+

11 ons-1pse |
<+ —
i

(£) SUCCESS GHANCES OF RECRUITS

 Ton N Y
S | ENTERING THE NAVY (SCREEN)
< | . |
o
<
CENTER FOR NAVAL ANALYSES
<A 3 101 Wilion Boulevard
‘. o Arlington, Virginia 22209
s. ) 8 Institute of Naval Studies
NS
‘e o @\ —
1. &3 By: Robert F7/Lockman /
£ 1— =
= | o |

k- —

e et e S,

S m ¢ ¢I¢J’ /- L-—f’{ﬁﬂlj

Approved for public release; distribution unlimited.

Prepared for:

OFFICE OF NAVAL RESEARCH
Department of the Navy
Arlington, Virginia 22217
OFFICE OF THE CHIEF OF NAVAL OPERATIONS (0p96)

- Department of the Navy
Washington, D.C. 203560

DDC
(2N DR

FEB 27 1978

U
D

07 108600.00



SECUMITY CLASSIFICATION OF THIS PAGE (When Dats Entered)
READ INSTRUCTIONS
I nﬂoﬂ NUM"' 2. GOVY ACCESSION NO.| }. RECIPIENT'S CATALOG NUMBER
CNS 1086Y _
5. TYPE OF REPORT & PERIOD COVERED

A, TITLE (and Subtitle)

Success Chances of Recruits Entering the Navy

6. PERFORMING ORG, REPORT NUMBER

(SCREEN)
7. AUTHOR(S) 8. CONTRACT ORGRANT NUMBER(e)
Robert F. Lockman N00014-76-G 0007

10, PROGRAM ELEMENT, PROJECT, TASK
AREZA & WORK UNIT NUMBERS

. PERFOAMING ORGANIZATION NAME AND ADDRESS
Center for Naval Analysesv
1401 Wilson Boulevard

Arlington, Virginia 22209
12. MEPORYT DATE

V1. CONTROLLING OFFICE NAME ANC ADDRESS
Office of Naval Research February 1977
13. NUMBER OF PAGES

Department of the Navy
."xuuag;%n._!ggmuzzn

. MONITO fmt;A Cmvan'%!N. Ababll!”(ll 4lllinnl from Cogngollln. Ofttece) 18, SECURITY CLASS. (of thie report)
Office of the Chief of Naval Operations (Op96) Unclassified

Department of the Navy
Washington, D.C. 20350 Tha DRCT AISITICATION/ COWNGRADING

16. DISTRIBUTION STATEMENT (of this Report)

Cleared for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract antered In Block 20, it difterent frem Report)

10. SUPPLEMENTARY NOTES
The work reported here was conducted under the direction of the Center for Naval

Analyses and represents the opinion of the Center for Naval Analyses at the time of
lssue. It does not necessarﬂy represent the opinion of the Department of the Navy

. : Nc &k n
AFQI', ASVAB. attrition, education, enlisted pefsn:ne{ linearity, losses, models
Naal personnel, non-linear systems, Navy, personnel, personnel selection, rates,
recruiting, regression analysis, retention, SCREEN, selection

SSTRACY (Continue en reverse side if nessesary and Idoniify by bloek mumber)

ccess Chances of REcruits Entering the Navy (SCREEN) are validated and ex-
tended from the first through the second year of service. Selection rates and pre-
dicted one - and two-year loss rates at different SCREEN cutting scores are calcu-
lated for recruitment planning, Inconsistencies in AFQT mental group measurement
and {rregularities in AFQT test administration since 1973 are pointed out., A con-

version of AFQT scores derived from the current Armed Services Vocational Apti~__§ ccaeq

00 .35, 1473 tormiom or 1 wov 4818 ossoLE TR
/% 5102-014~ 8401
SRCURITY CLARBIFICATION OF Thil PAdT TWhen Bota Enterow)



SECURITY CLASBIPICATION OF THIS PAGH [When Dais Entevnd)

_”/

tude Battery (ASVAB) to the mental groups used in SCREEN is provided, along
with revised SCREEN chances for ASVAB mental groups. &

o !. i 0

7Com:rlbutm': Patrice Gordon

: }
| i
i X - *
: - umkf
: - o e 0

| AaNemces 0

Pt T S —

PRIV AVAILSILITY oS

: T AVAL Wi w SRR FEB 27 1978
f A COGLIUTT
§ A D ..

y
| \
; 1
|

SECUNTY SLABMPICATION OF THiS -m Pae Bnicred)




T ey e ran s

DEPARTMENT OF THE NAVY
OFFICE OF THE CHIEF OF NAVAL OPERATIONS

WASHINGTON, D.C. 20330 " mEmLy MEPER T

Ser 96/91233
21 0CT W77

From: Chicf of Naval Operations
To: Distribution List

Subj: Enlisted Tracking Study Phase 1I Report, promulgation of

Encl: (1) CNA sStudy 1086, "Success Chances of Recruits Entering
the Navy", February 1977

1. The Enlisted Tracking Study was originally commissioned to
develop a technique foir estimating premature losses that could
be used to plan recruiting policy and screen applicants for
enlistment. A table of egstimated chances of surviving the
first year of service, called SCREEN, was produced by the study.
Enclosure (1) reports on a test of SCREEN on a new cohort of
non-prior service recruits and an extension of SCREEN through
two years of service. It discusses probiems in deriving AFQT
mental groups from the Armed Services Vocational Aptitude
Battery (ASVAB) that replaced the Navy Basic Test Battery

(BTB) on 1 January 1976.
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4 2. The first year SCREEN correlated highly with actual survival
rates of a new cohort of recruits, but tended to overestimate
the chancas of very low quality recruits. The two-year SCREEN
correlated very highly with the first-year SCREEN and showed
even greater success chances of high school graduates with
below average mental ability over non-graduates with above
average mental ability. 1Inconsistencies and shifting standards
in AFQT mental group measurement have occurred since 1973, and
a conversion of mental groups derived from ASVAB to those
derived from the BTB used in SCREEN is provided to partly
offget them. Irregularities in test administration and
norming have also occurred, but these can be offset only by

the careful monitoring of applicant testing and proper norming
of AFQT scores to maintain quality control.

3. SCREEN is based only on pre-service characteristics and
mo. tal groups. Navy training, assignments, and performance
factors should also be c¢conaidered in relation to first-term
suvccess chances. The importance of these latter factors to
r»tention is being examined in the Recruiting, Retention, and

Reénlistment Study.
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SUMMARY

INTRODUCTION

Success Chances of REcruits Entering the Navy (SCREEN) were developed on
67,000 non-prior service males who joined the regular Navy in CY 1973, the first
year of the all-volunteer force (reference 1). SCREEN predicts the chances of com-
pleting the first year of service in relation to education, mental group, age, race,
and dependent status. [t was adopted by the Navy for use in recruit screening and re-
cruitment planning on 1 October 1976 (reference 2).
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In this report, SCREEN is validated on a new cohort of recruits who entered the
Navy in CY 1974, and extended through the first two years of service for the original
cohort. A detailed investigation of the effects of different mental groups and educa-
tional levels on success chances is made. Finally, the relation of AFQT mental ;
groups from the current Armed Services Vocational Aptitude Battery (ASVAB) to those
from the Bagic Test Battery (BTB) used in SCREEN is described.
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FINDINGS
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SCREEN prediction equations were tested on a new cohort of recruits who entered
the Navy in CY 1974, a period of very high recruiting quotas. The estimated chances
of completing the first year of service for high school graduates and men in the upper
mental groups agreed closely with actual results from the CY 1974 cohort. The esti-
mated chances of recruits with the least education and mental ability were overesti-
mated. There was a large influx of men with less than 12 years of education in CY
1974 (37 percent), and their reported mental gr.ups turned out to be higher than they
should have been.

