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Research Note 52-71 

FURTHER ANALYSIS Jl RESPOHSES TO THE API-1 

BACKGROUND AMD PROBLEM 

In developing the revised classification testing program fir army recruits, 
it appeared desirable to attempt the construction of a personality test which 
sight have usefulness as a screening instrument. The Army Personality Inventory, 
API-1 (WD AGO ?RT 703) was constructed for this purpose. Th s inventory consists 
of 300 items taken from the Minnesota Multiphasic Personality Inventory, a widely 
recognized c nmercial test. A number of studies were then undertaken to deter-
mine the usefulness of the API-1 as a screening device. 

In 19̂ 7, a Btiidy was conducted in which the API-1 was administered to approi-
mately 11,0QC men at Army Replacement Training Centers. Several item analysis 
scoring keyB were developed against a "reason for discharge" criterion within 
each of two samples of the population. Upon cross-validation, the two more use-
ful of the keys were each found to correlate .22 with the criterion.(2) The 
validity of these keys in combination was .2(. While promising, these validities 
were not high enough 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 to the preparation of a 
" suppressor".!' key which raised the validity of the valid key composite from 
.16 to .21.(3) This constituted a gain of approximately 31̂  in the selective 
efficiency of the peedictor.-' It was felt that a similarly prepared 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 Btudy was undertaken to determine whether a suppressor key 
cculd be developed which would have the effect of raising the validity of the 
API-1 to a useful level. 

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

1/ "Suppressor" key is used herein to mean a scoring key composed of ItfeOiS which 
~ correlate highly with scores on the test as a whole and which correlate zero 

or negatively with the criterion. The effect of combining such a key with 
a valid predictor key is to partial out non-valid components of the predictor 
composite. With such effects partialled out 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 paper he has shown that r "...indicates 
directly the proportion 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 AP1-1 ec.ro. It was reasonably veil established that these relation-
ships were net solely due to difficulty of read!ng and comprehension of the Items 
by the men with leer education and lover \CCT eĉ ree.(li) The problem remained, 
however, as to whether the relationship among education, \CCT score and neurotic 
tendency score Is curvilinear. It vas therefore the second objective of tile 
study to examine this relationship for possible curvilmearity. 

MSTH'JD 

CKSmU D££ IGf. 

The basic dee.e~n f the suppressor key phase of this study consisted of 
three steie. First, the reparation of the suppressor keys by exam-nation of 
the Item analypis data for the selection and keying of items which were highly 
correlated with sc res n̂ the test as a whole and uncorrelated (or negatively 
correlated] with the criterion. Second, the determination of the validities 
of the newly -re ured keys and the Intercorrelation of all keys, old and new. 
Third, the coaptation of multiple correlations to determine the eifect of 
the suppressor keys on the validity of the original keys. 

The second chase of thl6 study consisted f̂ Investigation of the linearity 
of the relationship between jears of education and .OCT score on the one hand 
and \PI-1 score on the other hand. This vas done by computing tetrachorlc 
correlation coefficients at various cuts of both variables. 

POPUIATIOM 

Populations A and £ of the basic AP1-1 study(2) vere used for the present 
study. Both copulations-/ vere ueed in the first phase while only population "V 
was used In the second thase. Population A consisted of 1806 men who took the 
API-1 who remained at the training centers at least eight weeks, and upon whom 
follow-up Inf rmation after discharge was available.-/ Folic 
were classified into the following two criterion groups: 

owing discharge they 

Favorable Discharge (S = 1580) 

Unfavorable Discharge (N = 226) 
Population £ is made up of lk'S laen tested with the \PI-1 whv, did not remain 

at the training centers long enough to provide data on their behavior at these 

J5/ The populations reported in the present studj are somewhat amiler than 
those listed in the earlier report. A few cases were lost for miscel-
laneous reasons. 

h/ This method of population breakdown was emvl.yed because of the design -f 
the original experiment (2) in which an additl nal criterion was utilized in 
examining oart of the data. * 

