose current
productivity, that is, currerit perceived relative performance, was the highest. And we
can say that performance ratings were, or at »least should have been, the legitimate
indicators of this perceived relative performance between employees. Therefore, we
decided to develop a péerformance model based on performance ratings of DoD civilian

_employees. We expect to have the same signs and comparable effects of the explanatory
variables as in the salary and promotion models. If the results meet our expectations, they
will provide evidence that pefformance ratings are significantly correlated with true

relative productivity of civilian employees within the DoD.

For the performance ratings model, we took into account the federal employees
serving in the DoD in FY1986 and created a dummy variable based on whethet the
average of their performance ratings between 1986 and 1994 fell into the top half of the
distribution of all ratings. We computed the average performance ratings over an 8-year
period (1986-1994) because the order of performance ratings was reverse for the .last
three years in the data file (1996, 1998, and 1999). Taking these three years into
consideration would have required complex coding procedures. The dependent variable

for this model, TOP, was derived by separating the observations whose average
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performanc? ratings were above the mean value of all performance raﬁngs (4.005). That
is, if the individual's goml;uted average performance rating exceeded the mean v;.lue of
all emp_loyees in the sample; then, the dependent variable TOP took the value of 1;
otherwise it 'took the value of 0 Because the dépendent'variable' takes on a yalue of 0 or
1, meaning that an event either occurs or does not occur, the probit or logit modéls of
binary outcomes are again more appropriate procedures than linear multiple regression

» prociedures.
The basic perfonnance-rating model can be m‘itten as:
Prob(T op)=P, HBX+e -
where;

Prob(Top)= probability of individual's average performance ratings' being greater

than the mean value for the entire sample;

X= a vector of personal demographics and background characteristics that may

have effect on performance ratings;
B= a vector of coefficients for the X factors;
Bo=a cor.xstant term; and
€= an error term.

As the first step in shaping the data used in this model, we excluded employees
with no valid performance ratings between 1986 and 1994. We included employees who

had one or more valid performance ratings by 1994. All of the employees who left DoD
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before 1994 had missing Iperformance ratings. But, instead of excluding them, we
computed the average of their available performance ratings and retained them in the
sample. Next, we restncted the data to federal employees whose educatlonal attamments
remained unchanged between 1986 and 1994. That is, ‘the individuals who attalned a
higher degree after 1986 were excluded because the average performance rating of such a
person might have been affected by the change in education level. A final restriction was
the exclusion of the individuals whose age in 1986 was not in the range of 22 to 65. In
specifying the model, we included the same independent variables that were used in the

salary and promotion models.

Among the explanatory variables, FEMALE is used to eontrol for gender
differentials in promotion. Racial and ethnic categories (Black, Hispanic, White, and
"other") are added since different social backgrounds may affect actual on-the-job
performance, of sﬁpervisoré’ perceptions of perfermance. Possible preferential treatment
of veterans may also affect their performance ratings. We included edﬁcational
attainment in three categories; Bachelor's degree, Master's degree, and Ph.D. Education
level is expected to be ba deierminant of a successful career path, and improve an
individual's adaptability or ability to cope with job demands. Supervisory status was
included due to the possibility that once an individual becomes a supervisor, his/her
performance ratings would not be as likely to reflect his/her true performance as they are.
before and might be inflated because of his seniority. The same argument may apply to
an employee's federal experience as well. As federal experience goes up, so does

seniority. Therefore, "number of years in federal service" was added to model. We also
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controlled for prior experience, which may reflect general work force experience and be a

factor in increasing one’s performance ratings. And, finally, since the evaluation criteria

for performance ratings and measurement of success differ across occupational groups as

well as across functional areas, we included dummies for the five main occupational
groups (professional, administrative, technical, clerical, and other white collar) and seven
major functional areas (fleet, intelligence and communication, material, training and

education, medical, department headquéﬁers, and administrative activities).

Table 4.6 describes the variables included in the vmodel, and provides descriptive
statistics; As seen in the table, there are 78,303 individuals out of 187,049 observations
who ranked in the top category of average performance ratings, which accounts for 41.9
percent of all observations. Bachelor's degree holders comprise 75 percent of the sample
while Master's degree and Ph.D. holders account for 21.8 and 3.2 percent, respectively.
The .mean of employees' years of federal service is 12.2 years. The mean performance
rating, which \;vas used in defining top category of performance ratings, is 4.0. Table .C.4

gives descriptive statistics for the "new hires" sample.
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Table 4.6. Variable Definitions and Descriptive Statistics for Performanc¢e Ratings
Model (N=187,049)

0 = Occupational category is not Clerical

Variable Name Variable Description

Dependent Variable . N %

TOP - A 1 =Individual's average performance fating is grea;cer than 78,3031 41.9
sample mean for all employees* '
0 = Individual's average performance rating is smaller than | 108,746 58.1
sample mean for all employees*

Independent Variables

FEMALE 1 =Female 43,581 233
0 = Male** 143,468] 76.7

BLACK 1= Black 15219 8.1

| 0 = Not Black '

HISPANIC 1 = Hispanic 5,768 3.1
0 = Not Hispanic

WHITE** 1 = White 156,001|- 83.4
0 =Not White

OTHERACE 1 = Other Race 10,061 54
0 = Not Other Race

VETERAN 1 = Veteran 116,465 62.3
0 = Not Veteran** 70,584 37.7

BA_BS86** 1 = Individual has a Bachelor's degree in 1986 140,305 | 75.0
0 = Individual doesn't have a Bachelor's degree in 1986

MA_MSS86 1 = Individual has a Master's degree in 1986 40,7821 21.8
0 = Individual doesn't have a Master's degree in 1986 '

PHDS86 1 = Individual has a Ph.D. degree in 1986 5,962 32
0 = Individual doesn't have a Ph.D. degree in 1986 .

SVISOR = Tndividual has supervisory position 4812|260
0 = Individual doesn't have supervisory position* 138,337 74.0

PROF 1 = Occupational category is Professional 98,612 527
0 = Occupational category is not Professional

ADMIN T=Occupational category s Administrative 65.554] 35.0
0 = Occupational category is not Administrative ‘

TECH** 1 = Occupational category is Technical 12,535 6.7
0 = Occupational category is not Technical

CLERK 1 = Occupational category is Clerical 10,036 54
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Table 4.6. (cont.)

OTHERWC 1 = Occupational category is Other White Collar 432 02
0 = Occupational category is not Other White Collar
FLEET T=Functional area is Fleet 21,679 116
0 = Functional area is not Fleet o
INTEL 1 = Functional area is Intelligence 9,088 4.9
0 = Functional area is not Intelligence
MATERIAL 1 = Functional area is Material 101,310] 54.2
0 = Functional area is not Material
TRAINING 1 = Functional area is Training and Education 10,971 59
0 = Functional area is not Training and Education
MEDICAL 1 = Functional area is Medical 5,186 2.8
0 = Functional area is not Medical
HEADQRT 1 = Functional area is Department Headquarters 4,639 25
0 = Functional area is not Department Headquarters
ADMINACT** 1 = Functional area is Administrative Activities 34,7§6 18.6
' 0 = Functional area is not Administrative Activities
4 N Mean
FEDYEAR Federal Service in years - 187,049 . 12.1
AVERAGE Average performance rating 187,049 4.0

*Mean value of average performance ratings for all employees (4.0).

**Base case variable.
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V. MULTIVARIATE ANALYSIS AND RESULTS,

a

- This chapter presents the results of the multivariate analysis of the four different
-performance‘nllodels (salary, prqmotion; retention, and performance ratingsj thaf were
described above in Chapter IV. Each model is discussed separately in terms of its overall
significance, the significance of its explanatory variables, the partial effects for the

variables in the logit models, and goodness-of-fit measures.

A.  RESULTS OF SALARY MODEL

Ordinary least squares (OLS) techniques were used to estimate the salary model

that was specified in the following form;
In(Y)=pp+pX+e

as explained in detail in Chapter I'V. Before presenting the results we think it is useful to
give some information about the interpretation of the coefficients (parameter estimates).
In this kind of model, the slope coefficients measure the constant proportional or relative

change in Y for a given absolute change in the value of X (independent variables), that is,
B = Relative change in regt:essand / Absolute change in regressor

This means that if we multiply the relative change in Y by 100, it gives the pércentagé
change, or the growth rate, of Y for an absolute change in X, the regressor [Ref. 21]. This
explanation about the interpretation of parameter estimates will be useful in

understanding the results of this model in the following sections. The full regression
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results are presented in Table 5.1. Recall from Chapter IV that for the salary model, we
ran a two step model, the first without grade controls, and the second step including grade

level as a control variable. Table 5.1 gives the results of both steps.

1. Goodness of Fit

~ In a linear regression model, the coefficient of determination (R?) is a summary
measure that tells us how well the sample regression line fits the data. It is the most
commonly used measure of the goodness-of-fit of a regression model. Simply put, R?
measures the proportion of thé total variation in Y explained by the variation in the -
explanatory variables. [Ref. 21] Table 5.1 presents the results from estimating the salary
model. In the first step of our salary model, R? is equal to 0.7653, which means 76.53
_percent of the variation in the log of annual salary is explained by. the variatién in the

explanatory variables included in the model. In the second step, R? is equal to 0.9539.

Other measures of goodness-of-_ﬁt are overall significance of the model and the
significance of individual coefficients. For our model we have an F value of 25,963 and a
Prob>F value of 0.0001, which means we reject the null hypothesis that all the
coefficients in the model are equal to zero. In other words, the model has some
explanatory power. All the independent 'variables, except OTHERACE, are statigticaﬂy
significant ét 0.01 level. We decide this by looking at Prob > T values in the SAS output.
As long as the significance level is greater than Prob > T \}alue, we reject the null

hypothesis that an individual coefficient is equal to zero.
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2. Model Results

Ahnost all of the explanatory variables in Table 5.1 have :the expected signs, that
is, they have the expected positive or nggétive impacts on the dependent variable. The
coefficients of MA_MSS6,.PHD86, METROP86, FEDYEAR, PRIEXP, and SVISOR are
all positive as expected. The coefficients of FEMALE, BLACK, HiSPAN"IC,
VETERAN, CLERK, and‘ OTHERWC are all negative as expected. These results are
consistent with past studies. While we would have expected OTHERACE to be negative,
it is positive, but not significant. This may be because this category comprises only 5.2

percent of the sample.

Other interesting findings from the model afe that women earn 10.72 percent less
than men, everything else held constant. There are also differénces in minority salaries as
Blacks earn 6.41 percent less than Whites, while Hispanics earn 1.94 percent less. A
person with one more year of federal service experience earns 3.73 percent more. On the'
other hand, the effect of prior experience is nearly zero; an individual with one more year
of prior labor market experience earns only a 0.1 percent highgr annual federal salary.
Individuals in "professional” and "administrative" jobs have higher annual salaries \;vhile
individuals in "clerical" and "other white collar" jobs have lower annual salaries than
individuals in "technical” jobs. Individuals in supervisor positions have 18.48 percent
higher annual salaries. A person wﬁo works in the South Atlantic census region earns

6.03 percent higher annual salary than a worker in the Pacific census region (Column 1

in Table 5.1).
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Both of the education variables have positive effects on salary and they are

significant at the 0.01 level. Master's degree holders earn 4.99 percent rﬁore than
Bachelor's degree holders. This positive effect on annual salary is much higher for Ph.D.
holders at 16.26 percent. 'fhese ‘ﬁndings are consistent with the basic assumption of
human capital theory that individuals wifh higher educational attainment earn more.

However, one should be careful about the interpretation of coefficients. If we consider

- that Master's degree and Ph.D. degree holders begin their jobs in higher grade levels and

there is a very high correlation between grade levels and annual salary (0.9017), then the
effects of educational attainment may be overstated in the model. Tables 5.2 and 5.3
display the distribution of educational attainment by occupational category and grade
level, respeétively. Table 5.2 shows that M.A. holders are more likely to be classified in

the "professional” occupational classification. Also, the modal entry grade for M.A.

holders is GS-9,’whéreas for B.A''s it is GS-7. To be able to see the effect of educational

attainment more accurately we controlled for grade levels in the second step by
introducing GRADES6 variable into the model in Column 3 of Table 5.1. Controlling for

grade level gives us within-grade earnings differentials.

