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ABSTRACT

: The most commonly used procedure in selective college
admissions involves selecting students on the basis of predlcted
college grades computed from the regression of college grades on test
scores and high school grades. Minority students have usually fared
psorly in the selective admissions process and, consequently, the
possibility of bias in selective admission procedures is apparent.
.~ The authors examine the six different ideas of bias in selection,
analyze data from racial-ethnic minority students and majority
students from 35 colleges, and discuss the implications of their
study. The results indicate that models of bias with theoretical -
differences yield practical differences when applied to selectjve
- college admissions. The d;fferent value judgments the mcdels enforce
is of great 1mportance to those 1mplement1ng selection procedure\
.since the choice of procedure in most cases aramatlcally affects the
]udgments of fairness or bias. College admissions personnel should
give consideration to the relation ot selection procedures to the
Avalues and goals of their colleges. (Author/pG}
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e /; S -Often in the last hundred years higher education.in America has
‘ 7 _ ﬁlayed an .im'p'o'i-'tan_'t‘ro'la in pr\‘évidiyg; 'social and eqdnb__mic_ mobility lor -
TN I relatively disadvantaged members of our society. Today's disadvantaged
g . " of primary co:'}ceiin'are\'membérsr'of' 'f’é_ci'all'-_ethnic minorities, and again,
(= , as in the past, hig’her ed_\icat-ion has assumed a réspo'n'sibili.t‘y' in ,attemp'ting -
' T i to overcome some of the 1nequ1t1es suffered by these groups " A maJ e
. | .
thruot in tms area has been ach1eved through the 1nst1tut10n of snemal _ .
Co ; prégram's' for disa_dvantaged minority students at 'cdlle_'gg_s‘_,a;_cros's 'the nati'on.
g - Héwevér, in spite offmuch sympathy in many a.drriissidns_office.s,' minority
. . '&h “’, R - o Cl ) . ’ L ‘ .
(gtudents have usually fared poc}rly in the regular selective admissions
. ) .. . | ' A - - : . i . . ‘ 1
-rp;rocess: ‘Consequently, the pos:?:'ibilitir'of bias in selective adntission '}
- procedures deserves careful ;cor{sid;arat,ion. S T . ‘\{
N The most cofnmc),rﬂy.—.used_procedure‘ in;sélective cé_ilegg admissions - .'
'j.ﬂVol‘fes seleét:ing students on the'basis of predicted c‘oll'e.ge-‘gr"a.des computed
. .. from the regression of college grades on.test scores and high 'school _grédeé-.
' ' . Thus, possible bias in these predictions (namely, systematic deviation of
. .predicted college grades from achieved college grades) has heen thoroughly
examined. Severalauthors reported that fésts\ were as predictive of college |
o - . - | “ . .; 4 ’ ; »
- cr " e e ’
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grades in predommantly black colleges as in white colleges (Funches, 1967 .
) . oo

Hills & btanley, 1970 Munday, 1965; Stanley & IPorter, 67 In studies

\
comparing blacks and whites in integrated colleges, the common res?lt

has been that, althou‘gh.t‘ e prediction equations may differ for the two ’

A

~groups, the use of prediction equations based on ail__l (or white) students \\
does not penalize Elacks on the average and are{ often, in fact, bhiased in
their- favor (Bowe;p, 1970; Cleary, 1968; Harris & .Révitz.el.'./l9’67; Kallingal,
1971; Pfeifer & Sedlacek, 1371; andvTemp, 1971). . Thus. the conclusion ‘
re;ch.ed by many educators anc explic-ate.d ,b’y Stanle? {1'é71).ha=§ Set;n that

-grade predictions are fair predictors of college success for minority students,
" ) . ) ? . V N N .
and rather than contributing to racial bias, such predictions indicate important
- pe . : . . . )
areas of educational disadvantage which must be recegnized.
: Altho'u‘gh grade precictions per se do not appear to be biased against
minority students, it does not follow that using grade predictions for selective

s

F

college admissions is in every way fair. Sev.éral authoré“havé noted' {e.g. Cole,.

in press; Darlingtcn, 19171; Thorndﬂ{e; 1971) that there are many‘ ‘reas_c?nable.,

definitions of biaé? or its converse f;irness, ‘of which selection on .the

N ba_sis of grade pred_i;tiops under the régressiodabprogch is only one.

