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ABSTRACT

This thesis analyzes the inpact of di fferent
educational credentials on first-term attrition by enlisted
sailors in the US. Navy. For enlistment screening, the
Navy currently categorizes applicants in one of three tiers
according to educational attainnment. These tiers form the
basis of the Recruit Quality Matrix, which enploys Arned
For ces Qualification Test scores and educat i onal
credentials to determne enlistnment eligibility. The
analysis draws primarily from two sources: a Defense
Manpower Data Center file containing enlisted cohorts from
fiscal years 1989 through 1997 (to assess first-term
attrition), and a Comrander, Navy Recruiting Conmmand data
base containing enlisted cohorts from fiscal years 1998
through 2003 (to examne bootcanp attrition). Logit
regression nodels are constructed using these data to
identify differences in attrition propensities within the
general tiers. A refined matrix is designed and eval uated
as a nore accurate predictor of attrition. Further research
is recomended to | ook at additional measures of success in
service, such as performance, productivity, and pronotion.
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. 1 NTRODUCTI ON

A BACKGROUND

A great deal of research has been amassed over the
years showing the inportance of educational attainnent to
mlitary performance. Specifically, enlistees wth higher
| evel s of education tend to have lower first-termattrition
rates.l! Due to the growing variety of “citations,
certificates, and degrees available froma growi ng array of
institutions,” a three-tiered classification system was
formulated in the 1980s to better categorize the different

general types of mlitary applicants:?2

e Tier I — Primarily traditional high school graduates
and equi val ent s;

e Tier Il — Alternative high school credential -hol ders
(i ncl udi ng recipients of Gener al Educat i onal
Devel opnent (GED) certificates, Certificates of
At t endance, and Correspondence School diplomas); and

e Tier IIl — Non-high school graduates (high school

dr opout s) . 3
This three-tiered classification system and the research
behind it, is the basis for the current Recruit Quality

Matrix that the Navy wuses to screen applicants for

1 First-term attrition is defined as the failure to conplete the
initial termof enlistment—typically four years.

2 Janice H Laurence, Peter F. Ransberger, and Jane Arabian,
Education Credential Tier Evaluation, FR EADD 96-19 (Al exandria, VA
Human Resour ces Research Organization, 1996), 9.

3 Since the formulation of the three-tiered system special
i nterest |obbying has led to changes in the original system design. For

exanpl e, adult education diploma recipients were included in Tier | in
the 1980s, and home school graduates were added to Tier | in the 1990s
Both groups were originally considered Tier 1l, based on conprehensive
anal yses.

1



enlistment. The Navy’'s Recruit Quality Matrix is shown in

Figure 1.

High School Diploma Graduate Non-High School Diploma Graduate

Figure 1. Navy’'s Recruit Quality Matrix
Source: After Commander, Navy Recruiting Conmand, 2003.

As seen in Figure 1, an applicant’s educational status
is cross-referenced wth his or her Armed Forces
Qualification Test (AFQI) score to determ ne placenent in a
cell.4 Only A-cell, B-cell, and Cu-cell applicants are
eligible for enlistnment, and only with corresponding AFQT
scores, as displayed in the matrix. (For exanple, non-high
school diploma graduates, Cell B, are required to score 50
or above on the AFQT.)

O persons eligible for enlistnent, traditional high
school graduates (in A-Cell and Cu-Cell) have significantly
lower first-term attrition rates than do Tier Il and Tier

4 The AFQT score is a measure of general trainability derived from
the Arned Services Vocational Aptitude Battery (ASVAB).

2



1l applicants (in B-Cell). A recent Center for Naval
Anal yses (CNA) study of fiscal year 1990-2002 Navy enlisted
cohorts revealed that A-Cell and Cu-Cell enlistees had
significantly | ower bootcanp attrition rates (11.1 percent
and 15.0 percent, respectively) than B-Cell sailors (21.7
percent).® Other studies have shown that the sanme genera
trend applies for all 12-nonth, 24-nonth, 36-nonth, and 48-
month attrition as well. Because of this phenonenon
recruiting efforts tend to focus primarily on Tier
applicants. In fiscal year 2003, 92 percent of all Navy
recruits were in Tier 1.6 Consequently, the Navy accepts
very few Tier Il and Il applicants. Wen considered, these
non-traditional high school graduates must wusually score
significantly higher than their Tier | counterparts on the
enl i st ment test. Addi tionally, they are subject to
additional screening with the Hgh Performance Profile
Predictor (HP3) nodel, where conpensatory factors such as
enpl oynment history and notivation for mlitary service are
considered to ensure that only the *“best qualified” non-
traditi onal high school graduates are allowed to enlist.”’
However, these general tiers include heterogeneous
groupings of individuals with varied backgrounds. It is
unrealistic to believe that all personnel within Tier 11,
for instance, behave the sanme and achieve the sanme |evels
of mlitary “success.” If there are significant differences

5 Center for Naval Analyses, Attrition and Reenlistment of First-

Term Sail ors, (Al exandria, VA CNA, 2003).

6 Commander, Navy Recruiting Command, Requirenments Drivers,
(MIlington, TN. CNRC, 2003).

7 Commander, Navy Recruiting Conmand, Navy Recruiting Manual -

Enli sted ( COVNAVCRU TCOM NST 1130.8F) (M Ilington, TN. CNRC, 2002),
2-50.




within these groups, omssion of these details may limt
the effectiveness of the existing Recruit Quality Matrix in
predicting attrition. A nore detailed screening tool, one
t hat breaks out the subgroups in nore detail, could produce

benefits in two possible ways:

* A subgroup currently included in Tier | (such as adult
education diploma recipients) mght actually have a
significantly higher attrition rate than the average
for Tier 1. By noving it out of Tier |, resources and
efforts could be devoted to persons wth |ower
attrition rates (traditional high school graduates),
resulting in a lower overall level of attrition (fewer
“fal se positives”); and

e A subgroup currently included in Tier Il (such as GED

reci pients) mght actually have a lower attrition rate

t han ot her subgroups in the second tier. By noving it

out of Tier 11, the pool of potential “high quality”
recruits could be increased (fewer “fal se negatives”).

If the nyriad of educational credentials results in nore

than three statistically different groupings (nore than

three different levels of mlitary success), then a three-

tiered matrix may be a |ess effective screening device than

one with a |ower |evel of aggregation.

B. PURPCSE AND BENFI TS OF THE STUDY

The primary purpose of this study is to assess the
suitability of the existing Recruit Quality WMtrix by
analyzing the first-term attrition rates of enlisted
personnel wth different educational credentials at the
time of entry into the Navy. If the attrition patterns do
not support the structure of the current matrix, an
alternative screening tool mght help the Navy reduce
attrition and better focus its recruiting efforts.



C. ORGANI ZATI ON OF THE THESI S

This thesis contains six chapters. Chapter | provides
background and a general overview of the area of analysis.
Chapter Il reviews Iliterature and studies relating to
attrition and educat i onal credential s. Chapt er 111
describes the results of tests ained at assessing the
utility of the current Recruit Quality WMitrix, using a
dat abase of Navy recruits (fiscal year 1998 through 2003)
to analyze bootcanp attrition rates. Chapter |V has a
simlar focus, but it contains results of an analysis of
12-nmonth, 24-nonth, 36-nonth, and 48-nonth attrition trends
for Navy enlistees (fiscal year 1989 through 1997). Chapter
V presents a potential screening tool that incorporates
findings from the data analysis. Chapter VI of fers
conclusions, and Chapter VII ends wth reconmmendations
based on this study.
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1. LI TERATURE REVI EW

The “education di fferential "—hat is, di fferent
m nimum aptitude requirenments for different I|evels of
educational attainnent—-was first introduced in the Navy in
1965.8 (The Air Force had experinented with it as far back
as 1950, requiring high school dropouts to have a higher
m ni mum AFQT score than traditional high school graduates.?9)
Various iterations of the education differential have been
in place ever since, with the Arned Services Vocational
Aptitude Battery (ASVAB) beconing the sole mlitary

entrance examfor all services in 1976.10

A H STORI CAL REVI EW OF ATTRI TI ON RESEARCH BY APTI TUDE
AND EDUCATI ON LEVEL

Al t hough many variables have been linked to early
enlisted attrition over the years, |evel of education has
proven to be one of the npbst significant and consistent
predictors. As stated in a 1978 report by the Ofice of the
Assi stant Secretary of Defense, “possession of a high
school diploma is the best single neasure of a person’s

potential for adapting to life in the mlitary.”11

8 M J. Eitelberg, J. H Laurence, L. S. Perlman, and B. K Waters,
Screening for Service: Aptitude and Education Criteria for Mlitary
Entry (Al exandria, VA Human Resources Research O ganization, 1984),
144,

9 M J. Eitelberg, A Preliminary Eval uation of Education Standards
for Mlitary Enlistment (Monterey, CA: Naval Postgraduate School,
1983), 1.

10 Eitel berg et al., 145.

11 Departnent of Defense, America's Volunteers, (Washington, D.
C.. Ofice of the Assistant Secretary of Defense [Manpower, Reserve
Affairs, and Logistics], 1978), 30.




Research shows that aptitude is also an inportant
predictor of mlitary success. According to Laurence:

Aptitude test scores gauge the ability to absorb
mlitary training and perform the necessary job
skills, while education level is used nostly as

an index of social adjustnment and to predict the

i kelihood of successfully conpleting a full term

of service. 12
Taken together, these two variables form the basis of the
Navy's current Recruit Quality Matrix.

Flyer was the first to identify the relationship
between |evel of education and attrition in 1959. He
concl uded that “t he nost dramati c way to reduce
unsuitability discharge would be to require a high school
diploma from all Ar Force recruits.”13 In 1977, Cooper
showed that the mlitary performance and behavior of high
school graduates were superior to that of GED recipients
and hi gh school dropouts, even when controlling for factors
such as aptitude level.4 Four years later, Giffin |ooked
at first-term enlisted attrition trends from 1965 to 1977
and also found that high school graduates were nore |ikely
t han non-high school graduates to conplete a first-term of
enlistnment. Additionally, she showed that individuals with

12 Janice H. Laurence, Education Standards for MIlitary Enlistnent
and the Search for Successful Recruits, FRPRD-84-4 (Al exandria, VA
Human Resour ces Research Organization, 1984), 2-3.

13 Ei S. Flyer, Factors Relating to Discharge for Unsuitability
Anmong 1956 Airman Accessions to the Air Force, WADC TN 59-201 (Lackl and
AFB, TX. Personnel Laboratory, Wight Air Devel opnent Center, 1959),
15.

14 R V. L. Cooper, Mlitary Manpower and the All-Vol unteer Force,
R- 1450- ARPA (Santa Mnica, CA: RAND Corporation, 1977).

8




hi gher AFQT scores had higher first-term conpletion rates
than those with | ower scores. 1%

A 1982 study by Elster and Flyer arrived at many of
the same conclusions about the mlitary “success” of
enlistees with different educational credentials, wusing
per f or mance nmeasur es such as attrition, retention,
assi gnnent, and advancenent.16 As shown in Table 1, Elster
and Flyer used sinple descriptive statistics to show Navy
attrition percentages during the first three years of
active duty. The authors concluded that Navy attrition
rates for high school graduates were approxi mtely one-half
the loss rates for either non-high school graduates or CGED
recipients, wth the rates for GED recipients (47.5
percent) being nore simlar to that of non-high school
graduates (54.9 percent) than that of high school graduates
(26.2 percent).17 It should also be noted that these
patterns were simlar across all mlitary services.

In 1984, Buddin corroborated that non-high school
graduates had early attrition rates approximately tw ce
that of traditional high school graduates. He concl uded
that, “for all services, not having a high school diplom
is a major determinant of early attrition.”1® He also noted
what Giffin wote three years earlier, nanely that AFQT
scores are inversely correlated to early attrition rates.

15 patricia Giffin, First Term Attrition Severity Index For U.S.
Navy Ratings, Master’'s Thesis (Mnterey, CA: Naval Postgraduate School,
1981), 13- 22.

16 Richard S. Elster and Eli Flyer, A Study of Relationships
Bet ween Educational Credentials and Mlitary Perfornance Criteria
(Monterey, CA: Naval Postgraduate School, 1982).

17 ybid., 11.24-11.25.

18 Richard Buddin, Analysis of Early Mlitary Attrition Behavior,
R-3069-M L (Santa Mnica, CA: RAND Corporation, 1984), 47-50.




Table 1. Navy Attrition Rates (Percent) Prior to Conpletion
of the First Three Years of Active Duty, Fiscal Years 1973
t hrough 1976 Non-Prior Service Mal e Accessions

ATTRI TI ON NON- HS GRAD GED HS GRAD
Medi cal 2.9 3.1 3.5
Har dshi p .4 .2 .4
Per f or mance 46. 4 38. 8 18. 7
O her 5.2 5.4 3.6
Tot al : 54.9 47.5 26. 2

Source: After Elster and Flyer, A Study of Relationships Between
Educational Credentials and MIlitary Performance Criteria (Monterey,
CA: Naval Postgraduate School, 1982), [1.24 — I1.25.

In a 1992 study, Cooke and Quester arrived at
virtually the sane conclusions. They found that high school
graduates had a first-term attrition rate of only 29
percent (actually reported as a 71-percent conpletion
rate), while alternate credential-holders and high school
dropouts had attrition rates significantly higher-53
percent and 57 percent, respectively.19 From these observed
patterns, that nore secondary education tends to correspond
with lower attrition, one mght conclude that post-
secondary education would lead to even lower attrition.
Research does, in fact, support that notion. In 1998,
ol fin found that «college-educated recruits “historically
have even lower first-termattrition than those with a high

school degree.”20

19 Tinmpthy W Cooke and Aline O Quester, “What Characterizes
Successful Enlistees in the A l-Volunteer Force: A Study of Mile
Recruits in the US. Navy,” Social Science Quarterly, vol. 73, no. 2
(June 1992): 241.

20 peggy A Golfin, A Summary of Navy Recruiting Efforts in
Community Col |l eges in FY1997 (Al exandria, VA: CNA 1998), 2.

10




B. EDUCATI ON TRENDS

The nunber and type of alternate high school
credentials have increased considerably since the 1950s,
when the link between educational attainnent and attrition
was first identified. This trend has conplicated the
process of screening applicants for mlitary service, since
many of the new credentials do not fit weasily wthin
current service categories.?l

It would be easy to discount nmany of the newer
credentials as “cheap substitutes” for the traditional high
school diploma, with little or no real value. Eitelberg
captured that sentinent by imagining how the Scarecrow,
fromthe Wzard of Oz (1939), might enlist on the nerits a

speci al diploma that was bestowed upon him by the Wzard. 22
The Ofice of the Secretary of Defense captured this
fantastic scenario in a briefing used to pronote the
adoption of new educational standards. As seen in Figure 2,
the Scarecrow did not need a brain to enlist; he had a
di pl ona.