In the second model, all the variables except SFEDYEAR and OTHERWC are
significant at the 0.01 level. Having an M.A. again has a positive effect on annual salary
but its magnitude is very cloge to zerb (0.003). Master's degree hoiders earn ohly a03
percent highe; annual salary when grade level is controlled. Thus, controlling for current
grade level reduces the impact of M.A. by 94 percent. In this model Ph.D. degree holders

earn 4.04 percent higher annual salary compared to Bachelor's degree holders.
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Controlling fof grade level reduces the impact of a doctorate by 75 percent. In other
words, most of the effect of the educational attainment variables is associat¢d with
differences in gr_ade .leyel_s; Column 3 of Table 5.1 reveals that the effeqt of almgst all of
the vériable‘s in the model fall after GRADESG .is introduced. The effect of SVISOR, for

example, decreases from 18.48 percent to only 3.96 percent.
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Table 5.1. Parameter Estimates and Standard Errors of Semi-log Salary Model for

all Federal Workers, 1986 -

-Without Grade Control With Grade Control
Independent |Parameter |Standard |Parameter |[Standard
Variables Estimate Error Estimate Error
INTERCEPT 9.7217* 0.0024 9.0572* 0.0013
FEMALE -0.1073* 0.0011 -0.0389* 0.0005
BLACK -0.0641* 0.0015 -0.0158* 0.0007
HISPANIC -0.0194* 0.0025 -0.0078* 0.0011
OTHERACE 0.0012 0.0019 0.0099* 0.0008
. [VETERAN -0.0543* 0.0010 -0.0285* 0.0005
MA_MS86 0.0499* 0.0010 0.0030* 0.0005
PHD86 0.1627* 0.0024 0.0404* - 0.0011
METROP 0.0158* 0.0011 -0.0015* 0.0005
FEDYEAR 0.0373* 0.0002 0.0084* 0.0001
SFEDYEAR -0.0006* 0.0000 0.0000 0.0000
PRIEXP 0.0009* 0.0002 0.0011* 0.0001
SQPRIEXP -0.0001* 0.0000 0.0000* 0.0000
NEWENG 0.0369%| . 0.0022 0.0045* 0.0010
MIDATLAN 0.0260* 0.0016 0.0029* 0.0007
EI_\STNC 0.0524* 0.0016 0.0039* 0.0007
WESTNC -0.0144* 0.0021 -0.0185* 0.0009].
SOUTHAT 0.0604* 0.0013 0.0117* 0.0006
EASTSC 0.0164* 0.0019 -0.0032* 0.0008
[WESTSC -0.0422* 0.0018 -0.0112* 0.0008
MOUNTAIN -0.0072* 0.0021 -0.0050* 0.0009
SVISOR 0.1849* 0.0010 0.0396* 0.0005
PROF 0.3638* 0.0017 0.0576* 0.0008
ADMIN 0.2294* 0.0017 -0.0066* 0.0008
|CLERK -0.2350* 0.0024 0.0331* 0.0011
ORHERWC -0.2806* 0.0081 0.0040 0.0036
GRADES86 N.L** N.L 0.1083 0.0001
R* 0.7653 0.9539}
F VALUE 25,953 - 158,467}
SAMPLE SIZE 119,070 119,070}

*Significant at 0.01 level.

**N.I. = not included
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Table 5.2. Percentage Distribution of Educational Attainment by Occupational

Category
OCCUPATIONAL I 1986 INVENTORY NEW HIRES
CATEGORY B.A./B.S. |[M.A/M.S. |Ph.D B.A./B.S. |[M.A/M.S. |Ph.D
-|Professional 50.47 58.33 87.57 55.62| 57.53 188.66| .

Administrative 35.21 36.39|. 11.21 21.47 27.53 10.82
Technical 7.58 3.35 0.63 8.02 7.22 0.00
Clerical 6.44 1.81 0.53 14.06 7.01 0.52
|Other White Collar 0.30 0.12 0.07 0.84 0.72 0.00
TOTAL* 100 100 100 100 100 100

*Individual percentages may not add up to 100 because of rounding.

Table 5.3. Percentage Distribution of Educational Attainment by Grade Levels

GRADE | 1986 INVENTORY NEW HIRES
LEVELS |B.A./B.S. |[M.A/M.S. (Ph.D B.A./B.S. [M.A/M.S. |Ph.D
1 0.01 0.00 0.00 0.08 0.00 0.00
2 0.05 0.02 0.00 0.43 0.00 0.00
3 1.03 0.29 0.02 5.88 2.16 0.00|
4 2.35 0.80 0.15 6.51 4.54 0.00
5 6.28 1.59 0.36 20.84 8.35 1.03
6 1.41 0.38 0.18 0.73 0.52 0.00
7 9.01 3.22 0.59 33.11 17.563 2.58
8 0.48 0.21 0.00 0.44 0.93 0.00
9 12.62 9.73 3.03 11.93 33.30 10.31
10 0.46 0.39 0.08 0.25 0.52 0.00
1 19.15 17.01 7.70 6.62 17.63 22.68
12 25.95 27.60 25.14 3.17 10.31 43.81
131  13.55 20.55 23.89 0.55 2.37 10.82
14 5.56 12.14 22.98 0.35 1.03 6.70
15 2.07 6.06 15.77 0.13 0.82 2.06
16 0.02 0.01
17, 0.00 0.00
18 0.00 0.00
TOTAL* . 100 - 100
*Individual percentages may not add up to 100 because of rounding.

We also ran the same model for a sample of new hires only. Table 5.4 displays

estimates from this model.- All the variables except HISPANIC, OTHERACE,
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METROP86, MIDATLAN, WESTSC, and MOUNTAIN are significant at the 0.01 level.
OTHERACE is significant at the 0.05 level. For this model R? is 0.5775, and Prob > F
value is 0.0001, which that means we reject the null hypothesis that all the parameter

estimates are equal to zero.

All the variables except HISPANIC, VETERAN, and MOUNTAIN have the
same signs as in the inventory model. Veterans have an advantage at the beginning of
their employment. They earn 5.99 percent higher annual salaries compared to non-

veterans, all other things held constant.

Educational attainment variables again have positive signs. And their effects are
greater than they were in the cross-sectional model of all workers in Table 5.1. Master's
degree holders earn 8.98 percent higher annual entry level salaries while Ph.D.'s earn
28.22 percent more. For the full sample in Table 5.1 these effects were 4.99 pércent and

16.27 percent for M.A.'s and Ph.D.'s, respectively.

These results are consistent with the findings of Dunson (1985). He ‘also found
that M.A. and Ph.D. degree holders generally earned more than those with a B.A. degree
because they were in grades with higher mean earnings. He stated that only 26 percént of
the total earnings differentials between those with doctorates and those with B.A. degrees
occurred within-grade in the Army sample. For the same sample, only 20 percent of fche

earnings differential occurred within-grade when M.A.'s were compared to B.A.'s.
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Table 5.4 Parameter Estimates and Standard Errors of Semi-log 1986 Starting

Salary Model for New Hires -

Independent [Parameter Standard o
Variables Estimate  |Error
INTERCEPT 9.5839* 0.0126
FEMALE -0.0750* 0.0054
BLACK -0.0399* 0.0082
HISPANIC 0.0076 0.0130
OTHERACE 0.0213** 0.0086
VETERAN 0.0599* 0.0107
MA_MS86 0.0898* 0.0074
PHD86 0.2823* 0.0155
METROP 0.0033 0.0065
PRIEXP 0.0139* 0.0009
SQPRIEXP -0.0002* 0.0000
NEWENG 0.0654* 0.0135
MIDATLAN 0.0113 0.0096
EASTNC 0.0469* 0.0098
WESTNC -0.0420* 0.0131
SOUTHAT 0.0712* . 0.0071
EASTSC 0.0395* 0.0128}
WESTSC -0.0090 0.0087
MOUNTAIN -0.0051 0.0123
SVISOR 0.3242* 0.0148
PROF 0.3378* 0.0094
ADMIN 0.1014* 0.0100
CLERK -0.2101* 0.0111
ORHERWC -0.1751* 0.0281
R* 0.5775

F VALUE 443.971

SAMPLE SIZE 7,495

*Significant at 0.0

1 level.

**Significant at 0.05 level.
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B. RESULTS OF PROMOTION MODEL

In the construction of the promotion model in Chapter 4, v;'e included only federal
employees serving in the DoD in 1986 and looked at their promotion histories between
1986 and 1992.. The purpose of choosing a»6-year peﬁod was to allow greater variation in
the promotion outcomes over time and to keep the number of observations high for better
statistical reliability. A binary dependent variable PROMOTE for this model waé created
based on individuals who were promoted at least §nce between September 1986 and
September} 1992. The data set identified "date of last promotion" for each federal
employee, which is the data element used to construct the dependent variable. If the
individual's date of last promotion as of 1992 data set fell between 1986 and 1992, the

dependent variable PROMOTE took a value of 1, otherwise it took the value of 0.

Four speci'ﬁ.cations of the basic promotion model are examined in this section. In .
the first specification, we run the model without controls for grade level and performance
rating. In the second speciﬁcation, we introduce grade level controls. Following that,
only controls for the individuai;s performance rating are added to the model. In the final
specification, we run the model including the controls for both grade level and

performance rating.

For the prdmotion model, maximum likelihood logit techniques were used to
estimate the probability of being promoted for a particular individual based on the

following equation;

Prob(Promote)=f,+pX+¢

78




The interpretation of coefficients from logit models is not as straightforward as in OLS

model. The basic logit equation can be written as: .
 Lein (P/1-P)=BrHBXHe

where L is “logit,” and (P; / 1I-P;) is the odds ratio in favor of being promoted. The
interpretation of B, the slope, is the change in L for a unit change in X; that is, it tells how
the log-odds in favor of being promoted éhan'ge as, let’s say, years of federal service
changes by one year. The constant (intercept) By is the value of log-odds in favor of being
promoted if years of federal service is zero. Like. most interpretations of intercepts, this
interpretation may not have any useful meaning. [Ref. 21] Finally, the probability of
being promoted is calculated using the following equation, which is derived from the

logit equation above and known as cumulative logistic distribution function:
P=1/1+e®"F%

In the following sections, the measures of goodness-of-fit and the results of the

promotion model will be discussed.

1. Goodness of Fit

Before interpreting the results, the “goodness of fit” of the model is examined.
There aré three measures of goodness-of-fit ina légit modei: 1) The likelihood value and
its p-value; 2) The statistical significance of éach of the explanatory variables in the
model; and 3) The classification table. The first determinant of goodness of fit in a logit

model is the -2 LOG L value. This value is distributed Chi-square, and tests the
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hypothesis that all coefficients are no different from zero. The -2 Log_ L value for the
promotion model is 157,710 (p=.0001). Thus, at least one-of the coefficients is

significantly different from zero. In other words, the model has some explanatory power.

In the inventory model, for‘ the first stage, we have 16 of the 19 variables are
significant at the 0.01 level or better. When we introduced controls for both grade level
and individual’s performance 15 out of 21 explanatory variables were statistically

significant.

As the third measure of a model’s fit, we would like to maximize the number of
correctly predicted events and non-events in the model. The term “event” in the
promotion model can Ee defined as an observation that is predicted to be promoted when
the person actually gets promoted. And, similarly, a “non-event” is an observation that is
predicted as not ‘being prorridted who does not actually get promoted. The classification »
tables of the promotion models provide us with almost 65-70 percent correctly predicted
events and non-events at cut-off points of 0.5 and 0.56. Since we have high percentages
of correctly predicted events and non-events along with the significant Chi-square value
and the high number of statistically significant variables we conclude that the goodness-

of-fit of the promotion models is acceptable.

