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Regearch Note 52-T1

FURTHER ANALYSIS OF RESPUNSES TO THE API-I

BACKGROUND AND PROBLEM

In develoning the revised claesificaticn testing program for Army recruits,
it appeared desirable tu attempt the constructicn ¢f a personality test which
might have usefulness as a ecreening instrument. The Army Perscnality Inventory,
API-1 (WD AGO PRT 703) was conetructed for this purpose. Th's inventocry coneiste
of 300 items taken from the Minnesota Multiphasic Perscnality Inventory, a widely
recognized commercial test. A number of studies were then undertaken tou deter-
mine the usefulnese of the API-1 as a screening device.

Tn 1947, a study was conducted in which the API-1 was administered to approi-
mately 11,00C men at Army Renlacement Training Centers. Several item analysis
scoring keys were developed against a "reason for discharge” criterion within
each of two samples of the population. Upcn cross-validation, the two more use-
ful of the keys were each found t¢ correlate .22 with the criteriun.(g) The
validity of these keys in combination was .2C. While promising, these validities
were not high encugh tc warrant the use of the API-1 as a screening device.

Concurrently, a different study which was concerned with the West Point
Self-Description Blank (DA AGO PRT 885) had led tc the preparation of a
"suppressor”i/ key which raised the validity of the valid key composite from
.16 to .21.(2) This constit?ted a galn cf approximately 31% in the selective
efficiency of the pnedictor.g It was felt that a similarly vrepared key to an
instrument of higher intrinsic validity such as the API-1 could be expected to
raise the validity of this instrument by an even greater proportional amount.

The present study was undertaken to determine whether a surpressor key
could be develuped which would have the effect of ralsing the validity of the
API-1 to a useful level.

Certain other findings in the original study of the API-1 items raised a
gecond problem. Negative relationshivs had been found between AGCT scores and
neurotic tendencies and between years of education and neurctic tendencies as

1/ "Suppressor’ key is used herein to mean a scoring key composed of !tems which
T correlate highly with scores on the test as a whole and which correlate zerc
or negatively with the criterion. The effect of combining such a key with

a valid predictor key is to partial out mzomn-valid components of the predictor
composite. With such effects partialled oul of it, the predictor key should
then show higher correlation with the criterion.
2/ The use of percentage increase in the size of validity coefficients to
~ indicate increase in efficiency of selection has been treated in detail in
a paper by Brogden.(l) In this vaper he has shown that r "...indicates
directly the roportion of maximum saving that is actually obtained with the
use of a given test where the maximum saving is that obtained by selecting on
the criterion.”
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measured by APl-1 score. It was reasonably well establighed that these relation-
shipe were not sclely due to difficulty of readin: and comprehension of the items
by the men with lese educaticn and lower AGCT ecoree.(4) The problem remained,
however, as to whether the relationshi. among educaticn, AGCT score and neurotic
tendency sccre is curvilinear. It wae therefore the second cbJective cf thig
study to exam!ne thie relationship for rcssible curvilinearity.

METHOD
GERFRAL DESIGN

The basic des'gn -f the suprresscr key vhase of this study consisted of
three ste:e. First, the rreparation of the supireesur keyes by examinati
the item analye's data fur the selection and ke
correlated with ecores oun the test as a whole and uncorrelated (:r negatively
correlated) with the criteriun. Secund, the determination of the validities
of the newly 're ared keys and the Intercorrselaticn of all keys, ©1d and new.
Third, the comrutation of multivle correlations to determine the effect of
the suppressor keys on the valldity of the criginal keys.

on of
ying of items which were nighly

The second rhase of thie study coneisted of investigaticn of the linearity
of the relationshi; between years of educaticn and \GCT scure on the -ne hand
and AFPI-1 score cn the other hand. This wae dcne by computing tetrachoric
correlation coefficiente at various cute of both varlables.