\Cole (i'n press) examined six dififerent ideas of biashin s,electim:x, éach‘ of

"wh'}.ch (\a-rasshown to have different implic‘_gtions‘for. the selection of minority"
students in several byp’othe\tical situations. The six r-nodels wgr.e the reér‘ession ~
mgodels de_scﬁ;jibed abové, tl;e q:mta médel, Darlington's subjective reéressiori

mbdel the Einhorn-Bass equal risk model, Thorndike's constant ratio model,

and a’corgditional probabllity model. o~
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Definitions of Selection Bias . g
The_regression model. . When"the xjegressi'on' model of\pre.di'ci:_-t\lons '
. f : . . . - ) T Z T [ - 3 j T T
‘is apphed to selecnon sxtuatlons, bxas ;s defmed )n te rms of consu’stent
average errors of preghctmn. Ihus, 1.f (a : 1‘, ! ) denote the
T A - . . . : ‘ :‘J“v .
" coefficients used to pr‘e_dictj‘_(_;ol_l'ege grades Y from p p_;:edictor variables. ‘
oo . . 7\ ’ o Y o R i »
kN [ . : . .
(Xgs -7 ‘X ),.- then the«dlfference between mean predxcted grades anF
‘ . ' P
-, mean observed grades w111 be 1nd1cated by‘ ¥ - y, where. y- ag + I alx.
l’ . . ) . s 1 j J _] -

A A,n.,indi_cator of the rela‘ti've bias in two'groups,h_i a__nd'j, under the regression

.

._model is then gw“n byBR, - ) ._i - L - / 7
o e e
P Tl G Rl F S S S DRI S - W

‘~ " 7 - . . - -

When BR is positive, the predift,ioh eqyation is biased in favor of group i; .

:+ ~ when negative, the bias is againet'gréup‘i. A - : " - S
k4 . : . ' R N s ’ . '
. i - - \ ' .7 . . ) . . e
S _} The qiota model. Under the quota model of bias, the concernis

‘with proportional representation of different:groups among.those students = ¥

elec ed. ﬁd 1_nv~p ves ttqe ae 1gnme$t "Of_ the desu'ﬂed represent_atxort a priori

Sex quotas are common ir college admiission procedures, and racial-ethaic
A . , = ; ) ' .
’ 4

. quotas (such:a's t'hg—s;e which would --ma:tch'thé .'ﬁrdporti-o;nal selection to the
’ ﬂ'; \ : ! : = L ) t“ -
propc .‘wnal’ representatlon in the larger popula.tlon) are someumes proposed_

-,

as fair in s_ele.ctwe college admxesxons. A quota model mvolves a
o . -) C . ' ..',ﬂ .o NN . .
subjective judgment of the value of rf;‘)ﬂresenta'tion of d_ifferent groups

regardless of predicted criterion ascores or chances of success’in college .

? ’ . . ~ ’ . . . [

and a procedure which meets the quotas is judged fair.

v

o . . . -

[
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- ‘werce willing to accept a-ruiq-ority s_t\ident with a college'gréae of Y as

- (the

/
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" The subjécﬁ\;e regression model; Darlington (1971} proposed

-

a combiﬁatiomof the ,subjec_tivé value judgments of the quota model with

the ‘relgrﬂes sion model by predicting’ not the criterion alone but a weigﬂted

combination of the criterion and some cultural variable. Thus, if one

14

Vale e

)

o

equal i‘nﬂs-.xbjécth'e valu/éte a 'majority studeﬁt.w’xth’a grade’of Y +-ﬁ,- then

the fair“pr'oced'ure would be to predict not Y but a function of'Y‘, k, and C

-

" this

&

=

cultural variable distinguishing minority and; majo-r_ity,). Thus, under }——/;
subjective regression model one rroup. cantie explicitly favored in the

8 °

selection process according to one's subjective values, and the determination

1971

=) . — . « I
k -

of fairness or bias depends upon the sub‘jed"tiv\é"“judgment made.