SCREEN chances of completing two years of service showed an increased success
advantage of high school graduates over non-graduates and men with GED high school
equivalencles. High school graduates of below aversge mental ability had even markedly
higher success rates by the end of two years of service than non-graduates of above
average mental ability. This was true for both Caucasians and non-Caucasians. For
both racial groups, the second year loss rate for graduates was about half that of non-
graduates. Although race was associated with first year success chances for the CY
1973 cohort, it dropped out of the picture by the end of the second year of service and
was not related to first year success chances for the CY 1974 cohort. Success chances
of men with GED high school equivalenciee were lower than those of graduates, but
higher than those of non-gradiates. A table of selection rates and predicted loss rates
for different SCREEN cutting scores was calculated for use in recruitment planning.
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Changes in AFQT tests from (1) the original AFQT to (2) the Short Baric Test
Battery to (3) the Basic Test Battery (BTD) to (4) the Armed Services Vocational Aptitude
Battery (ASVAB) have shifted standards of mental group measurement. In additlion, im-
proper and inconsistent norming of AFQT scores also occurred. A comparison of ASVAD
and BTB AFQT mental groups revealed that those derived from the ASVAB are less
stringent than the ones based on the BTB and used in SCREEN. This results in over-
estimates of success chances. Adjustments to the mental groups in the SCREEN tables
were made to correct for this overestimation, and revised success chances were com-
puted for recruit quality groups based on the ASVAB mental groups. However, these
steps cannot compensate for the effec' s of testing irregularities and test compromise.

Further SCREEN research is looking at the effects of service experience on pre-
marture loss rates. If certain patterns of training, assignment, performance, and ratings
are related tocontinuation, an in-service SCREEN can be devised to capitalize on these
patterns for use in enlisted classification, distribution, and separation policy.

Meanwhile, closer technical and administrative monitoring of the whole ASVAB
. operation is tmperative if chronic problems with enlisted selection testing are to be
avoided. The ASVAB is an inter-service enterprise subject to Individual service pressures,

but even when the Navy controlled its own selection testing, problems like thase en-
countered with the ASVAB occurred.
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ANALYSIS
SCREEN VALIDATION

SCREEN predicted chances of completing the first year of service were compared
with the actual first year completion rates for a new cohort of recruits to test their
validity. The predicted success rates, shown in tables 1 and 2 for linear and logit re-
gresstion models, came from the study of recruits who entered the Navy in CY 1973
(reference 1). The actual rates were those of similarly grouped recruits who joined
the Navy in CY 1974,

Teat Cohort

Comparative statistics on accessions and losses for the CY 1973 base and CY 1974
test cohort are shown in table 2. The first year 1oss rate rose from 17 percent in 1973
to 22 percent in 1974, a year when non-prior-service male accessions Increased by
nearly 25 percent (67, 000 to 83, 000). For both cohorts, the most striking individual
loss rates were for men with less than 12 years of education and mental group I'Vs.
Mental group was recalculated from the GCT, Arithmetic, and Mechanlcal tests (G+A+M)
of the Bagic Test Battery - Form 7 administered in recruit training, since it was badly
inflated when based on the Short BTB administered by recruiters In the fleld during 1973
end 1974,

For the CY 1974 cohort, reported and recalculated mental group distributions are
given below:

Mental Group Reported (SBTB) Recalculated (BTB-7)
1 2% 4%,
I 31 29
[ 26 21
IL 32 20
v 9 26

The change in the loweat mental group is striking, even more pronounced than it was
in the CY 1973 cohort when a similar correction was made.

The CY 1974 recruits were divided Into the same groups as were their CY 1973
counterparts, a possible total of 180 groups defined by all possible combinations of
these predictors:

Educstion ~12 years
12
<12

I TIOTR

A A AN 1 a1 L S b B )5 A i ATV At P




-1 souazajex

£ 9 st 8sL 8L 18 09 * w e st st +02

1) 69 9L 6L 08 8 29 99 SL. 9L LL o8- L
L9 0L 8L 18 28 S8 £9 L9 " L 8L 18 61-81
.89 43 6L 28 €8 o8 || S9 69 9L 6L 08 €8 +02
0L - wt ‘18 ¥8 sg 88 . L9 0L 8. 18 18 s@g 3
3 €t .| g8 o8 98 68 89 L 6L 18 % Y 61-81
€L L sg 88 88 16 0L vL 18 #8 s8 88 +02
St 6L - 93 68 06 €6 4 9L €g 98 t8 06 it
(L cs ge U6 26 S6 £t iL 8 L8 88 16 61-81
9t og (8 06 16 6 ‘ £ 9L e I8 88 16 *02
8: 28 06 26 6 96 " L S8 6% 68 26 L
6L £ 06 $GC v6 (6 9¢ c8 (8 06 16 6 61-81
£8 s8 26 Su 96 66 8¢ . 18 - 68 26 26 96 *02
£8 18 ¥6 L6 86 66 : 6L <8 06 €6 ¥6 L6 L
78 88 S6 86 65 €6 18 S8 26 S6 96 66 61-8T
- §J30 BJ3T ON | TINITRAITA ST oN 53T  TIIT OR. | SINIANZATY JJIT ON
b4 ¢ 4 2l FA €4 FA A € S 4 ¢ Lt 1« 1 <
NYISVONYD-NON : NVISYONYD

19PON 2w3ul]
NH3YOS YVHA LSHl3

13719vL

P St




e e v PP SRR TSR PP E - M, O y— - -

€S €9 oL 9L L 4 ] oS 09 L9 | 72 st os +02
s Ly 1 o A 6L 08 £ SS 9 T L 6L (£ (4 §
09 69 St 18 8 98 LS 99 €L 6L 08 [ 4 ] 61-01 | {32 ¢ 4
6S e9 1 78 (1] 18 £ 95 S9 gL 8L 6L "8 +0T
£9 L eL € '8 88 19 69 9L 18 z8 s LY
<9 75 6L "8 S8 68 £9 ™ iLL 4 ] €8 i8 s1-81 -9t s
oo
L9 Sé 18 S8 98 68 s9 €L 6L (%] 28 88 +0C ‘
1L 6L €8 L8 8B 16 69 L 4] 98 . L8 06 L
€L 08 S8 -] 68 Z6 1L 8L €8 L8 a8 16 61-81 299-0%
€L o8 1 4] 88 68 Z6 oL 8L £8 Le 88 16 +0T
9¢ €6 L8 06 16 €6 N7 18 S8 €8 69 4 Lt
8L ’8 88 16 16 £6 9L 4] 98 06 06 €6 6T-81 "%6-L9
)
<8 68 6 1 4] 1 {3 96 £8 88 16 £6 6 s6 +0z
L8 16 £6 S6 56 96 98 06 143 »6 Sé % L1
88 z6 6 S6 9¢ L6 i8 16 €6 56 £ 9% 61-81 66-56
sdeg sdeq “wdeq 2 wdeq on sdeq #3eq sdeg sded on C A

oy YA GE 4 &3 1 2« oy T T« Z1 Z1< 1007330000 JO SIWSX

ueiseone)

JoPON 318071
P.auoD) [ F1AVL



Education

Meantal Group

Lo Race
} , Nependents

Totul

Nunbeoer

TABLE 2

CY 1973 AND CY 1974 ACCESSION AND LOSS RATES
BY PRE-SERVICE VARIABLES

>12 years
12
<12

17

18 § 19
20+

1

11

111 v

111 L

1V
Cauéasian
Non-Caucasian
No

Yes

$ of accessions

CY 1973 — CY 1974

8
63
29
28
55
17

4
36
24
19
17
89
11
94

6

46,680

6
57
37
28
51
21

4
29
20
20
27
86
14
93

7

82,698

lst year loss rate

Cy 1973 €Y 1974
9.3% 10.7%
13.2 15.2
28.3 34.9
22.5 29.2
14,8 18.8
16.4 20.8
5.0 5.2
11.3 13.0
16.1 19.9
23.1 28.1
28.1 32.5
16.9 21.7
20.3 25.4
16.9 22,0
21.8 25.7
17.2 22.2

11,492 18,366

bl
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Mental group I
I

14418}

mIL

v

Age 17
18 & 19
20 & above

Race Ceucasian
Non-Caucasian

Primary dependents No
Yes

QOut of the 180 possible groups, 152 contained recruits. The actual data for both 1973
and 1974 is in appendix A. The methodology and models are described in detail {n
appendix B.