21 Janice H. Laurence, Secondary Education Credentials: A Mlitary
Enl i st ment Policy D lemm, FR- PRD- 83-22 (Al exandri a, VA Human
Resources Research Organi zation, 1983), 40.

22 Eitelberg et al., 120.
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Why, anybody can have a brain, That's a very mediocre
B commodity. Back where | come from we have great
$.7- 2% universities, seats of great learning where men go fo
' ~ become great thinkers. And when they come out
they think deep thoughts, and with no more brains
than you have. But, they have one thing you haven't
got: adiploma.

The Wizard of Oz (1939)

Figure 2. The Scarecrow Joins the Arny
Source: From Ofice of the Secretary of Defense, Directorate for
Accession Policy, 1984.

Because of the prevalence of alternative credentials
in today's society, however, policymakers may need to
reconsider old paradigns and try to exploit the grow ng
per sonnel pool t hat alternative-credenti al hol ders
represent. The growth in different types of alternate
credentials has led to greater nunbers of alternate
credential holders. According to the U 'S Departnent of
Education’s National Center for Education Statistics
(NCES), the nunber of GEDs issued over the past 30 years

has al nbst tripled.23 This pattern is illustrated in Figure

23 National Center for Education Statistics, Table 106: GED Test
Takers, and Nunber and Distribution of Credentials |ssued, by Age: 1971
to 2001, [report on-line] (Washington, D. C : Department of Education,
2004, accessed 05 February 2004) : avail abl e from
http:// nces. ed. gov/ progr ans/ di gest/ d02/t abl es/ dt 106. asp; Interent.
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3. In California alone, 343,763 young adults were enrolled
in adult education classes during the 1999-2000 school
year. More specifically, in the Los Angeles area,
approximately 13 percent of all high school-age students

were enrolled in some form of alternative education program

during that year.24
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Figure 3. GEDs Granted, 1971 through 2001

Source: After NCES, Table 106: GED Test Takers, and Nunber and
Distribution of Credential s | ssued, by Age: 1971 to 2001,
http://nces. ed. gov.

As the percentage of high school graduates wth
alternative credential s i ncreases nati onw de, t he
percentage of graduates with a traditional high school
di pl oma declines. If recruiting policy is not adjusted, and

if the current recruit screening tools are not updated to

24 Robert J. Gaines, Inpact of Alternative Secondary School
Education on Recruiting (Los Angeles, CA: Navy Recruiting District Los
Angel es, 2003), 1.
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account for the expanded nunber of alternate credentials,

recruiting nmay becorme nore difficult.
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I11. ANALYSI S OF NAVY BOOTCAMP ATTRI TI ON

First-term attrition is one of the nbst commonly used

nmeasures of mlitary “success” in studies by manpower
anal yst s. Attrition during initial trai ni ng, call ed
bootcanp, is an inportant subset of first-term attrition

that nerits consideration, because first-term attrition
trends can be extrapolated from bootcanp attrition trends.
Further, attrition during initial training accounts for
about one-third of the attrition that occurs within the
first four years of service.?25

Addi tionally, bootcanp attrition is very costly to the
Navy. According to Commander, Navy Recruiting Conmand
(CNRC), in fiscal year 2001, the average cost-per-accession
was $10,176. Wth an annual Recruit Training Center (RTC
popul ati on of about 50,000 recruits, a one-percentage-point
increase in attrition (approximtely 500 recruits) would
result in an additional cost of over $5 mllion.26 That
figure does not include training costs. Wen attrition
occurs after training has been invested in a recruit, the

financial |oss to the Navy increases dramatically.

A DATA
The data set used for this thesis was constructed from
CNRC s Personalized Recruiting for Imediate and Del ayed

Enl i st ment ( PRI DE) dat abase; it contains active-duty

25 pavid L. Alderton, Selection and Cassification for Enlisted

Service (MIlington, TN Navy Personnel Resear ch, St udi es, and
Technol ogy (NPRST), 2002), 4. It should be noted that initial training
occurs at the Recruit Training Center (RTC), located in Geat Lakes,
[I'linois.

26 Aline Quester, Bootcanmp Attrition Rates: Predictions for FY99
(Al exandria, VA: Center for Naval Analyses (CNA), 1999), 2; and
Conmmander, Navy Recruiting Command, 2003.
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observations from fiscal years 1998 through 2003. Six years
worth of data were collected to ensure that there would be
adequat e sanple sizes for those possessing sone of the nore
uncomon educational credentials, such as adult education
di pl omas and honme school diplonas. Larger sanple sizes wll
i ncrease the precision of nmultivariate point estinates.

The source database contains 286,274 observations.
However, to pronote the honpbgeneity of the data set,
recruits with an 8-year term of enlistnment were deleted
(n=11,561). Additionally, recruits entering the Navy as an
E-4 or above were not considered and observations wth
m ssing or unreliable data were deleted. These restrictions
result in a data set wth 261,051 observations for
analysis. Statistical Analysis System (SAS) software was
used to process and anal yze the dat a.

B. METHODCOL OGY

The six years of enlisted cohort data were used to
anal yze attrition patterns of various groups of educational
credenti al hol ders. CNRC provided an “RTC attrition”
variabl e for each observation; it is defined as the failure

to conplete initial recruit training at RTC G eat Lakes.

C. VARI ABLES
The variables of primary interest for this analysis
are AFQTI score and educational credential, because these

are the two variables used by CNRC to determine initial

enl i st ment eligibility. Ni ne education variables are
present in the data set in sufficient nunbers for
meani ngful statistical analysis—ene Tier |11, one Tier 11,
and seven Tier | education variables. They are Dropout 3,

GED2, NGYCP1, HoneSchool 1, Col | Semt, Adul t 1, HSGr ad1,
16



Assocl, and Bachl. See Table 2 for a description and Table

8 for descriptive statistics for each education vari abl e.

Tabl e 2. Educational Credenti al s?

Vari abl e Vari abl e Vari abl e Description
Nane (and Tier Cassification)
Hi gh School Dr opout 3 One who does not possess any
Dr opout formof a high school diplom
(Tier 111)
GED Reci pi ent GED2 One who possesses a non-

traditional, test-based
equi val ency diploma (Tier 11)

Nat i onal Guard | NGYCPl One who possesses a GED and
Yout h Chal | enge participated in the NGYCP
Pr ogram (Tier 1)
G aduat e’
Honme School HomeSchool 1 | One who possesses a non-
Graduat e traditional, hone schoo

di ploma (Tier 1)
Conpl et ed One Col | Seml One who possesses sone form of
Col | ege a non-traditional high schoo
Senest er di pl ona, and conpl eted at

| east one senester of college-
| evel credit (Tier 1)

Adul t School Adul t1 One who possesses a non-
Graduat e traditional high schoo

di pl ona from an adult
education or continuation
program (Tier 1)

Hi gh School HSG adl One who possesses a

G aduat e tradi tional high school

di pl ona as the result of 12
years of classroominstruction

(Tier 1)
Associ ate’s Assocl One who possesses a 2-year
Degree Hol der col l ege degree (Tier 1)
Bachel or’ s Bachl One who possesses a 4-year
Degree Hol der col l ege degree (Tier 1)

Source: After Commrander, Navy Recruiting Conmand, 2003.

& Oher groups of alternate educational credential holders (like
Certificate of Attendance Recipients and Correspondence School Diplonma
Reci pi ents) were onitted because sanple sizes were too small.

® The National Guard Youth Challenge Program (NGYCP) is a program for
at-risk youth that conbines quasi-nmilitary training wth GED
certification.
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O her control variables were added to inprove nodel
specification. These variables included age, gender, race,
marital and famly status, entry pay grade, tine in the
Del ayed Entry Program (DEP), school guarantee, enlistnent
bonus, and term of enlistnment. Descriptions of these

control variables appear in the next section, in Table 4.

D. RESULTS
This section presents the results of boot canp

attrition anal ysis by AFQT and educational credentials.

1. Bootcanp Attrition Trends

In her analysis of bootcanp attrition rates, Quester
observed that bootcanp attrition doubled from fiscal year
1990 (approximtely 8 percent) to fiscal year 1998 (over 16
percent). Quester felt that this increase was sonmewhat
artificial; in 1989, Admral Jereny Boorda, then the Chief
of Naval Operations, inplenmented a “discharge noratorium
for the first three weeks of bootcanp.”2?” Since mnuch of
bootcanp attrition occurs in the first three weeks, it was
believed that this noratorium artificially |owered what
woul d have been a higher rate of attrition, simlar to
rates that occurred after the noratoriumwas |ifted. 28

Picking up where (Quester’s research ended, this
anal ysis shows a steady decline in bootcanp attrition rates
from fiscal year 1998 to fiscal year 2003 (see Figure 3),
whi ch coincides with a decrease in the proportion of Tier
Il and Tier 1Il recruits in the Navy over that sanme tine

27 Quester, 4.

28 |nterestingly enough, however, this noratorium (resulting in
| ower bootcanp attrition rates in fiscal years 1990 and 1991) was not
of fset by higher fleet attrition during the first-terns of the affected
sailors. Post-bootcanp attrition, as a percentage of total first-term
attrition, renmined constant through fiscal year 1995.
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period. This phenonmenon suggests that the higher attrition
rates in the late 1990s, not the lower rates in the early
1990s, are the aberration.

-
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15.9

14.0
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Percent Attrition (%)
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Fiscal Year

Figure 4. Bootcanp Attrition Rates (Percent), Fiscal Years
1998 t hrough 2003

Source: Derived from data provided by Commander, Navy Recruiting
Command (CNRC), 2003.

2. Attrition by Educational Tier and Matrix Col um
This analysis shows the differences in bootcanp

attrition rates between Tier | recruits (referred to as
Hi gh School Diploma G aduates [HSDGs], in the first colum
of the Recruit Quality Matrix) and Tier Il and Ill recruits
(grouped together as Non-H gh School D ploma G aduates
[ NHSDGs], in the second colum of the Recruit Quality
Matrix). (See Figure 1 for a graphic representation of
these groupings.) Not surprisingly, Colum | (Tier 1)
recruits have |ower bootcanp attrition rates than their
Colum Il (Tiers Il and I1l) counterparts. As Table 3

shows, attrition rates during the fiscal year 1998 to 2003
period for Tier | recruits were about 8 points (or 40
percent) |ower than for Tier Il and Tier IIl recruits.
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Tabl e 3. Bootcanp Attrition, Fiscal Years 1998 through 2003

Vari abl e Nunber in Data Set(N) |Attrition Rate (%
Colum I/ Tier | |239,588 12. 1
Col um |1 21, 463 20. 6
Tier 11 12,084 20. 6
Tier |11 9, 379 20. 6
Tot al 261, 051 12. 8

Source: Derived from data provided by Conmander, Navy Recruiting
Command (CNRC), 2003.

Usi ng Maxi num Likelihood Estimation (ME), a logit
nodel was used to nmore thoroughly analyze these
relationships and to test for statistical significance.
Based on the literature review conducted in Chapter 11,
variables that were identified as having significant
effects on attrition (that could be constructed from the
avai l abl e data set) were used in the nodel specified bel ow

Two npdels were constructed—a “colum” nodel and a “tier”

nodel. For the tier nodel, the Colum2 variable was
replaced with Tier2 and Tier3 dummy vari abl es. Al so, for
both nodels, the “base case” was a Tier |, single, white,

19-year old nale with no dependents, entering the Navy with
a four-year commtnent, as an E-1 with a school guarantee
but no enlistment bonus, with an AFQT of 59 and havi ng been
in the DEP for 117 days. The variables are described in
Tabl e 4:

AttriteBC = BO + Bl(Age) + B2(Female) + B3(APINA)
B4(Bl ack) + B5(Hi spanic) + B6(MiltiRace) + B7(Married)
B8( Depends) + B9(AFQT2) + B10(E2) + B11(E3) +B12(DEPDays)
B13(DepSq) + Bl4(Colum2) + B15(NSG + B16(Bonus)
B17(Ternb) + B18(Ternt) + p.

+ o+ o+ o+
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Tabl e 4. Variable Descriptions and Descriptive Statistics

Vari abl e Description Mean | Std M n | Max
Dev
AttriteBC =1 if “Attrited” during . 1360 | .3427 0 1
Boot canp, O otherw se
Fenal e =1 if Female, 0 otherwi se . 1874 | . 3902 0 1
APl NA =1if Asian, Pacific .0912 | .2879 0 1
I sl ander, or Native
Anerican, 0 otherw se
Bl ack =1 if Black, O otherw se . 2423 | . 4285 0 1
Hi spani c =1 if Hispanic, .1741 | . 3791 0 1
0 ot herw se
Mul ti Race =1 if Miltiracial, .0125 |.1113 0 1
0 ot herw se
Marri ed =1 if Married, O otherwise |.0165 |.1274 0 1
Dependent s = 1 if Dependents other . 0043 | . 0657 0 1
t han Spouse, 0 otherw se
E2 = 1if Entered as an E-2, . 0145 | . 1196 0 1
0 ot herw se
E3 =1 if Entered as an E-3, . 0145 | . 1195 0 1
0 ot herw se
Col um?2 =1if Tier Il or III, . 0915 | . 2884 0 1
based on educationa
credential, O otherw se
Tier2 =1 if Tier Il, O otherw se .0384 | .1921 0 1
Tier3 =1 of Tier Ill, O otherwise |.0531 |.2243 0 1
NSG =1 if Enlisted without a . 3893 | . 4876 0 1
School Guar ant ee,
0 ot herw se
Bonus =1 if Received an . 2240 | . 4169 0 1
Enl i st rent Bonus,
0 ot herw se
Ternb =1 if 5-year comm tnent, . 2884 | . 4530 0 1
0 ot herw se
Ter nb =1 if 6-year conmmtnent, . 1735 | . 3787 0 1
0 ot herw se
Age Age in Years (17-34) 19.72 | 2. 668 17 34
AFQT2 AFQT Percentile (31-99) 52.26 | 16. 05 31 99
DEPDays Nunber of Days in DEP 114.0 | 107. 3 0 540
DEPSq Nunber of Days Squared 24502 | 36255 0 | 291, 600
Source: Derived from data provided by Conmander, Navy Recruiting
Command (CNRC), 2003.
* For this nodel, the “base case” was the “average” recruit—a Tier |,
single, white, 19-year old male with no dependents, entering the Navy
with a four-year commitment, as an E-1 with a school guarantee but no
enlistment bonus, with an AFQT of 59 and having been in the DEP for 117

days.

21




In this section, two nodels were constructed to
anal yze bootcanp attrition: a “colum” nodel and a “tier”
nodel. In the “tier” nodel, the Colum2 variable was
replaced with two dummy variables representing Tier2 and
Tier3. Both nodels were validated to ensure suitability. In
each case, the validation included a logit nodel
specification that included only AFQlI and educationa
categories (tiers and colums), and a second nodel that
included these and all of the other independent variables
descri bed in Table 4.