POPULATION

Porulaticns 1 and B of the basic API-1 atudy(g) wvere uged for the ;resent
study. Both vp~u11ticn52/ were uced In the first phase while only population A
vag used in the seccnd rhase. FPcpulation A consisted of 1304 men whe tock the
*PI-1 who remained at the training centers at least g}ght weeks, and upcn whom
follow-up infoirmation after dlscharge was avallable.? Following discharge they
were claesified intc the following twe criterion £rcurs:

Favorable Discharge (K = 1580)
Unfavorable Discharge (N = 226)

Population B is made up uf 14¢9 men tested with the iPI-1 who 4id not remain
at the training centers long encugh to rrovide data on the r behavior at these

7

3/ The ropulatione rerorted in the rreegent study are somewhat emaller than
thoee listed in the earlier report. .\ few cases were lost for miscel-
lanecus reascns.

L/ This method of ropulation breakdcwn was employed bscause

" the original experiment (2) in which an

examining part of the data.

of the design of
additicnal criterion was utilized in
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measured by API-1 score. It was reasunably wel! established that these relation-
shins were not sclely due to difficulty of reading and comprshension of the items
by the men with lese education and lower AGCT ecuree.(4) The problem remained,
however, as tc whether the relationshi amcng educaticn, AGCT score and neurotic
tendency sccre is curvilinear. It was therefore the second cbjJective of thie
study to examine this relationship for rvsseible curvilinearity.

METHOD
CERERAL DESIGN

The basic des ;n .f the euprressor key phase of this study consisted of
three ste;e. First, the rreparation of the supjresscr keys by examinmation of
the item analye's data for the selecticon and keying of Items which were nighly
correlated with ecores un the test as a whole and uncorrelated (or negatively
correlated) with the criteriun. Second, the determination of the validities
of the newly ire ared keys and the Intercorrelation of all keys, ©ld and new.
Third, the comrutati.n ¢f multivle currelations tc determine the effect of
the suppresacr keys on the vallidity of the criginmal keys.

The second ‘hamse of this study consisted of investigaticn of the linearity
of the relationsh{; between years of educaticn and AGCT scure on the “ne hand
and API-1 score on the cther hand. This was done by computing tetrachoric
correlation coefficientes at various cute of both varlables.

POPULATION

Pupulaticne 1 and B of the basic API-1 etudy(2) were used for the present
study. Both opulaticne2/ were used ln the first phase while only population A
wag used in the seccnd rhase. Population A consisted of 1304 men who tock the
‘PI-1 who remained at the tra!ning centers at lesst g}ght wveeks, and upcn whom
follow-up information after dlecharge was avallable.-/ Following discharge they
vere class!f'ed into the following twe criterion grcups:

Favorable Discharge (N = 1580)
Unfavorable Discharge (N = 226)

Population B !s made up of 14(9 men tested with the 1PI-1 who did not remain -
at the training centers long encugh to provide data on the!r behavior at these

5/ The populatione reported in the rresent study are somewhat emaller than
thoge listed in the earlier repcrt. |\ few cages vwere lost for miscel-
I lanecus reascns.
4/ T™ies method of propulation breakggyn.vas employed because of the design of
the orlginal exreriment (2) in which an additl nal criterion was utilized in
examining part of the data.
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installatione, but for whom follow-up {niormation after discharge was alsc avail-
able. Theee men vere alec classified intc two critericn groupe ae followa:

Favorable Discharge (N = 120%)

Unfavorable Discharge (N = 264

VARTABLES

Critericn. The dichotomous unfavorable-favorable discharge critericn used
in the earller study was used as the criterion in the suppreseor key phase of the
tresent study. This dichotomy was based upon examination and eubsequent grouping
of svecifle causes f{or discharge. Favorable discharges Included: Expiration of
term cf vervice; mincrity discharge; certificate cf dieadlility discharge; accept
2 comm'esion; unlikely tu render effective service upon return to duty from
cepital; deceased; dejendency .r hardenip; ind re-enlisted. Unfavorable
Discharges were: Dishinorable Discharge: conviction by clvil cuurt; fraundulent
enlistment; rhys'cally unf!t deeerters and absentees; undeeirable hadite and
traite of character; !nmaptness and lack of adantadbility for military service; ind
enuresis.

In the secund ~hase of this ‘nvestigation the criterion consisted of scores
on Fey 101 which is listed as Predictur Variable 1, below.