Predicted And Actual Success Rates

Weighted linear and logit regressions (reference 1) were run on the 152 groups
of recruitg using the predictor variables listed above and CY 1974 first year loss rates.
The linear results appear in table 3, slong with paraliel CY 1973 results. For both

cohorts, the regression coefficients and other statistics are similar with two exceptions:

in 1974 primary dependents was not & significant predictor, and the race variabie de-
clined {n significance to the 10 percent level.

First year success rates predicted from equations developed on 1973 data were
correlated with the actual rates in 1974 for the 152 groups. The data wae weighted as
in the original analysis, since the groups varied in size from } to over 10, 000 men (see
appendix B). FPor the logit model, the correlation was .9S; for the linear, .94,

Even though the SCREEN predicted rates correlate very highly with actual rates in
snother cohort, this does not necessarily mean that the two are identical. Further,

CY 1974 was marked by substantially larger recruiting goals, and quality standards
were diminished to meet them.

A group by group comparison of CY 1974 success rates with SCREEN linear pre-
dicted rates for the 27 groups that contained at least 1 percent each of the 83, 000-man
cohort is presented (n table 4. The 27 groups contain 82 percent of the cohort. The
average difference between the predicted and actual rates {e 2.8 percentage points.

Ot o WA P LAl SR NG ol A AT OL S Sn 5 =




VE- o

TABLE 3

WEIGHTED LINEAR REGRESSION RESULTS FOR CY 1973
AND CY 1974 FIRST YEAR LOSS MODELS

Explanatory CY 1973 CY 1974
Varisble Coolt, t _IP_ Coett. ~1 TP
Constant 118 26,89 .- 121 19.73 .
<.? yrs. educ. .111 19.03 .85 .158 23.44 .92
NG IV .100 13.44 .75 .098 11.93 .76
MG T -.078 -10.85 -.68  -.090 -9.73 -.70
MG 111 L .052 7.91 .86 .054 6.59 .55
Age 20+ .032 §.43 .42 .082 7.50 .60
MG 11 -.026  -5.28  -.41  -.030  -4.49  -.41
Non-Caucasian -,034 4,89 .3 -.013 «1.60 -.16
»12 yrs. educ. -.031 -4.49 -.36 -.039 -4.31 -.40 ‘
Dependents .038 4.36 35 - -- .- |
Age 17 018 2.89 .24 .023 3.38 .32 |
Age 19 .- .- -- .019 2.83 .27 ‘
%2 .927 .953 i
’ Standard orror .023 .028
P (4f) 167.600 (10,137) © 199.563 (10,99) ’

Nota: Coefficient is the partial regraession coefficient; t is
Student's t-scatistics; ry is the par:ial correlation coefficient;
Ré is the l’ulud nulupfc
test with 4

correlation coefficient: P is the P~
being its associsted degress of freedom, -
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TABLE 4

ACTUAL AND PREDICTED SUCCESS CHANCES
FOR SELECTED CY 1974 GROUPS
No. of
MG Educ. Age Recruits Actual Predicted Diff.
1 12 vrs. 18 & 19 1,281 95 96 +1
1 >12 20+ 1,485 89 91 +2 f
12 18 & 19 10,742 90 91 +1
17 2,691 88 89 +1
20+ 2,671 86 88 +2 4
204D 847 84 84 0
<12 18 & 19 1,206 75 80 +1
17 1,933 77 78 +1
IIIU 12 18 & 19 5,958 88 88 0
, 17 1,419 85 87 +2
204 1,394 82 85 +3
<12 18 & 19 1,901 72 77 +5
17 3,335 n 76 +5 |
) 1L 12 16 & 19 3,821 85 83 -2 '
§ 20+ 983 80 80 0 <
; 17 873 80 81 +1 , :
* 18 & 19N 848 82 86 + ¥
i . i
% <}2 17 4,447 64 70 +6 j
3 18 & 19 2,349 66 72 +6 ;
£ .
K v 12 1 & 19N 2,085 81 82 +1
) 20+ N 1,009 76 78 +2
% i8 & 19 3,472 76 78 +2
§ 204 1,186 68 75 +7
W <12 18 & 198 1,141 66 70 +a
17N 973 63 69 +6
- 18 & 19 2,835 61 67 +6

17 4,970 59 66 +7

N = Non-Caucasian groups, D = dependents.
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Difterences averaging 4.7 points occurred for groups with less than 12 years of
education in mental groups [IIL and IV that made up 25 percent of the cohort: many of
these men were neither high school graduates nor eligible for Navy schools. Differences
averaging only 1.6 percentage points occurred for groups with 12 or more years of ed-
ucation that included S8 percent of the cohort.

Detailed Analysia Of Mental Groups And Education

Because of the overprediction of succeas chances for low quality recruits in CY 1974,
mental groups and educational levels were divided into finer gradations to identify the
locus of over-prediction more precisely. This involved using four levels of mental
group III, two of mental group [V, and a mental group V. Where possible, these levels
were chosen to include about 10 percent of the CY 1973 cohort. The G+A+M score
limits and their corresponding AFQT percentiles are shown below:

Revised mental group G+A+HM Percentile
I 190+ 93-99
II 161-189 65-92
IIIU A 154~160 56-64
ITIU B 148-153 49-55
ITIL C 143-147 43-48
IIIL D 136-142 32-42
IV A 125-135 21-31
IV B 107-124 10-20
v 1-106 1-9

The less than 12 year education category was broken into 11, and less than 11, year
categories for use along with the 12, and greater than 12, year categories. The choice
of years of education rather than high school graduation, GED equivalency, and non-
graduation for use in SCREEN {s discussed {n appendix C, which also shows that the
success chances of recrults with GED high school equivalencies lle between those of
graduates and non-graduates.

Table S shows the CY 1973 and 1974 cohort inputs and first year loss rates for
the redefined mental group and education variables, along with the age, race, and de-
pendent variables used in SCREEN.

The loas rate increases as years of education decrease in both cohorts. But com-
pared to CY 1973, there is a sizable tnversion in the 1oss rates for mental groupe VA
and IVB In CY 1974 that involves over 25 percent of the cohort.