Because Columm Il recruits make up such a snal
proportion of the total data set (less than 9 percent), and
because Tier Il and 11l applicants have such simlar
attrition rates, the regression results from both nodels,
presented in Table 5 and Table 6, are virtually identical
For both wvalidation analyses, the AFQI and educational
variables retained their significance when the additional
i ndependent variables were added, and the nodel maximum
rescal ed R-squared val ues increased fromO0.0146 to 0.0341

Standard R-squared values obtained from ME are
usually quite simlar to the R-squared val ues obtained from
fitting a linear probability nodel (Ordinary Least Squares
[OLS] regression). However, OLS is based on mnimzing the
sum of the squared residuals, and the OLS R-squared val ues
are a measure of the proportion of variance explained by
the independent variables. 1In ME, standard R-squared
val ues do not have the sane interpretation.2® Therefore, to
derive a nmeasure of goodness of fit that has a simlar (but

not exact) neaning, a ‘pseudo’ R-squared is calculated by

29 paul D. Allison, Logi stic Regression: Using the SAS System
(Cary, NC. SAS Institute, Inc, 2001), 57.
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using the likelihood ratio that SAS generates (displayed in
Tables 5 and 6). That pseudo R-squared value is adjusted so
that the upper bound is equal to one, and the result is the
maxi mum rescal ed R-squared value, which is also displayed
in Tables 5 and 6.

Table 5. Logit Regression Results using Matrix Col ums

Vari abl e Esti mat e Std Error P- Val ue
| nt er cept -1. 4635 0. 0518 <. 0001
Age 0. 0225 2.18E-3 <. 0001
Femal e 0. 3929 0. 0147 <. 0001
APl NA -0.2934 0. 0214 <. 0001
Bl ack -0. 3153 0. 0160 <. 0001
Hi spani c -0. 3990 0. 0180 <. 0001
Mul ti Race -0. 6009 0.0677 <. 0001
Marri ed 0. 1401 0. 0462 0. 0025
Depends -0. 1648 0. 0917 0.0724
AFQT2 -0. 0106 4. 24E-4 <. 0001
E2 -0. 2011 0. 0492 <. 0001
E3 -0. 2679 0. 0462 <. 0001
DEPDays -3.73E-3 2.02E-4 <. 0001
DEPSq 6. 04E-6 6. 01E-7 <. 0001
Col um?2 0.5814 0. 0190 <. 0001
NSG 0. 0649 0.0173 0. 0002
Bonus -0.0738 0. 0145 <. 0001
Ter nb 0. 0409 0.0161 0.0112
Ter n6 0. 0547 0. 0231 0.0180
Max Rescal ed 0. 0341

R- Squar e

Li kel i hood Ratio | 4803.5

Pr >Chi Sq <0. 0001

N 261, 051

Source: Derived from data provided by Conmander, Navy Recruiting
Command (CNRC), 2003.
* All results are significant at «o=0.10.
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Tabl e 6. Logit Regression Results using Educational Tiers

Vari abl e Estinmat e Std Error P- Val ue
| nt er cept -1.4638 0. 0519 <. 0001
Age 0. 0225 2.19E-3 <. 0001
Femal e 0. 3929 0. 0147 <. 0001
APl NA -0. 2934 0. 0214 <. 0001
Bl ack - 0. 3153 0. 0160 <. 0001
Hi spani c -0. 3990 0.0180 <. 0001
Mul ti Race -0. 6010 0. 0677 <. 0001
Married 0. 1400 0. 0462 0. 0025
Depends -0. 1648 0. 0917 0.0725
AFQT2 -0. 0107 4. 24E- 4 <. 0001
E2 -0. 2011 0. 0492 <. 0001
E3 - 0. 2680 0. 0462 <. 0001
DEPDays -3.73E-3 2.02E-4 <. 0001
DEPSq 6. 04E- 6 6. 01E-7 <. 0001
Tier2 0. 5793 0. 0241 <. 0001
Tier3 0.5841 0. 0276 <. 0001
NSG 0. 0649 0.0173 0. 0002
Bonus -0.0735 0. 0146 <. 0001
Ternb 0. 0410 0. 0162 0.0111
Ter n6 0. 0549 0. 0232 0.0179
Max Rescal ed 0. 0341

R- Squar e

Li kel i hood Ratio | 4803.5

Pr >Chi Sq <0. 0001

N 261, 051

Source: Derived
Conmmand ( CNRC) ,

from data

2003.

provided by Conmander,

* All results are significant at o=0.10.
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Results for the control variables were as expected,
and they generally reinforced previous attrition research
As seen in Tables 5 and 6, all other factors being held
constant, the variables that resulted in higher attrition
rates were being older, being fenale, being married,
enlisting for a term longer than four years, and enlisting
with no school guarantee. Being Asian, Pacific |Islander,
Native Anerican, black, Hispanic, or nultiracial, however,
resulted in a Jlower attrition rate, as did having
dependents (other than a spouse), enlisting at a higher pay
grade, and receiving an enlistnment bonus. Tinme in DEP had
the effect observed by Matos in his 1994 Naval Postgraduate
School (NPS) thesis; attrition reduced up to a certain
“optimal DEP length,” then increased beyond that point.30

Additionally, the estinmates of the primary independent
variables (AFQT score and educati onal st at us) wer e
significant and as predicted. As AFQI score increased,
attrition decreased. And, possessing a “lower” educationa
credential than a Tier | recruit resulted in a higher
attrition rate. Table 7 shows the partial effects for each
of the primary vari abl es.

Table 7. Partial Effects of AFQT and Educati onal Vari abl es

Vari abl e Partial Effects from Partial Effects from
Table 5 Table 6
AFQT -0. 0011 -0. 0011
Col um 2 0.0748
Tier 2 0. 0744
Tier 3 0. 0752

Source: Derived fromResults in Tables 5 and 6.
* All results are significant.

30 Rafael Matos, U.S. Navy's Delayed Entry Program Effects of Its
Length on DEP Loss and First-Term Attrition, Master’s Thesis (Monterey,
CA: Naval Postgraduate School, 1994), 12-13.
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According to Table 7, scoring 10 points higher on the
AFQT would result in a 1.1 percentage-point decrease in the
probability of attrition, holding all other variables
constant. And, being a NHSDG in Colum Il would result in
an attrition rate 7.5 percentage points higher than that of
a HSDG O, nore specifically, Tier 1l and Tier 111
recruits would be expected to experience attrition at rates
7.4 and 7.5 percentage points higher than Tier | recruits,

respectively, all else being equal.

3. Attrition by Educational Credenti al

Despite the expected results noted above, and the
seem ngly high predictive ability of educational tiers and
matrix colums as predictors of mlitary *“success”
(bootcanp attrition, in this case), the general groupings
are not as refined as they could be. In each case, the
estimated coefficients yield the average effect of numerous
specific educational credentials. Further analysis shows
that various educational credentials (within Tier 1) result
in significantly different attrition rates. So, although

Tier | recruits generally exhibit lower attrition rates
than do Tier Il or Tier IIl recruits, sone non-traditiona
educational credential categories within Tier | actually

have an average rate of attrition that is nore reflective
of the average rates in Tiers Il and |11

Table 8 contains tabulations of bootcanp attrition
rates by the individual educational categories. As seen
here, although educational categories in Tiers Il and 111
have hi gher associated attrition rates than those in Tier
|, the rates for educational categories grouped in Tier |
vary from a low of 8.7 percent (Bachelor’s Degree) to a

high of 23.4 percent (honme school). Additionally, hone
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school graduates, assigned to Tier 1, actually have a
hi gher attrition rate than GED recipients (Tier I1) and
hi gh  school dropouts (Tier L11). Furt her nore, non-
traditional high school graduates with one coll ege senester
(Tier 1) tend to have an attrition rate closer to Tier Il
and |1l recruits than to other Tier | recruits. This
suggests, perhaps, that aggregating educational categories
into tiers and colums is not as effective in predicting
mlitary bootcanp attrition as when the nodel includes each

separate education cateory.

Table 8. Navy Bootcanp Attrition Rates (Percent) by
Educati onal Credential, Fiscal Years 1998 through 2003

Credential (Tier) Nunber in Data Set Attrition Rate (%
Dr opout (ren) 9, 379 20. 6
GED (rr) 12,084 20. 6
Hone School () 2,124 23. 4
One Coll Sem (1) 8,715 17. 3
Adul t School (1) 8,403 15.4
NGYCP (1) 1, 329 14.5
HS G ad (1) 214, 264 11. 7
Assoc Degree (I) 1,776 10.9
Bach Degree () 2,977 8.7
Tot al 261, 051 12.8

Source: Derived from data provided by Conmander, Navy Recruiting
Command (CNRC), 2003.

A logit nodel was used to analyze the results after
breaking out educational attainnment into the various
credentials. The same statistical nodel was used, except
that dummy variables for the various educational categories
described in Table 8 were used in place of the tier and
colum variables. This nodel was also validated to ensure
suitability and, again, the AFQI and educational variables
retained their significance when the additional independent
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vari abl es were added; the maxi mum rescal ed R-squared val ues
increased from 0.0176 to 0.0365. The regression results are
presented in Table 9.

As seen in Table 9, all of the Tier 1l and Il
variables, as well as the non-traditional Tier | variables,
had positive coefficients, indicating higher attrition
rates than the base case (traditional hi gh  school
graduate), holding other variables constant. Post-high
school Tier | variables (assocl and bachl) had negative
coefficients, indicating |lower attrition rates.

The partial effects in Table 10 were derived from the
logit coefficient estimates in Table 9. Miltiplied by 100,
these parti al effects represent the percentage-point
difference in attrition for each educational category as
conpared to the base case (traditional hi gh school
graduate). For exanple, the bootcanp attrition rate for a
hi gh school dropout in this data set was approximtely 8
percentage points higher than that of a traditional high
school graduate, while the bootcanp attrition rate for a
Bachel or’s Degree-holder was about 3 percentage points
| ower than that of a traditional high school graduate wth
no post-secondary education, all other factors being held

const ant .
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Table 9. Logit Regression Results for Educat i onal
Vari abl es: Bootcanp Attrition

Credential (Tier) Esti mate Std Error P- Val ue

| nt er cept -1.5643 0. 0534 <. 0001
Age 0. 0237 2. 25E-3 <. 0001
Femal e 0. 4044 0. 0147 <. 0001
API NA -0. 2916 0.0214 <. 0001
Bl ack -0. 3062 0.0161 <. 0001
Hi spani c -0.3981 0. 0180 <. 0001
Mul ti Race - 0. 5920 0.0678 <. 0001
Married 0. 1314 0. 0463 0. 0045
Dependent s -0. 1644 0. 0918 0.0734
AFQT -0. 0100 4. 27E-4 <. 0001
E2 -0.2174 0. 0493 <. 0001
E3 -0. 2062 0.0471 <. 0001
DEPDays - 3. 66E- 3 2.02E-4 <. 0001
DEPSquar ed 6. 08E-6 6. 01E-7 <. 0001
NSG 0. 0673 0.0173 <. 0001
Bonus -0. 0822 0. 0146 <. 0001
Ter nb 0. 0364 0. 0162 0. 0245
Ter nb 0. 0599 0. 0232 0. 0098
Dr opout (rer) 0. 6164 0. 0277 <. 0001
GED (rn) 0.6148 0. 0243 <. 0001
Honme School (1) 0. 6470 0. 0524 <. 0001
One Coll Sem (1) 0. 3521 0. 0297 <. 0001
Adul t School (1) 0. 2595 0. 0314 <. 0001
NGYCP* (1) 0. 1280 0.0788 0. 1046
Assoc Degree* (1) -0.1261 0.0782 0. 1066
Bach Degree () -0. 3106 0. 0685 <. 0001
Max Rescal ed 0. 0365

R- Squar e

Li kel i hood Ratio 5148.7

Pr>Chi Sq <0. 0001

N 261, 051

Source: Derived from data provided by Conmander, Navy Recruiting

Command (CNRC), 2003.

* Not statistically significant.
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Tabl e 10. Partial Effects of Educati onal Credentials

Credential (Tier) Partial Effect
AFQT -0. 0010
Dr opout (ren) 0. 0785
GED (rr) 0. 0783
Hone School () 0. 0833
One Coll Sem (1) 0. 0407
Adult School (1) 0. 0290
NGYCP* (1) 0. 0136
Assoc Degree* (1) -0.0121
Bach Degree (1) -0. 0278

Source: Derived fromresults in Table 9.
*Not statistically significant.

4. Summary of Results from CNRC Data Anal ysis

The significant variation in attrition rates anong
vari ous educati onal credenti al holders leads to the
conclusion that the aggregated colums and tiers do not
predi ct bootcanp attrition as precisely as the individual
educational credentials. Table 10 shows that the attrition
rate for sone categories in Tier | (honme school graduates)
is nearly five times higher than for other categories
(NGYCP) in Tier |I. This is also supported by the fact that
the maxi mum rescaled R-squared values for the aggregated
nodels are 0.0341; when the educational credentials are
broken out separately, the R-squared value increases to
0.0365, indicating better predictive ability.
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V.  ANALYSI S OF NAVY FI RST- TERM ATTRI TI ON

Al t hough bootcanp attrition is an inportant indicator
of mlitary success, nost research tends to focus on
attrition throughout the first-term of service. A sailor’s
failure to conplete his or her first termof enlistnment is
viewed as an unplanned personnel loss to the Navy. If the
Navy sets enlisted termlengths in a manner consistent with
the human capital i nvestnment nodel, current contract
| engths equal the tine required by the Navy to recoup its
initial training and recruiting investnents in sailors.
Thus, first-term attrition represents economc |osses to
the Navy. Consequent |y, this thesis uses first-term

conpl etion as the indicator of a successful Navy recruit.

A DATA

Data on the first-term careers of Navy enlistees were
provided by the Defense Mnpower Data Center (DVDC) in
Monterey, CA. The data set used for this portion of the
thesis was constructed from the DVDC Enlisted Master and
Loss File and contains observations for enlisted cohorts
from fiscal years 1989 through 1997. Cohorts for fiscal
years after 1997 were not be used, because the focus of
this chapter is on 48-nonth attrition.31 Therefore, to
effectively analyze first-term attrition, enough tine
needed to pass so that these sailors could fulfill their
four-year obligations.

31 Although 48-nonth attrition is the focus of this chapter, 12-,
24-, and 36-nonth attrition are al so anal yzed.
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The source database contains 522,925 observations.
However, to pronote the honpbgeneity of the data set,
recruits with an 8-year term of enlistnent (primrily
reservists) were not considered (n=97,988). Additionally,
recruits entering the Navy as an E-4 or above were not
consi dered and observations with m ssing or unreliable data
were deleted; this results in a data set wth 401,681
observations for analysis. Statistical Analysis System

(SAS) software was used to process and anal yze the data.