•~s&. i 



measured by API-1 sc r e . I t was reat,>oably well et;t,abl ished t h a t these r e l a t i o n -
ships were not so le ly due t o d i f f i c u l t y of reading, and comprehension of the Iteme 
by the aen with l e s s educat ion awl lover \CCT ec*.ree.(fc) 1 he problem remained, 
however, ta t o whether the r e l a t i o n s b l . amn* educa t ion , \GCT score and neu ro t i c 
tendency s c . r e i s c u r v i l i n e a r . I t was t h e r e f o r e the second o b j e c t i v e of t h l e 
study t o examine t h l e r e l a t i o n s h i p f o r poss ib le c u r v i l i n e a r l t y . 

GESER\L racrich 

The basic deepen f the suppressor key phase of this study consisted of 
three ste;e. First, the reparation of the suppressor keys by examination of 
ths Item analysis data for the selection and keying of items which were highly 
correlated with sc res n̂ tue test as a whole and uncorrected (or negatively 
correlated) with the criterion. Second, the determination -1 the validities 
f the newly >re ired keys and the intercorrelation of all keys, Id and new. 
Third, the commutation cf multiple correlations to determine the elfect of 
the suppressor keys on the validity of the original keys. 

The second .has© of this study consisted of Investigation of the linearity 
of the relationship between years of education and \CCT ec-re on the cne hand 
and A.PI-1 score on the ether hand. This vas done by computing tetrachoric 
correlation coefficients at various cute of b-th variables. 

Populations ^ and B of the basic AP1-1 study(2) were seed for the present 
study. Both populations^/ were ut>ed in the first phaBe while only population \ 
v-18 used in the second ihaee • Population A consisted of l8o€ men who took the 
\PI-1 who remained at the training centers it least eight weeks, and ucon whom 
follow-up inf rmation after discharge was available.—/ Following discharge they 
were classified Into the following two criterion groups: 

Unfavorable Discharge (N = 226) 
Population B is a»de up of l4i 9 men tested with the \FI-1 who did not remain 

at the training centers long enough to provide data on ther behavior at these 

_5/ The populations rerorted in the present study are somewhat smaller than 
those listed In the earlier report. A few cases were lost for miscel-
laneous reasons. 

k/ This method cf population breajm^y^was employed because of the design of 
the original experiment (2) In which an additi nai rr'tarUm v>i» utiii*®d in 
examining part of the data. 

MSTH D 
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Favorable Discharge (JS « 1580) 
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l n s t a l l a t l o n e , but t.r whom follow-up l n i r m a t t o n - l i te r discharge v te alec ava i l 
ab le . The*e men were a l s o c l a s s i f i e d InV. twu c r i t e r i o n groups as fo l lows: 

Favorable C s c h a r ^ e (» -» 1205) 

Unfavorable Discharge (8 - 566) 

VXRIVBUfc, 

C r i t e r i o n . The dlchotomoue unfavorable- favurable d i s cha r t e c r i t e r i o n .sed 
.n trie e a r l i e r stud} van ..eed as the c r i t e r i o n in the s u ; p r e s s . r ksy phase of the 
resen t s tudy. This dichotomy was based upon examination and eibseijuent grouping 

of s p e c i f i c causes f o r discharge. Favorable discharges Included: KxpJratlon ot 
t e n of nervice; minority d ischarge ; c e r t i f i c a t e cf d l e x b l l i t y d ischarge; accept 
a oomm s s l c n ; unl ikely to render e f f e c t i v e serv ice upon r e t u r n t o duty f r m 
h o s p i t a l ; deceased; derendency .r hurdan 'p; ind r e - e n i i s t e d . Unfavorable 
Discharges were: Dishonorable Discharge; c -nv lc t ion by c i v i l cv.a-t; f r audu len t 
en l i s tment : physical ly u n f i t d e s e r t e r s ind ibser.tees; indeei r tb ie hab i t s and 
t r a i t s of c h a r a c t e r ; !na-.>tness ind lack of a d a s t a b i l i t y f o r mi l i t a ry serv ice- and 
enurenlo. ' 

In the oec.nd ;• hase of t h i s Inves t iga t ion the c r i t e r i o n consis ted of scores 
>n Key 1C\ which is l i s t e d <IH Pred ic to r Variable 1, below. 

