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~~-~iThis sample consisted of essentially all nonprior 
service en1~sted males

with an active duty base date in CY 1973 (N — 68 ,616) . Predictor data in-
cluded : (1) aptitude test score , used to determine mental group , (2) years of
school completed , (3) age at active duty base date , and (4) number of
primary dependents . The criterion was dichotomous : survival (72%) vs. loss
(28%) af ter  a median 2 years of service The multiple regression equation
of the POET—2 model was developed on th~~~a.tal sample , yielding a multiple
point biserial correlation of R — .31. ~Cross—va1idation evidence was—pb
obtained by splitting the total sample into ’çwo halves , developing a separate
equation on each half and applying it to the ~~ther ha l f .  The correlations
obtained in this double cross—validation were 

~~b .30 and 
~~ b = .31. The

statistical evidence shows that the model will p~oduce reasonably accurate
predictions .

Management—oriented information was prepared that illustrated the various
consequences of employing alternative cutting scores in selecting applicants .
This permitted examination of the t radeoffs  involved in setting standards in
the light of the current supply and demand picture for nonprior service en-
listed males. In conclusion, the POET—2 model represents a tool that can be
used effectively by Navy recruiters for screening nonprior service enlisted
male applicanta .
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SUMMARY

Problem

Approximately 29 percent of a sample of recruits entering the Navy in
1960 and 1961 failed to render ef fect ive  service , as measured by satisfactory
completion of active duty obligation and a recommendation for reenlistment
by the person ’s commanding officer . More recently——FY 1975——the Navy has
experienced an a t t r i t ion  rate exceeding 33 percent. For some subgroups
of recruits , the a t t r i t ion  rate is even higher . The financial costs to
the Navy, as well as the personal costs to the individuals involved , are
substantial when individuals are separated prior to completion of active
obligated service. A method for identifying those persons likely to render
effective naval service would provide considerable savings to the Navy.

Ob] ective

The purpose of this investigation was to develop a new instrument that
could be used by recruiters in the field to estimate an applicant’s probability
of surviving the initial 2 years of service. Using this new instrument, called
the ~rediction Qf Enlisted Tenure——2 years (POET—2) model, recruiters could
screen out applicants with a low probability, resulting in a decrease in pre-
mature attrition .

Approach

Predictor data were collected on essentially all nonprior service enlisted
males with an active duty base date in CY 1973, which was the first group to
enter the Navy under the All—Volunteer Force policy and hence was not subject
to draft pressure. Predictor data included : (1) aptitude test score , (2)
number of years of school completed , (3) age at active duty base date , and
(4) number of primary dependents. Data on the status of each person in the
cohort were collected as of June 1975, resulting in a 2—year median length of
service criterion. As of this date, the specific status for the original
sample was categorized as follows: (1) survivors, (2) losses, and (3) in—
determinates. Persons in the indeterminate category (e.g., deceased) were
removed from the sample prior to the statistical analyses, leaving a dichotomous
criterion of survival (72%) versus loss (28%), based upon a total of 68,616 men.

Results

The predictors were categorized into segments, as follows: (1) five
mental group levels , ( i.e . ,  I , It , I l l— U , tI I—L , and IV) , based upon aptitude
tes t score , (2) four levels for years of school completed ( i .e . ,  9— , 10—11 ,
12 , and 13+) , (3) two levels for age at active duty base date (i.e., 17 and
18+) , and (4) two levels for number of primary dependents ( i .e. ,  0 and 1+) .
These segments were encoded as dummy independent variables and employed in a
mul t i p l e  regression analysis against the binary—coded criterion of survival
versus loss.
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The final POET—2 model was based upon the entire sample (N 68,616)to ensure maximum stability of the regression weights. The multiple point—biserlal correlation against the dichotomous criterion was R — .31.—pbCross—validation evidence was obtained by splitting the total sample intotwo halves , developing a separate equation on each half , and applying it tothe other half . The correlations obtained in this double cross—validationwere 
~pb 

— .30 and !.pb — .31.

There were 80 unique combinations of predictors. The 80 probabilityestimates produced by the POET—2 model for these combinations were organizedinto a single table for convenience. In addition , management—oriented informa—tion was prepared that illustrated the various consequences of employingalternative cutting scores in selecting applicants. This permitted examinationof the tradeoffs involved in setting standards in the light of the currentsupply and demand picture for nonprior service enlisted males.

Conclusions

In conclusion, the POET—2 model represents a tool which can be usedeffectively by Navy recruiters for screening nonprior service enlisted maleapplicants. The statistical evidence shows that the model will produce reason-ably accurate predictions . The availability of the analyses showing con-sequences of using alternative cutting scores enhances the flexibility ofusing the POET—2 model for the personnel manager .