With respect to recrult quality, CY 1974 was decidedly Inferior to CY 1973: 71
percent had at least 12 years of education and 64 percent were school eligible in CY 1973,
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TABLE 5

INPUTS AND LOSS RATES FOR CY 1973 AND CY 1974 COHORTS
USING EXPANDED MENTAL GROUP AND EDUCATIONAL LEVELS

CY 1973
% input Loss rate
Age 17 28.1 22.5
18 § 19 55.0 14.8
20 16.9 16.4
>12 yrs. educ. 7.9 9.3
12 63.3 13.2
11 13.6 26.0
<11 15.2 30.4
1 4.3 5.0
1I 36.2 11.3
IIIU A 12.5 15.1
ITIU B 11.0 17.3
ITIL C 8.7 22.6
ITIL D 10.2 23.5
IV A 10.9 27.4
IV B 5.4 27.8
\' 0.8 38.7
Caucasian 89.3 16.9
Non-Caucasian 10.7 20.3
No dependents 93.8 16.9
Dependents 6.2 21.8
Total 100.0 17.2
N 66,680

e T—r gy P oy -"mm-m:“‘

CY 1974
2 inpu: Loss rate
23.5 29.2 i
50.7 18.9 !
20.8 20.9
S.8 10.7
57.3 15.2 )
18.1 31.8
18.8 38.2
5.9 5.2
29.0 13.0
10.3 16.1
10.2 21.9
8.8 26.8
10.9 27.1
10.9 36.7 A
8.8 28.3
1.3 31.4
85.6 21.7 ,
14.4 25.4 -
93.1 22.0
6.9 25.7
100.0 22.2




whereas only 63 percent had at least 12 years of education and only 53 percent were
school eligible in CY 1974.

The last step in this part of the analysis was a grouped logit regression analysis
of the redefined variables to predict first year loss rates for each cohort. The results
appear in table 6.

All variables were statistically significant at about the 1 percent level for the CY
1973 cohort. The non-Caucasian race variable was not significant for the CY 1974
cohort, where age 17 declined in significance to about the 10 percent level. Other no-
table decreases in predictive ability in CY 1974 were for mental groups IIIA and V,
greater than 12 years of education, and dependents.

Thus, the pattern of recruit quality had declined sharply in CY 1974, a year of
very high recruiting quotas. And the worst cases of underpredicting CY 1974 losses
using the CY 1973 SCREEN were for men with 11 and less years of education and mental
group [V, the source of the lower CY 1974 quality..

SCREEN FOR TWO YEARS OF SERVICE

Once two years had elapsed after the last man in the CY 1973 cohort joined the
Navy, a SCREEN table for the two-year period was developed. Only pre-service and
selection test variables were included, the same kinds used in developing the first year
SCREEN.

The cumulative loss rate of the CY 1973 cohort after two years was 28 percent,
compared to 17 percent at the end of the first year. Table 7 shows the loss rates for
the individual predictors. The highest loss2s occurred among the men with less than
12 years of education and mental group IVs - just as they did at the end of the first vear.

Two-Year Success Prediction

Welghted regression models like those used at the first year point were applied
to the two-year data. The results are shown in table 8. The raw data appears in
appendix D.

The race variable dropped out of the picture, since the difference between Caucasian
and non-Caucasian was no longer significant when considered together with the other
predictors. Both linear and logit models closely fltted the grouped data and produced
very similar coefficients, t-statistics, and standard errors.

The success chances for both linear and logit regression models are given in
table 9. Some differences appear (n the table, notably for mental group I men with

-2
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TABLE 6
WEIGHTED LOGIT REGRESSION RESULTS USING EXPANDED
MENTAL GROUP AND RDUCATIONAL LERVELS
CYy 1973 CY 1974
Coeff. t Tp Coeff. t Ty

Constant -2,22 -80.55 - -2.16 -64.10 -
MG 1 - .72 - 7.04 -.36 - .67 - 5.69 -.29 s

111 A .20 4.59 .25 .13 2.32 .12

ITI B .31 6.95 .36 .41 8.06 .40

111 C .61 13.36 .59 .62 11.88 .54

III D .62 14.15 .61 .58 11.76 .54 ]

IV A .81 19.28 .73 1.01 23.51 .79 $

i1Iv B .87 16.38 .67 .78 14.60 .62

Vv 1.40 12.11 .58 .84 7.60 .38
Non-Caucasian « ,12 - 2.92 -.16 - .02 - 0.47 -.03
>12 yrs. ed. - .30 - 4,83 -.26 - .25 - 3.28 -.18
11 .62 17.69 .70 .72 20.13 .74 :
<11 .78 22.06 77 .99 26.56 .82
Age 17 .07 2.44 .13 .06 1.80 .10
Age 20+ .28 7.17 .57 .27 6.99 .35
Dependents .42 8.38 .42 .28 5.33 .28 ~
R? .88 .89

i Standard error .23 .25

F (4f) 156.91 (15,345) 174.88 (15,356)




Fducation

Mcntel group

Race

Dependents

1atal

Yumber

TABLE 7
CY 1973 COHORT LOSS RATES BY THE
END OF TWO YEARS OF SERVICE
Two vear loss rate

>12 years 14, 8%
12 21.8
<12 45.2
17 38.3
18 23.8
19 23.9
20+ 24.4

I 11.2
11 19.4
111U 27.2 '
I11-L 36.3
1V 42.4
Caucasian 27.3
Non-Caucasian 34.3
o 27.8
Yes 31.6

.28.0

18,681
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lesa than 12 years of education. Even though linear and logit chances correlate very

highly, the logit would be preferred on the grounds of statistical efficiency and accuracy
of fit to the data.

AR DR sl AP o 0 o=

TABLE 8
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WEIGHTED REGRESSION RESULTS FOR TWO-YEAR LOSS MODELS

o e ot

: Linear . t_rr__kgx_t_t_____
Loett. t TP oeft, _Ip_

£
% ‘Constant 191 42.28 .- -1.400  -54.61 .-
t <12 yrs. educ. .174 32.49 .96 .788 33.27 .96
’ MG IV 113 17.42 .8y 520  17.62 .87 i
; NG 1 -.098 -12.38  -.78 -.734  -11.30  -.73 i
I Age 17 .086 10.70 .73 .283  11.03 .74 !
MG III L .063 10.33 .12 .308  10.59 .13
b >12 yrs. educ. -.088 -8.05  -.63  -.380 -7.82  -.82
g oI -.036 “7.54  -.61 .39 -8.68  -.86
i | Age 20+ . .042 7.01 .58 235 7.04 .58 4
i Dependents L0486 $.75 .50 288 6.97 .58 f
f Age 19 .d?;  s.08 .29 074 2.52 .28 hE
rd 978 977 ’
Standard . error .019 .06" :
F (4f)  sa1.680 (10,98) 408.477 (10,98) |
. -
Scomputed from the constaat $.103, the logit standard error. :

-
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Predicted two-year succeass rates by recruit quality categories are listed in table
10. Noteworthy here is the 9 percentage point higher success rate for category C com-
pared to category B. In other words, high school gradustes who were not school eligible
(that i{s, not in mental groups I, I, or II[U) had a markedly higher success rate than
school eligibles who were non-graduates (there wae & three percentage point difference
in the same direction at the end of the first year). This implles that once school seats

are filled by high school graduates, attention should focus more on C than B quality
recruits {f two-year success chances are important.

TABLE 10
PREDICTED TWO-YEAR SUCCESS CHANCES BY QUALITY CATEGORY?

Success Chances

Quality Category Linear “Logit
A (School eligible, HSG) 82.1 81.8
B (School eligible, non-HSG) 60.9 62.3
C (Non-school eligible, HSG_ 70.2 70.7
D (Non-school eligible, non-HSG) 50.7 . 49.8
A + B (school eligible) 78.3 78.2
C + D (non-schecol eligible) 60.9 60.8
A + C (HSG) - 79.0 78.9
B + D (non-HSG) 54.8 54.8
A +B +C 76.4 76.5

A+B+C+D 72.0 71.9

“Using BTB mantal groups.