Tte eq{xal ~:i'i'sk modél. Under the equal .ri’sk' model (Einhorn & Bass,

]

), fairness requires that persons with equal chances of success on the

1

criterion be treated the same in selection. _ Tvljis‘ model allows the seleétor:

? . .

to set a maximum level of risk to__assygme,' and all applicants witn

. chan

@

subg

’

ces of suacess within 'th'eilimit of risk are selected regardless of
o R - " . - o ) .v
roup.. e ‘ U R
R . ' ! ) b -
Bias according to the equal risk model occurs whenever the minimum .~

chance of success of those eelected from one group differs from the minimum

v

chance of those selected from dnothé; group. In that case the seEectd_r's

riek

fof t

Tl-iat risk for'groui) i is

. v .- 4.
v

would differ for the two groups. Thus, the indicator of .bi.a:é“compu't_e_d
. . , . . . ) o
. . \

his model is based on the maximum risk the selector takes in each group, .
. ! Lo . L . T \
c :
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where Z is a unit, normal deviate, Y, is the predicted -grade cutoff
: , i fir o
I/

for selection in group i, and ‘.{p is the criterion pass point. The

indicater of bias for groups i and j under the equal risk mgdel (BER)
is then given by -
Bpp = RIBK (i) - RISK (j).~
. .
~
' ,
’ e
. . X
- ]
l
_____
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The constant ratio model. Thorndike (1971) proposzdfthat in

' a fair selection procedure t

~

he ratio of the proportion of 3 group selected

(Pr{Y>Y; ) to the proportion successful” Pr{Y>Y;} should be the same

. . . . ~/' S .

for all ¢groups when Y _ is the selection cutting poiat and Yp the criterion
0 1 - ) ~‘ . i - E

-

. . pass point. Thus, an indicﬁ)zﬂof bias under this madel can be defined as

.

- : ol SN A3)
P ¢ :
.- R T S o
{Y '>Yp}

| Pr, / Pr&{Y>Yp} |
If Bor tis p‘ositive (the selection-success xjatio is larger for group rl than

for group 2), .then the bias favors group 1.

. ) H]

. The conditional probability model. Cole (in press) suggested that.
/ - - ’ . . - "

the g‘roup most deserving fairness in many seléction sithations is the group
of applicanlts.who, if selected, would succeed. Under this model, selection

cutting points should be set so that the conditional probability of selectiv 1

. 4 ’ A A .
given Buccess in group i (Pri{Y>Yi!Y>Yp}) is the same for each

.~ racial-ethnic group. When applied to: subsequent applicants, these cutting
o o . . _ ’ ¢

points wouid assure eacin group of applicants the same chance of selection

] : 2

among those who gould succeed if selected. A measure of bias under this

model is , ' . _ A
BCP = Prl{Y>Yl|Y>YP}— PrZ{Y>Y2]V>Yp}. . ‘ *Tf*),
. Lo . \u .
If BCP is positive the =selection favotrs group 1 s\)-nce the conditional
»

probability is larger in group 1.
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Comparison of models. The six models: of bias are exprecsions -

of different value judgments applied to the . 2lection situatioa. Twc of the

~ - )

models, the regression and equal risk models place strong positive value
f" -

on the éelection”éf hi’gély s~uc:cessful)‘students fo: college. Two other models),
the quota and subjéctive regression mociels, placé great value on the social
adyar}i;age of increased minoritif"college enrollments regardless \“Of other
copcerns. :The two.'_final' models, the Cohstant ratio and conditiona! probability

) ' o~ - . . u -
models, place greatest value on a fair/opportunity for selection (as related
~ * ‘ N ) . "
¢ _ .
- to atudent’ success) in all groups. The different implications of the six models

have heen examined in several hypothethical situations by Cole (in press).