Recommendations

1. The table generated by the POET— 2 model should be implemented forscreening all male nonprior service enlisted applicants.

2. Examine other predictor variables to determine if they can increasethe effectiveness of the current model.

3. When the necessary criterion data mature , develop a revised modelthat predicts survival for the entire first enlistment.
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INTRODUCTION 1

Problem

A longitudinal study of a cohort of nonprior service male recruits
enlisting during four sampling periods in 1960 and 1961 revealed that
about 29 percent of the group failed to render effective service (Plag,
Note 1). The operational definition of effective service employed was
satisfactory completion of obligated service and a recommendation for
reenlistment by the individual’s commanding officer .

The implementation of the All—Volunteer force with the concomitant
elimination of draft—induced enlistments created great pressures on Navy
recruiters. At the same time, premature attrition has progressively in-
creased. the loss rate for FY 1975 was over 33 percent.2

The high rate of attrition prior to expiration of active obligated
service causes immeasurable personal costs to the individuals Involved and
substantial financial costs to the Navy. According to a recent study
(Lockman , 1976), the following average costs per person were appropriate
for FY 1975: (1) recruiting——$964, (2) travel——$297 , (3) initial uniform
issue——$2ll , (4) recruit training——$728 , (5) student pay and allowances——
$988, (6) student accrued leave——$8l , and (7) instructor and support person-
nel accrued leave—--$29. Thus, the average cost of bringing each recruit to
his first permanent duty station (i.e., his assignment after recruit training
graduation) is $3298. Obviously , a method for screening out those applicants
likely to attrite prematurely has the potential for substantial monetary
savings for the Navy .

Background

In 1960, a research program was Initiated at the Navy Medical Neuro—
psychiatric Research Unit in San Diego, California.3 An important objective
of the program was to evaluate the utility of the psychiatric screening pro’-
cedures being used at the recruit training centers to assess aptitude for
naval service. The sample used was 11,008 men who were followed throughout
their first enlistment to determine the effectiveness of their military per-
formance.

1A nontechnical short version of this report was presented to a recent
conference of the Military Testing Association (Sands, 1976).

2lridicated In Operational Requirements Determination Form (required by
BUPERSINST 5420.18 of 3 June 1974) submitted by Pers—84 on 13 August 1975.

31n September 1974, th e name of this organization w.~s changed to the Naval
Health Research Center.

1
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Evaluation of the data collected indicated that the clinical procedures
used In the psychiatric assessment of future military adaptation lacked
practical utility. Further , it was demonstrated that a number of quantifiable
predictors could be combined and used in an actuarial fashion to forecast
military performance (Flag & Goffman , 1966).

One major end product of this longitudinal research program was the
original Odds f or Effectiveness Table (OFE—l) shown in Figure 1. This
table was designed to estimate the probability that a male applicant with
no prior service would render satisfactory naval service as a function of
preservice attributes. More specifically, the table estimated the pro-
bability of success based on the following background information: (1)
aptitude test score (e.g., Armed Forces Qualification Test (AFQT) score),
(2) number of years of school completed , (3) number of expulsions and/or
suspensions from school, and (4) number of arrests, excluding traffic
violations. As shown , this last variable applied only to certain mental
groups; that is, those obtaining an AFQT score between 31 and 64. The
OFE—l table was updated in 1968 and officially implemented at the beginning
of CY 1973 (COMNAVCRUITCOMNOTE 1130 of 29 January 1973).

A problem in using the OFE—l table was encountered by recruiting personnel
in the field . As indicated in Figure 1, determination of an OFE—l score for
those applicants with AFQT scores ranging from 31 through 64, required informa-
tion on the number of arrests (excluding traffic violations),. This information
was not required for those whose AFQT score was above or below this middle
range.

For various reasons (e.g., the growing attention paid to the “invasion
of privacy” issue), arrest records became increasingly difficult for the
recruiter to obtain . Some law enforcement agencies refused to supply such
information. This created a problem for the recruiter who had been instructed
to determine an OFE—l score for each applicant. Although various procedures
for handling this missing data problem were considered (e.g., assuming zero
arrests in the absence of contrary evidence), these “convenient” solutions
were inadequate from an administrative and/or technical standpoint. As a
result, the Navy Personnel Research and Development Center was requested to
formulate a revised OFE table that would not require arrest information.

Due to the operational demanci for an immediate solution , a new cohort of
enlistees could not be followed ihroughout their first enlistment. Instead ,
the data originally collected in 1960 and 1961 were reevaluated , and a new
OFE table was constructed that differed from the original OFE table in the
following ways:

1. The arrest variable was removed .

2. The probability estimates are based upon one regression equation ,
whereas the original table employed three different equations, one for each
of three different aptitud e levels.