2. Model Results

In the first specification of the promotion model, we did not control for grade
level in order to focus on the effects of individual characteristics on promotion

probability. Table 5.5 provides a list of the explanatory variables along with parameter
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estimates, standard errors, and partial effects for the models with and without grade

controls. The results in column 1 of Table 5.5 shows that all the independent variables

except HISPANIC, CLERK, and FLEET are stati_stically significant at the 0.01 level.

However, five of the .‘independent variéble's - BLACK, HISPANIC, VETERAN,
MA: MS86, and PHD86 -- have different signs from what were expected. We expected
that Blacks, and Hispanics would be less likely to be promoted than Whites, and veterans
would be less likely to be promoted than hon—veterans. Furthermore, we assumed that
higher educational ‘attainment should lead to higher probability of promotion. The
MA._MS86 and PHD86 variables have negative signs, which means that Master’s degree
and Ph.D. holders are less likely to get promoted than Bachelor;s degree holders. Except
for these five, all the other variables have expected signs as hypothesized in Chapter IV.

The FEMALE variable has a positive sign while OTHERACE, FEDYEAR, and SVISOR
have negafive signs.
- In the promotion model, the notional person is specified as a white male, non-

veteran, non-supervisor, with a Bachelor’s degree, who has 11.5 years of federal service

and occupies a technical job in an administrative area. An individual with the

~ characteristics of the notional person has a predicted promotion probability of .664. The

partial (marginal) effects displayed in Table 5.5 are computed based on this notional
person by changing. each variable one unit one at a time. All the other things COI‘lSt;':lnt,
womeﬁ are 6.35 percentage points more likely to be promoted, Blacks are 2.2 percentage
points more likely to be promoted, and those from other racial categories (except

Hispanics) are 7.11 percentage points less. likely to be prombted. Veterans appear to be
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1.01 percentage points more likely to be promoted than non-veterans. Supervisors are 7.8
percentage points less likely to be promoted compared to non-supervisors. FEDYEAR is
estimated as negatively correlated with promotion probability. One additional year of

federal service decreases the promotion prdbability by 1.91 percentage points.

Table 5.5. Logit Estimates, Standard Errors and Partial Effects of Promotion
Model®
(without control for individual’s performance rating level)

Independent L (1) Without Grade Control (2) With Grade Control
Variables Parameter [Standard |Partial |Parameter |Standard |Partial
_ Estimate |Error Effects |Estimate |Error Effects
INTERCEPT 1.6549 0.0320} 4.3005 0.0515}
FEMALE 0.3009* 0.0174 0.1072* 0.0181f O.
BLACK 0.1003* 0.0238 -0.0429 0.0246| -0.0107
HISPANIC 0.0366 0.0352] 0.0081] -0.0836** 0.0361| -0.0208
OTHERACE -0.3055* 0.0270| -0.0711 -0.3881* 0.0278( -0.0943
VETERAN 0.0458* 0.0140] 0.0101 0.0853* 0.0143{ 0.0213
MA_NMS86 -0.0732* 0.0148| -0.0165 0.0825* 0.01561| 0.0206
PHD86 ' -0.2549* 0.0346] -0.0590 0.1293* 0.0350| 0.0323
FEDYEAR -0.0844* 0.0009] -0.0191} ~-0.0560* 0.0010; -0.0139
SVISOR -0.2599* 0.0149{ -0.0602 0.1966* 0.0162] 0.0491
PROF -0.3340* 0.0271} -0.0780 0.5577* 0.0313| 0.1377
ADMIN -0.2233* 0.0272| -0.0514 0.4959* 0.0306| 0.1229
CLERK 0.0207 0.0407| 0.0046 -0.9936* 0.0447| -0.2225
[OTHERWC 1.0633* 0.1668| 0.1857 0.0552 0.1723| 0.0138
FLEET -0.2579* 0.0240] -0.0597 -0.2992* 0.0247| -0.0733
INTEL -0.0370 0.0304] -0.0069] 0.0730**|  0.0311] 0.0182
MATERIAL -0.2173* 0.0165] -0.0500 -0.1194* 0.0170{ -0.0296
TRAINING .-0.4752* 0.0289| -0.1126] -0.5915* 0.0296| -0.1406
MEDICAL -0.7447* 0.0427| -0.1798 -0.9337* 0.0440] -0.2112
HEADQRT -0.3756* 0.0447| -0.0881 -0.0734 0.0459( -0.0182
GRADES86 - -0.3457* 0.0048| -0.0843
-2LOGL 157,71 151,843}

SAMPLE SIZE 128,069 128,069

*Significant at 0.01 level.
**Significant at 0.05 level.
*Dependent variable = PROMOTE: (0) Not promoted by 1992, (1) Promoted by 1992.
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Having a Master’s degree or Doctorate is negatively correlated with promotion.
Master’s degree holders have a 1.65 percentage point lower promotion probability, and
Ph.D. holders have a 5. 95 percentage pomt lower promotlon probablhty These results

| may not be surprising if we recall that Master’s degree and Ph.D. holders occupy higher
grade levels and promotion opportunities tend to be less numerous at the higher grades.
Thus, Master’s degree or Ph.D. holders may have lower chances of being promoted than
Bachelor’s degree holders who are hired at lower grade levels. Therefore, we introduced
a control for the grade level in 1986 into the model in order to investigate within-grade

effects of the right hand side variables on the promotion probability.

In the promotion model with a control for the grade in 1986, there are only three
independent variables out of 20 that are not significant: BLACK, OTHERWC, and
~'HEADQRT. HISPANIC and INTEL are'statistically significant at the 0.05 level,' while
all other 15 independent variables are significant at the 0.01 level or better. Differing |
from the model without grade control, all explanatory variables have expected signs in
accordance with the hypotheses in Chapter IV. All minority variables have negative
signs. That is, Blacks, Hispanics, and other minority groups are 1.07, 2.08, and.9.43
percentage points, respectively, less likely to be promoted than Whites. The effect of
‘ educational attainment seems to favor promotion when we control for the grade in 1986.
Bofh a Master’s degree and a Ph.D. have a significant and positive effect on promotion.
A Master’s degree holder is estimated to have 2.06 percentage points higher promotion

probability, and an individual with Ph.D. is 3.23 percentage points more likely to be

promoted.
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For the third and fourth specifications of the promotion model, we re-estimated
the previous two models (with/without grade contfol) but included controls for each
1nd1v1dual’s perfonnance ratings dunng the 1986-1992 period. If superwsor ratings
 reflect true on-the-job performance they should be a key element dlstmgulshmg between
those who do and those who do not get promoted. Thus, an individual’s in-house
perceived job performance should be controlled in the model. Table 5.6 displays the
results for the models that include control for an empioyee’s performance rating level.
Introducing.RATLE‘V causes either small increases or decreases in the partial effects of
the other explanatory variables when we do not control for grade level. All the variables
have the same signs as they do in the first specification of the promotion model. The
signs of MA_MS86 and PHDS6 are negative again. The results suggest that a Master’s
degree holder is 1.86 percentage points less likely to be promoted, and a Ph.D. holder is

6.44 percentage point less likeiy to be premoted when we do not control for grade level.

In the final specification, we control for both performance rating llevel and grade
level. Introducing both controls decreases the partial (marginal) effects in general. The
signs of all the variables except that of BLACK remain unchanged from the second
specification of promotion model in Table 5.5. BLACK is not found to be statistically
significant along with HISPANIC, OTHERWC, and INTEL. All the remaining variables
are sigﬁiﬁcant at the 0.01 level. MA_MSS6 and PHDS86 have positive and slightly
smaller partial effects than they do in the second specification in Table 5.5. The results
suggest that an Master’s degree increases promotien probability by 1.92 percentage

points, which is 0.14 percentage point smaller than the effect in the specification in Table
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5.5 when we do not control for performance rating level. Likewise, a Ph.D. increases
promotion by 2.9 percentage points, which is 0.33 percentage point less than the effect in
the specification controlling for 1986 grade level but not controlling for performance

‘rating level in Table 5.5.

Table 5.6. Logit Estimates, Standard Errors and Partial Effects of Promotion
' Model®
(with control for individual’s performance rating level)

Independent [ (3) Without Grade Control (4) With Grade Control
Variables Parameter [Standard [Partial [Parameter [Standard |Partial

Estimate |Error Effects |Estimate |Error
INTERCEPT 1.0021 3.4914] 00569
FEMALE 0.2943* 0.0865* 0.0182
BLACK 0.1343* 0.0002 0.0247
HISPANIC 0.0587 0.0353] 0.0128 -0.0591 0.0363
OTHERACE -0.3010* 0.0271] -0.0693 -0.3870* 0.0279
VETERAN 0.0359** 0.0141| 0.0079 0.0724* 0.0144
MA_MS86 -0.0834* 0.0148; -0.0186 0.0770* 0.0152
PHD86 ' -0.2806* 10.0348| -0.0644 0.1160* 0.0352
RATLEV 1 0.1859* 0.0081} 0.0395 0.2743* 0.0084| -
FEDYEAR -0.0865* 0.0009| -0.0193 -0.0572* 0.0009
SVISOR -0.2834* 0.0149; -0.0651 0.1893* 0.0163
PROF -0.3354* 0.0272{ -0.0776 0.6079* 0.0315
ADMIN -0.2273* 0.0273| -0.0518 0.5305* 0.0308
CLERK 0.0202 0.0408| 0.0044 -1.0523* 0.0450
OTHERWC 1.0550* 0.1665| 0.1822 -0.0049 0.1719
FLEET -0.3099* 0.0242| -0.0714 -0.3757* 0.0249
INTEL -0.0714** 0.0306| -0.0159 0.0207 0.0313
MATERIAL -0.2353* 0.0165} -0.0537 -0.1374* 0.0171
TRAINING -0.5248* 0.0290{ -0.1299 -0.6696* 0.0299
MEDICAL -0.8151* 0.0428| -0.1963 -1.0487* 0.0444
HEADQRT -0.4481* 0.0449| -0.1050 -0.1596* 0.0463
GRADES86 -0.3662* 0.0049
-2LOGL 150,749 3 o
SAMPLE SIZE 128,069J;

_ *Significant at 0.01 level.
**Significant at 0.05 level.
*Dependent variable = PROMOTE: (0) Not promoted by 1992, (1) Promoted by 1992.
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In general, the effect of educational level on promotion probability is found to be
statistically significant in all fbur specifications shown in Tables 5.5 and 5.6. The
‘variables fqr educational attainment get negative signs when we do not control for each
‘individual’s gratlé level in 1986. This result seéms reésoﬁable when we think that higher -
degree holders occupy positions at higher grade levels and usually these positions have
less chance of later promotion due to there being fewer openings at higher grades. When
we control for grade level to see the Mthin-gtgde effects of educational level on
promotion the signs of the education are positive as we expected. Introducing control for
performance rating level in the later stages makes no change in the signs but lowers the

partial effects slightly.

C. RESULTS OF RETENTION MODEL

In Chapter IV, we described the retention rrtodei based on stay-leave decisions for
the 6-year period between 1986 and 1992. An individual either remains a federal worker
during this period or he/she leaves. Because. of the binary nature of the dependent
variab1¢ the logit technique was used. If an individual is still a federal worker in 199?, the
independent variable RETENT92 takes the value of 1, otherwise it takes the value of 0.
The parameter estimate in the logit model measures the change in L [ln(Prob(stety)/l-
Prob(stay))] for a unit change ina given independetlt vat:iable. That is, a slope coefficient
(parameter estimate) in this retentiqn model tells how the log-oddé in favor of staying
change as thé independent variable changes by a unit. In the following sections, we will

" explain goodness-of-fit measures for the model and estimates of this model for both the
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full 1986 cross-sectional sample and the new hires sample. The logit model estimates for

both the inventory sample and for new hires in 1986 are presented-in Table 5.7.

1. Goodness of Fit

A general gbodness-of—ﬁt measure for logit model is the -2 LOG LIKELIHOOD
statistic. This statistic has a chi-square distribution under the null hypothesis thatall
regression coefficients in the model are zero. The -2 LOG L values for the inventoryAand
"new hires" samples are 107,689 and 6243,'respectively. We test this hypothesis by

looking at the p-value. For both samples we have p-values of 0.0001, which means as
long as the significance level is greater than this value, we reject the null. When the null
hypothesis is rejected, it can be concluded that the regression model has some

explanatory power.