<

Some key differences are illustrated for one-type &f situation in Figure 1 ~
for the four statistically-based models. {From study of hypotbet{cal situations
it is clear thaft the models can have dramatically different prescriptions

for how selection should be done. It is the purp\‘ose o1 this paper to examine

actual data from a r.umber of colleges to determine to what extent present
. )

selective admissions procedures are faif according to the dofinitions

i
-

discussed. . - ‘

‘Métho d-‘\\ /

, .
- Data ' . : \

Data from racial-ethnid vmin%rity students_(black or Mexican-American)

and majority students were ahalyzed\for 3% colleges. The colleges, sources
. i - :

of the data, and size of minority and majority groups are de;criéed in Table.l.

The first 17 éolleges listed in Tablc 1 were Ava\fiable from previously
[« S 4 oo ‘ "
;v ~ /




)
Vars s . . . ] . ) ‘ . . ’ -
/ published studies by Bowers (1970), Cleary (1968), Harrris & Reitzel (1967), -
Pfeifer & Sedlacek {1971) and Temp! (1971). The remainifig 18 colleges
' ' ' ' N

) 'Were drawn,from the 1970, 1971 and 1972 R’esearcl1 Servicg.'s of the Afmerican

Colleoe Teqtmg P‘rogram (AC T). Ten‘ot; the col‘leges were from the 1970 arid 19"‘1" :

-2
. ¢

Research Hervtces throagh whxch those colleges 1dent1f1ed black or Mexa.can Amerlca

N

groups for special analy&es—i ‘Student self-reported rac,ial—ethnic identifibation was

- . . . v , . _ . .

available in the 1972 Research Services.from regu.ar adhﬁ"ﬁistration of the

"ACT Assessment and eight i_.ntegrated. : 6lle'ge‘s' with sufficient nuinbers of "—.7/’ “
. . "’. ' ' ‘ . EE 1 :

min‘ofi'tj"' studv,en'ts were analyzed.

@

! ' The p”edxctor varlables available arhong the 35 colleges included

high school rank and hxgh school grades, the Scholastic Aptxtude ‘Test, (SAT)

ST -
of the College Entrance Examinatioa Board, the School and College Abithy o

Test, (SCA'T), and the ACT Asse_esment. In lmost eqcses the criterion ‘yv_;;'s .ohve‘r*a_ll g
first semester or first year grade point ave¥age, ‘but in the four cases’ v
. noted in’ Table 1 thecriterion was a first semester grade in a freshman
r i : . ’ : ' ‘A
- ) T . N "/‘_A‘ » X
English course. . A : : - _ ;
Procedure . -

In selective cecllege admissions, it is-common for all racial-ethnic

: gr'oupsi-to’ be combined for the construction of regression eqeatione. ‘Consequently,
this procedure was simulated in each of the-colleges studied, and the fair-

. 7 ‘;. _ o ’A_/,t‘ o . 4 : | ) R
ness or bias in the procedure according to each definition of bias was examined.

« When essentiallv all minority and mlé.jbri_ty stﬁd_ente_.at a college were included .

| o
The authors acknowledge the kindness and helpfulness of George Temp,
. John Bowers, *and Educational Testing Service for providing the additional .

g‘ forma.tmn from Dr. Temp's study which was rqured for the n 1alyses

ERIC
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- v ' M } .~ . ) :
“in the ,samples available, the reépression ecuation based on the total

‘ Ery

- N 4

sample was used. When the .majority;group was sampled so that the

B |
» . ‘Pj o

rninority/ﬁ-ﬁd ;majovrity samples Were'artifici'ally of approximately equal

size, the majority group repression equation was used tq more nearly.
“ - 4 - 4
approximate the equation for the total student body. e N

>
K

Foy the computations of bias several additional assumptions w}ve.re ) o,

made. Firsf, multivariate normality of the predictors and criterion was. ) 4 (
A ‘ R : . . .- . . N

assumed. This'assumption is commonly made and appears “i'eaéonab\le .