3. The predictor intervals are uniform throughout the table.

4. The aptitude test intervals conform to the Navy ’s categorization of
mental group levels (Sands, Note 2).

2
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The Odds for Elf.ctivwseas (OFE) Tebi. is I or uw en en aid i~ ess ime s in g t ie odds for navel effectiveness for proigssclree first term enlistuet An effective ailor o defined as on. who
campfire s his period of ecu .. duty o~~i~sti on a,d is e.comm.nded for reenlis t ment. The odo s .f or’ effe ctrve n .ss sc ores irs besint upon the results of rmaarch conducted ore, a period of 5 ,  yta r~
~~th e group of up prox im ately I l000enlixtees who ent ered the naval se rvice in 1965 The Tat t le was upd ated in 1968. The odds scores are the chances in 100 th at an engl.cant. ii en l isted , will
render eff~ trae serv,cs. To dst ,rmin e Ose odds scor, for e particula r Wplicent , Starr at the left .hand side of the table (in the col ,mn marked “T est Score ) and follow the line running to the
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1w spersnthuis (68 or below), a isev~~aaliofl must be made and an OFt sc ore wa iver in wr itin g be entered ri th e en li Sted service record of any such applscanss co nsidered to be eligibl e for en-
h Omed. hi thould be emfsh.xiLed thus the OFt Table a an aid for recruite rs to rank applicant.a and selec t the bolt applicants fo r enlistment .
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Figure 1. Original Odds for Effectiveness Table for use with
Navy app licants for enlistment.
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Thiss revised OFE table (Figure 2) was submitted to the Navy RecruitingComm and with the recommendation that it supersede the original OFE table.As of 1 October 1975, the revised table (OFE—2) was incorporated into theNavy Recruiting Manual, Enlisted and became operational for screening allmale nonprior service enlisted applicants.

The OFE—2 table represented an interim solution to a pressing operationalproblem, since the data used for constructing the table are about 15 yearsold. In addition , these data were collected during a time when enlistmentin the Navy was influenced to some extent by the pressure of the draft.
Purpose

The global purpose of the overall project is to develop effective toolsCo aid Navy recruiters in screening applicants for enlistment. These toolsshould reduce the substantial financial , social, &‘nd personal costs oferroneous acceptances . The objective of the specific effort described here--in is Co develop an instrument that can provide the recruiter with an estimateof an applicant ’s probability of surviving for 2 years. Using this instrument ,called the Lrediction Of ~nhisted Tenure——2 years (POET—2) model, thoseapplicants with a low probability , based on years of education completed ,mental group, age, and number of primary dependents , could be screened out ,resulting in a decrease in premature attrition .

I.
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Figure 2. Revised Odds for Effectiveness Table.
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PR OCED U RE

Sample

Data were available on essentiall y all nonprior service enlisted male
accessions with an active duty base date in CY 1973. This  cohort was t i le

f irst group to enter the Navy under the All—Volunteer Force policy and hence
was not subject to draft pressure. Wh ile a ccess ion da ta were ava i labl e on
persons entering the Navy after CY 1973, the desirability of mature criterion
da ta , coup led wi th the large sample size suggested tha t this single—year
group was Ideal for the planned analyses .

Criterion data on the cohor t were obtained as of June 1975. Thus , p&’r~ on~;
w ith an active duty base date (ADBD) in January 1973 would have served 30
months while those with an ADBD in 1)ecember 1973 would have served 18 months ,
producing a criterion based upon a 2—year median length of service. The
specific status , as of June 1975 , for the original sample of men was categ (-i—
rized as follows : (1) survIvors , (2)  losses, and (3) indeterminates. The
indeterminates (e.g., those who were deceased), were removed from the sample
prior to the statistical analyses, leaving a final sample of 68,616, which
included 49 ,470 (72%) survivors and 19,146 (28%) losses. The total sample
was comprised of (1) a majority sample (N 61,116) , entirely composed of
Caucasians , and (2) a minor ity samp le (N = 7500), of which 91 percent 1,-.’ere
Negr oes , and 9 percen t, American Indians , Malayans , and Mongolians .

Table 1 presen ts sample f r equency d istributions by (1) racial group, (2)
month of ADBD, (3) Navy Recruiting Area ,~ (4) acquIsition type , (5) en try

• status under the Medical Remedial Program , and (6) status of participation in
‘ a Junior ROTC Program. As shown, the mo~a ths of June , July, Augus t, and

3 September accounted for about 48 percent of this cohort. Also , it should he
noted that 3202 USNR accessions were included in the sample. Although this
group represents only about 5 percent of the total sample, it was considered
important to include them since the prediction tables resulting from this
study are designed to be used for both USN and USNR applicants under the ii ()~~ 0

Navy ” concept , as directed in the Navy Recruiting Manual, Enlisted.