As a second goodness-of-fit measure, we can look at the significance of 4the
individual variables. We decide whether a variable is significant by looking at the
Pr>Chi-Square value. If the significance level is greater than this value then the variable
is statistically significant. For the 1986 inventory, 15 out of 16 éxplanatory variables are
significant at the 0.01 level. For "new hires" sample 10 out of 15 explanatory variables

are significant at the 0.01 level.

Another measure of goodness-of-fit is the classification table. The ability of a
retention model to classify stayers and leavers accurately provides some indication as to
the usefulness of the model. "Sensitivity" is the ratio of the number of stayers correctly

predicted as stayers, while "specificity" is the ratio of the number of leavers correctly
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predicted as leévers by the model. We want these two to be as high as possible. Actual
retention rate (stayers/total sample) for the 1986 inventory is 0.79 (88936/112953). This
~ gives us an idea about' the cutoff point. Predicted probabilities below ;his point are
classified as leavers and those abové if are cléssiﬁed as stayers. At this point our rﬁ'odel ’

correctly predicts 60.7 percent of the stayers, and 65.3 percent of the leavers.

2. Model Results

All the independent variables in the first column of Table 5.7 except HISPANIC
afe significant ai the 0.01 level. The independent variables FEMALE, VETERAN, »
AGE86, MA_MS86, PHD86, FLEET, TRAINING, MEDICAL, and HEADQRT all have
negative signs. The effect >of age on retention is not consistent with the assumption that
older workers have less job mobility than younger workers. Note, h0wev¢r, the definition -
of separatfon used here includes people WHo leave the DoD, but remain in féderal service
in a2 non-DoD agency. Although we excluded individuals with a federal service greater
than 14 years to avoid the neéative effect of retirement on retention, some individuals in
our 1986 inventory sample might still gain their retirement eligibility during‘ this period.
Negative signs of educational attainment variables can be explained by higher job
opportunities in the labor market. The variables BLACK, HISPANIC, OTHERACE,
FEDYEAR, AVERAGE, INTEL, and MATERIAL all have positive signs. The positive
signs of ethnicity and race variables caﬁ be explained by lower job opportunities in the
labor market. Firm-specific experience, FEDYEAR, is also consistent with past studies.

As one's years of federal service increases, it means an individual is accumulating larger
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amounts of firm-specific human capital. Average performance rating during this period,
AVERAGE, also has a positive effect on retention, which means better performers have a

higher probability of staying in DoD. This is consistent with our expectation.

To coﬁment on the relative effeﬁts of Aindividual variables WC have to calculate
partial (marginal) effects. For this model, a person with base case characteristics (male,
white, non-veteran, 36.05 years of age, B.A. holder, with an average performance rating
of 3.96, with federal experience of 6.07 years, and working in a “technical” area) has a
predicted retention probability of 0.7997. The model calculates probabilities by
increasing each variable by one umt The difference between base case probability and
calculated probability for a variable’s gne unit change gives us the partial effect of that

variable.

 The retention model indicates that women are 9.12 percentage poiﬁté less likely to '
stay when compared to meﬁ; Blacks and Hispanics are 3.18 and 0.72 percentage points,
respectively, more likely to stay in DoD. Eacl} additional year of age reduces the
retention rate by 0.16 percentage points. A person with one more federal service year is
0.81 percentage points more likely to stay. A person with a 1-unit higher éverage
performance rating (e.g. going from 4 to 5) during the period between 1986 and 1992 is
10.29 percentage points more likely to stay in DoD. MEDICAL has the greatest effect on
retention among functional area; an individual in "medical" area is 16.73 pefcentage

points less likely to stay in DoD when compared to a person in "technical” area.

Both educational attainment variables are significant at the 0.01 level. M.A.'s are

1.58 percentage points less likely to stay and Ph.D.'s are 2.61 percentage points less |
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likely to stay. These negative effects may arise because of job opportunities for more

educated workers in the labor market.

ca

Table 5.7. Logit Estimates, Standard Errors and Partial Effects of Retention Model®

Independent | 1986 Inventory 1986 New Hires
Variables Parameter |[Standard Partial Parameter |Standard Partial
Estimate Error Effect Estimate Error Effect
INTERCEPT -1.8911* -0.0593 -4.3695*| . 0.2505
FEMALE -0.4964* 0.0174 -0.3848* 0.0677
BLACK 0.2119* 0.0259 0.3114* 0.1037
HISPANIC 0.0456 0.0424 -0.1246 0.1576 -0.0220]
OTHERACE 0.3913* 0.0335 0.5995* 0.1124 0.0852
VETERAN -0.1265* 0.0212 0.0254 0.1403 0.0043
AGE86 -0.0103* 0.0009 . 0.0170* - 0.0044 0.0029
MA_MS86 -0.0961* 0.0198 -0.0158 -0.2744* 0.0954 -0.0503
PHD86 -0.1555* 0.0451 -0.0261 -0.3142 0.2039 -0.0582
FEDYEAR 0.0513* 0.0020 0.0081 b 5
AVERAGE 0.8422* 0.0128 0.1029 1.3822* 0.0591 0.1525
FLEET -0.2391* 0.0285 -0.0410 -0.8994* 0.1274 -0.1886
INTEL 0.1972* 0.0383 0.0297 0.0512 0.1437 0.0086
MATERIAL 0.5073* 0.0197 0.0692 0.1829** 0.0764 0.0296
TRAINING -0.1217* 0.0330 -0.0202 --0.9641* 0.1498 -0.2043
MEDICAL -0.8420* 0.0379 -0.1673 -1.6098* 0.1391 -0.3643
HEADQRT -0.1774* 0.0495 -0.6801* 0.1798 -0.1369
-2LOGL ' 107,689} 6,243]
SAMPLE SIZE 112,953 6,007

*Significant at 0.01 level.
**Significant at 0.05 level.

*Dependent variable = RETENT92: (0) Individual is no

1992.

t in DoD in 1992, (1) Individual is still in DoD in

For the new hires model, in Columns 4-6 of Table 5.7, all the variables except

HISPANIC, VETERAN, PHD86, INTEL, and MATERIAL are significant at the 0.01

level. In the new hires sample veterans and older workers have higher retention rates.

This sample has a younger population than the inventory sample and retirement might

have little effect on the retention decision. This is consistent with the literature that older
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people are less likely to change jobs and job mobility is greater for yqunger workers.
Positive effect of salary in early years of employment of veterans-may affect their "stay"
decision. .

Again perf;)nnance rating has a positive effect.on fetentfon. A person 4'with a one-
unit higher average pérfonnance rating is 15.25 more likely to stay. We can conclude that
in early years of employment performance ratings have a greater effect on the stay/leave
decision. |

For this sample, PHD86 variable is not statistically significant, while MA_MS86
is significant at the 0.01 level. Both éducational attainment variables have negative signs
as in the 1986 inventory sample. An M.A. holder who is a new hire is 5.03 percentage
points less likely to stay in DoD. This prediction is greater than that invthe inventory
sample where the effect was 1.58 percentage points. This is also consistent w1th the
expeétation aﬁd litéramre on this area that in early years of employfnent people are more
likely to change jobs. During this time the job matching and job search processes induce

job changes.

D.  RESULTS OF PERFORMANCE RATINGS MODEL

In the ﬁcrformance ratings model developed in Chapter IV, we included in the
sample all federal employees serving in the DoD in FY1986 and created a dummy
variable based on whether the average of their performance ratings between 1986 and

1994 fell into the top half of the distribution for all ratings. We computed the average
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performance ratings over an 8-y§ar period (1986-1994). The dependent variable for this
model, TOP, is based on an individual having an average performance rating which
exceeds the mean value of all perfox_'mance ratings (4.005) o_vef the 1986-1994. That is, if
the individue{l's computed averége performancé rating e#:ceeded fhe mean value of all
employees in the sample, then the dependent variable TOP took the value of 1; otherwise

it took the value of 0. The basic performance-ratings model can be written as:
Prob(Top)=P, +pX+e

Because the dependent variable is dichotomous, meaning that an event either occurs or
does not occur, the logit technique was again used for estimations. The theoretical
background of the logit model was explained in detail earlier in the thesis. Recall that the

coefficients of the independent variables measure the change in L (logit) for a unit change

in each explanatory variable. That is, a coefficient in this pérformance ratings model tells

how the log-odds of being in the top half of the distribution of all ratings changes as one
of the explanatory variables changes by one unit. In the following sections, the goodness-
of-fit and the models both for 1986 inventory and 1986 new hires will be discussed as
well as the parameter estimates. The results for both the invehtory sample and for new

hires in 1986 are displayed in table 5.8.

1. Goodness of Fit

The three measures of goodness-of-fit for logit models indicate acceptable model
performance for the performance-ratings models for both the 1986 inventory sample and

the 1986 new hires sample. The log-likelihood values for the inventory and “new hires”
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samples are 245,741 and 8,687, respectively. The p-values for both samples are 0.0001,
which means that at least one of the coefficients in the model is significantly different

from zero. In other words, the performance-ratings model has some explanatory power.

In the inventory model, 18 of 19 variables are significant at the 0.01 levél. For the
“new hires” model, the number of significant variables is 13 out of 18; six are significant

at the 0.01 level, two are significant at the 0.05 level, and five at the 0.10 level.

The classification tables for the two models provide us with almost 60 percent
* correctly predicted events and non-events at qut-off points of 0.4 and 0.48. The term
“event” in the performance-ratings model is defined as an observation predicted to be in
the top half of performance ratings when the person is actﬁally in the top half. And,
similarly, the term “non-event” is an observation that is predicted to be in the bottom half
when she/he vivs actually in the bottom half. Since we have high percentages of éorfeétly
predicted events and non-events we conclﬁde that we have an acceptable goodness-of-fit

for both models.

_2. " Model Results

In the 1986 inventory sample all the independent variables except CLERK are
significant at the 0.01 level. All the variables have the signs hypothesized in Chapter IV.
The | explanatory variables BLACK, HISPANIC, OTHERACE, FEDYEAR, and
OTHERWC are negatively correlated with being in the top half of the distribution of all
.performance ratings. The rest of the variables -- FEMALE, VETERAN, MA MS86,

PHD86, SVISOR and occupational group and functional area -- have positive signs.
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In the performance-ratings model, the notional person is specified as a male,
white, non-veteran, non-supervisor, with a bachelor's degree, who has 12.2 years of A
federal service, and whose occupational group is technical and functional area is
administratﬁe. An individual with the characteristiés of the notiohél pérson_ has a
predicted probability of .267 to be in the top half category of the performance ratings
distribution. The partial (marginal) effects displayed in Table 5.8 are computed based on

this notional person by changing each variable one unit one at a time.

Other things constant, the model estimates that women are 1.06 percentage point
more liicely to be in the top half of the performance ratings distribution. Blacks,
Hispanics, and those categorized as other race have 8.3, 4.53, and 3.71 percentage points
lower probabilities of being in the TOP hélf category. A veteran is 4.75 percentage points_
more likely to be rated in the TOP category. A supervisor, compared toa non-supervisor,
is 1A1 .57 percentage points more likely to have an average of performance ratings that fall
in the top half of the distribution. This huge differential may be perceived as evidence
that the performance ratings of the individuals who have supervisory status are inflated.
Holding everything else constant, one more year of federal service increases the
‘probability of being in the top half by 0.21 percentage point. Of all occupational grbup
variables, “administrative” has the largest positive marginal effect. of 6.42 percentage
points oﬁ thé dependént variable (when compared to the technical occupatioﬁal group).
Furthermore, a person who works in any headquarters is 18.03 percentage point more
likely to fall in top half of performgnce rating distribution than a person who works in

any administrative functional area.