The s ly p red ic t r va r i ab le s used in phase .ne of t h i s study cons i s t of scares 
obtained by we cf tern keys which were derived fro® responses of the population 
groups to \PI-1 (VD >00 IRT 70S). The f i r s t four of tnese keys were developed in 
the previously ren t I ned o r ig ina l study (2) of the VP1. The rem*'.nine two keys 
were developed i s a par t of a t t a i n i n g the""obJective of the .resent s tudy. The 
s p e c i f i c p red ic to r va r i ab le s uoed were: 

1. f c r r e r. Key 10*, a key composed of 1»9 item respcnser which cor re la ted 
with the c r i t e r i o n ) *nd which were se lec ted by between l=>i and 8hf of 
the subjects in Population 

2. Score on Key lifc, a key of 53 Items corresponding to Aey 10\, but based 
upon the resenses of the subjects In Population £. Keys 10A and 10B are referred 
to In the remainder of this paper as the "Most Valid Keys." 

3. Score on Key 11A, a key consisting of 88 items having p-values from .C>0 
to 1.00 and correlations with the criterion r^^ * .10, based on the responses of 

F>. pulaticn V. Th^s key Includes all of the Items In Key 10A plus those of more 
extreme p-values. 

4. Score on Eey 1LB, a key of 72 item*. c rrespondlng to those in Key 11A, 
but selected on Population B. This key and Key 1IX are designated the "\11 Valid 
Keys" in the remainder of this paper. 



"5. Score on Key 12A. Thla key and Key 12B ore the "Suppressor keys" devised 
f o r purpoeeo of t h i s s tudy. Twenty-seven 1 taai? were se lec ted because of t h e i r 
low c o r r e l a t i o n with the c r i t e r i o n and high c o r r e l a t i o n with the score on Key 1QA. 
Items selected by between 22% and 80* of Population A were given pre fe rence . 
l t eae with sore extreme p-valusa were se lec ted only when t n e i r c o r r e l a t i o n s with 
the t o t a l t e s t vere very high and t h e i r v a l i d i t i e s were .00 or , If h igher , with 
the sign of the va l i d i t y c e f f i c i e n t In the opposite d i r e c t i o n to the sign of the 
t o t a l t e s t score c o r r e l a t i o n . The I teas in t h i s key and In .^ey 12B were keyed 
with plgne opposite tc t n e t r t o t a l score c o r r e l a t i o n s f o r convenience In combin-
ing keys l a t e r . 

f . Score on Key 12B, the second "Suppressor Key" cons i s t ing of 29 ltenia 
selected wi th in Vopulation B on the s-ane b a s i s as those miking up Key 12A. 

7 . The pred ic tor va r iab le used in the second phase of the study consis ted 
of a composite of ye i r s of educat ion and AGCT ocore. 

STATISTICAL vBALJolS 

Scares on Fredctor Variables 5, 6, 7, and 3 were obtained for the w n in 
etch sample. The scares were then correlated with the previously determined scorse 
on Predictcr Variables 1, 2, } and 1*; with each other; and with the criterion. 
The actual values of these c efficient* are given in Appendix A. They were used 
to derive the multiple correlations which comprise the essential results of this 
study. 

Multiple correlation coefficients wore next computed on the data for Popula-
tion Correlations were obtained between the Most Valid Key (lOA), the 
Suppressor Key (12A), and the criterion; and between the All Valid Key (llA), 
the Suppressor Key (12A), and the criterion. The weights thus derived were sub-
sequently used for the cross-validation of similar combinations of these keys in 
Population B. The same procedure was used In croee-vaiidating the weighted com-
binations of Keys 10B and 12B and Keys lib and 12B. 