The eix rrodictir variables used in rhase one -f this study consiet of scures
btained by use °f ‘tem keye which were derived from responses of the vopulation
groups to API-1 (WD 4GO PRT 703). The firet four of these keye were develi ped in
the rreviously wenticned original study (2) cf the \FI. Tie remaining twc keys
vere develored as a prart of attaining the oblective of the vresent study. The
specific rredictor vari{ables used were:

1. Secre on Key 104, a key composed of 49 ltem reeponses which courrelated
with the criterion "’tﬁvl' ) and which vere selected by between 159 and 85¢ of

the sudbjecte in Fopulation 1.

2., Score vn Key 1CB, a key of 53 items correspond ing to Key 104, but bdasged
urcn the resyonses of the subjects in Population B. feys 104 and 10B are referred
tc in the remainder cf this paper as the "Mcet Valid Yeys."

3. Bcore on Xey 114, a key consisting of 53 items having p-values from .00
to 1.00 and correlations with the critericn Tiet % .10, based on the reeponses of

Population 4. Thie key includes all of the items 'n Key 104 plus those of more
oxtreme p-values.

4. Ccure on Key 11B, a key of 72 item« curresponding to those in Key 114,
but selected on Fopulation B. This key and Key 11. are designated the "All Valid
Keys" in the remainder of thig paper.



5. Score on Key 12A. This key and Key 12B are the "Suppressor keys" devised
for purposee of this study. Twenty-seven iteme were selected because of their
low correlation with the criterion and high correlation with the score on Key 10A.
Iteme selected by between 22% and 80% of Population A were given preference.
Items with more extreme p-valuee were selected only when their correlations with
the total teet were very high and their vallidities were .00 or, if higher, with
the sign of the validity coefficlent in the oprosite direction toc the sign of the
total test s~ore correlation. The items in this key and in Ley 12B were keyed
with signs cppusite t¢ their total score courrelatlions for convenlence in combin-
ing keys later.

£. Score on Key 12B, the second "Suppressor Key" consisting of 29 items
selected within Yopulation B on the same basis as those making up Key 12A.

7. The predictor variable used in the second phase of the study consisted
of a composite of years of education and AGCT score.

STATISTICAL ANALYoLIS

Scares on Predictor Varlables 5, 6, 7, and 3 were obtained for the men in
each sample. The scores were then correlated with the previously determined scores
on Predictor Variables 1, 2, 5 and 4; with each other; and with the criterion.

The actual values of these cuefficlents are given in Appendix A. They were used
tc derive the muitiple courrelations which comprise the essential results of this
study.

Multiple correlation cuefficients were next computed on the data for Popula-
tion 1. Correlations were obtained between the Most Valid Key (104), the
Suppressor Key (124), and the criterion; and between the All Valid Key (11A),
the Suppressor fey (124), and the criterion. The weights thue derived were sub-
sequently used for the cross-validation of similar combinations of these keys in
Population B. The same procedure was used in croes-validating the weighted com-
binations of Keye 10B and 12B and Keys 11B and 12B.

The final stepr in the analysis of the first phase data was to obtain the
multiple correlation of the two Most Valid Keye (10A and 10B) with the criterion
vhen the effects of both Suppressor Keys (124 and 12B) were included in the Most
Valid Key scores. The two cross-validities obtained (on Population B) for Keys
10A and 12A and those obtained (on Population A) for Keys 10B and 12B were used to
derive the beta welights and multiple correlaticn with the discharge criteriocn.

As there were available only the two populations in which the keys were developed
and cross-validated, no completely independent measure wae available of the
intercorrelations of keye developed on different samples. However, because the
standard deviations and the intercorrelations of all variables were equivalent in
both populations the necessary use of the possibly "contaminated" intercorrelations
was not considered as leading tc too great an errorr in the estimate of the

multiple correlation in an independent sample. In any case, such contamination
would have the effect of increasing the intercorreiaticns thus lowering rather than
inflating the derived coefficient.

~—
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In the second phase of this study, 1.e., the investigation of the linearity
of the relationship between the API-1 score (Key 10A) and the combined Education
AGCT score variables, scatterplots were made and tetrachorics computed at four
pointe of cut on each variable. The Alagrams and the coefficlents were then
examined for evidences of curvilinearity.