Table 2 provides information on the losses. As shown the honorable dis—
charge accounted for about 49 ~iercent of the total number .

To construct the Prediction Of Enlisted Tenure——2 years (POET—2) model ,
th e following sample formation procedure was followed: one half of the
survivors (N = 24,735) and one half of the losses (N = 9573) were randoml y
selected to form a development sample; and the other half , of each criterion
group was used to form an evaluation sample to he used for cross-validation .
This was done to equate the base rate5 in the development and evaluation
samples , thereby reducing potential bias. The total sample (N = 68,616) was
used to construc t the final equation of the POET—2 model , and bo th subsamples
were used to produce cross—validation evidence for the model.

“life Navy Re cru il in g Areas have been redefined since these data were
(‘1)1 lo’ cted .

i ,T base rate represents the proportion of survivors in the group. For
€‘xa)~)pIe , if 70 men survived out of 100 entering a program , the base rate would
be I ) . 70.

7
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Table 1

Ss~ple Frequency Distribution by Descriptiv e Variable .

Majority Minority
(N — 61.116) — 7500) (N — 6$ 616)

Item N Z N Z N Z

RAcial Group

Caucasian 61116 100.00 ——— —— — 61116 89.07
Negro ——— —— — 6795 90.60 6795 9.90
American Ind ian ——— —— — 270 3.60 270 0.39
Milaya~ —— — —— — 292 3.89 292 0.43
Mongolian —— — ——— 143 1.91 143 0.21

CY 1973 Active Duty Base Date

January 4210 6.89 384 5.12 4594 6.70I. ‘. February 3854 6.31 377 5.03 4231 6.17
March 3863 6.32 429 5.72 4292 6.26
April 3403 5.3 7 362 4.83 3765 5.49
May 3442 5.63 435 5.80 3877 5.65
Jun. 7169 11.73 1056 14.08 8225 11.99
July 6936 11.35 905 12.07 7841 11.43
August 7470 12.22 955 12.73 8425 12.28
Sept amber 7233 11.83 937 12.49 81~0 11.91
October 5420 8.87 613 8.17 6033 8.79
Movs~b.r 4692 7.68 587 7.83 5279 7.69
D eamber 3424 5.60 460 6.13 3884 5.66

Navy Recruiting Area

1 — Albany 9178 15.02 985 13.13 10163 14.81
2 — Rjci ond 5235 8.57 1002 13.36 6237 9.09
3 — Macon 5701 9.66 1586 21.15 1487 10.91
4 — Columbus 7873 12.88 695 9.27 8568 12.49
S — chtca~o 8206 13.43 1024 13.65 9230 13.45
6 — Omaht 6581 10.77 235 3.13 6816 9.93
7 — Dallas 6918 11.32 1091 14.55 8009 11.67
8 — San Francisco 11187 18.30 878 11.71 12065 17.58
0 — Extra—Continental 37 0.06 4 0.05 41 0.06

Activities

Acquisition Type

Nonprior Service 28608 46.81 4892 65.23 33500 48.82
R..turning CA~~~ 29808 48.77 2106 28.08 31914 46.51
USNR 2700 4.42 502 6.69 3202 4.67

Medical Remedial Prograui

?~EP 2290 3.73 206 2 .73  2496 3.64
Not PtR EP 58826 96.25 7294 97.25 66120 96.36

Junior ROTC Program

* Aff iliated 1280 2.09 491 6.55 1771 2.58
No t Affiliated 2147 3.51 494 6.59 2641 3.85
Not Available 57689 94.39 6515 86.87 64204 93.57
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Tabl e 2

Freq uency Distribution of Losses by Discharge Type

Majority Minority Total
(N = 16 ,587) (N = 2559) (N = 19_,146)

Outcome Type N % N % N

Uonorable Discharge 8115 48.92 1197 46.78 9312 48.64
Cenera l Discharge 6723 40.53 1159 45.29 7882 41. 17
Undesirable Discharge 950 5.73 76 2.97 1026 5.36
Bad Conduc t Discharge 32 0.19 4 0.16 36 0.19
Other (e.g., Desertion) 767 4.62 123 4.81 890 4.65

Use of the survival versus loss criterion departs from the method used
in developing the original and revised Odds for Effectiveness (OFE) tables
where the criterion used was effectiveness versus noneffectiveness. However ,
as in the previous studies, indeterminates (e.g., those who were deceased) were
removed prior to statistical analyses in developing both OFE tables.