- . . T [ ! )
in this type of data. Howevewv, thisis not crucial tg the models but a X -

, o . . ) L

convenience for computation. Secéend, a college grade pass point was set. = - '

' "Because the grade scales varied from college tc college, Yp was set in
terms of the mean and standard deviation of thé majority or combined

-
. .

group--specifically at one-<half Standard‘ deviation belbw the majority-or

combined mean, depending o.nb the particular ;éﬁmples anal;i;/z.ed. ‘Sin{%é S
appr_‘o,ximately_f 70% ;;,f the students pas.s {or sﬁccéed) in colleg.e “-rith‘fthi‘s ) >
- value of \"‘p"lv 1t s;-:-emed a-realigfti? chooi-'\ce.\foar comparison L_Jf th‘e mode‘a]‘:;Z\, "‘
~—~TFinally, to-compute a _spécific ‘predir':fc-)rk ,cutt.ing\poi_nt in gach gg)llegia, bt g

was necessary to specify what proportion of anplicants':came from each group and
what proportipn of the‘altota,l applicants\“‘could'be accépted. because this information

. v
\ !

was not available for the colleges being aralyze«, the arbitrary assumption

B .\ -
o )\
Lo -
Lo : °
Additional values of & at the meai of the majority or combined
group and one standard deviation below the mean,were examined for a -\
sample of the colleges an‘ii the results paralleled those presented here. - \

. .
O ‘ . ) - l‘ \‘g. ’ -
ERIC S e
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was made that 20% of the ap;;,li:iz.nts were from the minority grouon and T
.80% L_from the nisijo‘rlty'<'érth for-each college, - It was-further .ssumed
_that 50% 'of»the'a.-ppl‘icénts could be selc ted. ’I:he_s.e_ﬁgures _were chosen

’ .bl‘ hd ‘

e

to represent commeon rolleggadmmsxons situations, but other values
, : _ - v . . : i
U . 1' Lo, . N . . . 2
,also e:\(axnlneél yiclded essent_l_ally §1m11ar re sults. -
’ ' Using the computecl'regressi'ori equs’.ons based on all available . &
s\\ 5 o o ‘ . - R : o -- : B .;'
predié_tors and the aesump_ti.gna nofe i, for.each college the.ne_c"éssary

y S e .‘
A . .

selcctmn cuttm’npomt was ~.mj ute d along w1th the’indicators of bias defmed

: _in'equations (l‘,,. (2}, (>) and ¢ %’llthough the bxas mchcafors as definéd

i}

<

lare not in the same units, theyldo seem to represent intuitively comparable

.scales. In each case, zero represents no bias. A bias as'extreme as-

. 40, for example, represent a: é_imilerly large discrepancy in grade predictions |
. for the regres sion model, in risk for the equal risk mod‘el, in ‘selectzon~ :

success ratlos for the ronstant ratio model and m conchhonal probabxhheb

for the condlt.f al\l probabxl,u;y model In addltwn, predmtor cntenon

cor're.latior;s were>co'mputed for,minority and ,ma;ority groups wit:hin_each'
\ ~ | i ' v

" coliege as \vere':the\proportion of wach group selected and the expected

1 y & . .
: . -y ‘ o o .
success rates of the“.\selec_ted\groups. (Pri{Y>Y,niy>Y' I S - '(
. # . ~ 3 s -_ K p' 1 . 5 C !
\ Results - ‘

: - T | B 3 ) . s

Level of Prediction \\ : o Ny .
. 'The median co‘;-\icelatio‘n of predicted grade, based on all available

predictor variables, wit~h_ 'a_cbiei'ed grade was .34 for the'minorit,y -gr_oup _‘

. S— : \

The prOportlon of appl-cants from each g.roup and proport;on selected
were varied in a sample of colleges. For (mnority apphcant nroportmn,
majority apphcant proportion, and proportion selected), the additional values ¢
mmmmed were (.20, .80, .75), (.20, 80, .25), {.05, .95, .75), (-05, .95, .50),

.40,-.60, .7 . .60, .30), .40, .60, .25, .
EKC.DS , =25), 1 40, 6-0, 75), (.40, .60 ) apd (.4 ! ) . \

-

]
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’{ranﬁe: .02 to . 67) and . 47 for ’qh@rﬁa_jo'ri'c—y grdup (range: . 15 to . T2). By
Ralnh N ; . | e = _ . e

contrast-the use of separate within zroup Iiegrec'sin.n”cqilati‘ons re3ulted in
NG . - R P .