RESULTS AND DISCUSSION

The multiple correlation of the two Most Valid Keye (104 and 10B) with the
critericn was found to be .26. However, when the cross-validitles of these keys
vere combined with those for the Suppressor Keys (12A and 12B), the Multiple
rose to .32 (See Table 1). This represents an increase of .0 or 23 percent
over the combination of the Most Vi11d Keys without suppreesors. Although this
validity coefficlent of .52 is not as high as might be desirable, It is still
highly sromising for friure research with this instrument. Thie is particularly
true if 1t ia to be used in combinatlon with other tests where its economy of
administration would warrant ite use to gain 2 relatively small contribution to
a total battery.

Table 1. Weights used to determine the combined validity of
the Most Valid and the Suppressor Keys.

Cross Beta
Key Validity Weight
10A .22 .16
12A -0k .03
10B .22 o33
12B -.01 22"
R = .3

#Popitive weighte resulted from the reversal of sign In scoring
suppressor keys after the items had been selected.

When the two Suppressor Keye are separately combined with the Most Valid
Keys (10A and 10B) and the All Valid Keys (11A and 11B), the results {fable 2)
showed differing effects upon the several rights keys in the two populations.

_57 For use of percent increase in R as an indication of increase in predictive
efficiency, See (1)



Table 2. Cross validation of API-1 keye. Raw score welghts derived in one
population applied to the scares lu the second population.

“ﬁ T W

Pfopulation A Population B

- -
Combining Welghts and Variablee Validity Coabining Weighte and Variables Validity

1.58 Key 18 1.00 Key 128 .28 3.13 Key 10A 1.00 Key 124 22
1.14 Key 118 1.00 Key 128 .28 1.27 Key 11A 1.00 Key 12A .22

*Weighte were obtained by dividing the beta welghts for the scoring keys by
the beta for the suppressor keys to indicate the effects w acoring keys
with suppressors held constant.

In Population A, the Suppressor Key (12B) developed on Population B raised
the cross-validity of the Most Valid Koy (108B) from .22 to .28, approximately 27%.
The same Suppressor key added to the cross valldity of the All Valid Key (11B) by
%) percent, raising Lt froa .21 t» .28,

In Population B, the Suppressor Koy (12A) and the Most Valid Koy (1QA) hed a
combined cross valldity of .22, exactly the saze as that computed for the righte
key alone. The combination of the Same Suppressor Key with the All Veltid Koy
(114) also had a croes valldity of .22--in this case 10 percent hlgher than the
All Valid Key alone.

It appears frou the above that the Suppressor Key devel >ped on Population
B (12B) was the more effective In locreasing the cross-validity of the righte keys
as far as these populations are concerned. Kxamination of the beta wvoightes in
Table 1 indicates that this key also contributed more to the coubdined correlation
than 41d the Suppressor key developed on Population A. The latter key (12A)
appears to have been of little value in incréasing the validities of the rights
keys either singly or 1an coubination in these populations.

It is lnteresting to note that while Keys 12A and 12B were designed to give
maximum prediction of Keye 10A and 108 regpectively, they were found to havs
conslderably higher oorrelation vith Keye 11A and 11B. A silmilar phenocaenon
shows in the intercorrelations of the Suppressor keys which are .87 in population
A and .89 in population B, alCHSUh the Keys which they were designed to predict
(10A and 10B) intercarrelate only .45 and .47. It might also be noted that the
extrese p-value keys (11A and 11B) intercorrelate™.66 and .67.

It seems reascnable to infer that in 8electing suppressor items by total
Scare correlations to predict Keys 10A and 10B, that coatent mare general than
that of these two keys was included. This is especlally the case since the
suppressor iteme were also chosen for their low correlation with the ariterion.




ALl of the above findinge cen be sxplalned If the presence of & general distortion
factor ie aseumed--a factor consisting of test score variance which 18 not corre-
lated with the coriteriocc but is highly intercorrelated among the iteme. The
higher correlations between Keys llA and 11B (which included the items of 10A and
108) end between the Suppressor Keys and Keys 1lA and 11B follow eince it 1s known
that, by aod large, items with extreame p-valuee involve more distortioan than those
with nedian p-valuee.