-17-
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Predlcthg Two-Year Frem One-Year Success Chances

Since the one- and two-year chances for the 67, 000 men in the CY 1973 cohort
correlated .99, we calculated linear equations to predict the two-year from the one-
year chances. '

The regression formula for this purpose (s a function of the correlation and the
SCREEN means and standard deviations:

. g
Predicted SCREEN 2 = riC_RE_l_Z_N_{ (SCREEN 1)
°SCREEN 1
0,
+ (somemws -+ BB (g
°SCREEN 1

For the linear and logit models, the statistics used in calculating the formula are:

Linear Logt
r .991 .993 ,
SCREEN 1 82.419 -1.657
SCREEN 2 , 69.029 - .874
9SCREEN 1 8.349 .603
(-4
SCREEN 2 11.883 .597

The predicted logit SCREEN 2 equals .982 (logit SCREEN 1) plus .754. The result
is In logarithmic form, so 1/(1 plus ¢ ® must be computed to get the predicted chances.

e e e .

The predicted linear SCREEN 2 equals 1,410 (lineaxr SCREEN 1) minus 47.195.
Some examples of pradicted SCREEN scores are:

Predicted SCREEN 2

. SCREEN 1 (Linesr) Linear Logit .
72 54 3

77 61 61

i
'
'
i
t
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Selection And Predicted LLoss Rates For Different SCREEN Cut Scores

The percentage selected, or selection ratio, and predicted one-year and two-year
loss rates are shown in table 11 for various levels of linear SCREEN 1 and 2 cut scores,
The baseline is actual CY 1973 experience, shown in the first row of the table. The
table can be used in evaluating various cut score policies subject to *he expected supply
of recruits.

SELECTION TEST PROBLEMS

AFQT History

When the draft ended in 1972, the Armed Forces Qualification Test (AFQT) that
had been used to calculste mental group was discontinued. It contained items on word
knowledge, arithmetic reasoning, space perception, and tool knowledge. From January
1973 through June 1974, the Navy employed short versions of the GCT, ARI, and MECH
tests from the Navy Basic Test Bettery (BTB) as a replacement for the AFQT. As we
pointed out earlier, this Short BTB was administered by recruiters tn prospective re-
cruits, sometimes under unstandardized conditions. It resulted in a mental group dis-
tribution that showed substantially more men in group IIl and less in group IV compared
to the mental group distribution of the same recruits on the BTB-7 administered later at
Recruit Tralning Centers (reference 1),

The Short BTB was discarded in july 1974 when BTB-8 was put {n the fleld for both
selection and claesification. Mental group continued to be calculated from the GCT,
ARIL. and MECH tests, hut the new battery was administered by specially trained
Peracnnelmen, not recruiters.

At the end of 1975, the BTB-8 was discontinued when DoD ordered the military
services to use @ common test battery, the Armed Services Vocational Aptitude Battery
(ASVAB). The Word Knowledge, Arithmetic Reasoning, and Space Perception tests in
the ASVAB were employed to calculate mental group.

The term "AFQT" has been applied to the tests that were used to calculate mental
groups In several batteries which succeeded the original AFQT. However, these tests
have not always measured the same mental abilitles. The ASVAB AFQT lacks the tool
knowledge itema contained in the original AFQT. The Navy's 8TB AFQT tests did not
measure space perception and tool knowledge, but did include mechanical comprehension,
which was never measured In the original AFQT.

Further, the different tests within any AFQT version are summed to calculate
mental group. Thus, for example, one rocruit may score highly on space perception
only, another on word imowledge only, and a third on arithmetic reasoning only; but
all three could easily be in the same mental group and even have the same percentile
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score. Certainly the tests in the APQT correlate with one another, but not 8o highly
that they can be considered alternative versions of the same test of mental ability.
Consequently, the meaning of the AFPQT differs for recruits with different patterns of
mental abilities.

Mental Group Changes

About 80 percent of the CY 1973 cohort on which SCREEN was developed had taken
the SBTB prior to enlistment and the BTB during recruit training. APQT estimates in
the form of percentiles on the SBTB and Navy Standard Scores on the BTB were based
on the sum of raw scores for the GCT, ARI, and MECH tests in both batteries. Both
the linear and curvilinear coefficients of the correlstion between these two seta of AFQT
scores were .81, The true correlation would be higher because some men were denled
enlistment dve to AFQTs that were too low. Because thelr scores were not available,

a correction could not be made. The important point {s that a linear form was a good
approximation of the relationship between the two séets of scores, and thie justified pre-
dicting missing B’l'q%. FQT scores trom SBTB-AFQT scores that were available for all
men (reference 1).

The comparative distributions of mental groups derived from both sets of scores
i1s very interesting, since selection decisions and school guarantees were made on the
basis of the SBTB scores. Here is the percentage distribution of mental groups for the
two ways of calculating them, originally reported in reference 1:

CY 1973 cohort

AFQT basis
Mental group SBTB TB-

I 3% 4%
II 36 36
I1IU 29 23
ITIL 29 19
v 3 18
I-IIIU (school eligible) 68 63
IIIL-IV (non=-school eligibla) 32 37

Figure 1 shows thst the change from SBTB tc BTB was more dramatic for non-
Caucasians, especially in the IIIL and IV mental groups. The percentages of increases
and decreases from SBTB to BTB by mental group are even more revealing:

1 oredicted BTB-7 G+A+M Navy Standard Score = .89 SBTB AFQT Percentlie + 102,92
for N = 54, 339.

.21.
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SBTB mental Caucasians Non-Caucasians

qgroup %t lower & same § higher % lowar % same § higher
- 1 27 73 - 45 55 -

I1 15 77 8 42 57 1l

| IIIU 29 44 28 67 25 8
g ITIL 33 36 31 63 27 10
s v 3 56 41 9 69 22

Total 24 56 20 S8 33 9 H
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On the average, 58 percent of the non-Caucasians fell into lower mental groups
on the BTB, compared to 24 percent of Caucasians. Among the reasons for this drop
are the lack of perfect correlation between the two batteries and the regression of
scores toward the mean on the BTB. Motivational factors can slso be involved, and
test compromise and unstandardized administration of the SBTB play a part. The
Cavcasians had about the same percentages of mental group increases and decreases
from the SBTB to the BTB, totaling 44 percent. The non-Caucasians exhibited a 58 per-
cent decrease and only a 9 percent increase, totaling 67 percent. In other words, the
mental group for 2 out of every 3 non-Caucasians changed from the SBTB to the BTB.

Necw look at changes from SBTB to BTB from the perspective of school eligibility.
The definition of school eligibility here is a strict one: mental group IIIU and above.
(When this definition ls relaxed to permit qualification on any composite of tests for
any school, about 10 percent more men are eligible.) Here are the percentage figures

A AR Ay T

for Cavcasians and non-Caucasisns: J
Percent school eligible Percent not
mental groups I, II, IIIU) eligible on
Hits 55’55 & BT !555 only BTB only either test
! Caucasians 82 63 10 8 19

Non-Caucasians

75
8l

17
58

19 6 59

Total 11 8 23

The percentage of agreement or hits from the table above is the sum of the per-
centages for eligible on both SBTB and BTB snd not eligible on either: 82 percent for
the Caucasians and 78 percent for the non-Caucasians,




The more drastic shifts in mental groups we ohserved above are somewhat muted
here, since only two groups are involved, school eligibles and non-school-eligibles.
Recruits who qualified on the SBTB but not the BTB are the more serious errors if school
guarantees have been given on the basis of their SBTB scores. These were 10 percent
of the Caucasians and 19 percent of the non-Caucasians. Since not all school eligible
men are sent to Class A schools, the problem may be smaller than it might appear.