The final step In the analysis of the first phase data was to obtain the 
multiple correlation of the two Most Valid Keys (10A and 10B) with the criterion 
when the effects of both Suppressor Keyt> (12A 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 uaed to 
derive the beta weights and multiple correlation with the discharge criterion. 
As there were available only the two populations in which the keys were developed 
and cross-validated, no completely independent measure was available of the 
intercorrslations of keys developed on different samples. However, beoauae the 
standard deviations and the intercorrelatlons of all variables were equivalent in 
both populations the necessary use of the possibly "contaminated" intercorrelatlons 
waa not conaldered as leading tc too great an error in the estimate of the 
multiple correlation In an Independent sample. In any case, such contamination 
would have the effect of increasing the intercorrei.itions thus lowering rather than 
Inflating the derived coefficient. 

i 



In the second phase of this stud}, i.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 tetrachorlcs commuted at four 
points of cut on each variable. The diagram® and the coefficients were then 
examined for evidences of curvillnearity. 

RESULTS VHC DI8CU5SI08 

The multiple correlation of the two Most Valid Keys (10A and 10B) vlth the 
critericn was found to be .26. However, when the cross-validities of these keys 
were combined with thoee for the Suppressor Keys (12A and 12B), the Multiple B 
rose to .52 (See Table l). This represents an increase of .06 or 25 percent-1' 
over the combination of the Most Villd Keys without suppressors. Although this 
validity coefficient of ..52 is not as high as might be desirable, it is still 
highly promising for fvture research with this Instrument. This is ;.*irticularly 
true if it is to be use"! in combination with other tests where its economy of 
administration would warrant Its use to gain a relatively small contribution to 
a total battery. 

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

1 •• 
Cross Beta 

Key Validity Weight 

10A .22 .16 

12A -.Olt .0.5* 

10B .22 .31 

12B -.01 .>2* 

R » ..52 

•Positive weights resulted from the reversal of sign in scoring 
suppressor keys after the items had been selected. 

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

use of percent increase in II as an Indication of increase In predictive 
~ efficiency, See (l) 

•.v-.-



r - b l . 2. o r * , va luat ion ,f API-1 toy.. B w . C J r - d - r ^ d l n 

papulation applied to the sojr«i In the second population. 

t'opulatljo A Population B 

co*mw - . . f f t -V. wi .bu . Y.iuit/ cwmu, . .n>u '»i TM-i.bl.. v.uaiv 
1.58 Key 1UD 1.00 Key 12B 
1.1* Kay 11B 1.00 Sey 12B 

.23 

.28 
5.15 itay luA 1.00 Key 12A 
1.27 Kay 11A 1.00 Kay 12A 

.22 

.22 

*! r " o b t * i n a d b * 41*14lOf the beta weight, far the .coring key. by 
the'beta far the .uppr»..ar key. to Indicate the e f f ec t s « scoring k £ . 
with auppreaaxra held con.tant. Kojr8 

the JLm*XX}2° A ; tH" ^prmMor Key ( 1 » ) developed an Population B raised 
T̂ I ™ *; T* l i d l V °f ̂  Mj#t Talld *•* U*> fr>a .22 to .2d; .ppr .ocl i .ulJ ?H 
Ti» .a» Suppress ir key added to tha cross validity of the All Vaffd Kay f S l ) by' 
5$ percent, raising it froa .21 ta .28. 7 

U u l ' u * ' h 2 ° ° " * b l ° " l 0 ° °r "" ""»• <W>MOT b r £ ? " 

B iia) ! £ T J T f F M ^ ab?T® U a t ^ » > » " • • • « • Key developed x, Population 
as far « ! T t » • » " • t tect lTe In Increasing the cross-val idity jf the rights keys 
Tshl 1 ? I t" ! ^ Jon corned. Kxaailnati XJ of the beta weights ln 

4 d ^ ?i J1** « « ^ " » » > t * aorw to tha cabined correlation 
Z . - , . Suppressar Itey developed an Population A. The lat ter k=>y (12A) 

I t seaas nw.ao.bla to Infar that in select ing suppressor I tarns bv t-.tal 
score correlations to predict Keys 1QA a nd ion « , . » „ » ! * 
that af these two k»T. J B ' t h a t 0 >f l t®nt tfoneral than 
supL. . ,S^LSrJJT^ IT / T?iS L* a9p#flU1^ the suppress or I teas were a l . o cho.en for their low oorrel .t lan with the criterion. 