. - median multiple correlations of . 39 'for the mi}loqity group and .49 for the

.. , S ‘ oo - j @
¥ majority gr“oup.} : : - . | , . N :
N . R . - . o
Selection Bias | - : . an . " a |
O ) : [ .
: AP S N - . L - N
The digtribulions”’ of the bia's indi¢aters are given in Table 2. The
usc of a combined prediction equation to selgct those students with the.- 7

. ,

. highest predicted grades resulted in-a rn}fdé'st 0verprediétion of vrades in _
*the minority group (Y - ¥ = 0. 158) a:ud J{ very small und(,lpr('(h{t on in’ thc N
£ Lo - T ,‘: ’
majority gro‘up (Y -Y=:-0. 006). Thus, th ﬂoder,a‘te é.v‘cifa’_uc hizis’ (zmcraﬁ(-
« . .

- Bp =0, 16) favors the mmunty group.accordlnﬂ io the ;’egrg ssion modvl‘ _

& " - . T .
This result para"l_lels the common findin‘g’ that combined equatipns iencl:'tcy_
-+ overpredict for rﬁi\'\lority students. Note, however, that the use of ‘Separate
. . . . \ B .»-u - . . _l'- ’ ‘. . ' '
within grou? regression equations are by dqfin.ifion_ fair since thé mean
: \ R o i o . .
p.y:cdj.cteél criterion (¥) and the criterion mean (Y) always coincide for

*

, :

[ ] . . A4

within group regression.
* : v

‘The risk in both groups was essentiaglly the same resulting in an-
. e " . ! . s
.v . . A . - , - _ : - - : -
average Bpg = .02. Thys, the.;,conzbined’regression procedure was fair

[N N .

to both groups according to the eq_u%ﬂ risk model. * } | N
1‘ - ; \X - . : ~> - - « . - l.. ’ I ) 7.: .
: ‘ o S T
4 l

When test scores and hlgh school grades werea analyzed separately
» fo'r the 18 colleges for which both were avajlable, the median rmnhple B

: Lorrelatlox. was_. 34 for tests ‘and . 34 for high scheol grades ‘within the .
=~ ‘minerity groups. For the majority groups the correspondmg figures were-

43 for tests and . 45 for high achool grades. » «
) : . The 1ntermedxate results for each_college on whmh thesé d15 »-1‘“§tlo_ns
ate based may, be’ obtamed‘ on request from the authors.” -

e r,,
N B

. . ‘
P . » R . . P
[Kc o ;o | .
. - . . a -
. 3 te
= . . . a . -
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However, according to both the constant ratio and cenditional
~ . - . * . “
probability models, the use of a cornbined prediction equatian and 4 single

s¢lection cutting point 1'e'su1tcd in rather scvere bias,' on thc avoragé, apgainst

)

.minority students.. The ave ragc ratio of. selecLLon rates Lo succes

’ ‘1‘ate 5

P ©oawas s 48 for the minority group and . 80 for the majority group indicating

1

. - . i s B
that the majority was selected, at a much higher rate in relation to their

. . - . N
success rate than were minority numbers. Similarly, the conditional -+~
R o -, -

A P €. g : . ‘. - N . . o N :
probability of selection for potentially successful minority,croup members 4
" . v . v . b . .

was onlv .31 while for majority group mer'nbcrs tl’xis. probal)ility was .65,

1

Pl

Thus, the av craumes aﬂa1nst thc m]norlty group m%a;,o Be

averagc RCP = -, 34)}-in the. use of a CUmbmed re;\ro $10h quat‘A1

i T
) ’ - “ r/ / .

extteme according to both the constant ratib and conditional pr()balnhty '

) . . L A ,' ' N
models. o = . \

~. . /g’
Alt}mugb kias u1c11cators are not giveun fo" the subjettive, regression
¢ .

S

and quota models,.fome results are available. lf‘i/rétl the usce of a combined

prediction equation resulted in an average regression favoritism for the

;.' i ._ ‘ " | | - a \
. Q l‘ B l ) ‘ - . ! \ .
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minority group which .f,migh't~ also be accomplished by using the
-subjective regression model dnd a k value of 'cmparable magditude.