In sum, the gross discrepancies in mental group measurement from using the two
selection batteries - particularly in the case of non-Caucasians - were reduced in im-
pact by aggregating men into school eligible and non-eligible categories. (Non-Caucasians
do not score on average as well on the selection tests as the Caucaslans (reference 3).)

The use of mental groups based on the SBTB also had an anomolous effect on the
correlations of mental group with race and loss rates. Using SBTB, mental group IIIL
had the highest correlation with the race vartable, and one of the highest simple and
partial correlations with first- and two-year loss rates in the logit model. Using BTB,
mental group IV correlated highest with race, and highly with the 1oss rates. The non-
linearity of mental group predictions from the SBTB probably is due to the fact that the
proportions of non-Caucasians in mental groups IV and V were drastically lower on the
SBTB: only 8 percent compered to 53 percent on the BTB. This again suggests sizeable
differences in the testing environment with the SBTB. Certainly 53 percent non-Caucasian
recruits in mental groups IV and V would have been an unacceptable input under BTB
testing.

Figure 1 pointed to possible differences in administration of tests for Caucasians,
as well as for non-Caucasians.

Changing Relation of Race to Loss Rates

In the SCREEN model, race exhibits a different pattern of relationships with loss
rates when mental groups kased on SBTB and BTB are compared. Table 12 contains
the results. With the standard five mental groups and the three-level education variable,
logit regressions with the other SCREEN variables, age and dependents, produce com-
perable R2 values using SBTB and BTB mental groups. However, distinct differences in
the significance of the race coefficient occur even though the simple correlations of race
with loss rates are similar.

When mental group is based on the SBTB, the race coefficient is not significant for
predicting first year losses, but it is significant for predicting higher non-Caucasian
losses for the two-year period and second year period alone. In contrast, when mental
group is based on the BTB, the race coefficient s significant for predicting lower first
year non-Caucasian losses but not two year losses - although it {s significant for pre-
dicting higher non-Caucasian second-year-only losses.

.24 -




TABLE 12

RELATIONSHIPS OF RACE TO LOSS RATRS FOR CY 1973 COHORT
USING SBTB VS. BTB MENTAL GROUPS IN SCREEN

N ea— i b 2N i bl I A o =

Race

Logit model i

SBTB-AFQT ® t T p

1 year .94 0.55 .13 .05

2 years .97 5.41 .16 .42

2nd year .94 8.90 .21 .61

BTR - AFQT

1 year .93 -2.64 .11 -.22

2 years .98 0.60 .15 .04

2nd year .95 5.55 .19 .52 :

These differences can be attributed chiefly to the effecte of using the inflated
mental groups {rom ths field administration of the SBTB vice those obtained with the
administration of the BTB during recruit training. Since these tests themselves are i
not that different in content, it must have been the administrstive conditions that
differed.

Aside from the differences engendered by SBTB and BTB mental groups, when the
latter are used to compare the effects of the SCREEN variabies in the CY 1973 and *
1974 cohorts, the significance of the race variable for predicting first year loss rates ; '
declines from the one percent to the 30 percent significance level. In the earlier case, : '3
. uuwnohdcnotmowithbllrmhommm:wcpmgmtmm ; '
; was -,22; in the latter case it was -.08 . In both cases, the R“ values were the same,

i Consequently, we see the sffect of a change in the loss rate of non-Caucasians - prin- !

: cipally blacks - from the first to the second year of the all-voluntser forcs. We have 5
already pointed out that apparent snomalies in fisld testing were particularly noticeable '
for non-Cancasians; and that CY 1974 was a yeaz of greatly increased recruiting quotas
(30 percent more non-prior service recruits joined the regular Navy thet year), Perhape
these factors led to an altered input of blacks in CY 1974, whose first-year loas ex-
perience was no longer better than that of Caucasians when education, mental group,
ags, and dependents were held constant, 25
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A logit regression using second year loss rates alone fox the CY 1973 cohort is
shown in table 13. The coefficients of the predictors are listed in order of importance
for explaining second year loss rates, and all of them are significant. The coefficient
for non-Caucasians is positive, thus their loss rate ig higher than that of Caucasians.
In general, it is the least educated, youngest enlistees in the lowest mental group who
are most likely to be prematurely discharged during this time.

TABLE 13
WEIGHTED REGRESSION RESULTS FOR LOGIT 2nd YEAR LOSS MODEL:
93 GROUPS
Predictor Coefficient t Ty T
Constant -2.282 -66.81 ~ -
< 12 yrs. educ. L724 20.86 .916  .843
Age 17 .394 11.64 .787 .623
MG IV .270 5.96 . 547 .392
Non-Caucasian . 257 5.585 .521 .202
MG I1 - .193 - 4.72 -.460 -,487
*> 12 yrs. educ. - .327 - 4.52 -.445 -.319
MG ITIL .174 4.04 .406 . 244
MG I - .339 - 3.62 -.,369 -.230
Dependents .176 2.74 .288 -.011
Rz . 951

Standard error .141
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The comparative second-year loss rates for Caucasian and non-Caucastan high
achool gracustes and non-graduates in the CY 1973 cohiort are given below. Recall
that the non-high-school -graduate predictor (less than 12 years of education) is the
most powerful one in the analysis:

lst year L ] 2nd year L} 2nd year

survivors total logses total loss rate
Cauc. HSG 37,298 67.6 3,366 46.8 9,0%
NHS 12,205 22.1 2,813 39.2 23.0
Non- HSG 4,117 7.5 576 8.0 14.0
Cauc. NHS 1,567 2.8 428 6.0 27.3
Total 55,187 100.0 7,183 100.0 13.0%

Although the non-Csucasians do bave s higher loas rate than the Caucasians, the
striking difference is between graduates and non-graduates, regardliess of race:
the non-graduate loss rate is about twice that of graduates.

The lesson for selection testing from this analyeis is clear: correct, careful admin-
istration {s imperative to minimize test compromise, inconsistencies, misclassification to
Class A schools, and controllable premature losses of men with low mental ability,

This 1e all the more important now that the ASVAB has replaced the BTB as the
Navy's selection and claesification instrument. Test compromise and unstandardized
test conditions will affect AFQT scores and resultant mental groups. AFQT norm
changes also will affect mental groups. The ASVAB AFQT norm of January 1976 was )
found to be too easy in tho upper portion of tha acere distribution, producing a dis-
proportionate number of recruits in mental groupe [ and 1. It was revised in September
1976 following inter-service resolution of differemt norms proposed by the four services
(reference 4). We will see that the revised norm now is too easy in the lower portion
of the score distribution compared to the BTB AFQT norm used by the Navy during CY
1975 and {in SCREEN tables.