B. METHODOL OGY

The nine years of enlisted cohort data were used to
anal yze attrition patterns of various groups of educational
credential holders. Unlike CNRC, DMDC did not provide an
“attrition” variable, so one was constructed by analyzing
the Total Active Federal MIlitary Service (TAFMS) variable
for each observation. Four dependent variables were
constructed and anal yzed: attritel2, attrite24, attrite36
and attrited48, representing 12-, 24-, 36-, and 48-nonth
attrition, respectively. 45 nonths was used as the cut-off
for the 48-nonth attrition variable, since it is common for
“successful” sailors to be let out of their commtnent up
to three nonths early, for education, enploynent, and

fam |y considerations.

C. VARI ABLES

1. Educati onal Credential Variables

The independent variables of primary interest for this
analysis were the sanme educational credential variables
described in Chapter 111, with a few exceptions (see Table
2 for a description of these variables). Hone school and
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National Guard Youth Challenge Program graduates were not
represented in sufficient nunbers in the DVMDC data set for
nmeani ngful statistical analysis, so these categories were
omtted. These two types of alternative credentials have
grown in popularity in recent years. However, since the
DMDC data set contains observations that are 10 to 15 years
ol der than those in the CNRC data set from Chapter 111, it
does not reflect the recent trends with regards to these
two educational credentials. Additionally, prior to fiscal
year 1998, hone school graduates were not included in Tier
|. Therefore, less enlistnent opportunities were avail able
for applicants in this grow ng educational category during
the fiscal years contained in the DVDC data set (1989
t hrough 1997).

A sufficient nunber of high school Certificate of
At tendance recipients were found in the DVDC data, so a new
educat i onal credenti al variable (Cert2) was created.
Certificate of Attendance holders were also present in the
CNRC data set; but, because the CNRC data set contained
fewer fiscal years (and, perhaps, because the Certificate
of Attendance becane a |less popular alternative credentia
as other options becane nore readily available), recruits
possessing this alternative credential were not present in
the CNRC data set in sufficient nunbers to ensure
statistically significant analysis. Therefore, they were

not addressed in Chapter I11.

2. Control Vari abl es

Most of the sane control variables utilized in the
logit nodels in Chapter I1l (described in Table 4) were
used in the present analysis. However, sonme differences in

vari abl e definitions should be noted:
33



 Race variables were broken out differently; in
addition to Wite, Black, and Hi spanic, Al AN (Amrerican
| ndi an/ Al askan Native) and API (Asi an/ Pacific
| sl ander) were used instead of APINA and Mil ti Race;

e Marital status and dependents status were conbined to
create four dummy  vari abl es: SND  (Single, No
Dependent s) , SW (Single, Wth Dependents), IMND
(Married, No Dependents), and MAD (Married, Wth
Dependent s) ;

* Recruits with 5-year and 6-year commitnents were not
represented in the data set in sufficient nunbers for
nmeani ngful statistical analysis, so Ternb and Ternb
control variables are not included;

» The data set allowed the inclusion of a dummy vari able
i ndi cating whether or not a recruit had been granted
an enlistment waiver (Wived);

* DEP duration was expressed in nonths instead of days;
and

e Due to lack of availability, the school guarantee and
bonus variables (NSG and Bonus, respectively) were
omtted and a dunmy variable neasuring whether or not
the recruit entered wth any enlistnent option
(advanced enlistnent grade, accelerated pronotion
buddy program desired unit or geographic |ocation,

training or skill guar ant ee, etc.) was added
(NoOpt i on).
Table 11 contains a detailed description of t hese
variables. As in Chapter Il1l, the *“base case” was the
“average” recruit—a Tier |, single, white, 19-year old male

with no dependents, entering the Navy as an E-1 wth no
wai ver and no enlistnment option, with an AFQr of 62 and
havi ng been in the DEP for 5 nonths.
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Tabl e 11. Variabl e Descriptions and Descriptive Statistics

Vari abl e Descri ption Mean | Std M n Max
Dev

Attritel2 =1if “Attrited” during L1772 | . 3819 0 1

first 12 nmonths of service,
0 ot herw se

Attrite24 =1 if “Attrited” during . 2648 | . 4412 0 1
first 24 nmonths of service,
0 ot herw se

Attrite36 =1 if “Attrited” during . 3383 | .4731 0 1
first 36 nonths of service,
0 ot herw se

Attrited8 =1if “Attrited” during . 4184 | .4933 0 1
first 45 nmonths of service,
0 ot herw se

Femal e =1 if Female, O otherw se . 1446 | . 3517 0 1

Al AN =1 if American Indian or . 0094 | . 0965 0 1
Al askan Native, 0 otherw se

API =1 if Asian/Pacific . 0297 | .1699 0 1
I sl ander, 0O otherw se

Bl ack =1 if Black, 0 otherw se .1712 | . 3767 0 1

Hi spani c = 1if Hspanic, 0 otherw se . 0907 | .2871 0 1

SWD =1if Single with . 0351 |.1839 0 1
Dependents, 0 otherw se

MN\D =1if Single with . 0243 | . 1540 0 1
Dependents, 0 otherw se

MAD =1if Single with . 0259 | .1588 0 1
Dependents, 0 otherw se

E2 =1 if Entered as an E-2, . 0815 | . 2736 0 1
0 ot herw se

E3 =1 if Entered as an E-3, .1673 | .3732 0 1
0 ot herw se

Col um?2 =1 if Tier Il or Ill, based . 0526 | .2232 0 1
on educational credential,
0 ot herw se

Tier2 =1 if Tier Il, O otherw se .0309 |.1731 0 1

Tier3 =1 if Tier I1l, O otherw se . 0216 | . 1455 0 1

Wi ved =1 if Enlisted with a . 2930 | . 4551 0 1
Wi ver, 0 ot herw se

NoOpt i on = 1if No Enlistment Option, . 1199 | . 3248 0 1
0 ot herw se

Age Age in Years (17-34) 19.68 | 2.541 17 34

AFQT AFQT Percentile (31-99) 62.32 | 18. 84 31 99

DEPMbNt hs Nunber of Months in DEP 5.008 | 3.662 0 12

DEPSq Nunber of Months Squared 38.49 | 44.59 0 144

Source: Derived from data provided by Defense Manpower Data Center

DVDC), 2003.
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D. RESULTS

This section presents the results of the first-term
attrition analysis. Results for 12-, 24-, and 36-nonth
attrition are included, but 48-nonth attrition is the

primary focus of this section.

1. First-Term Attrition Trends

Cross-tabul ations from the DVDC data show that overall
attrition rates have remained relatively constant over the
ni ne-year period; an increase in 12-nonth attrition seens
to have been offset by a decrease in 48-nonth attrition
(See Figure 5).

50
& 40 H I 73 N 109 | 46 H 55 [ 42
5 e Sl 15 0 3 7.9 5.6 5.9 0O 48-Month Attrition
£ 30 1 : 75 »
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Figure 5. First-Term Attrition Rates (Percent) by 12-Month
Periods, Fiscal Years 1989 through 1997

Source: Derived from data provided by Defense Manpower Data Center
(DVDC), 2003.

2. Attrition by Educational Tier and Matrix Col um

Cross-tabul ati ons of first-term attrition by
educat i onal tier and matrix colum provide results
consistent with the bootcanp attrition patterns observed in
Chapter I1l. Table 12 shows that, as wth bootcanp

attrition (which is a subset of first-termattrition), Tier

36



Il recruits have attrition rates simlar to those of Tier
1l recruits, and both groups experience attrition at

hi gher rates than do Tier | recruits.

Table 12. First-Term Attrition Rates (Percent), by 12-Mnth
Periods, Fiscal Years 1989 through 1997

Vari abl e N 12-Month | 24-Month | 36-Month | 48- Mont h
Colum |/ Tier | 380,568 |17.0 25. 4 32.6 40. 7
Col um || 21,113 30.0 45. 3 55.3 62.7
Tier 11 12, 423 29. 8 44. 7 54.3 61.6
Tier 111 8, 690 30.4 46.0 56. 8 64. 3
Tot al 401,681 |17.7 26.5 33.8 41. 8

Source: Derived from data provided by Defense Mnpower Data Center
(DVDC), 2003.

As in Chapter II1l, two nodels were constructed for
each of the four dependent variables—a “colum” nodel and a
“tier” nodel. For the tier nodel, the Colum2 variable was
replaced with dumry variables representing Tier2 and Tier3.
Al so, for all of these nodels, the “base case” was a Tier
|, single, white, 19-year old male with no dependents,
entering the Navy as an E-1 with a four-year conmtnent and
some form of enlistnment option, without a waiver, with an
AFQT of 62 and having been in the DEP for 5 nonths. The
theoretical specification for each of the logit nodels

utilized in this section is as foll ows:

Attritel2/24/36/48 = B0 + B1l(Age) + B2(Female) +
B3(Bl ack) + B4(Hispanic) + B5(AIAN) + B6(API) + B7(S\WD) +
B8(M\D) + B9(MAD) + B1O(AFQTPerc) + Bl1l(Wiived) + B12(E2) +
B13(E3) + B14(Colum2) + B15(MonDEP) + B16(DEPSq) +
B17(NoOption) + p.

All of the nodels were validated to ensure
suitability. In each case, the AFQI and educationa
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vari ables retained their significance when the additional
i ndependent vari abl es were added, and the maxi mum rescal ed
R-squared val ues increased from 0.0154 to 0.0400 (12-nonth
attrition), 0.0218 to 0.0507 (24-nmonth attrition), 0.0253
to 0.0561 (36-nonth attrition), and 0.0248 to 0.0554 (48-
nmonth attrition). Regression results from both 48-nonth
attrition nodels are presented in Tables 13 and 14.
Appendi x A contains the logit regression results for the
12-, 24-, and 36-nonth attrition nodels.

Tabl e 13. Logit Regression Results using Matrix Col ums: 48-
Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
| nt er cept 0. 5431 0. 0327 <. 0001
Age* 1.44E-3 1.44E-3 0. 3174
Femal e 0. 2152 9. 28E-3 <. 0001
Bl ack -0. 2339 9. 29E-3 <. 0001
Hi spani c -0. 3014 0. 0118 <. 0001
Al AN 0. 1080 0. 0334 0. 0012
API -0.8878 0. 0220 <. 0001
SVD 0. 2401 0. 0180 <. 0001
MN\D 0. 0443 0. 0215 0. 0393
MAD -0. 0888 0. 0212 <. 0001
AFQTPer c -9.48E-3 1.99E-4 <. 0001
Wi ved 0. 2359 7.37E-3 <. 0001
E2 -0. 1637 0. 0122 <. 0001
E3 -0. 3010 0. 0101 <. 0001
MonDEP -0. 0997 3. 65E-3 <. 0001
DEPSq 4. 50E- 3 2.99E-4 <. 0001
NoQpt i on 0.1081 0. 0102 <. 0001
Col um?2 0. 7369 0. 0151 <. 0001
Max Rescal ed 0. 0554

R- Squar e

Li kel i hood Rati o 16, 881.5

Pr >Chi Sq <0. 0001

N 401, 681

Source: Derived from data provided by Defense Mnpower Data Center
DVDC), 2003.

* Not statistically significant.
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Tabl e 14. Logit Regression Results using Educational Tiers:
48-Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
| nt er cept 0.5361 0. 0328 <. 0001
Age* 1. 76E-3 1. 44E-3 0. 2227
Femal e 0. 2154 9. 28E-3 <. 0001
Bl ack -0. 2337 9. 29E-3 <. 0001
Hi spani c - 0. 3015 0.0118 <. 0001
Al AN 0. 1083 0. 0334 0. 0012
API -0. 8883 0. 0220 <. 0001
SWD 0. 2403 0. 0180 <. 0001
MND 0. 0445 0. 0215 0. 0381
MAD -0. 0883 0. 0212 <. 0001
AFQTPer c -9.48E- 3 1.99E-4 <. 0001
Wi ved 0. 2360 7.37E-3 <. 0001
E2 -0. 1639 0. 0122 <. 0001
E3 -0.3014 0. 0101 <. 0001
Mon DEP -0. 0995 3. 65E-3 <. 0001
DEPSq 4. 49E- 3 2.99E-4 <. 0001
NoQOpti on 0. 1078 0. 0102 <. 0001
Tier2 0. 6923 0. 0192 <. 0001
Tier3 0. 8021 0. 0232 <. 0001
Max Rescal ed 0. 0554
R- Squar e
Li kel i hood Rati o 16, 895. 8
Pr >Chi Sq <0. 0001
N 401, 681
Source: Derived from data provided by Defense Mnpower Data Center
DVDC), 2003.

* Not statistically significant.

Results for the control variables are simlar to the
results obtained in the bootcanp attrition nodel (using the
CNRC data set). However, one ethnic variable (American

I ndi an/ Al askan  Nati ve) is associated wth increased
attrition. Interestingly, age at enlistnment becones |ess
significant as time until attrition increases (from 12 to

48 nonths), while being fenmale (positive effect) becones
larger. Regarding the new control variables (those not
included in the CNRC data set), both Waived and NoOption
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are statistically significant and associated with increased

attrition, all other factors held constant. |In other words,

enlisting with a waiver noral, or

t hat

(i.e. having a nedical

| egal situation would nornmally preclude enlistnent)

results in an increased |likelihood of first-termattrition;

and, joining the Navy w thout an enlistnent option (such as

a training or accelerated pronotion guarantee) also

i ncreases the probability of first-termattrition.
As with the OCNRC data

the estimates of the primary independent variabl es

analysis in the previous
chapter,
(AFQT score and educati onal and as
predicted. All

increases (from 12 to 48 nonths).

status) are significant

become larger as tinme until attrition

This was expected. Since

the attrition variables are later attrition

attrite36,

curmul ati ve,

variables (attrite24, and attrite48) include al

of the attrition fromthe earlier variables, plus whatever
attrition occurred within the nost recent 12 nonths. Table
15 shows the partial effects for each of these vari ables;

as expected, partial effects increase fromleft to right.

Table 15. Partial Effects of AFQTI and Educati onal

Vari abl es, by 12-Month Peri od?®

Vari abl e 12- Mont h 24- Mont h 36- Mont h 48- Mont h

AFQT® -0.0012 -0. 0016 -0.0019 -0. 0023

Col um 2° 0. 0919 0. 1508 0. 1829 0. 1821
Tier 2° 0. 0867 0. 1438 0.1714 0.1712
Tier 3¢ 0. 0995 0. 1608 0. 1995 0.1979

Source: Derived from Results in Tables 13, 14, and 23-28.

@ Al results are significant.
b Same for both nodels.

¢ Fromnodel with matrix colums as dependent vari abl es.
¢ From nodel with educati onal
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3. Attrition by Educational Credenti al

As observed in Chapter 111, cross-tabulations show
t hat the various educational subgroups within the
educational tiers and matrix columms are associated wth
different attrition rates. Table 16 contains tabul ati ons of
first-term attrition rates by the individual educational

categories contained in the DVDC data set.

