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PROBIZM: This sw.d, vas mada (1) io determine empiricslly the shifts in
correlation cosfficisnts resulting from skifts in the renge of
ability of ths group tested and (2) to cimpere these changes with
thoss pradicted by mesns of Kelley's formuls for "corvecting the
correlation cosfficient” four differont rangss of =bility.

DATA: Ths date wsxs secuvred from the sample of 300 caess ueed in ihs
ptandardisetion of MA-Z and MA-3, Thie semple vwas sclected in
asccordance with a number of criteris from 2766 cases. Those
criteria weres; {(a) one-hnlf of the ces=s had MA-Z first end
the othsr half hed MA-3 first, (b) one-belf of the capss were
from Ft, Knox end the other half fram Casmp Crofi, (c) all cmese
had teken G.C.T., MA-l, MA-2, and MA-3 (d) the MA-2 and MA-3
Arny grzds distributione of standerd scores for ths sampls
corregepand to the distridbutions of standerd ecourse obtsinsd fraa
the 2766 casse (@) svery 6th pepsr ums ezlected to rundomsize eny .
other wveriadlss.
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PROCEDURE: The procséurse used wae tou determins:

1. ths correlatione betwsen G,C.%T. &tanderd scorsp snd the
standard scorse on Mi-1, MA-2, a&nd Mi-3 for G.C.T., Army
grades I + 11, X + 11 + Iii, axﬁl*l’l{-lﬁ-fﬁ.

2., ths correlatione batwesn G.C,T, standerd scores znd ths
raw payi ecorse @ MA-2 ané Mi-3 for the eems cowbinationg
of Ammy grades listed shove.

5. the cetimeted torrelations bsiwsen G.C,T. stundeyd scorss
end standard scorss on Ma-l, Mi-Z, =nd Ma-3, Thic
estimatin vas mede by means of the formula R = 10 o(1-r2)

¥hers R » predicted correlatiomn
> r = gbtainsd courrelstion
O . .
o 5" = variancs of ragiricted rsngs
(b Z° = varience of total TEDER g gy
w ‘his formuln vae given by Kelley as ofl = 1-Bef 1-x2.
' E:’_: CONCLUSIONS:
1. 7he esige of the obtained correlation cusfficiente is o dirscs
M G function of the ramge of sbility as mseacured by Aray Grazde levels
| G &nd by the standard devistions.
i =

2. The stendard errwrs of setimate for MA-2 for this sampls eppear
to vary se though from random factors, but the standsrd orsors of
setimate for MA-l and MA-3 eppear tc be affected by some systematic
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3. Toe correlstionsg of MA-2 end MA-3 with G.C.T. srs quite gimilsy
for sach lsvel of ability, the correlatione of MA-3 with G.C.T.
congintently run from +.01 to +.03 higber thanr thoes for MA-2

ﬁith G.coTo

4. The correlatioms of Ma-l with G.C.T. sxe comsietsntly highsr
than those for MA-Z2 and Mi-3 with G.C.T. fhe differonces bstucen
the corzelations of Mi-l epd of MA-5 with G.C.T. rang: from +.15
for Army Gradee I + 1I to +.,05 for ths entirve renge of Arm; Grades.

5. Fisher'e z-tort of significance whsn applisd to the differencese
betwesn the corrslations of MA-1 with G.C.T. and ths corrslastions of
MA-~2 2nd MA-S with G.C.T. indicates that (&) the differences bstwesn
the MA-1 end the MA~2 corrslstions are probably significant and (b)
thzt the differsnces between the Mi-l end the Ma-3 correlations are
of doubtful eignificence.

In texme of chsncee in 180 of getting differencee as large as
those or larger, tbe differsncse boetween the correlaticne of G.C.T.
with MA-l and with MA-Z2 rangz irum 2 in 100 for the emaliest Tangs
of 2bility to 0.1 in 100 for the entire range of values, Figher, Petor
and Van Voorhgie, Wslker have ussd ue lovels of significance, mors than
5 chances in 100 ae not erignificant, tetwdésn 5 and 1+ chancsg in 100
agp douhtful, and 1 or fover chentes in 100 us significant.