Predi ctors

Four types of informa tion , which are collected routinely by Navy recru it ers
for all applicants , were chosen to use in predicting the probability of survival:
(1) years of educatic~l completed (CED was considered as completion of 12 year s) ,

3 
(2) mental group as defined by the Armed Forces Qualification Test (AFQT) score
level , based upon t h e Short Basic Test Battery (SBTB), (3) age at active duty
base date , and (4) number of pr imary dependen ts. The first three variables
have demonstrated predictive value consistently in studies conducted for dif-
feren t military services (Cordon & Bottenberg, 1962; Fisher , Ward , Holdrege , &
Lawrence , 1960; Klieger , Dubui sson , & deJung , 1961; and Plag, 1962). The
last variable——number of primary dependents——was found to be related to
premature attrition dur ing the first year of service for naval enlistees
(Lockma n , 1 9 7 6 ) .

‘fable 3 shows the sample trequency distribution for these four predictor
var iables. As shown , approximatel y 71 percent of the total cohort were h i g h
school grad uates or had earned a CEO .

The Navy Recr uit ing Command uses a 2 x 2 desi gn that combines the first
two variables——education and mental. group——to formulate and evaluate recruiting
policy. The four cells (A—D) of this design represent four recruit qua lity
categories , which are defined as follows :

I. A——School e h i g hi e and h i g h  school  graduate.

1~~ B——Schoo l ci igi b le and non—high school graduate.

3. C——Nonschool eligible and high school graduate.

4. D——Nonschool eligible and non—high school graduate.

(1
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Table 3

Sample Frequency Distribution by Predictor Variables

Majority Minority Total
(N = 61,116) (N = 7500) (N — 68,616)

Item N N N

Years of Education Completed

6— 2 O.OO’\ 1 0.Ol’\ 3
7 27 0.04 (, 2 0.03 L ~ 29 0.04(
8 259 0.42 ~r 11 0.l5(’~

”
~~ 270 0.39 f 

.14

9 1753 2.87J 102 1.36) 1855 2.70)
10 7608 l2.45’~ 698 9.3ft 8306 12.lf)
11 7824 12.80J 25.25 1554 20.72J

30 03 9378 13.67f 
25.77

12 or GED 38833 63.54 63.54 4543 60.57 60.57 43376 63.22 63.22
13 2490 4.07’\ 265 3.53’\ 2755 4.Of\
14 1513 2.48 j 195 2.60~ 1708 2.49 I
15 352 0.58 >. 7.87 69 0.92~~ 7.85 421 0.61 > 7.87
16 429 0.70 ( 59 0.79! 488 0.71 (
17+ 26 0.04) 1 0.01.) 27 0.04 )

Mental Group

I 1943 3.18 20 0.27 1963 2.86
II 23541 38.52 698 9.31 24239 35.33
111—li 18104 29.62 1896 25.28 20000 29.15
III—L 16069 26.29 4288 57.17 20357 29.67

- 3 IV 1459 2.39 598 7.97 2057 3.00

Age at Ac tive Du ty Base Date

17 17551 28.72 28.72 1703 22.71 22.71 19254 28.06 28.06
18 22014 36.02’\ 2486 33.15 24500 35.71
19 11692 19.131 1522 20 .29 13214 19.26
20 5083 ~ .32J 783 10.44 5866 8.55

¼ 21 2260 3.70( 401 5.35 2661 3.88
22 1253 2.05>-7l.28 281 3.75 77.29 1534 2.24 71.94
23 606 0.99J 151 2.01 757 1.10
24 278 0.451 71 0.95 349 0.51
25 145 0.24j 39 0.52 184 0.27

• 26+ 234 0.38 ) 63 0.84 297 0.43

Primary Dependents

0 57387 93.90 93.90 7019 93.59 93.59 64406 93.86 93.86
1 2193 3.59”\ 238 3.17

’
~\ 2431 3.54~2 1414 2.3l~. 6.10 231 3.08~~ 6.41 1645 2.40~ 6.14

3+ 122 0.20) 12 0.16) 134 0.20)
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S~’hoo I ci iglbi I liv Is operat t o n a l l y dci m e d  In I crn t s  o h  m e n t a l  ~ rou i~
i h i . i  t Is , persons In  nienta I groiip~ 1 , 11 , and Ill—Upper , represent in~ AFQ’F
scores between 49 and 99 inclusive , are classified as  school el igible ,
wh ile those  in mental groups Ill—Lower and IV , representing AFQT scores
betw een 10 and 48 incl usive , are considered nonschool eligible. Table 6
provides the sample frequency distribution by these four recruit quality
categories. It is obvious tha t , while there is little difference between
the percentage of majority and min~ rity high school graduates (71 vs. 68~ ) ,
there is a marked difference between the percentages of those qualify ing as
schoo l eligible (71 vs. 35%).