94




Both of the education variables, MA_MS86 and PHD86, are significant at the
0.01 level. Master’s degree holders are 3.6 percentage points more likely to have average
performance ra_ltings jn the top half, and Ph.D. holders are 6.27 percentage points more
Alilvcely to be in the top ﬁalf. Thesei results show that, as hypothesized in'Chapter v,
educational attainﬁent indicates an individual’s adaptability or ability to cope with job

demands and an important determinant of career success.

In the “new hires” sample, FEDYEAR variz’;ble is excluded since all the
observations are at the beginning of their federal career. For the “new hires” model, only
9 out of 18 explanatory variables are significant. BLACK, SVISOR, ADMIN, INTEL,
MATERIAL, and HEADQRT are significant at the 0.01 level. The MA_MS86 variable is
insignificant while PHD variable is significant at the 0.05 level. All the explanatory
variables have expected signs except FEMALE; Also the VETERAN variable has _the
opposite sign as in the inventory model. The vetéfans’ advantage in initial placement may
but them into jobs for which they arei not fully qualified, thus their average performance
ratings are likeiy to be ldwer than those of non-veterans in the early stages of their

careers.

As shown in Table 5.8, the esfimates suggest that, among newly hired employees,
women are 2.14 percentage points less likely to be in the top half bf all performance
ratings. Likewise, veteraﬂs are 4..41 per;:entage points less likely to be in the TOP
category. For this model, MA_MSS§6 variable is not statistically significant, and PHD86
is significant at the 0.05 level. Both of the educati.on variables have positive signs as in

the 1986 inventory model. A new hire with an M.A. is 3.42 percentage points more likely
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to be in top half of all performance ratings distribution, while a Ph.D, holder is 8.58

percentage points more likely to be in the top haif. -

Table 5.8. Logit Estimates, Standard Errors and Partial Effects of Performance-

‘ Ratings Model® .
Independent || 1986 Inventory 1986 New Hires
Variables Parameter [Standard [Partial [Parameter |Standard |Partial
Estimate Error Effects |Estimate Error Effects
INTERCEPT -0.8771]  0.0247) -0.2638| 013780 i

FEMALE 0.0536°| _0.0113] 0.0106]  -0.0878]  0.0587

BLACK -0.4791* 0.0188} -0.0830 -0.3248* 0.085¢9
HISPANIC -0.2458* 0.0284{ -0.0453 -0.2573 0.1329
OTHERACE -0.1988* 0.0217} -0.0371 -0.2997* 0.0870
VETERAN 0.2303* 0.0116] 0.0475 -0.1819 0.1031] -0.0441
MA_MS86 0.1765* 0.0118| 0.0360 0.1383 0.0763| 0.0342
. |PHD86 0.3002* 0.0275| 0.0627 0.3450** 0.1597( 0.0858

SVISOR 0.5316* 0.0121) 0.1157

0.6145*

FEDYEAR -0.0108* 0.0006| -0.0021}::

PROF 0.0779* 0.0208| 0.0155 0.1187
ADMIN 0.3069* 0.0209] 0.0642 0.3765*
CLERK 0.0313 0.0285| 0.0062 0.2095
OTHERWC -0.2813* 0.1059 -0.0514 0.0067
FLEET 0.5954* 0.0184| 0.1309 -0.0265
INTEL 0.3720* 0.0242| 0.0790 0.5692*
MATERIAL 0.0848* 0.0132| 0.0169 0.3986*
TRAINING 0.9296* 0.0230| 0.2131 0.3230**
MEDICAL 0.8943* 0.0309; 0.2043 0.0664
HEADQRT 0.7977* 0.0326

0.7256*

2LOGL 245,741[:
SAMPLE SIZE 187,049

*Significant at 0.01 level.

**Significant at 0.05 level. .
*Dependent variable = TOP: (0) Individual's average performance rating is smaller than sample mean
for all employees, (1) Individual's average performance rating is greater than sample mean for all
employees. ' -
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VI.‘ CONCLUSIONS AND RECOMMENDATIONS

A. SUMMARY

In this thesis, we 'examined' thé effects of gréduate edﬁcatioﬁ on the job
perforrhance of civilian employees in the Department of Defense (DoD).. The research
required us to review the nature of the federal civilian personnel systemé especially the
areas of pay, promotion, and performance appraisal. Federal employees are subject to
periodic appraisals of their performance under Performance Management Regulations
issued by the office of Personnel Management (OPM). The app?aisal systems are based
on objective, job-related criteria and have performance standards for each element of the
job on which an émployee is tb be evaluated. The DoD civilian employee appraisal
system has five levels of performance rating with level 1 as the lowest and level 5 as the

highest.

The DoD promotion system is based on merit. Competition among employees is-
generally required. To be eligible for prpmotion employees generally must meet the
position’s qualifications, and, if applicable, time-in-grade requirements, the time-after-
competitive-appointment  restriction, and requirements for “fully successful”

performance.

There are various pay systems used by the federal government that are also
applicable to the DoD civilian workforce. Most of the DoD civilian employees are paid

under one of the two main governiment pay systems: (1) the “general schedule” (GS) pay
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system, which sets specific salary levels for the white-collar civilian workers; or (2) the
wage systém, which pertains the DoD’sb craft and trade (blue-collar) workers. Both GS
and wage system (WS) rates are established and adJusted annually pursuant to law and
implementing regulatlons In addition, there are a number of other pay schedules'and
salary systems that govern the amount of compensation paid to certain unique groups of

government employees.

The effects of post-secondary education on an individual’s career have been
studied extensively. In particular, a few researchers have investigated the return on
investmeﬁt for puréuing graduate education. For example, David A.Wise (1975)
conducted two studies in 1975 and concluded that graduate education provided a positive
increase on salary for the employees of a singie firm. Studies that have observed this
effect have attributed the higher earnings to increased job performance. On thg: other
hand, James Médoff and Katharine Abraham (1980) found a positive association between
experience and relative earnings within grade levels in three U.S. manufacturing
corporations. However, they found no association, or a negative association, between
experience and rated performance (a proxy for productivity). They suggest that these
findings provide evidencé contrary to the implications of human capital fheories that the
higher earnings of more experienced workers in a firm reflect thcif on-the-job training,
'which makes them moré productive than their less experienced peers. Similarly, B.
Dunson (1985) replicated one of the Medoff-Abraham tests to examine whether
differences in earnings for a selected group of civilian middle managers and professionals

in the DoD can be explained by the hypothesis that more experienced workers are more
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productive workers. His results were similar to tho'se of Medoff and Abraham. Finally,
Mehay and Bowman (1999) examined the effect of graduate. education on the job
ﬁerf_ormance of Navy ofﬁce;s. .They used promotion as a pe;foﬁriance measure and found B
that thosé with graduate degrees weré mdré likely to be promoted. The effect Was
_somewhat larger for those with degrees funded by the NaV};. However, the effects of

graduate degrees were smaller in models that adjusted for selection bias.

The inimary research question for this thesis was: "What is fhe effect of graduate
education on the job performance of DoD civilian employees? That is, what is the payoff
to employees and the DoD, from advanced education?" For the study, we adopted the
approach of human capital theory that an individual’s productivity, and on-the-job
performance, increases with additional education. To be able to answer this question
differeht proxy measures for ori-the-job pcrfonnance -- salary level, promotion
probability, performance ratings, and retention -- were analyzed extensively in this thesis

using multivariate data analysis techniques.

The data used in this thesis were drawn from Department of Defense Civilian
Personnel Data Files, which were provided by Defense Manpower Data Center (DMDC).
Two data ﬁleé exist for DoD civilian personnel: (1) an inveritory (current status) file, and
(2) a transaction (dynamic) file. Both ﬁle.types c.ontain similar data elements. For the
purpose of this study, DMDC merged these two files intc\) the one on whicﬁ we based the

four job-performance models.

Ordinary least square (OLS) methods were used to estimate salary models and

maximum likelihood logit techniques were used to estimate the binary promotion,
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retention, and performance—ratings models. Salary, retention, and performance-ratings
models were run for two separate samples:(1) 1986 inventory-that includes only the
employees who were serving 1n DoD in 1986 and (2) 1986 new hires that compnse only
the employees who were hired in 1986. Each of the salary and promotlon models was
run twice; first with no controls for grade level, then with controls. Almost all the models
resultecl in a substantial number of statistically significant variables ‘and a high level of
goodness-of-fit. Other than a few exceptions, most of the explanatory variables had
expected signs. Along with educational atlainment, sex, race, veteran status, and
experience (years of federal service and/or prior experience) were estimated to have
substantial effects on the-job-performance. Table 6.1 summarizes the effects of having a

Master’s degree on different performance measures.

Table 6.1. The Effect of Master's Degree on Different Performance Measures* -

Models Specifications |1986 Inventory |New Hires
Salary** 1 4.99 8.99
' 2 0.30 N.A.
Promotion*** 1 -1.65 N.A.
2 2.06 N.A.
3 -1.86 N.A.
4 1.92 N.A.
Retention N.A. -1.58 -5.03
Performance N.A 3.60 3.42
Rating

*Percentage effect on annual salary, Marginal effect (in percentaoe points) on the
probablhty of promotion, retention, or being in "Top" performance category.

**(1) without controlling for grade; (2) controlling for grade

***(])without controlling for grade; (2) controlling for grade; (3) controlling "performance
rating" without grade contro}; and (4) controllmo for both "performance rating" and grade.
N.A. = Not applicable
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'B. CONCLUSIONS

The effect of having a Master’s degree on annual salary level was positive and

. statistically significant. This positive effect was much smaller when "grade level" was -

iﬁtroduced into the model in the second stage. AThis result is not surprising if we consider
that Master's degree holders enter the organiiation in positions at higher grade levels and
the basic determinant of annual salary is grade level. When we ran the model for the
"new hires" sample, we found that the effect of a Master's degree was higher at the
beginning of employment in the DoD. Although the gfade control lowered the effect, it
was still significant. This positive effect 6f a Master's degree is consistent withbpast

studies and with human capital investment theory.

When promotion probability was considered as a performance measure, the effect

of graduate education was found to be statistically significant in all four Speéiﬁcétions of

the model. The control variable for Master's degree had a negative sign when we did not

control for grade level. This result seems reasonable when we consider that individuals
with higher educational attainment occupy positions at iaigher grade levels and people in
these positions usually have fewer opportunities for promotion due to fewer openirfgs at
those levels in the hierarchical structure of the organization. When we controlled for
gradé level to see the within-grade effect of a Master's degree on promotion, the effect
was positive as'expected. Introducing controls for performance rating level in the later

stages made no change in the direction of the effect but lowered the marginal effect of a

Master's degree slightly.
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The effect of graduate education on retention (the probability gf staying) was
_negative and statistically significant. This negative effec;t was much higher when we ran
the model for the "new hires" only sample. Both findings from this model are reasonable |
~bécause of greater job opportunities 1n the labor market for Master's degree holders
compared to Bachelor's degree holders. Individuals invest in graduate education
expecting higher returns in the future. So, they are more likely to search for better

opportunities in the labor market especially in the early years of their employment.

The last productivity measure was performance rating level. The effect of a
Master's degree was found to be poéitive and statistically significant. This positive effect
was almost the same in both the inventory and "new hires" samples. This .ﬁnding
confirms our assumption that individuals with higher educational attainment, in our case

Master's degree holders, are better performers compared to Bachelor's degree holders.

In summary, we conclude that Master's degree holders earn higher annual salaries
and é.re more likely to promo{e. They are more productive Qorkers within the DoD. On
the other hand, they are less likely to stay in the DoD when compared to Bachelor's
degree holders. All these findings are consistent with basic human capital investment
theory. But they contradict with the findings of Dunson (1985) and Medoff and Abraham
(1980) that there is no relation between human capital investment and on-the-job

performance.
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C. RECOMMENDATIONS FOR FURTHER RESEARCH

This thesis investigated the effects of graduate education on the job performance
of DoD civilian employees. We found that graduate education has a positive effect on

annual salary, promotion, and performance rating; a negative effect on retention.