Table 16. First-Term Attrition Rates (Percent), by 12-Mnth
Peri od and Educati onal Credenti al

Credenti al N 12- 24- 36- 48-

(Tier) Mont h Mont h Mont h Mont h
Dr opout (rer) 8, 690 30.4 46. 0 56. 8 64. 3
GED (rn) 11, 265 30.2 45. 2 54.7 61.8
Certificate(ll) 1,158 25.8 40. 2 50.9 59.2
One Coll Sen(l) 7, 347 27.1 39.9 49.1 56. 2
Adul t School (1) 10, 322 26. 8 39.9 49.1 56. 3
HS G ad (1) |355, 336 16. 6 24.8 32.0 40. 1
Assoc Degree(l) 2,833 15.5 21.6 27.8 33.9
Bach Degree (1) 4,730 13.0 18.9 23.6 30.7
Tot al 401, 681 17.7 26. 4 33.9 41.8

Source: Derived from data provided by Defense Manpower Data Center
(DVDC), 2003.

As a whole, Tier | recruits have lower attrition rates
than those in Tiers 1l and 1Il1. However, there is
considerable variation within Tier | depending on type of
educat i onal credenti al . As seen in Table 16, non-

traditional high school graduates with at |east one college
semester and adult-school graduates tend to have very
simlar attrition rates, and they are nore conparable to
Tier Il and Tier 111 attrition rates than to those of
traditional high school graduates and those wth a college
degr ee.
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Logit nodels were used to analyze the data after
grouping recruits by their educational credentials. The
same statistical nodels were used as before, except that
the eight individual educational categories were used
instead of the tier and columm variables. The same contro
variables fromthe “tier” and “colum” nodels were used in
t he di saggregat ed nodel .

These nodel s wer e al so val i dat ed to ensure
suitability. Again, the AFQI and educational variables
retained their significance when the additional independent
vari abl es were added; the maxi num rescal ed R-squared val ues
increased from 0.0194 to 0.0424 (12-nonth attrition),
0.0277 to 0.0547 (24-nonth attrition), 0.0317 to 0.0607
(36-nmonth attrition), and 0.0300 to 0.0591 (48-nonth
attrition).

Results from the 48-nonth logit attrition nodel are
presented in Table 17. (Appendix B contains the regression
results for the 12-, 24-, and 36-nonth attrition nodels.)
All of the Tier Il and Ill variables, as well as the non-
traditional Tier | variables, had positive coefficients,
indicating higher attrition rates than the base case
(traditional hi gh school gr aduat es), hol di ng ot her
vari abl es constant. Post-secondary Tier | variables (Assocl
and Bachl) had negative coefficients, indicating |ower

attrition rates.
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Table 17. Logi t Regression Results Educati onal
Vari abl es: 48-Month Attrition®

Vari abl e Esti mat e Std Error P- Val ue
| nt er cept 0. 5283 0. 0337 <. 0001
AgeP® -1. 50E- 3 1. 50E- 3 0. 9204
Fenmal e 0. 2222 9. 30E- 3 <. 0001
Bl ack -0. 2270 9.31E-3 <. 0001
Hi spani c - 0. 3138 0. 0118 <. 0001
Al AN 0. 0986 0. 0335 0. 0033
API -0. 8936 0. 0220 <. 0001
SWD 0. 2220 0.0181 <. 0001
VND 0. 0353 0. 0215 0. 1015
MAD -0. 1056 0. 0213 <. 0001
AFQTPer c -9. 15E-3 2. 00E-4 <. 0001
Wi ved 0. 2264 7. 38E-3 <. 0001
E2 -0.1871 0.0123 <. 0001
E3 -0.2791 0. 0104 <. 0001
MonDEP -0. 1005 3. 65E-3 <. 0001
DEPSq 4. 70E- 3 2.99E-4 <. 0001
NoOpt i on 0.1077 0. 0102 <. 0001
Dr opout 3 0. 8302 0. 0232 <. 0001
Cert2 0. 8167 0. 0606 <. 0001
GED2 0.7139 0. 0202 <. 0001
Adul t 1 0. 4967 0. 0205 <. 0001
Col | Senl 0.5725 0. 0245 <. 0001
Assocl -0. 0689 0. 0414 0. 0964
Bachl -0.1220 0. 0338 0. 0003
Max Rescal ed 0. 0591

R- Squar e

Li keli hood Ratio | 18,031.9

Pr >Chi Sq <0. 0001

N 401, 681

Source: Derived from data provided by Defense Mnpower Data Center

DVDC), 2003.

& Traditional high school

® Not statistically significant.

The partial

shown in Table

effects

18; they were

educat i onal

credential s

derived

graduat es conpri se the base group.

are

from the logit

coefficients presented in Table 17 and Appendi x B.




Tabl e 18. Partial Effects of Educational Credentials by 12-
Month Attrition Periods

Credential (Tier) 12-Month | 24-Month | 36-Month |48-Mnth
Dr opout (rer) 0. 1036 0. 1670 0. 2067 0. 2046
GED (rn) 0. 0976 0. 1607 0.1978 0.2014
Certificate (I11) 0. 0907 0. 1500 0.1776 0.1764
One Coll Sem (1) 0. 0759 0. 1200 0. 1454 0. 1414
Adult School (1) 0. 0650 0. 1076 0. 1286 0. 1226
Assoc Degree* (1) - 0. 0005 -0.0111 -0.0120 -0.0163
Bach Degree (1) -0. 0212 -0. 0293 -0. 0413 -0.0288

Source: Derived fromResults in Tables 17 and 29-31.
*Not statistically significant

These partial effects, multiplied by 100, represent
the percentage-point variation from the base case
(traditional high school graduates). For exanple, the 48-
nmonth attrition rate for a high school dropout in this data
set was approxi mately 20 percentage-points higher than that
of a traditional high school graduate, while the 48-nonth
attrition rate for a Bachelor’s Degree-hol der was about 3
percentage-points lower than that of a traditional high
school graduate with no post-secondary education, all other

factors being held constant.

4. Sunmmary of Results from DVDC Data Anal ysis

As in Chapter [II1l, the significant variation in
attrition rates between various categories of educational
credential hol ders suggests that the aggregated colums and
tiers may not predict first-term attrition as effectively
as the individual groupings of educational credentials.
This is supported by the fact that the maxi num rescaled R
squared values for the four aggregated nodels (attritel2
attite24, attrite36, and attrite48) were 0.0400, 0.0507,
0.0561, and 0.0554, respectively. Wen the groupings of
educat i onal credentials were examned separately, the
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maxi mum rescaled R-squared values increased to 0.0424,
0.0547, 0.0607, and 0.0591, indicating better overal
predictive ability.
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V. RECRU T QUALITY MATRI X VALI DATI ON

To validate educational credentials as predictors of
first-term conpletion, so that a refined screening tool can
be devel oped, a new nopdel was constructed so that only the
vari ables used to predict attrition in the Recruit Quality
Matrix (AFQT score and individual educational credentials)
are included. The theoretical specification is as foll ows:

Attrited8 = BO + Bl(AFQTPerc) + B2(Dropout3) +
B3(Cert2) + B4(CGED2) + B5(Adultl) + B6(CollSem) +
B7(Assocl) + B8(Bachl) + p.32

In this restricted nodel, other inportant factors
(such as gender, race, and age) are omtted. Inclusion of
other control variables would tend to reduce the partial
effects of AFQIr and the educational credentials. If other
control variables were used in a screening tool (such as a
conposite predictor of first-termattrition), they would be
included in a regression nodel to get the npbst accurate
partial effects for all independent variables. But, with a
screening tool like the Recruit Quality Matrix, where only
two variables are considered, the other control variables
should not be included in the regression. In this way, when
the omtted variables are correlated with the ‘focus’
vari abl es (AFQIr and educational credentials), the omtted
vari ables’ effects are “picked up” by the focus vari abl es.
So, even though other control variables are used to explain
attrition in previous chapters, they are not used here to

predict attrition.

32 The “base case’” was a traditional hi gh school graduate. See
Tabl e 11 and Table 16 for variabl e descriptions.
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Enpl oyi ng the nmethod used by Rothstein to validate SAT
(formerly Scholastic Aptitude Test) scores and high schoo
grade point average (GPA) as predictors of college freshman
GPA, two additional nodels were constructed to validate
AFQT and i ndividual educational credentials as predictors
of first-term attrition. The first nodel contains only
AFQI score as an independent variable, and the second
i ncl udes only educational credential variables.33

Using the same DMDC data from Chapter 1V, Odinary
Least Squares (OLS) regression was conducted on all three
nodels, so that the value “R (the square root of R-
squared) derived from mnimzing the sum of squared
residuals could be used in the same manner enployed by
Rothstein to validate the SAT.34 The OLS estimation results

are presented in Tables 19, 20, and 21, respectively.

33 Jesse M Rothstein, College Performance Predictions and the SAT
(Berkely, CA: UC Berkeley Center for Labor Econonmics, 2003), 4-5.

34 These nodels are used by educational researchers to validate
test scores and other screening variables (see citations in Rothstein).
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Tabl e 19. OLS Regression Results for AFQT and Educati onal
Vari abl es: 48-Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
| nt er cept 0. 5434 2. 69E-3 <. 0001
AFQT -2.30E-3 4, 12E-5 <. 0001
Dr opout 3 0. 2491 5. 30E-3 <. 0001
Cert2 0. 1969 0. 0144 <. 0001
GED2 0. 2259 4. 67E-3 <, 0001
Adul t 1 0. 1465 4, 88E-3 <, 0001
Col | Seml 0. 1506 5. 75E- 3 <. 0001
Assocl -0. 0391 9. 21E-3 <. 0001
Bachl - 0. 0500 7.18E-3 <. 0001
R- Squar e 0. 0226

R 0. 1503

N 401, 681

Source: Derived from data provided by Defense Mnpower Data Center
(DVDC), 2003.

* Al results are statistically significant.

Tabl e 20. OLS Regression Results for AFQI Only: 48-Month

Attrition

Vari abl e Estinmat e Std Error P- Val ue

| nt er cept 0. 5637 2. 68E-3 <. 0001

AFQT -2.33E-3 4. 11E-5 <. 0001

R- Squar e 0. 0079

R 0. 0889

N 401, 681

Source: Derived from data provided by Defense Manpower Data Center
(DVDC), 2003.

* All results are statistically significant.

Tabl e 21. OLS Regression Results for

Only: 48-Month Attrition
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Vari abl e Esti mat e Std Error P- Val ue
| nt er cept 0. 4009 8.21E-4 <. 0001
Dr opout 3 0. 2418 5. 32E-3 <. 0001
Cert2 0. 1915 0.0144 <. 0001
GED2 0. 2175 4. 69E-3 <. 0001
Adul t 1 0.1618 4. 89E- 3 <. 0001
Col | Seml 0. 1608 5.77E-3 <. 0001
Assocl -0. 0617 9. 23E-3 <. 0001
Bachl -0. 0935 7.17E-3 <. 0001
R- Squar e 0. 0151

R 0.1229

N 401, 681

Source: Derived from data provided by Defense Manpower Data Center
(DVDC), 2003.
* All results are statistically significant.

Because OLS regressions were estimated, the regression
coefficients are directly i nterpretable. Thus, t he
coefficient of 0.2259 for GED2 (from Table 19) indicates
that a GED recipient has an attrition probability that is
22.59 percentage points higher than that of the base case-a
traditional high school graduate—all other factors being
hel d constant. However, the primary reason for conducting
OLS regression is to calculate R values in order to
validate the educational <credentials as predictors of
first-term conpletion. Therefore, R-squared values are
converted to R val ues:

* R(AFQTr and educational credentials) = square root
(0.0226) = 0.15083;

 R(AFQT only) = square root (0.0079) = 0.0889 (raw
validity of AFQT); and

* R(educational credentials only) = square root (0.0151)

= 0.1229 (raw validity of educational credentials).
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The increnental validity of educational <credentials as
predictors of first-term attrition is 0.1503 - 0.0889 =
0. 0614. 35

As mentioned previously, OLS regression is useful for

val i dati ng t he predictive ability of educat i ona
credenti al s, and its coefficients are directly
i nterpretable. However, OLS regression has l[imted
applicability in constructing a predictive tool, because

t he dependent variable in this case (attrite48) is a dumy
vari able bounded by 0 and 1; however, the OLS nodel is
| inear and unbounded. Therefore, a logit nodel was used to
predict attrition probabilities and to construct the
refined Recr ui t Quality Matri x. The same node
specification from earlier in this chapter was enployed
(wth just AFQTr and educational credentials as independent
variables), and the logit nodel output is presented in
Tabl e 22. The resulting paraneter estinmates are:

Log-odds(attrite4d) = 0.1928 - 0.00963( AFQI) +
1. 0247( Dr opout 3) + 0.8034(Cert2) + 0. 9246( GED2) +
0. 5945( Adul t 1) + 0.6123(Coll Senml) - 0.1717(Assocl) -

0. 2289(Bachl) . 36

“Log-odds” were calculated for “Attrite48”, for
different AFQT scores when each separate educational dumy
vari able was set equal to one (and all other educationa
dummy variabl es were set equal to zero). These val ues were
then converted to probabilities of attrition (probability
of attrition = 1/[1+EXP(Log-Cdds[Attrited48])]), which were

in turn converted to probabilities of conpl etion

35 These incremental validity measures can be conpared to those
for SAT scores in Rothstein, 27-30.

36 The base case is a traditional high school graduate.
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(probability of conpletion = 1 — probability of attrition).
See Appendix C for tables containing the |og-odds val ues,
predicted attrition probabilities, and predicted conpletion

probabilities, by AFQI score and educational credential.

Tabl e 22. Logit Regression Results for AFQI and Educati onal
Vari abl es: 48-Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
| nt er cept 0. 1928 0.0112 <. 0001
AFQT -9.63E-3 1. 74E-4 <. 0001
Dr opout 3 1.0247 0. 0227 <. 0001
Cert 2 0. 8034 0. 0600 <. 0001
GED2 0. 9246 0. 0197 <, 0001
Adul t 1 0. 5945 0. 0202 <. 0001
Col | Seml 0. 6123 0. 0239 <. 0001
Assocl -0.1717 0. 0400 <. 0001
Bachl -0.2289 0. 0320 <, 0001
Max Rescal ed 0. 0300

R- Squar e

Li kel i hood Ratio |9, 058.8

Pr >Chi Sq <0. 0001

N 401, 681

Source: Derived from data provided by Defense Manpower Data Center
(DVDC), 2003.

* All results are statistically significant.