CONVERSION OF ASVAB TO BTB AFQT MENTAL GROUPS IN SCREEN TABLES

Comparison Of ASVAB And BTB Mental Groups

Since ASVAB mental groups are used instead of BTB mental groups to determine
the Success Chances of Recruits Bntering the Navy, the relationship between ASVAB
and BTB mental groups had to be examined (n case sdjustments were needed to maintain 1
the BTB menta] group basis in SCREEN. This work was accomplished by an anslysis %
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of AFQT scores of some 1500 recruits who took the BTB-8 in late 1975 and then the
ASVAB-7 after they got to Recrult Training Centers.! Roughly 700 of the recruits
went to San Diego and 400 each to Great Lakes and Orlando. BTB-8 was assumed to be
equivalent to the BTB-7 used in developing SCREEN,

The recruits’ BTB and ASVAB Navy Standard Scores were obtained via Pers-55 for

i all hut the ASVAB Spatial Perception (SP) teat. It was unfortunate that acores on spatial
perception were not furnished, because ASVAB mental group ts based on the sum of

raw scores on SP, WK (Word Knowledge), and AR (Arithmetic Reasoning). The problem
was surmounted by predicting the SP score from its highest ASVAB correlate, the MC
or Mechanical ;[‘omprehenllon test, using data on 2, 820 Marines tested at Marine Corps
Recruit Depots® (reference 5). In doing this, the WK, AR, and MC Navy Standard

i Scores were converted back to raw scores using the ASVAB norme introduced in January
1976. When the WK and AR raw scores were summed with the actual SP score in one
case and the predicted one in the other case, the plots of the two sets of summed scores
versus percentiles, shown (n figure 2, were nearly congruent except at the extremes.
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Appendix E contains the means, standard deviations, and correlations among the
BTB and ASVAB AFQT tests and composites for the Navy sample of 1, 515 recruits.

Table 14 contains the mental group cross-tabulations of BTB and the ASVAB norms
of Jamuary and September 1976 for the 1, 515 recruits. On the earlier ASVAB norm,
nearly 53 percent of the sample had higher mental groups than they would have earned
on the BTB the figure {s about 29 percent on the later ASVAB norm, due mainly to
mental group I[IL differences. Almost 89 percent of the recruits were in the upper
three mental groups on the first ASVAB norm, compared to 83 percent on the current
norm and 78 peircent on the BTB norm.,

e e v 1 AT T AP P il (36 A b

We can estimate the effect of these norm differences on the first-year loss rates
of non-prior-service male Caucasians using the mental group loss rates observed for
all CY 1973 NPS male recruite in table 15. The expected first-year loes rate for the
sample of 1, 515 men would be 15. 4 percent if the BTB AFQT norm were used, 14.3
! percent if the current ASVAB norm were used, and only 12.1 percent if the earlier
' ASVAB norm were used.

The impact of the ASVAB norms on SCREEN cannot be ignored. Looking at it
another way, we would expect a first-year lose rate 27 percent higher using the BTB

l'nu effects on their scores cf learning, motivstion, compromise, and regression
toward the meen could not be svalusted.
2 a——

SP = ,519 MCRS+ 7.3802, 8.B, = 3.4037, rSP, mc" .5244, 8P = 13.08, S.D. = 3.99,

MC =10.92, $.D. = 4.03.
«28.
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TABLE 14

CROSS-TABULATIONS OF BTB AND ASVAB MENTAL GROUPS

BTB-R GeAsM
ASVAB-7 IV J1IL 111U Il ) §
Jan 1976 3T 1

" WESAR+SP below 135-147 148-162 163-193 194+ Total _ %
I 61 § sbove O 0 9 238 $? 304  20.1
II  45-60 s 99 319 412 6 B4 5.7
IIIU  39-44 18 87 79 12 0 196 12.9
I1IL 31-38 25 80 33 6 0 144 9.5
Iv 30 or lower 12 9 H 1 0 27 1.8
Totsl 63 27§ 4us 669 63 1515 100.0

Percent 4.2  18.1 29.4 44.1 4.2 100.0 -
ﬁ‘,’u § lower - 5.3 8.5 2.8 9.5 72 4.8
BTB § same 19.0  29.1 17.8 61.6 90.5 640  42.2
V higher 1.0 67.6 78.7 18.6 - 803 $3.0

September 1976

I 644 above O 0 2 99 38 139 9.2
I $2-63 1 20 143 476 28 665  43.9
IITU  42-51 11 119 236 00 0 446  29.4
IIIL  31-41 s 127 $9 13 0 238  15.7
IV 30 or lower 12 9 s 1 0 27 1.8
Total 63 278 4 669 63 1815 100.0

' &2 1.1 29.4 4.1 4.2 100.0 --

- |

ASVAR 4 1ower e 3.2 1.6 168 397 191 12.7
»Th ) same 10.8  46.2 $3.0 71.2 60.3 889  S8.6
% higher 81.2 50.6 32.6 14.0 - 435  28.7

e me e e e = e e — e




norm employed in SCREEN than when using the earlier ASVAB norm (15.4 divided by
12.1 percent). Even with the current ASVAB norm, we would expect about an 8 percent
higher 1oss rate with the BTB norm (15.4 divided by 14.3). In practice, using SCREEN
standards will lead to first-year (and subsequent) loas rares higher than expected be-
cause the ASVA B norm s easier than its BTB counterpart in SCREEN.!
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TABLB 15

COMPARATIVE MENTAL GROUP AND FIRST YEAR LOSS DISTRIBUTIONS
FOR DIFFERENT AFQTs

E AFQT
ASVAB-7 — ASVAR-7 CY 1973
BTB-8 Jan 1976 ept 76 actual
' : Cum. Cum. o cum, 1st year a
' 4 Mental Group % t 1 ] ) s loss rate
L} § |
. f I 4.2 4.2 20.1 20.1 9.2 9.2 5.0 |
1
l‘ g I1 44.1 48.3 S5.7 75.8 43,9 53.1  11.3 |
IIIU 29.4 77.7 12.9 88.7 29.4 82.8 16.1 |
p IIIL 18.1 95.8 9.5 98.2 15.7 98.2 23.1
1v 4.2 100.0 1.8 100.0 1.8 100.0 31.0
L Total 100.0 100.0 100.0 16.9 )
] Predicted total 1lst
: year loss rate 15.4 12.1 14.3
Increase ]
in over 1/76 27.3% -- 18.2% 4
loss over 9/76 7.7% -- --
rate |
K
. L
. Non-prior service USN male Caucasians. !
l'nn BTB snd ASVAB AFQTSs have & linear correlation of . 77 and a curvilinear ‘
correlation of .80 for the 1, 515 recruits. 1
3]
P




Equating ASVAB To BTB Mental Groups

ASVAB AFQT scores were equated to the BTB AFQT scores by the following process:
The G+A+M Navy Standard Score was observed for every fifth percentile from 5 to 95
in the "Conversion Table for BTB-8 AFQT" in the Navy Recruiting Manual (see columns
1 and 2 in tabie 16). These Navy Standard Scores were marked off on the sample score
distribution. Then the smoothed cumulative frequencies below each of them was re-
corded (column 3, table 16), and the ASVAB AFQT cumulative frequency closest to them
was found (column 4, table 16). Next, the WK+AR+SP raw score at each of these cumula-
tive frequencies was observed (column 5, table 16). Finally, these raw scores were
entered in the "AFQT Conversicn ASVAB Form 6 and 7" in the recruiting manual for the
norms.used from January through August 1976 and from September 1976 to date. The
percentiles for these norms are shown in column 6 of table 16.

Since mental group is the most important aggregation of the percentile scores,
both for reporting to DoD and in SCREEN, the percentile scores at mental group limits
are shown at the bottom of table 16. Notice that hoth ASVAB norms are easier than the
BTB norm. For example, the lower limit of mental group II is the 65th percentile on
the BTB AFQT, the 80th percentile on the January ASVAB AFQT, and the 67th percentile
on the September ASVAB AFQT norm. Differences between the BTB and the two ASVAB
AFQT versions are illustrated in figure 3.

To convert ASVAB AFQT to a BTB basis in SCREEN tables, the mental group Roman
numerals should be replaced by the ASVAB AFQT percentiles given below in table 17.
This conversion cannot, however, offset the effects of testing irregularities or test
compromise. Rigidly controlled, standardized testing conditions are necessary to min-
imize testing irregularities. Properly constructed alternative AFQT test forms ad-
ministered by scrupulous, trained administrators are the only way to minimize test
compromise.