Table 4

Samp le Frequency Distribution by Recruit Quality Category

High School Grad . Non—High School Grad . Total
Item N N N

Maj ori ty (N = 61,116)

School eligible 34610 56.63 8978 14.69 43588 71.32

Nonschool eligible 9033 14.78 8495 13.90 17528 28.68

TOTAL 43643 71.41 17473 28.59 61116 100.00

Minority (N = 7500)

• School eligible 1971 26.28 643 8.57 2614 34.85

Nonschool eligible 1161 42.15 1725 23.00 4886 65.15

TOTAL 5132 68.43 2368 31.57 7500 100.00

To tal (N = 68 ,616)

School eligible 36581 53.31 9621 14.02 46202 67.13

Nonschool. eligible 12194 17.77 10220 14.90 22414 32.67

TOTAL 48775 71 .08 19841 28.92 686lS 100.00

Returning again to Table 3, we f ind tha t a grea ter per cen tage of the
majority group enlisted at age 17 than did the minority group (29 vs. 23~ ),
but statistics for the two groups are very similar in regard to primary
dependents.

11
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Analyses

Frequency distributions were formed on variables considered important
for the study, either for the purpose of description or prediction. Some
of these frequency distributions were presented previously in Tables 1—4.

Descriptive data , such as frequency distributions, provide interesting
information on the characteristics of a sample. However, the major purpose
of this effort is to develop a model that can be used to make predictions
about individuals in the future. Often, it is convenient to base these
predictions on a composite that combines the information from a number of
separate predictor variables. Multiple linear regression analysis Is a
commonly used approach for forecasting a criterion from a number of predictor
variables.

Whenever a multiple regression analysis is performed , two conflicting
objectives exist. The first , and most important, objective is to obtain an
equation with weights that are as stable as possible. This is achieved by
using all available data in developing the regression weights, the procedure
followed in constructing the prediction equation of the POET—2 model. The
other objective is to evaluate the accuracy or effectiveness of the equation.
Since an unbiased estimate of the accuracy can be obtained only on a sample
of cases that was not used in the development of the regression weights, a
holdout sample must be removed from the total sample prior to developing the
weights, thereby decreasing the stability of the weights (the first objective).

As indicated previously , the total sample was equally divided into a
development sample and an evaluation sample, in such a way as to insure com—
parable base rates. A regression equation was constructed in the developmen t

p group and applied to the evaluation group and vice versa, and the two cross—
validities were averaged to obtain a conservative estimate of the accuracy
of the POET—2 model equation. This procedure is known as double cross—
validation (Mosier, 1951).

As Taylor and Russell (1939) argued in a classic paper in psychometrics,
the efficacy of a selection instrument cannot be evaluated solely on the

• basis of a validity coefficient. They demonstrated that the utility or value
of a selection test was a function of three considerations: (1) the base rate
(the proportion of survivors in the unselected group), (2) the validity6 of
the test (the correlation between the test and the criterion), and (3) the
selection ratio (the proportion of the applicants accepted into a program).

6The validity coefficient appropriate for using these tables is either a
product—moment correlation using a continuous criterion variable or a biserial
correlation using a dichotomized underlying normally distributed criterion
variable. The point—biserial validity coefficient Is inappropriate for the
Taylor—Russell tables. When a point—biserial correlation is the most appro—
priate index of validity, another set of tables should be employed (Abrahams,
Aif , & Wolf e, 1971).

12
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As has been previously contended (Sands, 1970, 1971 , 1973), the evaluation
of a selection instrument should look beyond the validity coefficient. Rather ,
the impact resulting f rom its app lication under varying selection ratios
should be examined in terms of the  following four selection decision—outcome
combinations:

1. Erroneous rejections (rejecting a person who would have succeeded
if given the opportunity).

2. Correct rejections (rejecting a person who would have failed if given
the opportunity).

3. Erroneous acceptances (selecting a person who subsequen t ly fails).

4. Correct acceptances (selecting a person who subsequently succeeds).7

To evaluate the consequences of implementing the POET—2 model , the fol-
lowing Information was determined for each possible cutting score:

1. The selection ratio .

2. The survival rate (the proportion of persons selected who are
survivors).

3. The hit rate (the proportion of correct decisions).

4. The number of correct rejections.

5. The number of erroneous rejections.

6. The number of correct acceptances.

7. The number of erroneous acceptances.

8. The total number rejected .

9. The total number accepted .

10. The number of persons accepted into the four recruit quality categories:

a. High school graduate and school eligible.

b. Non—high school graduate and school eligible.

c. High school graduate and non—school eligible.

d. Non—high school graduate and non—school eligible.