Many of the increases !n croas validity appearing after the Suppreseor Keys
are added to the rights keys do not represent statistically significant difforences.
It aight, therefore, be felt that somparisons of proportionate changes are unwer-
ranted. Nevertheless, in view >f tine Interest in compiling data on the usefulness
of suppressor keye in different situations, a comparison of the results obtained
wvith such keys in the present study end in an eerllier study is presented in Table 3
below.

Table 3. Abeclute and proportlonal gains in valldity resulting froa the additlon
of euppressor Key acores to scores on itea analyels keys.

(Presented in order of decreasing intrineic valldity)

Crosa-Validity When

Combined With Proportional
Key Crose-Veliditiesn Suppreessur Key Net Gein Gein
API 10A+10B .26 .32 .06 2%
APT 10A .22 .22 .00 o
API 10B .22 .28 .06 27
API 11B .21 .28 07 3%
API 11A 20 .22 02 1%
Ww.r.8.D.B.* .16 21 .09 31%

-
West Point Self-Description Blank.(Z)

Although ooly one of the API-l Suppressor-valid <oy combinations produced a
proportional increase in cross validity compareble to that found with the West
Point Self Description Blank, all but one of the API-1 keys did show some lncvease
vhen combined with a suppreseor key. The absolute gein obtained for the two
Most Valid Keys and the two Suppreseor Keys combined vas anough to reise the crosse
validity of this API-1 scoring combination to a level which gives it proaiss of
usefulness for further resesrch.

In the second phase of this study, the correlatione and scatterplots obtained
from the dats on education and AGCT Score showed no evidence of curvilinearity.
Therefore, on the basis of the svailable date, it can be assuned that the relation-
ship between these two variables and API-1 scores is essentielly linear.

[T
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CONCLUSIORS

1. Two escoring keye consieting of API-1 itens selected for their "suppressor”
characteristice incressed the combined walidity of the two Most Vslid scoring keyse
t> a polint which gave the API-l maeidereble promise of usefulness for future
research. The proportional incresse for this combination was slightly lese than
the increeses found for certain single ikeys.

2. Whon the effects of the two suppresscr keys on the various ecoring Keys
wore considered seperately, only cne of the two appearsd to be effective in
nmaterially increasing the validity of the scaring keye for these populati ue.

It ie poseible, however, thet with different populations both keys might have
different effects.

5. Ho clear evidence of curvilinearity was found in the relationship between
the Educaiion-AGCT Score coabinetlion and the API-1 Scores.
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APPENDIX A

Table A-l1. Biserial correlatione between various API-1 scores and discharge.
Meens, standard deviatione, and intercorreletions o. keys.

SP:Ehum Ai N = l&)“

Standard Description »of Veriable
Mean Deviation Variable Auaber
' 1 2 3 & 5 6
3.2 .0 Score on Key 10A 1
33.1 5.4 3core o Key 10B 2 RS
66.3 6.6 Score on Key l1A 3 88 .5
49.9 1.0 3care on Key 11B I A9 96 .66
6.7 .y Score on Key 12A 9 =35 -.67 -.55 -.T3
8.8 5.6 Score on Key 128 6 -.30 -.66 -.48 -.70 .87
Unfavoreble- T L0 22 .36 .21 .02 -.01
Favoradle Diachargs
Criterioca
g —r.
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Teble A-2.

Means, standerd devietions, 2nd intercorrelationa of keye.
(Population B; N = 1469)

Biserial c.rrelations betwesn verioue API-1 scores and discharge.

Standard Demcription oI varisble
Mean Deviatixm Variable SNumber
1 2 3 4 5 6
31.0 3.5 Score on Xey 1OA
3.2 5.7 3core nn Key 1B 2 47
69k 6., Score on Key 1lA 3 81 W51
ky.0 5 Score on Key LlB 4 S2 .97 W67
6.0 5.1 Score on Xey 12A 9 .38 -.67 -.59 -.73
3.9 5.9 Score oo Key 128 6 -.35 -.66 -.5% -.70 .89
Unfavorable- 7 22 .38 .20 .35 -.04 00

Favorable Discharge
Criterion

11