In rerms of chancse in 100 of ge“ting & Qifference sg large ae
those secursd betwsen the MA-l and the M&-3 correlatione, ithe values
sacured renge fram & in 100 for gredes 1, 2, 3, to 2 in 100 for the
entire rsnges of ability.

1. The corrslationg laiwesn the grendard scores for G.C.7F. end MA-l,
MA-2, #A-} for different rengse of ability axc given in Iable 1 balow,
The correlations increase with sp incresee in the rangs of ability.

The etandsyd errors of sstimate for thoes same ranges of wbility are
included. If the regressione ars linear end the standard devisticus

of the axrays ars sgqual, these stendard srrore of estimets chould showv
mly chance fluctustion sround an esvercge valus. Hovewer, these ¢ tomt
for Ki-1 and MA~5 wary slmost too eystematically to be sxplainsble by
random fectors., It mey be that theee varistiome are due to 2 aysiematic
variation from (=) linesrity or (b) equal varianecce., The factor of
equal varisncea for each srray (Army Grade on G.C.T.) wvas checksd by
computing the stcndard deviatiune for ssck Army Grade.




TABIE X

SHOWING THE CORRELATIONS BEIWEEN G.C.T. AND MA-1, MA-2, MA-3, THE
STANDAFD IEVIATIONS AND THE STANDARD ERRORS OF ESTIMATE FOR VARICUS
COMBINATIONS OF ARMY GRADZE (on G.C.T.)

AMY GRADGS COREELATION )
TRET COMBINED -4 wId ¢.C.T. S.D. ¢ TEST
MA-1 1,2. 20k .54 11.9 10.0
1’2,3‘ 565 o& 1& 05 n.O
1,2,3,4. Y14 .78 18.0 1.3
1,2,%,4,5. 300 80 19.9 114
MA-2 i,2. 204 .38 13.8 2.8
L,2,3. 363 .25 15.2 12.7
1,2,3,4. L Y(} .10 17.8 12.8
1,2,3,4,5. 500 .72 18.k 12.7
MA-3 1,2. 204 39 i2.k 1.4
1,2,3. 363 .58 14,2 11.6
1,2,3,4. 477 15 17.3 11.9
1,2,3,4,5. 500 .15 18.3 12.1




2. In Tnbls II, it will be noted that the tbree MA teste gave rather
different resulte as fur as standard deviations are concernsd. The MA-1
standard deviations wers smaller st the extrsmwes, the MA-2 values varied
exratically, and the MA-3 gtandard doviatione tenSsd to increase with &
decyeape in ability, Eince these resultz vers all obtained o the same
yopulation, it vas concluded that (1) these differences are probebly a
reflectina of the inhersnt test characteristics end not of the spscific
differences in level of 2bility of the groupe and (2) that the systemmiic
varistion in the test'’s mentionsd above is more probably due to 2 departure
of the regression line frmm linearity.

TABIE II

SHONING THE HEAN AND STAMDARD DEVIATION FOR THE 3 MA TESTS
¥CR EACH G.C.T. ARD AGMY GRALIE.

) . Ma-1- anMA-2 . 2

ARMY GRATE * K M o M ' M g
1 5% i25.3 9.7 119.4 1.4 121.k 11.0
oy 151 111.7 1.1 111.2 13.6 112.9 12.2
T 159 9.1 2.7 9.2 13.0 100.7 12.1
v 134 31.5 12.8 8k.1 13.9 8.9 13.3%
v 25 69.5 11.1 75.0 10.8 1.3 15.7

TOTAL 3500 100.1 12.0 100.4 18.4 101.8 18.2

3. The correlations betwsen G.C.T. standsrd score and the raw part scorsg
NA-2 and MA-3 are given in Table IIT below. Thes trends are comparsble to thoec
found in the total siondard ecores for these Machanical aptituds testis.
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TABLE 1IL