Until this thesis, no known attempt has been made to investigate the effect of
graduate education on the job perform;dnce of federal civilian employees using the
performance measures we have developed. Because this is the first research in this érea,
further research is strongly recommended. ‘Specific points for further research are

discussed in the following paragraphs.

First of all, the Department of Defense Civilian Personnel Data File that we used
for this study has some problems. lPerformance ratings and promotion information for
some DoD agencies was not provided for some years. Also, there were some flaws in ﬁe

. "educational attainment" and "year of degree attained" data elements. These problems
continued even after we received a revised data file from DMDC. We tried to fix these
problems before we ran our multivariate models. We recommend these pfoblems be

corrected by the DMDC to help future researchers to obtain more accurate results.

Secondly, we did not investigate whether there was a difference of the effect of
graduate education among different DoD agencies. We recommend that the sample be

separated by agency to see if the effect of graduate education differs across agencies.

As a third recommendation, we encourage future Manpower System Analysis

(MSA) Curriculum students to focus on specific functional or occupational areas. Our
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study investigated a general sénple without restriction to a specific occupational category
or a specific functional area. We recommend focusing on a specific performance measure
like promotion, as Mehay and Bowman (1999) did, to give more concrete reéults about a
épeciﬁc fﬁncfional/dccupétional‘area.t Aléo, we developéd four performahce measﬁres for
our research: salary level, promotion, performance rating, and retention. Developing
different performance measures, such as time elapsed between two consecﬁtive
promotions or salary differentials between two selected years, will give more insight into

the effect of a Master's degree on the job performance.

As a last recommendatipn, we want to mention the possibility of selection bias. In
our research we could not find any information about a fully funded graduate education
program for civilian employees. For this reason, wé did not have to analyze selection
bias. However, if pbssible, information should be collected on when M.A. degrees wereA
completed by employees and on whether the employer or the émployee paid for the

degree.
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APPENDIX A. DEFENSE CIVILIAN PERSONNEL DATA FILE RECORD LAYOUT

(Source: Defense Manpower Data Center)

(AS OF JANUARY 1998)

L L
F FIELD NAME E S FIELD NAME E| S
I TINYJT TIN}IT

E Y{G] A Y|G| A E

L P|{T] R PIT|R]|N

. D . EJH}I T EJH|T{!{D
1 |SSN B| 4 1 Rating of Record (Period) - YYYYMM C | 6] 101| 106
2 | Service Computation Date (Leave)- YYYYMM | B | 3 5 Bargaining Unit B 2] 107] 108
3 | U.S. Citizenship Bl 8 Annuitant Indicator B 1| 109] 109
4 | Date of Birth-YYYYMM B 3 9 FLSA Category B 1] 110] 110
5 | Work Schedule B| 1 12 Legal Authority - One(Transaction File Only) C 3] 111] 113
6 | Personnel Office ID (formerly SON) B 2 13 Legal Authority - Two (Transaction File Only) C 3f 114} 116
7 | Reserved C| 8 15 Veterans Status (Active Military Service) B 1] 117] 117
8 Occupation Cl|5 23 Defense Support Activity B 11 118] 118
9 | Functional Classification B | I 28 Seasonal Flag B 1| 119} 119
Reserved Cl5 29 OPM Region B 1] 120] 120
Time in Hours Bil1 34 Census Region B 1] 121} 121
Handicap : Bl 35 Census District B 1] 122] 122
Pay Rate Determinant B |1 36 Filler : C 4] 123] 126
Pay Basis Bl1 37 Current Appointment Authority One C 3} 1271 129
Veterans Preference (Appointment) Bl 38 Filler C 2| 130] 131
Tenure Bl 39 Health Plan C 3] 132] 134
Fed. Employees Grp. Life Ins - FEGLI Bl 40 Creditable Military Service (Leave) B 2] 135] 136
Retirement Plan B 1 4] Date of Last Promotion - YYYYMM |B 3| 137] 139
Position Occupied Bl 1 42 Date Entered Current Grade -- YYYYMM B 3| 140 142
DoD Transfer Indicator B 1 43 Position Sensitivity B 1] 143} 143
Sex B |1 44 Filler C 2] 1441 145
Agency Bl 45 Frozen Service B 2| 146] 147
Bureau B| 1 46 Previous Retirement Coverage B 1] 148] 148
Pay Plan Bl 47 Language Identification -- First Language C| 2] 149] 150
Grade, Level Class, Rank or Pay Band B |1 48 Language Listening Proficiency --First Language B 1} 151] 151
Step or Rate B |1 49 Language Reading Proficiency — First Language B 1| 152} 152
Nature of Action Code Ci| 3 50 Language Speaking Proficiency -- First Language B 1] 153] 153
Supervisory Bl 1 53 Filler C 2] 1541 155
Education Level B |1 54 Language Identification--Second Language C 2| 156] 157
Year Degree or Certif. Attained - YYYY B2 55 Language Listening Proficiency-- Second Language |B 1] 158} 158
Reserved Cl1 57 Language Reading Proficiency—Second Language B 11 159] 159
Race or National Origin Bl 1 58 Language Speaking Proficiency-- Second Language {B 1| 160{ 160
Unit Identification Code -- UIC Cl 6 59 Filler C 21 161} 162
Program Element Code Cl 6 65 FERS Coverage B 1] 163} 163
Civil Function Indicator B 1 71 Army Service Career Program B 1] 164] 164
Military Technician Flag BJ|1 72 Filler " |C 1{ 165] 165
Appropriation RIC Cl 4] 73 Employee Name C 23| 166| 188
Active Strength Flag B 1 77 Basic Pay Rate (not necessarily annualized) C 6] 189] 194
Total Federal Service Months Bl 2 78 Basic Pay (annualized) C 6] 195] 200
Total Federal Service Years B|1 80 Award Amount (Transaction File Only) C 51 201} 205
Age Bjf1 81 Consolidated Metropolitan Statistical Area B 1| 206 206
Mog-Fog Bl 82 Locality Adjustment Area C 2| 207] 208
Functional Area B! 83 Filler C S| 209§ 213
Reserved Cl5s 84 Staffing Differential C 51 214} 218
PATCO Cj1].8 Filler C 43] 219] 261
Metropolitan Statistical Area B2 90 Instructional Program C 6] 262| 267
Wage Area B|1 92 Effective Date of Personnel Action-YYYYMMDD |B 41 268] 271
Emergency-Essential Agreement Flag B|1 93 Veterans Preference (RIF) C 1] 272] 272
Retirement Eligibility B |1 94 Country C 2{ 273| 274
DoD Occupation Group Bl 2 95 State C 2| 275] 276
Filler cCl1 97 City C 41 277| 280
Reserve Category Cl1 98 County C 3] 281} 283
Rating of Record (Pattern) . Cl1 99 CinC Code C 1] 284] 284
Rating of Record (Level) Cl1 100 Reserved C 91} 285 375
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APPENDIX B. DEFENSE CIVILIAN PERSONNEL DATA FILE LAYOUT (8609 THROUGH 9902)
(DATA ELEMENTS USED IN THE THESIS)