These probabilities of conpletion were used to
construct a nore refined Recruit Quality Matrix, wth
i ndi vi dual educational credentials arranged left to right
across the top of the matrix, from nost successful to |east
successful. The refined mtrix was set up so that
conpletion rates could be discerned by cross-referencing
AFQT scores and educational credentials, nuch like in the
current matrix. Three benchmark conpletion rates were
chosen—60 percent, 50 percent, and 40 percent—-because they
| oosely correlate to the conpletion rates associated wth
the m ni mum AFQT scores in the current A-cell, Cu-Cell, and
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B-Cell, respectively. Figure 6 is a graphic representation
of this refined Recruit Quality Matrix, derived from the
predi cted probabilities of conpletion in Appendi x C.

By using nore categories of educational credentials,
the refined matrix nore accurately predicts conpletion
probabilities. Wth the current matrix, for any given AFQT
score, the sane conpletion probability is predicted for
recruits wth Bachelor’s Degrees, Associate’s Degrees,
traditional high school diploms, adult education diplomas,
and one college senester, because they are all grouped in
the first colum. However, with the refined matrix, these
five distinct popul ations result in five different
predi cted conpletion rates.

Educati onal Status

Bachelor's  Associate's  Traditional Adult One College Certificate of
Degree Degree HS Grad Education Semester Attendance

GED Dropout

99

50%

85

80

60%

75

O 1>

60

50

45

40

50%

31

Figure 6. Predicted Probability of First-Term Conpletion by
AFQT Score and Educational Status
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VI.  POTENTI AL RECRU T QUALI TY MATRI X REFI NEMENTS

The expanded use of educational categories provided by
the refined matrix, and the inproved ability to predict
first-termattrition, leads to several specific benefits in
screening applicants for enlistnment. These benefits are

di scussed in this chapter.

A MVEDI UM APTI TUDE COLLEGE DEGREE- HOLDERS ( AREA 1)

The cross-hatched area in Figure 7 (Area 1) represents
medi um aptitude college degree-holders (Associate’s and
Bachelor’s degrees) who are currently grouped in Cu-Cell
because they have AFQT scores below the 50'" percentile.
However, this subset of Cu-Cell recruits actually has a
first-term conpletion rate of 60 percent or nore, which is
simlar to that of A-Cell recruits. This is a small group
of recruits; the data set contained 183 Bachel or’s degree-
holders wth AFQT scores between the 40'" and 50'"
percentile, and 125 Associate’'s degree-holders with AFQT
scores between the 45'" and 50'" percentile. Nonetheless,
because the size of the population that falls in this
category is large, its inclusion in A-Cell would expand the
pool of “high-quality recruits,” which is the primary focus
of the Navy's recruiting effort.
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Educati onal St atus

Bachelor's  Associate’'s  Traditional Adult One College Certificate of
Degree Degree HS Grad Education Semester Attendance

GED Dropout

99

50%

85

80

60%

—H0 T >

75

60

Area 1:
T Medi um Apt i t ude
Col | 6ge Degr ee- Fol der s

50

45

40

31

Figure 7. Predicted Probability of First-Term Conpletion:
Medi um Apti tude Col | ege Degree-Hol ders

B. MEDI UM APTI TUDE TRADI TIONAL HI GH SCHOOL  GRADUATES

(AREA 2)

In Figure 8, Area 2 represents A-Cell recruits who are
aggressively targeted for enlistnent because the have AFQT
scores above the 50'" percentile. However, this subset of A-
Cell recruits (traditional high school graduates w th AFQT
scores between the 50'" and 60'" percentiles) actually has a
first-term conpletion rate of less than 60 percent. Unlike
the small group of nediumaptitude college-degree holders
in Figure 6, nediumaptitude traditional hi gh  school
graduates accounted for 63,302 of the approxi mately 400, 000
recruits in the DVMDC data set.
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Educati onal St atus

Bachelor's  Associate’'s  Traditional Adult One College Certificate of
Degree Degree HS Grad Education Semester Attendance

GED Dropout

99

50%

85

80

0O 1>

60%
75
Area 2:
) TR Me_dl_um Apti tude
H‘ Traditional HS G ads
50
45
40
50%

31

Figure 8. Predicted Probability of First-Term Conpletion:
Medi um Aptitude Traditional H gh School G aduates

Since they are so expensive to recruit ($15,530 per
recruit), perhaps the A-Cell focus should shift toward
traditional high school graduates with AFQT scores above
the 60'" percentile; the mediumaptitude A-Cell subgroup
(AFQT scores between the 50'" and 60'" percentiles) does not
provide the lower attrition rate the Navy counts on to
of fset higher recruiting outlays. After all, if the Navy is
willing to accept attrition rates above 40 percent, Cu-Cell
and higher-aptitude B-Cell applicants could be easily
substituted and at a fraction of the recruiting cost.
Currently, “high-quality recruits” account for about two-
thirds of all enlistnments. Because Area 2 is such a large
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sub-group (in this data set and in the population), this
goal would have to be adjusted downwards, to account for

excluding nmediumaptitude traditional high school graduates
fromthe A-Cell.

C TIER | ALTERNATI VE CREDENTI AL- HOLDERS ( AREA 3)

Area 3 in Figure 9 represents A-Cell and Cu-Cell, Tier
| alternative credential-holders who are targeted for
enlistment because they have AFQI scores above the 31%
percentile. However, this Tier | subset actually has an
average first-termconpletion rate bel ow 50 percent.

Educati onal St atus

Bachelor's  Associate’'s  Traditional Adult One College Certificate of
Degree Degree HS Grad Education Semester Attendance

GED Dropout

99

50%

85

80

O 1>

50%
75
60
50 :
Tier | Aternative
45 Credenti al - Hol ders
40
50%

31

Figure 9. Predicted Probability of First-Term Conpletion:
Tier I Alternative Credenti al - Hol ders

58



As discussed in Chapter |V, these Tier | alternative
credential -hol ders have first-term attrition rates closer
to those of Tier Il recruits than to those of the other,
nore traditional Tier | recruits. These |ower-aptitude
adul t-education graduates and non-traditional high school
graduates with one senester of college represent 6,821 and
5,097, respectively, of the approximtely 400,000 personnel
in the data set. Because of their low conpletion
probabilities, adult education graduates with AFQT scores
between the 40'" and 80'" percentiles, and non-traditional
hi gh school graduates with one senester of college and AFQT
scores between the 40'" and 85'" percentiles, should be given
ower priority than other, higher-performng A-Cell and Cu-
Cel | applicants.

D. MVEDI UM APTI TUDE B- CELL RECRUI TS AND LOW APTI TUDE
CU- CELL RECRUI TS ( AREA 4)

Area 4 in Figure 10 represents B-Cell recruits who are
allowed to enlist because they have AFQI scores above the
50'" percentile, and Cu-Cell recruits who are allowed to
enlist because they have AFQT scores above the 31%
percentil e. But , these subgroups actually experience
average first-termattrition rates of 60 percent or higher.
Currently, wthin the B-Cell, Certificate of Attendance
holders wth AFQT scores between the 50" and 60'"
percentiles, GED recipients with AFQI scored between the
50'" and 75'" percentiles, and high school dropouts w th AFQT
scores between the 50'" and 85'" percentiles account for 393,
8,271, and 7,951, respectively, of the approximtely
400,000 recruits in the DVDC data set. Wthin the Cu-Cell,
adul t-education graduates and non-traditional high school
graduates with one senester of college, with AFQI scores
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bet ween the 315" and 40'" percentiles, number 2,250 and 1, 484
in the data set. But, based on the present research, these
subgroups do not attain an acceptable first-term conpletion
rate. Perhaps they should not be eligible for enlistnent,
and a higher mninmm AFQT score for individuals in any of
these five educational categories should be required to
ensure a mnimally acceptable standard of success
(conpletion rate of at |east 40 percent).

Educati onal St at us

O 1>

Bachelor's  Associate’'s  Traditional Adult One College Certificate of GED Dropout
Degree Degree HS Grad Education Semester Attendance P
99
50%
85
80
60%
75
60 Medi um Apti t ude
B-Cell and
Low Apti t ude
50 Cu-Cell Recruits
45 I
40 '
31

Figure 10. Predicted Probability of First-Term Conpletion:
Medi um Aptitude B-Cell and Low Aptitude Cu-Cell Recruits

E. LOW APTI TUDE TRADI Tl ONAL HI GH SCHOOL GRADUATES

Anot her popul ation of interest in the refined Recruit
Quality Matrix is represented by Area 5 in Figure 11. This
group is conprised of traditional high school graduates
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(with and without a college degree) with an AFQI score
below the 31%' percentile. Currently, this group is not
eligible for enlistnent. However, based on the present
study, it is estimated that they would have a first-term
attrition rate on par with Cu-Cell and B-Cell applicants
currently qualified for enlistnment.

Educati onal St atus

—H0 T >

Bachelor's  Associate's  Traditional Adult One College Certificate of GED Dropout
Degree Degree HS Grad Education Semester Attendance P
99
50%
85
80
60%

75

60

50

45 Area 5:

Low Aptitude
40 Traditional HS G ads
50%
31

Figure 11. Predicted Probability of First-Term Conpletion:
Low Aptitude Traditional H gh School G aduates

Since no one in the DVDC data set has an AFQI score
this low, they are outside of the relevant range of this
anal ysis. Therefore, a definitive AFQTl cut-off for this
group (for a 50-percent conpletion rate, for instance)
cannot realistically be established. Nevert hel ess, based
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on the observed education differential effect of the AFQT
variable (see Chapters IlIl and 1V), one can assune that
some |lowaptitude traditional high school graduates would
achi eve acceptable levels of first-term success. In today’s
recruiting environnent, that may not be an acceptable risk.
But, when the market is tight and naking the recruiting
goal for the year is in jeopardy, as it was in fiscal year
1998, opening up a large potential reserve of applicants
with acceptable first-term conpletion rates mght be

desi rabl e. 37

37 In fiscal year 1998, the Navy fell short of its annual
recruiting goal by alnmost 7,000 recruits.
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VIT. SUMVARY, CONCLUSI ONS, AND RECOMMENDATI ONS

A SUMVARY

Because the educational <categories in the Navy's
current Recruit Quality Mitrix are highly aggregated, it
may not be the nobst accurate and effective nethod for
predicting the potential success  of applicants for
enlistment. Specifically, adopting sonme of the refinenments
outlined in Chapter VI would help to reduce first-term
attrition, and the costs associated wth it, by
deenphasi zing the enlistnment of applicants in Areas 2 and
3, and by avoiding altogether the enlistnent of applicants
in Area 4. Additionally, Area 1 offers a potentially usefu
source  of “high-quality recruits.” Furt her, Area 5
identifies a large potential pool of applicants who could
be used as a reserve, for exanple when nore traditional
recruits are hard to attract and the Navy is in jeopardy of
mssing its recruiting goal

Although it is clear that refinenents can be nmade to
increase the predictive ability of the recruit screening
process, the predicted conpletion probabilities outlined in
Chapters V and VI are only as good as the data from which

they were derived. Because the Navy only enlists higher-
performng Tier Il and 11l recruits, it is possible that
they are not conpletely representative of the Tier Il and

1l population as a whole, and that selection bias is

present. So, increased recruitnent of targeted subgroups
within Tiers Il and I1lIl my result in lower conpletion
rates than anticipated. However, this does not change the

conclusion that a lower |evel of aggregation can increase

the predictive ability of the recruit screening process.
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B. CONCLUSI ONS

This research does not suggest that Tier | recruits
can be totally replaced by Tier Il and IIl applicants, or
even that a high AFQr score is a replacenent for
educat i onal attai nnent. Nevert hel ess, t he “education
differential” introduced in 1950, and supported by this
research, suggests that the Navy could get acceptable
conpletion rates from Tier Il and Il recruits by

controlling for AFQI scores. The growing supply of Tier Il

and Tier 1Il1 individuals, and their relatively |ower
recruiting costs, make them increasingly attractive.
Additionally, it has been shown that non-high school

graduates and alternative <credential-holders are nore
likely to reenlist, given successful conpletion of their
first terns  of enlistnment.38  Therefore, i ndi vi dual s
categorized in Tier 11 and Tier 111 merit serious
consideration for enlistnent when their AFQI scores are
sufficiently high. A refined Recruit Quality Matrix, such
as the one introduced in Chapter V, could help identify
| ow-cost subgroups wthin these tiers that promse to
achieve acceptable Ilevels of mlitary success, while
screening out subgroups currently eligible for enlistnent
that exhibit wunacceptable |evels of success. Rather than
expandi ng the overall pool of potential enlistees, a matrix
such as this could help to refine the current pool and
ensure that the Navy’'s recruiting effort is as efficient

and cost-effective as possible.

38 Cooke and Quester, 249; Elster and Flyer, 11-31.
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C. FUTURE RESEARCH

1. Cost-Benefit Anal ysis

Al though this research suggests that attrition can be
reduced with a refined enlistnment screening tool, a
t horough cost-benefit analysis needs to be conducted to
guantify the savings and to determne the extent to which
persons with higher recruiting costs (A-Cell applicants)
should be targeted. Cenerally, an analysis of this type

should attenpt to determ ne whether higher attrition rates

associated with B cell recruits is justified by |ower
recruiting costs; and, conversel y, whet her hi gher
recruiting costs for A-Cell and Cu-cell recruits is

justified by the Iower predicted attrition rates.

Anot her direction for future research would be to
construct an optimzation nodel to determne the right mx
of A-Cell, B-Cell, and Cu-cell applicants. The optim zation
would attenpt to maximze first-term conpletion, while
mnimzing the costs associated wth recruiting, training,

and attrition.

2. Al ternative Measures of MIlitary Success

This analysis concentrated on first-term attrition as
the sole neasure of mlitary success. However, several
ot her neasures of success could be studied to see what
i npact they mght have on a recruit-screening tool such as
the one presented in Chapter V. For exanple, productivity,
performance, and pronotion are comonly accepted indicators
of mlitary success that should not be ignored. After all,
if high aptitude Tier Il recruits have conpletion rates on
par with Tier | recruits, but they exhibit |ower |evels of

Wi thin-grade productivity, then they are clearly not as
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valuable; this would affect the degree to which Tier Il

recruits should be targeted for enlistnent.

3. First-Term Attrition Analysis of Hone School
G aduat es

Bootcanp attrition was analyzed in Chapter 111. Hone
School graduates were included in that analysis because
sufficient nunbers appeared in the CNRC data set. On the
other hand, the DWVDC data set had too few hone school
graduates for statistically significant analysis. To assess
first-term attrition, the data set also had to be at |east
four years old and could include only enlisted cohorts
through fiscal year 1997. Honme school graduates were stil
relatively rare anong 1997 enlisted cohorts and they were
placed in Tier 1l; so, there was not a great deal of
attention directed toward this small, but grow ng, group.