SHOWING CORRELATIONS BETWEEN G.C.T. STAHDARD SCOHES AND FAW SCORES ON THE PARTS
vF MA-2 AND NA-3 TOGRTERK WITH (HE STANDAKD DEVIATIONS ¥ 4HiE PART SCUREE,

ABMY GRAIES CORFEIATION

Y8ST PART COMBIRED X WITE G.C.7T. 8.0,
W2 I 1,2, 204 2 7.1
1,2,3. 363 A9 7.9

1,0,3,4. ¥77 b6 8.4

1,:,3,4,5. 900 .68 8.6

IiI 1.2, 204 .33 8.1

1,2,3. %63 ik 8.5

1,2,3,4, b7 55 8.7

1,2,3,4,5. 200 .58 8.5

113 1,2. 204 .52 6.1

1,2,3. 363 A6 6.5

1,2,3,h, 477 .63 1.7

1,2,3,4,5. 500 66 8.0

HA-3 I 1,2. 204 2% 6.7
1,2,3. 363 A7 7.1

1,2,3,k4. 77 .6k 8.2

1,2,3,h,5. 500 .66 8.5

I1 1,2. 20k 39 7.1

1,2,3. 363 49 7.6

1,2,3,h. k77 53 8.5

1,%,3,4,5. 500 .65 8.8

IIx 1,2. 20k 3T 5.9

1,2,3. 363 ) 6.4

1,2,3,%. 7 o 66 1.5

1,2,3,4,5. 500 69 7.7
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k., 1w significancs of the differsnces between ‘he correlations of
MA-2 with G.C.7, end the corrslaticns of MA-Z and MA-3 wvith G.C.%.

vore ovaluated by means of Fisher'’s z-tecset. Thie test was applisd to
the corrslations of total scuree for sach range of ability. It had
Yeen umsd previtvusly in evalunting the peirt score correlations for the
%otal rangs of ability {Report cf MA-2 and MA-3 stendardization). Tae
data zxe givem In Tebls IV below. The velues in the "T" columm
represgnt the standard scors dovisticne for the given differsnces, and
theee "T"s are svaluated by means of a tsdle of normal curvs areas and
devistions. Ihe entrice in the colvun headed “chances in 100" ropresent
the chances in 100 of securisg by chance ds:viatiuns, differsnces ag
large as these, or larger if theras were nc diffevence betveen the
correlztions of the totsl universe. The ratings of doubtful, signifi-
cant, or noneignificant, are bused on the common use of the 5% level as
the edge of the nomeignificant avez, from B to 144 ae doubtful, and 1%
or lsse ag significant.

The differences socured boivesu the MA-l and the Mi-F corislaticms
tend to be significant, while thoic betveen the W -1 ani the MA-3
correlstions tond to fall in ths doubtful range.

TABLE IV
SHOWING RSSULTS OF FISHER'S Z-1EST FOR THS SIGRIFICARCE OF THE DIFFERENCE

BETWEEN CORRELATION COEFFICIENTS FOR 1HE Ki-2 AMD MA-3 CORRELATIONS WITH
G.C.T. COMPERED WITH THE MA-1 COREELATIONS WIF G.C.3%.

TEST ARMY GRAPES CORRELATIONS i T CHANCES  RATING
COMBIRED WITH G.C.T. 1IN 100

Ma-1 1,2. .5k 20k
1,2,3. 66 363 —
1,2,3,4. .78 417 s
1,2,35,k, 3. 8o 550 A

MA-2 1,2. .38 20 2,05 2.0 doubtful
1,2,3. .35 363 2.34 1.0  sigmificant
1,2,3,k. .70 Y7 2.7h 0.3 "
1,2,3,4,5. .72 200 3.01 G.1 "

A3 1,2. .39 208 1.93 3  ¢oubtiul
1,2,3. .58 363 1.73 4 "
1,2,3,k, 15 k17 1.8 k "

1,2,3,k,5. 15 500 1.38 2 ¥




7. Tbe correlations for the totul rangs of ebility, i.e., Gradse I
to ¥, were estimated by Kelley's furmula using, in twxn sach of the combins-
tione of Army Grades. In deriving thie formula, X>lley assumed that the
standard devirtine of ccorss oo one varisble ars squsl for each ecore
interval taken on the other verisble, %.e., that the Oy for x~interval is
squal to ths Iy for any other x-interwal of ths sems width. Thie condition
koids for correlation surface of awrzelly distributed varistes, but is not
socured for non-normal distributions. Another sssmmptiwm that 15 made is
that s linear regression is obtained.