(Source: Defense Manpower Data Center) -

F FIELD NAME T]L| S| E FIELD NAME T]L| S | END
1 vy|lE|] T[N Y|E| T
E PIN|{A|D PN} A
L E|G| R E|{G|R
D T|T T|T
H H
T | SERVICE COMPUTATIONDATE(YYMM) | N | 4 | 1 | 4 EDUCATION N2 | 12815
2 | CITIZEN NT1[ 5 |35 YEAR DEGREE ATTAINED N ] 2 [130| 131
3 [DATE OF BIRTH (YYMM) N 4] 69 RACE N1 132 ] 132
7 [NATURE OF ACTION DATE (YYMM) N4 ] 10 ] 13 TOTAL FEDERAL SERVICE MONTHS N |3 |133] 135
5 |SALARY Cl 514|138 TOTAL FEDERAL SERVICE YEARS N |2 [136] 137
§ [OCCUPATION Ci1 5195 AGE N2 [138] 139
7 [STATE/COUNTRY N3 341 % YEARLY COMPENSATION C |5 140 | 143
3 [CITY N 4|27 |30 METROPOLITAN STATISTICAL AREA N4 [145 | 148
(MSA)
5 [COUNTY N3 31|33 WAGE AREA N 3 [ 149 | 151
10 [VETERANS PREFERENCE N1 3% ] 34 DOD OCCUPATION GROUP N4 152 15
11 | TENURE NT1][35 |35 SEASONAL FLAG N {1 |15 | 156
12 |SEX N1 [ 36 | 36 CENSUS REGION N 2 | 157 | 158
13 [AGENCY N1 1|37 |3 CENSUS DISTRICT N | 2 | 159 | 160
14 | BUREAU N1 238 [ 39 CREDITABLE MILITARY SERVICE (YYMM) | N | 4 | 161 | 164
15 [PAYPLAN N2 | 40 | a1 DATE OF LAST PROMOTION (YYMM) N4 |65 168
16 [GRADE N2 |4 | 43 DATE ENTERED CURRENT GRADE (YYMM) | N | 4 | 160 | 172
17 |STEP N1z | 45 | 45 RATING N1 |13 173
18 [EDUCATION N1 2 |46 | 47 SUPERVISORY N1 17| 174
19 [YEAR DEGREE ATTAINED (YY) N1 248 | 4 PATCO N1 1755 | 175
20 | RACE N1 1175 [ 30 FUNCTIONAL AREA N 1 176 176
|21 |TOTAL FEDERAL SERVICE MONTHS N3 15133 SERVICE COMPUTATION DATE (YYMM) N {4 | 177 | 180
22 | TOTAL FEDERAL SERVICE YEARS N1 2 |34 |55 CITIZEN N |7 [181 ] 181
23 [AGE NTZ2 15 [ 57 DATE OF BIRTH (YYMM) N| 4 |182] 18
24 [YEARLY COMPENSATION C 5] 38 | & NATURE OF ACTION CODE (YYMM) N | 4 186 | 189
25 [METROPOLITAN STATISTICAL AREA N | 63 | 66 OCCUPATION C 5 [190 1%
76 |[WAGE AREA - N3 |67 | 69 STATE/COUNTRY N3 [195 [ 157
27 | DOD OCCUPATION GROUP N a0 73 CITY N |4 [ 198 [ 201
28 [SEASONAL FLAG N 1| 74 | 74 COUNTY N |3 [ 202 | 204
29 |CENSUS REGION N2 |7 | 7% VETERANS PREFERENCE N |1 |205| 205
30 | CENSUS DISTRICT N1 2|77 | 78 TENURE N |1 | 206 | 206
31 [RATING N1 1797 SEX N1 207 [ 207
32 | SUPERVISORY N1 ]38 |8 AGENCY N | 1 | 208 | 208
33 [PATCO NTT 81 |8 BUREAU N[ 2 2051 Zi0
34 |[FUNCTIONAL AREA N1 8 |8 PAYPLAN N2 2T | 212
35 |SERVICE COMPUTATION DATE (YYMM) | N | 4 | 83 | 86 GRADE N2 (23] 214
36 | CITIZEN N 1 87 87 STEP N| 2 ]215] 216
37 |DATE OF BIRTH (YYMM) N 488 |9l EDUCATION N |2 [217] 218
38 [NATURE OF ACTION DATE (YYMM) N{13d]929% YEAR DEGREE ATTAINED N |2 219 220
39 [SALARY C 3596|100 RACE N1 |221 [ 22
30 |OCCUPATION C {5 101|105 TOTAL FEDERAL SERVICE MONTHS N {3 32| 222
41 [STATE/COUNTRY N 13 | 106 | 108 TOTAL FEDERAL SERVICE YEARS N2 |25 | 226
2 (CITY N1 4109112 AGE N2 | 227 | 228
43 [COUNTY N3 113115 YEARLY COMPENSATION Cl6 20 23
34 [VETERANS PREFERENCE N 1|16 116 METROPOLITAN STATISTICAL AREA N |4 235 238
(MSA)
75 | TENURE N1 117117 WAGE AREA N3 [239 | 241
36 [SEX N {1118 118 DOD OCCUPATION GROUP N |4 [242 [ 285
47 [AGENCY N1 1|19 119 SEASONAL FLAG N |1 | 246 | 246
43 | BUREAU N | 2 [120 |12 CENSUS REGION N |2 [2a7 | 248
39 |PAYPLAN N {2 [122 |13 CENSUS DISTRICT N {1 |29 28
50 | GRADE N2 122 [ 125 CREDITABLE MILTTARY SERVICE (YYMM) | N | 4 | 250 | 253
31 | STEP N2z 126 [127 DATE OF LAST PROMOTION (YYMM) N3 2541 257
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F FIELD NAME T|L]|S FIELD NAME T|L]STE
1 Y|lE|T Y|E|T|N
E P|N| A ) P{N]albD
L E|]G|R E|Gc| R
D T|T T T
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103 [ DATE OF CURRENT GRADE (YYMM) N |4 |28 OCCUPATION C | 5 | 380384
104 | SALARY C 1622 STATE/COUNTRY N | 3 |38 | 387
105 [RATING N | 1 |268 CITY N | 4 | 388 | 301
106 | SUPERVISORY N1 |269 COUNTY N | 3 [ 392|394
107 [PATCO N1 |270 VETERANS PREFERENCE N | 1 |395]3%
108 | FUNCIIONAL AREA N [ 1 |27 TENURE N | 1 |39 | 3%
109 [SERVICE COMPUTATION DATE (YYMM) N |4 272 SEX N | 1 |397 (357
110 | CITIZEN N 1256 AGENCY N | 1 | 398|398
111 | DATE OF BIRTH (YYMM) N | 4 | 277 BUREAU N | 2 [ 399|400
112 |[NATURE OF ACTION DATE (YYMM) N | 4 |28 PAYPLAN N | 2 | 401|402
113 | OCCUPATION C |5 |28 GRADE N | Z | 403|404
114 | STATE/COUNTRY N |3 |29 STEP N | 2 | 405 [ 406
115 JCITY N4 1293 EDUCATION N | Z | 407 | 408
116 |COUNTY N | 3 | 297 YEAR DEGREE ATTAINED N | 2 | 409 | 410
T17 | VETERANS PREFERENCE N | 1 [300 RACE N | 1 | 411 | 411
118 | TENURE N | 1 ]300 TOTAL FEDERAL SERVICE MONTHS N | 3 | 412 [ 214
T19 [SEX N 1302 TOTAL FEDERAL SERVICE YEARS N | 2 | 415 | 416
120 | AGENCY N |1 |303 AGE N | 2 | 417 |48
121 | BUREAU N | 2 [304 YEARLY COMPENSATION C | 6 (419|424
122 | PAYPLAN N 2 1306 METROPOLITAN STATISTICAL AREA (MSA) | N | 4 | 435 [ 333
123 | GRADE N 2 308 WAGEAREA N | 3 [425 | 431
124 |STEP N [ 2 310 DOD OCCUPATION GROUP N | 4 | 432 | 435
125 | EDUCATION N2 [312 SEASONAL FLAG N | 1 | 436 | 436
126 | YEAR DEGREE ATTAINED N2 [314 CENSUS REGION N | 2 | 437 | 438
127 [RACE N 11316 CENSUS DISTRICT N [ 1 1439 | 439
128 | TOTAL FEDERAL SERVICE MONTHS N 3 |37 CREDITABLE MILITARY SERVICE (YYMM) | N | 4 | 230 | 443
129 | TOTAL FEDERAL SERVICE YEARS N | 2 [320 DATE OF LAST PROMOTION (YYMM) N | 4 | 444 | 447
130 |AGE N 2 1322 DATE ENTERED GRADE (YYMM) N | 4 | 443 | 451
131 | YEARLY COMPENSATION €16 322 SALARY C | 6 |45 | 457
132 | METROPOLITAN STATISTICAL AREA N |4 [330 RATING N | 1 [ 458 | 458
133 | WAGEAREA N 13 |34 SUPERVISORY N | 1 | 459 | 459
134 | DOD OCCUPATION GROUP N | 4 | 337 PATCO N | 1 | 460 | 460
135 |SEASONAL FLAG N1 [341 FUNCTIONAL AREA N | 1 | 461 1 461
136 [CENSUS REGION N 2 | 342 CONSOLIDATED MSA N | 2 | 462 | 463
137 | CENSUS DISTRICT N | 1 |34 | INSTRUCTIONAL PROGRAM N | 6 |64 [ 465
138 | CREDITABLE MILITARY SERVICE (YYMM) | N | 4 | 343 SERVICE COMPUTATION DATE (YYMM) N | 4 {470 | 473
135 | DATE OF LAST PROMOTION (YYMM) N | 4 |39 CITIZEN N | 1 [474 | 474
140 |DATE OF CURRENT GRADE (YYMM) N4 [353 DATE OF BIRTH (YYMM) N |4 [475 | 478
141 [SALARY : C 6 357 NATURE OF ACTION DATE (YYMM) N | 4 | 479 | 482
142 |RATING N1 |36 OCCUPATION € |5 [483 | 487
143 | SUPERVISORY N1 |364 STATE/COUNTRY N | 3 | 483 | 490
144 |PATCO N 1|36 CITY N [ 4 [491 | 494
145 | FUNCTIONAL AREA N | 1 |366 COUNTY N | 3 1495 497
146 | SERVICE COMPUTATION DATE (YYMM) N | 4 | 367 | 370 VETERANS PREFERENCE N | 1 [498 | 498
147 | CITIZEN N |1 [371 |37 TENURE N |1 | 499|455
148 | DATE OF BIRTH (YYMM) . N4 372|375 SEX N | 1 | 500 500
149 |NATURE OF ACTION DATE (YYMM) N | 4 376379 AGENCY N | 1 | 501|501
291 | DATE OF LAST PROMOTION (YYMM) N [ 4 [741 | 744 STATE C |2 [759]7%
292 | DATE ENTERED GRADE (YYMM) N | 4 745 | 748 CITY C | 4 [731 | 754
293 | PAYRATE C | 6 |79 | 753 COUNTY C 13|78 [787
294 | BASIC PAY C | 6 755|760 RATING PATTERN C |1 |788 788
295 | RATING C [ 1 [ 761 [ 761 RATING PERIOD C | 6 [789 794
296 | SUPERVISORY N 1 | 762|762 FLAGSS N {1 179 |79
297 |PATCO C | 1 [763]763 FLAGO0 N [ 1 | 796 | 796
298 | FUNCTIONAL AREA N | 1 | 763 [ 763 FLAGO2 N1 [797 | 797
269 | CONSOLIDATED MSA N | 2 [765 | 766 FLAGOZ N [ 1 | 798|798
300 |INSTRUCTIONAL PROGRAM C16 (767172 FLAGY% N {1 799 |79
301 | NATURE OF ACTION DATE (YYMM) N |4 73776 FLAGOS N1 %00 | 800
302 | COUNTRY C| 277|778 FLAGY) N | 1| 801 | 801
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197 | BUREAU N |2 | 502|503 @ 244 | DOD OCCUPATION GROUP N | 4 | 618|621
198 |PAYPLAN N[ 2 [ 504 | 505 @ 245 | SEASONAL FLAG N | 1 ]622 |62
199 | GRADE N | 2 506 | 507 @ 246 | CENSUS REGION N 12 165362
200 |SIEP N |2 [ 508 | 505 i} 247 | CENSUS DISTRICT N1 (63565
701 |EDUCATION _ N |2 1510|511 [ 248 | CREDITABLE MILITARY SERVICE (YYMM) | N | 4 | 626 | 625
202 | YEAR DEGREE ATTAINED N1 2 [512 | 513 BN 249 | DATE OF LAST PROMOTION (YYMM) N | 4 | 630633
203 |RACE N |1 |514 ] 513 [l 250 [DATE ENTERED CURRENT GRADE (YYMM) | N | 4 | 634 | 637
204 |TOTAL FEDERAL SERVICE MONTHS N3 1515517 @8 251 |PAYRATE C | 6 |638 683
305 | TOTAL FEDERAL SERVICE YEARS N | 2 1518|519 @ 252 | BASIC PAY C |6 | 644 [649
206 {|AGE N 2 | 520 | 521 253 |RATING C 1 | 650 | 650
207 | YEARLY COMPENSATION C 1 6 | 522|527 I 254 | SUPERVISORY N [ 1 651 [ 651
308 | METROPOLITAN STATISTICAL AREA N | 4 [ 528 531 I 255 |PATCO C |1 1652652
309 | WAGE AREA N3 1353253 Ml 256 |[FUNCIIONAL AREA N | 1[853 653
310 | DOD OCCUPATION GROUP N1 4 | 535|538 Jl 257 | CONSOLIDATED MSA N [ 2 | 654 65
211 | SEASONAL FLAG N1 1 539539 l 258 | INSTRUCTIONAL PROGRAM C | 6 | 656|661
312 | CENSUS REGION N[ 2 13540 | 541 [l 259 | NATURE OF ACTION DATE (Y YMM) N |4 | 662 [ 665
313 |CENSUS DISTRICT . N | 1 | 542 | 542 |l 260 |COUNTRY N | 2 | 666 | 667
314 | CREDITABLE MILITARY SERVICE (YYMM) | N | 4 | 543 | 546 Jl 261 |STATE T | 2 [668 | 669
215 | DATE OF LAST PROMOTION (YYMM) N | 4 | 547 | 550 @ 262 |{CITY C [ a[60]63
216 | DATE ENTERED GRADE (YYMM) N | 4 | 551 | 554 [l 263 | COUNTY C |3 |674|678
317 [SALARY T 1 6 155 | 560 [l 264 | RATING PATTERN C 167|677
318 [RATING N1 1 | 561561 BN 265 | RATING PERIOD (YYYYMM) C {6 [673]653
219 | SUPERVISORY N 1 562 | 562 266 | SERVICE COMPUTATION DATE (YYMM) N 4 | 684 | 687
720 |PATCO N {1 [ 563 | 3565 B 267 | CITIZEN N | 1 | 638 | 658
231 |FUNCTIONAL AREA N | 1 | 564 | 564 BB 268 | DATE OF BIRTH (Y YMM) N | 4 [ 689 | 692
727 | CONSOLIDATED MSA N 12 [ 565 566 l 260 | OCCUPATION C |5 1693697
373 |INSTRUCTIONAL PROGRAM C 1 6 | 567 | 572 [l 270 | VETERANS PREFERENCE N | 1 | 698 | 698
224 | SERVICE COMPUTATION DATE (YYMM) N | 4 |573]576 271 | TENURE N 1 699 | 699
735 | CITIZEN N1 157577 B 272 |SEX N[ 1 | 700 | 700
236 | DATE OF BIRTH (YYMM) N | 4 [578 |58 M 273 |AGENCY N |1 701 | 701
237 | OCCUPATION C 15 | 582 |58 [ 274 | BUREAU N | 2 | 702 | 703
333 | VETERANS PREFERENCE N 1 15871557 Il 275 |[PAYPLAN N |2 [704 | 705
229 | TENURE N 1 588 | 588 276 | GRADE N 2 | 706 | 707
330 [SEX N | 1 158 | 589 BN 277 | STEP N |2 [ 708 | 709
731 | AGENCY N | 1 [ 59 |59 B 278 |[EDUCATION N {2 [710 71
232 |BUREAU N |2 [ 591 | 592 W8 279 | YEAR DEGREE ATTAINED N2 (712|713
233 |PAYPLAN N | 2 | 593 | 554 @ 280 |[RACE N |1 714|714
234 |GRADE N | 2 [ 595 | 596 @ 281 | TOTAL FEDERAL SERVICE MONTHS N |3 {75717
235 | STEP N |2 [597 | 558 [l 282 | TOTAL FEDERAL SERVICE YEARS N | 2 [718 [ 719
236 |EDUCATION N | 2 599 | 600 BR 283 |AGE TN |2 720 | 721
237 | YEAR DEGREE ATTAINED N 2 | 601 | 602 284 | METROPOLITAN STATISTICAL AREA (MSA) | N 4 17221725
238 |RACE N | 1 | 605|603 [ 285 | WAGE AREA N {3 (726|728
239 | TOTAL FEDERAL SERVICE MONTHS N | 3 | 602 | 606 [l 286 | DOD OCCUPATION GROUP N4 [759]732
340 | TOTAL FEDERAL SERVICE YEARS N2 | 607 | 605 @B 287 | SEASONAL FLAG N |1 733|733
241 [AGE N | 2 1609 | 610 [l 288 | CENSUS REGION N2 [734 |73
347 | METROPOLITAN STATISTICAL AREA N 14 | 611 | 614 i 289 | CENSUS DISTRICT N |1 | 736 736
243 |WAGE AREA N | 3 [615 | 617 [l 250 | CREDITABLE MILITARY SERVICE (YYMM) | N | & | 737 | 740