1 hese values were computed for t he  majority, minor ity, and total samples.

This terminology follows Curtis (1967) and seems far more appropriate to
personnel selection than the more traditional terminology based upon a d isease
model of medicine (e.g., “false positives”).

13
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In addition to providing a more useful evaluation of the POET—2 model
than is possible with a validity coefficient, these analyses provide Navy
personnel managers with the opportunity to examine the consequences of

~nploying alternative cutting scores. This information could be vitally
Important in planning and monitoring recruitment policy under changing
recruiting climates.

3
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RESULTS

Survival Rates by Predictor

Table 5 presents the survival rates for the majority, minori ty,  and
total samples by each of the four predictor variables. As shown , the
survival rate increases as years of education increase .

Table 5

Survival Rates by Predictor Variable

Majority Minority Total
Predictor Variable (N 61,116) (N = 7500) (N = 68 ,616)

Years of Education
Comple ted

9— .429 .448 .430
10—11 .545 .480 .537
12 or GED .799 .731 .792
13+ .874 .829 .869

Mental Group

I (AFQT 93—99) .878 .950 .878
11 (AFQT 65—92) .813 .795 .812
Il l—Upper (AFQT 49—64) .713 .685 .710
Il l—Lower (AFQT 31—48) .611 .618 .613
IV (AFQT 10—30) .662 .696 .672

Age at ADBD

17 .609 .564 .605
18+ .777 .687 .766

Primary Dependents

0 .731 .661 .724
1+ .686 .620 .679

Mental Group, fri accordance with Navy use, is presented as five distinct
categories. Examination of the survival rates for the five mental groups
shows the expected progression , except for the bottom two groups, which show
an inversion. This might be attributed to the relatively small proportion
of n,en~ a1 group IV personnel (3%) as contrasted to the large number in mental
group lII—L (30%). Perhaps the members of the small group who were allowed to
enlist were superior In other respects.

15
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Data for the last two factors were dichotomized . As shown, persons
enlisting at age 17 have a lower rate of survival than do persons 18 or
older. Persons with no primary dependents evidenced a higher survival rate
than did those wIth one or more.

POET—2 Model Specification

The POET—2 model is based upon a multiple linear regression equation
with the following general form :

P(S) w
0U + w1 + w2X~

2
~ + ... + w~x~

1) + + WkX + E (1)

where: 8

P(S) represents the probability of survival for 2 years,

w
0 

represents the weight associated with the unit vector (the additive
constant or intercept),

U represents the unit vector of dimension n, with all elements equal
to unity,

w~ represents the weight associated with the predictor vector of
‘ dimension k,

represents the ~th predictor vector of dimension n ( j  = l,2,...,k ) ,

and

S E represents the error vector of dimension n.

The unknown weights w0 and W
j 

(J = 1,2,.. .,k) are chosen to minimize 8, the
error vector .

The actual POET—2 model is specified by the following equation:

P( S) = .84544 U — .29614 ED9L — .21069 EDlOll + .04869 ED13H + .03291 MGi (2)

— .04643 MG3U — .10452 MG3L — .13914 MG4 — .04475 AGEI7 — .07114 PDEP

where:

P(S) represents the probability of surviving 2 years,

Ii represents un i ty  (1) ,

ED9L represents 9 years of education or less,

ED1O11 represents 10 or 11 years of education,

8This notation follows Ward and Jennings (1973).
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EI)1311 represents 13 years of education or higher ,

MGI represents Mental Group I,

MC3U represents Mental Group Ill—Upper ,

MG3L represents Mental Group Ill—Lower ,

MG4 represents Mental Group IV ,

ACE17 represents age 17 at active duty base date , and

P1)EP represents one or more primary dependents.

The nine predictor variables are in dummy variable form where they take on
a value of “1” if appropriate and a value of “0” if not. Note that one
level of each predictor is not explicitly stated in the equation . These
levels are subsumed under the regression intercept (w

0
U). This means that

the group of persons with 12 years of education (or GED), in Mental Group II ,
age 18 or older , and with no primary dependen ts ac ts as a con trol group for
the equation (Kerlinger & Pedhazur , 1973).