It kas besn shuwn in Tebls IT thet the stondard dsvistiome for all the
Army Gradee are not efual, dut that the standserd devistione fer Grsdee II,
III, and IV are epproximstely equsl. These Army Grades includs ths same
maber of stspderd score pointe, so that for the middls rangee of ability
the conditisne zesumsd by Eellsy probebly ers ressonsbly approximated.

Petere angé Van Voorhrig (pp 211-212) present ths reeults of & chsc¥ @
Xellsy's formmla for the corrslation with different remges of ability. "In
3k trimle, R'e presdicted by the formle (a/?f;ﬁgﬁ 1-?) miesed the corre-
eponding ones actuxlly compuied from the consclidated tebles b7 en swrage of
only .0189 when the algsbraic pigns of the dsviations wers disrvegardsd and by
only +.00k8 when the signs wsre comsidsred.” (pp 211).

In ikie total sempls of 500 under considsration ine mumber of carer is;
in genersl, lees than thoss ussd in the studiss reported by Pelere and
Van Voorhyria,

The results of the przssnt cstimetion are given in Tabls V below. Im
thie table the valuss of R, the egtimated corrslaticn for the total rangs,
were computed from the formuls R = 1 - 92(1-3:2)/2.2 vhers {r) is ths cbtained
correlation for the restricted range, 02 is the varienceg cbteiusd for the
restricted rangs, and 5o ie the variance for the totsl rengs of ebility.

The exrere of predictiom in ths czee of MA-1 and MA-5 ars all positive.
The differcnce betwesn he predicted coavelation (R) wund the obtained correla-
tion (ry) decreases es the number of Army Gredss combined is increased. The
estimates mefde from the MA-2 rosulie wars 4uite aatimfaeiory. It is suggested
tbat the coasistent positive errors of estimetlion secured from MA-~l and MA-5
might be tracsable to & tendency toward s curvilincar relation beotveeu G.C.T.
snd these two varisbles, but this hypothssis wae not checked.

It ig concludsd that, when it is macesesry 4o sstlimate correlstios
cosfficiente from rastricted rangee, Kellsy's fovauls off =v2ieA 112
will give zzeonably accursie resulve. If the undsrlying sscumptlong o
wzt, the sptimates will be sufficienily close to ths cbiainsd coefficients
for most purpessa.




TABLE V

SHOWING GBTAINED AND ESTIMATED CORRKLATIONS BETWEEN G.C.T. AND
MA TRSTS FOR THE TOTAL RANGE OF ABILITY, ME ESTIMATIONS BEING MADE
FRON VARIOUB COMBINATIONS OF G.C.T. ARMY GRAIES,

ST AND ARSIY GRADES COIGELATIONS ESTIMATED CBTAINED
TOTAL 8.3, COMBINED X s.D. WITH G.C.T. cam(:x?mm CORRELATIONS
R ry
MA-1 1,2. 20k  11.9 .54 .85 .80
1,2,3. 363 4.5 .66 K. - .8o
L =19.0 1,2,3,4, k17 18.0 .18 N .8
MA-2 1,8. 204 15.8 .38 72 T2
1,2,3. 363 15.2 .55 12 .72
L =185 1,2,3,k4. k1 17.8 .70 72 72
MA-3 1,2. 20k 12.%4 .39 .78 .75
1,2,3%. 363 k.2 .38 17 .75
L =183 1,2,3,h. ¥t 17.3 .73 .76 75