109




THIS PAGE INTENTIONALLY LEFT BLANK

110




APPENDIX C. TABLES FOR "NEW HIRES" MODELS

Table C.1. Variable Definitions and Descriptive Statistics for Salary Model

(New Hires, N = 7,495)

Variable Name Variable Description
Dependent Variable
In (SALARY) Log of annual salary for the year 1986
Independent Variables N %
FEMALE 1 = Female 2,832 37.8
0 = Male 4,663 62.2
BLACK 1 =Black 764 10.2
0 = Not Black
HISPANIC 1 = Hispanic 269 3.6
0 = Not Hispanic
WHITE" 1 = White 5,744 76.6
v 0 = Not White
JOTHERACE 1 = Other Race 718 9.6
0 = Not Other Race
VETERAN 1 = Veteran 518 6.9]
0 = Not Veteran 6977 93.1
BA_BS86 1 = Individual has a Bachelor's degree in 1986 6,331 - 845
, 0 = Individual doesn't have a Bachelor's degree in 1986
MA_MS86 1 = Individual has a Master's degree in 1986 . 970 12.9]
0 = Individual doesn't have a Master's degree in 1986
PHD86 1 = Individual has a Ph.D. degree in 1986 194 2.6
flo = Individual doesn't have a Ph.D. degree in 1986
METROPS86 1 = Metropolitan Area 6,183 82.5
0 = Not Metropolitan Area 1,312 175
NEWENG 1 = Census Region is New England 289 3.9
0 = Census Region is not New England
MIDATLAN 1 = Census Region is Mid Atlantic - 718 9.6
0 = Census Region is not Mid Atlantic
EASTNC 1 = Census Region is East North Central 706 9.4
0 = Census Region is not East North Central
WESTNC 1 = Census Region is West North Central 313 42
o 0 = Census Region is not West North Central ‘
SOUTHAT 1 = Census Region is South Atlantic $ 2,351 314
10 = Census Region is not South Atlantic ‘
EASTSC 1 = Census Region is East South Central 330 44
110 = Census Region is not East South Central
WESTSC 1 = Census Region is West South Central 962 12.8
0 = Census Region is not West South Central
MOUNTAIN 1 = Census Region is Mountain 360 4.8
0 = Census Region is not Mountain
PACIFIC 1 = Census Region is Pacific 1,466 19.6
0 = Census Region is not Pacific
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Table C.1. (cont.)

SVISOR 1 = Individual has supervisory position p 211 2.8
"0 = Individual doesn't have supervisory position 7,284 97.2
IPROF 1 = Occupational category is Professional 4,251 56.7
C 0 = Occupational category is not Professional |
ADMIN - 1 = Occupational category is Administrative . 1,647 22.0}
. 0 = Occupational category is not Administrative
|TECH* 1 = Occupational category is Technical 578 7.7
0 = Occupational category is not Technical :
JCLERK 1 = Occupational category is Clerical , 959 12.8
0 = Occupational category is not Clerical -
[ORHERWC 1 = Occupational category is Other White Collar 60 0.8
{0 = Occupational category is not Other White Collar
"N Mean
|PRIEXP |Prior Experience in years 7,495 8.06
SQPRIEXP Square of Prior Experience 7,495 135.04
SALARY [Annual Salary for 1986 7,495| 20,680.83]
In(SALARY) Log of annual salary 7,495 9.88
* Base Case Variable
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Table C.2. Variable Definitions and Descriptive Statistics for Promotion Model

(New hires, N=3,695)

T

Variable Name Variable Description

Dependent Variable. . _ I N %

PROMOT 1= Promoted by 1992 3,267 | 884
0 = Not promoted by 1992 428 11.6

Independent Variables .

FEMALE 1 = Female 1,256 | 34.0
0 = Male* 2,439 66.0

BLACK 1 =Black 389 10.5
0 =Not Black

HISPANIC 1 = Hispanic 121 || 33
0 = Not Hispanic

WHITE* 1 = White 2,769 | 749
0 = Not White

OTHERACE 1 = Other Race 416 113
0 = Not Other Race

VETERAN 1 = Veteran 3378 | 914

llo = Not Veteran* 317 | 86

BA_BS86* 1= Individual has a Bachelor's degree in 1986 3,102 | 84.0
0 = Individual déesn't have a Bachelor's degree in 1986

MA_MSS86 1 = Individual has a Mastef's degree in 1986 478 12.9
0 = Individual doesn't have a Master's degree in 1986

PHDS86 1 = Individual has a PhD degree in 1986 115 3.1
0 = Individual doesn't have a PhD degree in 1986
1 =Rating level is 1 2 0.1
2 =Rating level is 2 5 0.1

RATLEV 3 =Rating level is 3 2,383 | 645
4 =Rating level is 4 975 | 264
5 =Rating level is 5 ‘ 330 89

SVISOR 1= Individual has supervisory position 112 | 3.0
0 = Individual doesn't have supervisory position* 3,583 | 97.0

PROF 1 = Occupational category is Professional 2,190 | 593
0 = Occupational category is not Professional

ADMIN 1 = Occupational category is Administrative 877 237

0 = Occupational category is not Administrative
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Table C.2. (cont.)

TECH* 1 = Occupational category is Technical 239 6.5
0 = Occupational category is not Technical
- JCLERK 1 = Occupational category is Clerical 373 . | 10.1
0= Océupational category is not Clerical
OTHERWC 1 = Occupational category is Other White Collar 16 04
0 = Occupational category is not Other White Collar
[FLEET 1 = Functional area is Fleet 291 7.9
0 = Functional area is not Fleet
INTEL 1 = Functional area is Intelligence 260 7.0
0 = Functional area is not Intelligence
MATERIAL 1 = Functional area is Material 1,807 | 48.9
. 0 = Functional area is not Material
TRAINING 1 = Functional area is Training and Education 148 4.0
0 = Functional area is not Training and Education
MEDICAL 1 = Functional area is Medical 120 32
0 = Functional area is not Medical
HEADQRT 1 = Functional area is Department Headquarters 71 1.9
' 0 = Functional area is not Department Headquarters ,
ADMINACT* 1 =TFunctional area is Adminiétrative Activities 998 27.0
0 = Functional area is not Administrative Activities
N Mean
AGES86 Employee's age in 1986 3,695 30.8

r——— -
* Base case variable
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Table C.3. Variable Definitions and Descriptive Statistics for Retention Model

(New Hires, N = 6,007)

~

Variable Name Variable Description o
Dependent Variable _ N %
RETENT92 1 = Individual is still in DoD in 1992 4,236 70.5
0 = Individual is not in DoD in 1992 1,771 29.5
Independent Variables
FEMALE 1 =Female 2,195 36.5
0 = Male 3,812 63.5
BLACK 1 = Black 624 104
0 = Not Black
HISPANIC 1 = Hispanic 223 3.7
0 = Not Hispanic
WHITE 1 = White 4,550 75.7
0 = Not White
JOTHERACE 1 = Other Race 610 102
0 = Not Other Race
VETERAN 1 = Veteran 440 7.3
. 0 = Not Veteran 5,567 92.7
BA_BS86 1 = Individual has a Bachelor's degree in 1986 5,057 84.2
' 0 = Individual doesn't have a Bachelor's degree in 1986 - ,
MA_MS86 1 = Individual has a Master's degree in 1986 778 13.0)
0 = Individual doesn't have a Master's degree in 1986
PHD86 1 = Individual has a Ph.D. degree in 1986 172 2.9}
{0 = Individual doesn't have a Ph.D. degree in 1986
FLEET 1 = Functional area is Fleet 425 7.1
0 = Functional area is not Fleet
INTEL 1 = Functional area is Intelligence 357 5.9}
0 = Functional area is not Intelligence i
MATERIAL 1 = Functional area is Material 2,841 473
0 = Functional area is not Material
TRAINING 1 = Functional area is Training and Education 277 4.6
0 = Functional area is not Training and Education
MEDICAL 1 = Functional area is Medical 363 6.0]
0 = Functional area is not Medical
HEADQRT 1 = Functional area is Department Headquarters 185 3.1
0 = Functional area is not Department Headquarters
ADMINACT 1 = Functional area is Administrative Activities 1,559 26.0)
|0 = Functional-area is not Administrative Activities
, N Mean
AVERAGE Average performance ratings between 1986 and 1992 6,007 3.71
AGES86 Age in 1986 6,007 30.56

* Base Case Variable
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Table C.4. Variable Definitions and Descriptive Statistics for Performance Ratings

Model (New hires, N=6,404)

Variable Name Variable Description

Dependent Variable - _ N %

TOP 1‘ = Indi\)idual's average performance rating is greater than | 3,082 | 41.9
sample mean for all employees*
0 = Individual's average performance rating is smaller than | 3,322 | 58.1
sample mean for all employees*

Independent Variables

FEMALE 1 =Female 2,587 | 404
0 =Male** 3,817 | 59.6

BLACK 1 =Black 690 10.8
0 =Not Black

HISPANIC 1 = Hispanic 249 .| 39
0 = Not Hispanic

WHITE** 1 = White 4,832 | 75.5
0 = Not White

OTHERACE 1 = Other Race 633 9.9
0 = Not Other Race

VETERAN 1 = Veteran 5926 | 925
0 =Not Veteran** 478 7.5

BA_BS86** 1 = Individual has a Bachelor's degree in 1986 5,367 83.8
0 = Individual doesn't have a Bachelor's degree in 1986 4

MA_MS86 1 = Individual has a Master's degree in 1986 857 134
0 = Individual doesn't have a Master's degree in 1986

PHDS86 1 = Individual has a PhD degree in 1986 180 2.8
0 = Individual doesn't have a PhD degree in 1986 )

SVISOR 1 = Individual has supervisory position 214 33
0 = Individual doesn't have supervisory position*

PROF 1 = Occupational category is Professional 3,605 563
0 = Occupational category is not Professional _

ADMIN 1= Occupational category is Administrative ' 1,386 | 21.6
0 = Occupational category is not Administrative

TECH** 1 = Occupational category is Technical 567 89

o 0 = Occupational category is not Technical

CLERK 1 = Occupational category is Clerical 805 12.6
0 = Occupational category is not Clerical

OTHERWC - 1 = Occupational category is Other White Collar 41 0.6

' 0 = Occupational category is not Other White Collar
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Table C.4. (cont.)

FLEET 1 = Functional area is Fleet 789 12.3
_ 0 = Functional area is not Fleet o | _
TNTEL 1= Functional area is Intelligence 364 5.7
0 = Functional area is not Intelligence
MATERIAL 1 = Functional area is Material 2,789 | 43.6
0 = Functional area is not Material
TRAINING 1 = Functional area is Training and Education 292 4.6
| 0 = Functional area is not Training and Education
MEDICAL 1 = Functional area is Medical 367 5.7
0 = Functional area is not Medical
HEADQRT 1 = Functional area is Department Headquarters 191 3.0
| {0 = Functional area is not Department Headquarters '
ADMINACT** 1 = Functional area is Administrative Activities 1,612 25.1
0 = Functional area is not Administrative Activities
N Mean
AGES86 Employee's age in 1986 6,404 30.7
AVERAGE Average performance rating 6404 | 37

*Mean value of average performance rating for all employees (3.7).

**Base case variable.
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