6 



All of the above findings can be explained If the preaenoe o t a eenaral distort ion 
factor la aaaumed—« factor oonalatlng of teat IOQW variance which la not oorre-
lat«d v i ta the criterion but la highly Intare3rrelated aaong the l teaa. The 
higher oorrelati xia between Keya 11A and 11B (which Included the itaaa of 1QA and 
10B) and between the Suppress or Keys «md Ĵ ejra 11A and 11B fallow alnoe It la known 
that, by aud large. Items with extreme p-valuea lov>lv« more diatortloo than th>ao 
with aedlan p-values. 

Man/ of the lnoreaaea in croaa val idi ty appearing a f t er the Suppreaaor Keys 
are added to the rlghte keya do not repreeent s t a t i s t i c a l l y a lgnl f lcant dlfforencea. 
I t l ight , therefore, be f e l t that OTiaparleons of proportionate ohangea are unwar-
ranted. .levertheleas, In view it taa lntereet in compiling data on the uaefulneaa 
of suppressor keya In d i f ferent s i tuat ions , a cimpariaon of the reaulta obtained 
with auch keys in the present atudy and in an ear l i er study la presented in Table 3 
below. 

Table 3. Aba>lute and pr^portl>nal galne In val idity reaultlng froa tae addition 
of suppressor key scores to scores on i t ea analyala keya. 

(xraaentod in order jf decreasing Intrinsic val id i ty) 

Crjaa-Vslidlty When 

Kay Croaa-Vel1dltlea 
Combined With 
Suppressor Key Nat Gain 

Prop ortlonal 
Cain 

API lOA+lQB .26 • 32 .06 2* 

API 10A .22 .22 .00 OJ 

API 1® .22 .23 .06 2/* 

A 1*1 113 .21 .28 .07 33* 

API 11A .2u .22 .02 10* 

W.r.S.D.B.* .16 .21 .<£ 31* 

*Weat P^lnt Salf-Deacrlptlon Blank.(5) 

Although only >ne of the API-1 Suppress.T-valld xoy comhlnatlona produced a 
proportional Increase in cross va l id i ty comparable to that f?und with the West 
Point Salf Description Blank, a l l but one 5f the API-1 keys did show some lnoeaae 
whan combined with a suppressor key. The absolute gain obtained for the two 
Moat Valid Keya and the two Suppreaaor Keys combined was enough to raiae the cross 
va l id i ty of th is API-1 scoring combination to a l eve l which gives i t promise >f 
usefulness for further research. 

In the aeoond phase of this study, the correlatlona and acattarplota obtained 
from the data 00 education and AOCT Score ahowed no evidence of curvi l inear i ty . 
Therefore, on the baala of the available data, i t can be assumed that the relation 
•hip between these two variables and API-1 scares i s e s sent ia l ly l inear . 

7 



coacLuanits 

1. Two ac .ring Ke/a consist ing of API-1 i t e m •• looted for taolr 'suppress xr" 
character is t ics Increased tM oabinad va l id i ty jf the two Moat V*lld acorlng fco/u 
t •> a ,K)int which <3ve to* API-1 oooaidsrable prjaiaa af UM'ulnoea for future 
research. The juroporti:-nal increaae far th i s c.ablnation vea • l i ^ n t l y lt iH taaui 
toe Increasea f >und for certain s i a l i c itejra. 