However, as nentioned in Chapter |V, recruiting policy
was changed in fiscal year 1998 when hone school graduates
were included in Tier |I. Since they are now considered
“high quality recruits,” a lot nore attention was devoted
to them by recruiters, and they were recruited in greater
nunbers. For that reason, the CNRC data set, which includes
enlisted cohorts from fiscal years 1998 through 20083,
contai ns enough observations (N = 2,124) for neaningful
anal ysis. The results of that analysis actually reveal that
home school graduates have bootcanp attrition rates
significantly higher than those of Tier Il GED recipients
and Tier 11l dropouts (See Chapter I11). If this pattern
hol ds when first-term attrition analysis can be conducted
on this group, the Tier | status of hone school graduates

should be reconsidered to ensure that the Navy invests
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appropriate resources and effort into recruiting this

gr oup.
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APPENDI X A

Tabl e 23. Logit Regression Results using Matrix Col ums:
12-Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
| nt er cept -1.3789 0. 0400 <. 0001
Age 0. 0358 1. 74E-3 <. 0001
Femal e 0. 0564 0. 0119 <. 0001
Bl ack -0.2934 0.0121 <. 0001
Hi spani c -0. 2682 0. 0154 <. 0001
Al AN 0.1131 0. 0403 0. 0050
API -0.7704 0. 0309 <. 0001
SVWD 0. 2858 0. 0209 <. 0001
M\D 0. 1472 0. 0259 <. 0001
MAD* -0. 0243 0. 0256 0. 3418
AFQTPer c -8.82E-3 2.57E-4 <. 0001
Wi ved 0.2108 9. 20E-3 <. 0001
E2 -0. 2408 0.0164 <. 0001
E3 -0. 3478 0. 0139 <. 0001
MonDEP -0. 0979 4. 70E-3 <. 0001
DEPSq 4. 51E-3 3.93E-4 <. 0001
NoOpt i on 0.1120 0.0124 <. 0001
Col um?2 0. 5594 0.0163 <. 0001
Max Rescal ed 0. 0400

R- Squar e

Li kel i hood Ratio |9, 865.7

Pr >Chi Sq <0. 0001

N 401, 681

Source: Derived from data provided by Conmander, Navy Recruiting
Command (CNRC), 2003.
* Not statistically significant.
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Tabl e 24. Logit Regression Results using Educational Tiers:
12-Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
| nt er cept -1.3848 0. 0400 <. 0001
Age 0. 0361 1. 75E-3 <. 0001
Femal e 0. 0566 0.0119 <. 0001
Bl ack -0. 2933 0.0121 <. 0001
Hi spani c - 0. 2683 0. 0154 <. 0001
Al AN 0.1134 0. 0403 0. 0048
API -0.7708 0. 0309 <. 0001
SVWD 0. 2859 0. 0209 <. 0001
M\D 0.1474 0. 0259 <. 0001
MAD* -0. 0238 0. 0256 0. 3498
AFQTPer c -8.82E-3 2.57E-4 <. 0001
Wi ved 0.2109 9. 20E-3 <. 0001
E2 -0. 2409 0.0164 <. 0001
E3 -0. 3482 0. 0139 <. 0001
MonDEP -0. 0977 4. 70E-3 <. 0001
DEPSq 4.51E-3 3.93E-4 <. 0001
NoQOpti on 0.1117 0.0124 <. 0001
Tier2 0.5319 0. 0207 <. 0001
Tier3 0.5991 0. 0244 <. 0001
Max Rescal ed 0. 0400

R- Squar e

Li kel i hood Ratio |9,870.5

Pr>Chi Sq <0. 0001

N 401, 681

Source: Derived from data provided by Conmander, Navy Recruiting
Command ( CNRC), 2003.
* Not statistically significant.
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Tabl e 25. Logit Regression Results using Matrix Col ums:
24-Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
| nt er cept -0. 5541 0. 0356 <. 0001
Age 0.0198 1. 57E-3 <. 0001
Femal e 0. 1385 0. 0103 <. 0001
Bl ack -0. 2306 0.0104 <. 0001
Hi spani c - 0. 2697 0. 0133 <. 0001
Al AN 0. 1442 0. 0357 <. 0001
AP| -0.7910 0. 0261 <. 0001
SWD 0. 2906 0. 0189 <. 0001
M\D 0. 0902 0. 0233 0. 0001
MAD -0.0726 0. 0230 0. 0016
AFQTPer c -8. 63E-3 2.23E-4 <. 0001
Wi ved 0. 2453 8. 06E- 3 <. 0001
E2 -0. 2109 0. 0140 <. 0001
E3 - 0. 3207 0.0118 <. 0001
MonDEP -0.1122 4. 08E- 3 <. 0001
DEPSq 5. 29E- 3 3.39E-4 <. 0001
NoQOpti on 0.1206 0. 0109 <. 0001
Col um?2 0. 7058 0. 0149 <. 0001
Max Rescal ed 0. 0507

R- Squar e

Li keli hood Ratio |14, 211.5

Pr >Chi Sq <0. 0001

N 401, 681

Source: Derived from data provided by Conmander, Navy Recruiting
Command (CNRC), 2003.
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Tabl e 26. Logit Regression Results using Educational Tiers:
24-Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
| nt er cept - 0. 5599 0. 0357 <. 0001
Age 0. 0201 1.57E-3 <. 0001
Femal e 0. 1386 0. 0103 <. 0001
Bl ack -0. 2304 0. 0104 <. 0001
Hi spani c -0. 2698 0. 0133 <. 0001
Al AN 0. 1445 0. 0357 <. 0001
API -0.7914 0. 0261 <. 0001
SVWD 0. 2907 0.0189 <. 0001
M\D 0. 0904 0. 0233 0. 0001
MAD -0.0722 0. 0230 0. 0017
AFQTPer c -8.63E-3 2.23E-4 <. 0001
Wi ved 0. 2454 8. 06E- 3 <. 0001
E2 -0. 2111 0. 0140 <. 0001
E3 -0. 3212 0.0118 <. 0001
MonDEP -0.1120 4. 08E-3 <. 0001
DEPSq 5. 29E-3 3.39E-4 <. 0001
NoQOpt i on 0. 1203 0. 0109 <. 0001
Tier2 0.6768 0. 0190 <. 0001
Tier3 0.7476 0. 0225 <. 0001
Max Rescal ed 0. 0507

R- Squar e

Li kel i hood Ratio |14, 217.7

Pr>Chi Sq <0. 0001

N 401, 681

Source: Derived from data provided by Conmander, Navy Recruiting
Command (CNRC), 2003.
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Tabl e 27. Logit Regression Results using Matrix Col ums:
36-Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
I nt er cept -0. 0229 0. 0338 0. 4969
Age 0. 0105 1.49E-3 <. 0001
Femal e 0. 2059 9. 59E- 3 <. 0001
Bl ack -0.1707 9. 64E-3 <. 0001
H spani c -0.2781 0.0124 <. 0001
Al AN 0. 1459 0. 0341 <. 0001
API -0. 8243 0. 0238 <. 0001
SV 0. 2814 0.0182 <. 0001
MN\D 0. 0702 0. 0221 0. 0015
MAD -0. 0613 0. 0218 0. 0049
AFQTPer c -8. 85E-3 2. 08E-4 <. 0001
Wai ved 0. 2641 7. 60E-3 <. 0001
E2 -0. 2029 0. 0129 <. 0001
E3 -0. 3070 0. 0108 <. 0001
MonDEP -0. 1142 3. 80E-3 <. 0001
DEPSq 5.57E-3 3. 14E- 4 <. 0001
NoQOpt i on 0. 1083 0. 0104 <. 0001
Col um?2 0.7721 0.0148 <. 0001
Max Rescal ed 0. 0560

R- Squar e

Li kel i hood Ratio |16, 589.7

Pr>Chi Sq <0. 0001

N 401, 681

Source: Derived fromdata provided by Commander, Navy Recruiting

Command (CNRC),

2003.

73




Tabl e 28. Logit Regression Results using Educational Tiers:
36-Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
| nt er cept -0.0311 0. 0338 0. 3585
Age 0. 0109 1. 49E-3 <. 0001
Femal e 0. 2061 9.59E-3 <. 0001
Bl ack -0.1705 9. 64E- 3 <. 0001
Hi spani c -0.2782 0.0124 <. 0001
Al AN 0. 1463 0. 0341 <. 0001
API -0. 8248 0. 0238 <. 0001
SWD 0. 2816 0. 0182 <. 0001
MND 0. 0705 0. 0221 0. 0014
MAD -0. 0608 0. 0218 0. 0052
AFQTPer c - 8. 85E-3 2. 08E-4 <. 0001
Wai ved 0. 2642 7. 60E-3 <. 0001
E2 -0. 2031 0. 0129 <. 0001
E3 -0. 3076 0.0108 <. 0001
MonDEP -0.1139 3. 80E-3 <. 0001
DEPSq 5. 56E- 3 3.14E- 4 <. 0001
NoQOpt i on 0. 1080 0. 0104 <. 0001
Tier2 0.7261 0. 0189 <. 0001
Tier3 0. 8385 0. 0225 <. 0001
Max Rescal ed 0. 0561

R- Squar e

Li kel i hood Ratio | 16, 605. 2

Pr>Chi Sq <0. 0001

N 401, 681

Source: Derived from data provided by Conmander, Navy Recruiting
Command (CNRC), 2003.
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APPENDI X B

Table 29. Logit Regression Results Educati onal
Vari abl es: 12-Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
I nt er cept -1. 3990 0. 0409 <. 0001
Age 0. 0345 1. 80E-3 <. 0001
Femal e 0. 0624 0.0119 <. 0001
Bl ack - 0. 2862 0.0121 <. 0001
H spani c -0. 2793 0. 0154 <. 0001
Al AN 0.1043 0. 0403 0. 0097
API -0.7730 0. 0309 <. 0001
SWD 0. 2687 0. 0210 <. 0001
M\D 0.1383 0. 0259 <. 0001
MAD* -0. 0391 0. 0256 0.1270
AFQTPer c - 8. 46E-3 2.57E-4 <. 0001
Wai ved 0. 2015 9. 22E-3 <. 0001
E2 - 0. 2648 0. 0166 <. 0001
E3 -0. 3256 0.0144 <. 0001
MonDEP - 0. 0987 4. 70E- 3 <. 0001
DEPSq 4. 71E- 3 3.93E-4 <. 0001
NoQpt i on 0.1115 0.0124 <. 0001
Dr opout 3 0. 6266 0. 0244 <. 0001
Cert2 0. 5956 0. 0680 <. 0001
GED2 0. 5595 0. 0217 <. 0001
Adul t1 0.4182 0. 0231 <. 0001
Col | Seml 0. 4797 0.0274 <. 0001
Assocl* -3.43E-3 0. 0541 0. 9495
Bachl -0. 1656 0. 0460 0. 0003
Max Rescal ed 0. 0424

R- Squar e

Li kel i hood Ratio |10, 464.9

Pr >Chi Sq <0. 0001

N 401, 681

Source: Derived from data provided by Conmander, Navy Recruiting

Command ( CNRC) ,
* Not statistically significant.

2003.
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Tabl e 30. Logit Regression Results wusing Educational
Vari abl es: 24-Month Attrition

Vari abl e Estimat e Std Error P- Val ue
| nt er cept -0. 5752 0. 0366 <. 0001
Age 0.0182 1. 62E-3 <. 0001
Femal e 0. 1463 0. 0103 <. 0001
Bl ack -0. 2224 0. 0104 <. 0001
Hi spani c - 0. 2833 0. 0133 <. 0001
Al AN 0. 1338 0. 0358 0. 0002
API -0.7961 0. 0262 <. 0001
SWD 0. 2705 0. 0190 <. 0001
MND 0. 0797 0. 0234 0. 0006
MAD -0. 0910 0. 0230 <. 0001
AFQTPer c -8. 23E-3 2. 24E- 4 <. 0001
Wai ved 0.2344 8. 09E-3 <. 0001
E2 -0. 2379 0. 0142 <. 0001
E3 - 0. 2938 0. 0122 <. 0001
MonDEP -0.1133 4. 08E- 3 <. 0001
DEPSq 5. 54E-3 3.39E-4 <. 0001
NoOpt i on 0. 1203 0. 0110 <. 0001
Dr opout 3 0. 7802 0. 0225 <. 0001
Cert2 0. 7539 0. 0609 <. 0001
GED2 0. 7088 0. 0199 <. 0001
Adul t 1 0. 5259 0. 0209 <. 0001
Col | Seml 0. 5806 0. 0249 <. 0001
Assocl* -0. 0621 0. 0475 0. 1907
Bachl -0.1694 0. 0396 <. 0001
Max Rescal ed 0. 0547

R- Squar e

Li kel i hood Ratio |15, 343.1

Pr >Chi Sq <0. 0001

N 401, 681

Source: Derived fromdata provided by Commander, Navy Recruiting
Command (CNRC), 2003.
* Not statistically significant.

76




Table 31. Logit Regression Results Educati onal
Vari abl es: 36-Month Attrition

Vari abl e Esti mat e Std Error P- Val ue
I nt er cept - 0. 0502 0. 0347 0. 1482
Age 9. 15E-3 1.54E-3 <. 0001
Femal e 0. 2142 9.61E-3 <. 0001
Bl ack -0.1623 9.67E-3 <. 0001
Hi spani c -0. 2925 0.0124 <. 0001
Al AN 0. 1351 0. 0342 <. 0001
API -0.8311 0. 0238 <. 0001
SWD 0. 2603 0.0183 <. 0001
MN\D 0. 0595 0. 0222 0. 0074
MAD -0.0811 0. 0219 0. 0002
AFQTPer c - 8. 45E- 3 2.09E-4 <. 0001
Wai ved 0. 2530 7.62E-3 <. 0001
E2 -0. 2308 0.0131 <. 0001
E3 -0.2788 0.0111 <. 0001
MonDEP -0. 1152 3.81E-3 <. 0001
DEPSq 5.81E-3 3. 14E- 4 <. 0001
NoQOpt i on 0. 1079 0. 0104 <. 0001
Dr opout 3 0.8717 0. 0225 <. 0001
Cert2 0. 8360 0. 0597 <. 0001
GED2 0. 7549 0.0198 <. 0001
Adul t1 0.5573 0. 0204 <. 0001
Col | Seml 0. 6255 0. 0244 <. 0001
Assocl* -0. 0575 0. 0437 0. 1890
Bachl -0. 2039 0. 0366 <. 0001
Max Rescal ed 0. 0607

R- Squar e

Li kel i hood Ratio |17,994.5

Pr>Chi Sq <0. 0001

N 401, 681

Source: Derived from data provided by Conmander, Navy Recruiting

Command (CNRC),
* Not statistically significant.