The application of the POET—2 model can be illustrated using a hypothetical
applicant with the following characteristics: (1) 12 years of education com-
pleted , (2) an AFQT score that places him in the upper portion of mental group 

-

•

I I I , (3) age 18, and (4) two primary dependents. Encoding this predictor
information into dummy variable form (“1 ” if appropriate and “0” if not) and
substituting into the above equation gives:

P(S) = .84544 (1) — .29614 (0) — .21069 (0) +.04869 (0) +.0329l (0) — .04643 (1)
— .10452 (0) — .13914 (0) — .04475 (0) — .07114 (1)

P(S) = .72787

The best estimate of this applicant ’s chances of surviving the first 2 years
of service is 73 chances in 100.

Chances of Survival

To eliminate the necessity of substituting the appropriate values into
the regression equation and computing an estimated probability of survival
for each male nonprio r service enlisted applicant , all 80 unique combinations
of predictors for the POET—2 model were computed and tabled. As shown in
Tab l e  6, these predictions were organized into a single table designed for
application to all male nonprior service prospective enlistees. Scores pro—
duced by the POET—2 model range from 93 to 29, thus permitting considerable
flex ibility in setting cutting scores to accommodate fluctuation in manpower
supply and demand .
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Vat idi t ton and CrosH—Va 1 ida t ion

Th e multi ple (-oCr( -lat i on coefficient for the POET—2 model computed on
the total samp le o f  68 ,616 men was R

1 
= .31. The multiple regression

equations constructed on the development (R
b 

= .31) and evaluation

= .30) samples and applied to the evaluation and development samp les

respectively gave cross—validities of r = .30 and r = .31. The results
—pb —pi)

ot this double cross—validation indicated that the POET—2 model produces
stable predictions.

Management—Oriented Information

The statistical results tha t have been presented are necessary but not
sufficient. Validity coefficients and related indices do not provide any
direct information on the consequences of applying a selection procedure.
Table 7 illustrates the consequences of applying the POET—2 model to the
sample at alternative cutting scores.

The scores in the left hand column are the probability of surviving 2
years , as estimated by the POET—2 model. These scores are the numbers con-
tained in the chances for survival table designed for use by recruiters in
the field.

The selection ratio (second column) is the proportion selected; and the
survival rate (third column), the number of survivors d ivided by the number
accepted at a particular cutting score. The hit rate (fourth column)
represents the proportion of correct selection decisions (i.e., correct
rejections and acceptances).

The next six columns show the number of each of the four decision—outcome
combinations , and the total number rejected and total number accepted. Finally ,
the last four columns show the number of persons accepted who are in each of
the four recruit quality categories .

To illustrate the use of this table , let us examine the consequences of
apply ing a cut score of 54. This strategy would select 83.5 percent of the
original sample. The survival rate for the group selected would be 76.7 per-
cent and the percent of correct decisions or hit rate would be 72 .h percent.
A total of 5826 persons would be correctly rejected; 5515 erroneously rejected ;
43 ,955 correctly accepted; and 13 ,320 erroneously accepted . Thus, 11 ,341 men
would he rejected while 57 ,275 would be accepted . Of this group of selectees ,
36 ,581 would be in recruit quality category A; 8500, in B; 12,194 in C; and
none , in D.

Using this table , the manager of the personnel system can evaluate the
consequences of employing alternative cutting scores in terms of various
tradeoffs and can weight these consequences in the li ght of the current supplY
and demand p icture for nonprior service enlisted males.

I ~
‘-4
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I ONS AND RECOMrIENI)A’rl ON

In  conc lus ion , tile POET—2 model reprcsents a tool tilIl t  can be used
e f f e c t i v e l y by Navy r e c r u i t e r s  fo r  s c r een ing  n o n p r i o r  se rv ice  en l i s t ed  m a l e
app l i c a n t s .  The s t at i st i c l l l  ev idence  ShOWS that the model will produce
reasonably accurate predictions. The availability of the analyses showing
consequences of using a l t e r n a t i v e  c u t t i n g  scores enhances the  f l e x i b i l i t y  of
using the POET—2 model for the personnel manager.

It is recommended that the POET—2 model table be imp lemented for screen-
ing all male nonprior service applicants for enlistment in the Navy. Additional
research and devel opmen t should be conduc ted that addres ses the problem
of reducing premature attrition of enlisted personnel. Various othe r
p oten t ia l  p red ic to r  variables (e.g., employment history) should be examined
to determine if they can increment the effectiveness of the model discussed
in t h i s  r epo r t .  In add i t i on , it should be remembered that the POET—2 model
is based upon an i n t e rmed ia t e  c r i t e r i o n  (2 y e a r s ) .  Thus, as the necessary
criterion data mature , a rev ised model should be developed that predicts
survival for the entire first enlistment.
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