2. When tho of f ee t* sf the tw) aupprooa r Icejrs no toe various searing iajra 
were considered sep&niteljr, onlgr no of the two s h e a r e d to bo e f f e c t i v e In 
oatar la l lx increasing the va l id i ty of the •oaring ice/a for these populsti -na. 
I t la poss ible , h « i n r , t o s t with d i f f erent populstiona both keys algbt nave 
d i f f erent e f f e c t a . 

3. Mo c lear evidence of curvi l lneari ty was f >and in the relat ionshlp between 
the £duc*cl>n-AGCT Score c »blnation and the API-1 Sc .res. 

FBSOUXL 

rrograta Coordinator: Linda ay R. ilara « 
Project Direct r: Hubert 2. Brogden 
S ta t la t l ca l Adviser: Laverne K. Burtce 
Research Aas e la te : Walter A. S l i eger 
s t a t i s t i c a l Aasoclsto: Claire T. Machlin 

COLLECTIOH JT DATA: lAl 

x-aKPAHATIDa 1 KKPQ8T: 15 1 obruary ly^2 



RWKKK5ICXS 

1. BfrXHJKS, HUBKRT K., On tha Interpretation at the o irre lat lwj c o e f f i c i e n t 
aa a aeaaure of unadlotlY* e f f i c i e n c y . J . educ. r«johTl. t 1*A6, 65-76. 

Report# sf tad i'ereomiel Reaeercfa 3ootl _>n. **era jon#l Reaearch and Procedaroa 
Brenoh, fho Adjutant Oeneral'a Off ice . Eepartaent >f the Arwjr. 

2 . PRS He port 365, The kraj l ere n e l l t j Inventory, H» J u l / 195®. 

5. 7RS Repirt 372, ValliaUJO af the tfeat Point 3elf Peacrlytljn Blanfc, 
17 MsTeaber 1950. 

i». t"RS Report 37V. A 31-ij/llfled Vocabulary Revlaljn f the Any Peraonallty 
Inventory, 2 tonuary 1951* 



APPENDIX A 

Table A- l . Biatr ial «;rrelatlooa between T«rlott« API-1 acorea and dlacbarge. 
•la an a, standard deTlatiina, and lntercorrelatl ".<fH O- iwya. 

Mean 
Standard 
D e v l a t l » 

Deacr l^t lon >f 
Variable 

Variable 
..u^bor 

1 2 3 k 5 6 

33.2 U.O Score on Key 10A 1 

33-1 5A Score on Key 1 ® 2 .*5 

66.3 6.6 Score on Key 11A 3 .06 .56 

••*.9 (.0 Score on Key 113 k M • i * .66 

6.7 *.s Score on Key 12A 5 - .35 - .67 - .55 - .73 

a.a 5.6 Score on Key 12B 6 - .30 - .66 -.»»3 - .70 .'37 

Unl'arorable-
Bav rab la Discaarge 
C r i t e r i o n 

7 .40 .22 • 36 .21 .02 1 O
 



Table A-2. Bliierlal o r r e l a t l ^ M between t a r l i u a API-1 aocea and dlacfiaret:. 
;4ea.na, standard devta t lona , and In te rcor re la t lona of icsy®. 

(Population B: N • lU6y) 

Mean 
S tanda rd 
S e v i a t l x 

D e e c r i p t l i n of 
V a r i a b l e 

V a r i a b l e 
Number 

1 2 3 5 

31. 3.; Score on Key 10A 1 

>?. 2 5.7 .3o ;ro on Key 1J3 2 M 

OlJ.k 6 . i 3c >r<s >n iiey 11A 3 .87 .5/ 
4'y.U 7.3 i r e on Key lii5 h 0 2 •97 .67 

o.o 5-1 Score an Key 12A 5 -.33 -.67 -.59 -.73 

a.5 5.v So :-re on Key 123 6 -.35 -.66 -.53 - . 7 0 .39 

Unfav i r a b l e - 7 .22 .38 .2o • 35 - . ( * 

1 avr>r«ble Di a cha rge 
C r i t e r i o n 

.Oo 

11 
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