2003.
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APPENDI X C

Table 32. Predicted Probability of 48-Mnth Conpletion:
Dr opout 3

Intercept | +| Dropout3 | +| AFQT | * AFQT = Log- Cdds Pr ob?® Pr ob®

perc coeff (Attrited8) | (Attrited48) | (Conpl ete48)

0.1928 +| 1.0247 + 31 *| -.00963 | = 0.919 0.715 0. 285
0.1928 +| 1.0247 +| 35 *| -.00963 | = 0. 880 0.707 0. 293
0.1928 +| 1.0247 +| 40 *| -.00963 | = 0. 832 0. 697 0. 303
0.1928 +| 1.0247 + 50 *1 -.00963 | = 0.736 0.676 0. 324
0.1928 +| 1.0247 +| 55 *| -.00963 | = 0. 688 0. 665 0. 335
0.1928 +| 1.0247 + 60 *1 -.00963 | = 0. 640 0. 655 0. 345
0.1928 +| 1.0247 +| 65 *| -.00963 | = 0.592 0. 644 0. 356
0.1928 +| 1.0247 + 70 *| -.00963 | = 0.543 0. 633 0. 367
0.1928 +| 1.0247 +| 75 *| -.00963 | = 0. 495 0.621 0. 379
0.1928 +| 1.0247 + 80 *| -.00963 | = 0. 447 0.610 0. 390
0.1928 +| 1.0247 + 85 *1 -.00963 | = 0. 399 0.598 0.402
0.1928 +| 1.0247 + 90 *| -.00963 | = 0. 351 0. 587 0. 413
0.1928 +| 1.0247 + 95 *1 -.00963 | = 0. 303 0.575 0.425
0.1928 +| 1.0247 + 99 *1 -.00963 | = 0. 264 0. 566 0. 434
Source: Derived from Results in Table 22.

& P(Attrite48)
® P( Conpl et e48)

1/ (1+EXP[ Log- Odds(Attrited8)])
1 - P(Attrite48)

Table 33. Predicted Probability of 48-Mnth Conpletion:
CGED2

Intercept | + GED2 +| AFQT | * AFQT = Log- Odds Pr ob?® Prob®

perc coeff (Attrite48) | (Attrited8) | (Conpl ete48)

0.1928 +| 0.9246 +| 31 *|1 -.00963 | = 0. 819 0. 694 0. 306
0.1928 +| 0.9246 | +| 35 |*|-.00963 | = 0. 780 0. 686 0. 314
0.1928 +| 0.9246 +| 40 *|1 -.00963 | = 0.732 0. 675 0. 325
0.1928 +| 0.9246 | +| 50 |*|-.00963 | = 0. 636 0. 654 0. 346
0.1928 +| 0.9246 +| 55 *1 -.00963 | = 0. 588 0. 643 0. 357
0.1928 +| 0.9246 | +| 60 |*|-.00963 | = 0. 540 0. 632 0. 368
0.1928 +| 0.9246 +| 65 *1 -.00963 | = 0.491 0. 620 0. 380
0.1928 +| 0.9246 +| 70 *|1 -.00963 | = 0. 443 0. 609 0. 391
0.1928 +| 0.9246 |+| 75 |*|-.00963 | = 0. 395 0. 598 0. 402
0.1928 +| 0.9246 +| 80 *|1 -.00963 | = 0. 347 0. 586 0.414
0.1928 +| 0.9246 | +| 85 |*|-.00963 | = 0.299 0.574 0. 426
0.1928 +| 0.9246 +| 90 *1 -.00963 | = 0. 251 0. 562 0. 438
0.1928 +| 0.9246 | +| 95 | *|-.00963 | = 0. 203 0. 550 0. 450
0.1928 +| 0.9246 +| 99 *1 -.00963 | = 0. 164 0. 541 0. 459
Source: Derived fromResults in Table 22.

2 P(Attriteas)
b P( Conpl et e48)
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1 — P(Attrite48)




Table 34. Predicted Probability of 48-Mnth Conpletion:
Cert?2

Intercept | +| Cert2 +| AFQT | * AFQT = Log- Odds Pr ob?® Pr ob®

perc coeff (Attrited8) | (Attrited48) | (Conpl ete48)

0.1928 +| 0.8034 + 31 *| -.00963 | = 0. 698 0. 668 0. 332
0.1928 +| 0.8034 +| 35 *| -.00963 | = 0. 659 0. 659 0. 341
0.1928 +| 0.8034 + 40 *| -.00963 | = 0.611 0. 648 0. 352
0.1928 +| 0.8034 + 50 *1 -.00963 | = 0.515 0. 626 0. 374
0.1928 +| 0.8034 +| 55 *| -.00963 | = 0. 467 0.615 0. 385
0.1928 +| 0.8034 + 60 *1 -.00963 | = 0.418 0.603 0. 397
0.1928 +| 0.8034 +| 65 *| -.00963 | = 0. 370 0.592 0. 408
0.1928 +| 0.8034 + 70 *| -.00963 | = 0. 322 0. 580 0.420
0.1928 +| 0.8034 +| 75 *| -.00963 | = 0.274 0. 568 0. 432
0.1928 +| 0.8034 + 80 *1 -.00963 | = 0. 226 0. 556 0. 444
0.1928 +| 0.8034 +| 85 *| -.00963 | = 0.178 0. 544 0. 456
0.1928 +| 0.8034 +| 90 *| -.00963 | = 0. 130 0.532 0. 468
0.1928 +| 0.8034 + 95 *1 -.00963 | = 0.081 0. 520 0. 480
0.1928 +| 0.8034 +| 99 *| -.00963 | = 0. 043 0.511 0. 489
Source: Derived from Results in Table 22.

& P(Attrite48)
b P( Conpl et e48)

1/ (1+EXP[ Log- Odds(Attrited8)])
1 - P(Attrite48)

Table 35. Predicted Probability of 48-Mnth Conpletion:
Col | Seml

Intercept | +] CollSent | +] AFQT | *| AFQT =| Log-(Qdds Prob?® Prob®

perc coeff (Attrited8) | (Attrited8) | (Conpl ete48)

0.1928 +| 0.6123 | +| 31 |*|-.00963 | = 0. 507 0.624 0.376
0.1928 +| 0.6123 | +| 35 |*|-.00963 | = 0. 468 0. 615 0. 385
0.1928 +| 0.6123 +| 40 *| -.00963 | = 0. 420 0. 603 0. 397
0.1928 +| 0.6123 | +| 50 | *|-.00963 | = 0.324 0. 580 0. 420
0.1928 +| 0.6123 +| 55 *| -.00963 | = 0. 275 0. 568 0. 432
0.1928 +| 0.6123 | +| 60 | *|-.00963 | = 0. 227 0. 557 0. 443
0.1928 +| 0.6123 +| 65 *1 -.00963 | = 0.179 0. 545 0. 455
0.1928 +| 0.6123 | +| 70 |*| -.00963 | = 0.131 0.533 0. 467
0.1928 +| 0.6123 +| 75 *1 -.00963 | = 0. 083 0.521 0.479
0.1928 +| 0.6123 +| 80 *| -.00963 | = 0. 035 0.509 0.491
0.1928 +| 0.6123 | +| 85 | *|-.00963 | = -0.013 0. 497 0. 503
0.1928 +| 0.6123 +| 90 *| -.00963 | = -0. 062 0. 485 0.515
0.1928 +| 0.6123 | +| 95 | *| -.00963 | = -0.110 0.473 0. 527
0.1928 +| 0.6123 +| 99 *1 -.00963 | = -0.148 0. 463 0. 537
Source: Derived fromResults in Table 22.

2 P(Attriteas)
b P( Conpl et e48)
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Table 36. Predicted Probability of 48-Mnth Conpletion:
Adul t 1

Intercept | +| Adultl +| AFQT | * AFQT = Log- Odds Pr ob?® Prob®

perc coeff (Attrited8) | (Attrited8) | (Conpl ete48)

0.1928 +| 0.5945 +| 31 *|1 -.00963 | = 0. 489 0. 620 0. 380
0.1928 +| 0.5945 | +| 35 |*|-.00963 | = 0. 450 0.611 0. 389
0.1928 +| 0.5945 +| 40 *1 -.00963 | = 0. 402 0. 599 0.401
0.1928 +| 0.5945 | +| 50 |*|-.00963 | = 0. 306 0.576 0. 424
0.1928 +| 0.5945 +| 55 *1 -.00963 | = 0. 258 0. 564 0. 436
0.1928 +| 0.5945 | +| 60 |*|-.00963 | = 0.210 0. 552 0. 448
0.1928 +| 0.5945 | +| 65 |*|-.00963 | = 0.161 0. 540 0. 460
0.1928 +| 0.5945 +| 70 *|1 -.00963 | = 0.113 0. 528 0.472
0.1928 +| 0.5945 |+| 75 |*| -.00963 | = 0. 065 0.516 0. 484
0.1928 +| 0.5945 +| 80 *|1 -.00963 | = 0. 017 0. 504 0. 496
0.1928 +| 0.5945 | +| 85 | *|-.00963 | = -0.031 0. 492 0.508
0.1928 +| 0.5945 +| 90 *1 -.00963 | = -0.079 0. 480 0.520
0.1928 +| 0.5945 | +| 95 | *| -.00963 | = -0.128 0. 468 0.532
0.1928 +| 0.5945 +| 99 *1 -.00963 | = -0.166 0. 459 0.541
Source: Derived fromResults in Table 22.

& P(Attrite48)
b P( Conpl et e48)

1/ (1+EXP[ Log- Odds(Attrited8)])
1 - P(Attrite48)

Table 37. Predicted Probability of 48-Mnth Conpletion:
HSGr adl

Intercept | +] HSG ad1?® | +] AFQT | *| AFQT =| Log-(Qdds Prob® Prob®

perc coeff (Attrite48) | (Attrited8) | (Conpl ete48)

0.1928 + 0 +| 31 | *|-.00963 | = -0. 106 0.474 0.526
0.1928 + 0 +| 35 *1 -.00963 | = -0. 144 0. 464 0. 536
0.1928 + 0 +| 40 | *| -.00963 | = -0.192 0. 452 0. 548
0.1928 + 0 +| 50 |*|-.00963 | = -0.289 0.428 0.572
0.1928 + 0 +| 55 *|1 -.00963 | = -0.337 0. 417 0. 583
0.1928 + 0 +| 60 |*|-.00963 | = -0. 385 0. 405 0. 595
0.1928 + 0 +| 65 *|1 -.00963 | = -0.433 0. 393 0. 607
0.1928 + 0 +| 70 | *| -.00963 | = -0.481 0. 382 0.618
0.1928 + 0 +| 75 *1 -.00963 | = -0.529 0.371 0. 629
0.1928 + 0 +| 80 |*|-.00963 | = -0.578 0. 359 0. 641
0.1928 + 0 +| 85 *1 -.00963 | = -0.626 0. 348 0. 652
0.1928 + 0 +| 90 *|1 -.00963 | = -0.674 0. 338 0. 662
0.1928 + 0 +| 95 *| -.00963 | = -0.722 0. 327 0.673
0.1928 + 0 +| 99 *|1 -.00963 | = -0.761 0. 319 0.681
Source: Derived fromResults in Table 22.

8 HS Gad is the base case,

P P(Attrited48) =
¢ P(Conpl et e48) =

therefore no coefficient.
1/ (1+EXP[ Log- Odds(Attrited8)])
1 — P(Attrite48)
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Table 38. Predicted Probability of 48-Mnth Conpletion:
Assocl

Intercept | +| Assocl +| AFQT | * AFQT = Log- Odds Pr ob?® Prob®

perc coeff (Attrited8) | (Attrited8) | (Conpl ete48)

0.1928 +| -0.172 +| 31 *| -.00963 | = -0.277 0.431 0. 569
0.1928 +| -0.172 +| 35 *1 -.00963 | = -0. 316 0.422 0.578
0.1928 +| -0.172 +| 40 *| -.00963 | = -0. 364 0. 410 0.590
0.1928 +| -0.172 | +| 50 |*|-.00963 | = -0. 460 0. 387 0.613
0.1928 +| -0.172 +| 55 *1 -.00963 | = -0. 509 0. 376 0.624
0.1928 +| -0.172 | +| 60 |*|-.00963 | = -0. 557 0. 364 0. 636
0.1928 +| -0.172 | +| 65 |*|-.00963 | = -0. 605 0. 353 0. 647
0.1928 +| -0.172 +| 70 *| -.00963 | = -0.653 0. 342 0. 658
0.1928 +| -0.172 [+| 75 |*[ -.00963 | = -0.701 0. 332 0. 668
0.1928 +| -0.172 +| 80 *| -.00963 | = -0.749 0.321 0.679
0.1928 +| -0.172 | +| 85 |*|-.00963 | = -0.797 0. 311 0. 689
0.1928 +| -0.172 +| 90 *1 -.00963 | = -0. 846 0. 300 0.700
0.1928 +| -0.172 | +| 95 | *|-.00963 | = -0.894 0. 290 0.710
0.1928 +| -0.172 +| 99 *1 -.00963 | = -0.932 0. 282 0.718
Source: Derived fromResults in Table 22.

& P(Attrite48)

b P( Conpl et e48)

1/ (1+EXP[ Log- Odds(Attrited8)])
1 - P(Attrite48)

Table 39. Predicted Probability of 48-Mnth Conpletion:
Bach1l

Intercept | +] Bachl +| AFQT | *|  AFQT =| Log-(Qdds Prob?® Prob®

perc coef f (Attrited8) | (Attrited8) | (Conpl ete48)

0.1928 +| -0.229 +| 31 *1 -,00963 | = -0.335 0. 417 0. 583
0.1928 +| -0.229 + 35 *1 -.00963 | = -0.373 0. 408 0.592
0.1928 +| -0.229 +| 40 *1 -,00963 | = -0.421 0. 396 0. 604
0.1928 +| -0.229 +| 50 *1 -,00963 | = -0.518 0. 373 0.627
0.1928 +| -0.229 + 55 *| -.00963 | = -0. 566 0. 362 0.638
0.1928 +| -0.229 +| 60 *1 -.00963 | = -0.614 0. 351 0. 649
0.1928 +| -0.229 + 65 *| -.00963 | = -0.662 0. 340 0. 660
0.1928 +| -0.229 +| 70 *1 -,00963 | = -0.710 0. 330 0.670
0.1928 +| -0.229 + 75 *1 -.00963 | = -0.758 0. 319 0.681
0.1928 +| -0.229 +| 80 *1 -,00963 | = -0. 807 0. 309 0. 691
0.1928 +| -0.229 + 85 *1 -.00963 | = -0. 855 0. 298 0.702
0.1928 +| -0.229 + 90 *| -.00963 | = -0.903 0. 288 0.712
0.1928 +| -0.229 + 95 *1 -,00963 | = -0.951 0.279 0.721
0.1928 +| -0.229 + 99 *| -.00963 | = -0.989 0.271 0.729
Source: Derived fromResults in Table 22.

a P(Attrite4s)

® P( Conpl et e48)

1/ (1+EXP[ Log- Odds(Attrited8)])
1 — P(Attrite48)
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