Predicting Survival Rates For Recruit Quality Categories

The recruit quality categories used by the Navy are defined asg follows:

High school graduate Non-high school graduate

School eligible
(MG I - IIIU) A B

Non-school eligible
(MG III & IV) c D

The predicted chances of surviving the first year of service for these quality categories
will differ depending on whether BTB or ASVAB mental groups are used in defining them.
If the BTB standard recommended in this report is implemented, then the "BTB Mental
Group basis” in table 18 applies. It the ASVAB mental groups reported by the AFEES
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are used, then the "ASVAB Mental Group basis" in table 18 {s appropriate. Both
sets of chances were calculated for the CY 1973 recrult cohort. The BTB basis was |
reported in reference 1, while the ASVAB basis is contained {n sppendix F. :

TABLE 17

ASVAB APQT PERCENTILES EQUIVALENT TO BTB MENTAL GROUPS

Equivalent
ASVAB-6/7 AFQT percentile on
Mental group Sept., 1976 conversion table !
I 94-99
11 67-93
IIIV 50-66
IIIL 35-49
Iv 21-34"

821 is the minimum for enlistment.
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CY 1973 AND CY 1974 COHORT COMPARATIVE DATA
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LOSS MODEL SPECIFICATION



APPENDIX B
LOSS MODEL SPECIFICATION

The loss model hypothesized that the probability of separation during the firat
year of service for the ith group of male recruits, l’l » was a function of:

LTI12BD - lese than 12 years of education
*12BD - 12 years of education
GTI12ERD - more than 12 years of education
MGI - mental group percentiles 93 and above
MGl - mental group percentiles 65 to 92
*MGIIIU - mental group percentiles 49 to 64
MGIIIL - mental group percentiles 31 to 48
MGIV - mental group percentiles 30 and below
AGE 17 - 17 years old
*AGE 18-19 - ages 18 and 19
AGE 20+ - age 20 or older
*MA]J - racial majority
MIN - racial minority
PDEPS - primary dependents (wife, children)
*NDEPS - no primary dependents
Then
k
P =a+ ) A'ixlj +U,

T

where a {e an intercept that subsumes one dummy variable of each set (starred In
the list above), U‘ is the srror term, the ﬁll represent the coefficients to be esti-

mated, and the Xs are the dummy varisbles (not starred in the list ebove). Using
these variables, and estimates of a and the 8s found by multiple regression analysls
in the model, we were ahle to predict the prolahility, Pl » of any individual (with a

given set of characteristice) being lost during the first year of service.

For simplicity, we first assumed the linear functional form given above. But
since the 1ose rate is a number lying between 0 and 1, we also estimated regressions
using a logit trangformation of the dependent variebie:!

d

k
1
TP, o Pyt
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where 1n {ndicates the natural logarithm, the xla are the {ndependent variables

from (2) above, and z, is the error term.

Weighted ordinary least aquares regressionsa for the linear and logit specifications

were run. The weighta for the groups were, respectively, ./n/pq and ./npq, where
n is the number of recruits in s group, p is the proportion of losses, and q is the

proportion of survivors.® Where there were no recruits for a particular combination
of Independent variables, that combination was ignored. Where l’t = (0 , the loss

rate was taken as l/2n‘. Where l=‘I =1 , the rate was taken as l-l/2nl.2

lGray. B.C., "Supply of First Term Military Enlistees, ' in Studies Prepared for the

President’'s Comm!tesion on an All-Volunteer Armed Rorce, U.S. Government
Printing Office, November 1970

Berkson, J., "Maximum Likellihood and Minimum Chi-square Estimstes of the Logistic
Function, " Journal of the American Statistical Association, March 19SS, pp. 130-162
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APPENDIX C
YEARS OF BDUCATION AND GED SUCCESS CHANCES

In developing SCREEN, years of education was chosen as the measure of civillan
educational accomplishment rather than degree, diploma, or the lack of educational
credentials. The reason for this was that “degree’ data was missing or coded Im-
properly for 40 percent of the CY 1973 cohort, for which Navy Recruiting Command
program analysis fligures showed about 27 percent non-high-school-gradustes. The
percentage of men in the cohort with less than 12 years of education was 28 percent,
so this, and the completeness of the data on yeara of education, dictated its choice
as the measure of educational level. There are possible problems even with this
figure, particularly if years of achool attendance rather than grade completion are
recorded. The effect of this practice would mildly inflate the measure (reference 6).

However, Navy recruitment planners had a special interest in the loss experience
of men with General Educational Development (GED) high school equivalencies, about
7 percent of the CY 1973 cohort. For these GEDs, table C-1 shows actual and SCREEN
success rates by mental group and age. There were too few minorities and men with
dependents to permit stable rates to be calculated for them, so they were pooled with
the other men. Likewise, there were go few men in Mental Group I that they were
pooled with thoge in Mental Group 1.

The actual first-year success rates for GEDs cluster cloeely around their average
of 82, except in Mental Group [V where they are considerably lower. This 82 percent
average does not compare favorably with the 93 percent average for men with high
school diplomas but is better than the 69 percem average of non-graduates. SCREEN
rates for recruits with 12 yesrs of aducation and dependents are those closest to the
actual GED rates. The biggest differemce between the actual and SCREEN rates occurs
for men (n Mental Group IV who are 20 or older. There were only 60 men in this
category, and nooe of them would qualify for enlistment under prior or SCREEN standards.

CED two-year success rates avarage 8 percentage points less than the cohort
average of 72 percent and fall midway bstwesn thoee for men with 12 years of education
who have dependents and those for men with less than 12 years who do not have dependents.

It is interesting to note that 51 percent of the GEDs were 17 years old when they
enlisted, compared with the only 28 percent 17 year-olds in the 1973 cohort as & whole.
Looking at success rates by age alona, 17 year-olds heve the poorest one- and two-yesr
reccrds.

Consegquently, the scceptance of GED high school equivalency In lieu of a high school
diploma reeuited in admitting recruits whose success chances by the end of the second

Dbk




year of service were inferfor t. ..o~ : of *'.s cohort averasge. There were at least three
reasons for this: reduced standsv': n 7 £ 1973 for qualification on the GED; the in-
ability of the GED to measure the motivation that is involved in completing high school
as well as a first enlistment; and the fact that 8 majority of GED recruits were only

17 years old, the most loes prone age group. Nevertheless, GED recruite still have .
better success chances than recruits who have not completed high school. ;

TABLE C-1

CY 1973 GED SUCCESS RATES

First-year Second year ;

Mental Age at t of GED success rate success rate ]

group  ADBD accessions Actual SCREEN® Actual  SCREEND i

I 17 19 83 85 65 69 |

: 18 § 19 18 88 87 70 74 I

) 20+ 5 87 84 74 70 !

111V 17 15 82 83 61 64 ‘

18 § 19 10 85 84 70 69 . i

; 20+ 3 85 81 62 65 !

; 111L 17 10 80 78 57 57 i
: 18 § 19 7 83 79 65 63 | -
; 20+ 7] 85 76 60 58 P
f v 17 7 76 73 52 52 j
: 18 § 19 4 73 74 51 57 :
20+ 1 (46 men) 65 7 45 53 ]
¥
i . %rates for men with the same mental group and age, but with 12 5
4 years of education and dependents. b
P
letes midway between 12 years/deps. § <12 years/no deps; take Ca
no MG IVs. P
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APPENDIX E

SAMPLE CORRELATIONS AMONG AFQT
TESTS AND COMPOSITES
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* APPENDIX F

CY 1973 COHORT DATA WITH ASVAB MENTAL GROUPS
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