Second, in 33 of the 35 caes analyzé¢d the proportion of minority applicants
" seletted was considerably less than the proportion bf majority applizants
L i : ; ) .

selected. This results in proportional minority réprésentation in the

‘ > j . ‘ - :

selected group of w;elI less thanvthe' 20% in the applicant group.

Success Rates Amiong/Selectees -

Selection via the ¢ mbined prediction equationiresulted‘ in an

average expected success rate of .64 among the minority students
/ ‘ R ' g v ‘ .
sclected and of . 83 among selected majority students. . Under application

2 | . . P /
.of the regreseion model (use of separate equations) and equal risk model, s
: ’ . LA -
this discrepancy was slightly decreased. However, use of either thé

'j. ag . ' - ey . H
constant ratio or conditional probability models increased the distcrepancy
; » D :
resulting in even lower minority expected success rates.
’ Discussion
/ .

There are several important implications of the results of this

e

study: The results indicate that the models of bias with theoretical differcnces
4) el . ) N . N
‘yield practic¢al differences as well when applied to the process of selective

‘college admissiot. As a consejuence the discussion of the models and the
i < . /

different value judgments they imp’ :ment is of great practical iraportance

to those implementing selection procedures since the choice of procedure’ -+

in most cases dramatically affects the judgment of fairness or bias of the

-procedure.
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r’é.'ltﬁoﬂgh the corelations weTre usually lower in the niincFty group. In

12

“
¢

~

‘The correlations o'bta'ined show the efficacy of test scores and high

scheol grades as predictors-in minority as well as fajority groups

addition,‘the depressing effect on the correlations, undex the use of a-combined

o

prediction equation rather than separate, within g;(‘\l'p’ équations is greatest

in the minority group. Thus, when possi-ble it is especially advantageous -

to use Wwithin minority group prediction equations.

Lo

Further, the results indicate that currently used combined equation

o 1y

selection procedures fail vo fit the definition of fairness given under the

-~

[ .

regression, constant ratio, or conditionalprobébility models. Under the

former, the minority group is favored while according to the latter two

bias against that group is indicated®~TBhus, whatever model's values are

oL WY . . . -
- /.i‘/':’ . . . .
espoused, the need for change is current procedures is likely,
. ~ L1 *

‘ It should be noted that although the 'reglression model of bias'is-most
A ] i . ) ) o~ ! )
frequently favored in discussions of racial—éthnic bias, that model is rarely -'
" / -

implemented ir. conisiderations of sex in selection, Hanson, Cole, and Lamb

-

- in pi'eparat_ion) have shown that stric. use of the regression modcl for

s,e}.ectio.n‘of men and women would result in ente;-h}g;claés'es of two;thi.rds women
and one-third me'n.' This unsatisfaActoAry_ situation is ai)par'é‘fitly avoided by

mo s;c -'Iadz-rlis sions cfficers by accepting driffebrer'xtmva-lu'? judgrriepts fér thé sex
selecticn s_ituation-—namely;'quotas. O‘ne advantage of_the conditionél prol)abilit;f
model-is that it leads t socially meaningful results in cases both of sex

and fgci_al--ethnic background, allé@ing a consia:t:en_cy in values across

both. It prescribes the gselection of somewhat more minority students

.
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- .
4 N .
y even

thaii are now usually selected and also the selecticn of-a fairl

a *

mix of men and women.
Finally, it is our-belief that college personnel implementing
_ ‘ . . // v ) .
selective college adniissions should give serious consideration to the

relation of selection procedures (g ¢
\théir'colleges. We
colleges should ¢honose to impl?ment the conditional probability model

of fairness tq puarantee equal opportunity of selection to potentially

successful students regardless of their rachial-ethnic background.

K ' °
e
v ‘:
- '/
. T e ]
{ .
. ) ’: 2
. - . -]
1) . ’ _.\'
[ 4 " } :
I .
- O /
A
o * v J'..

‘believe further that with such consideration many

he values appropriate (o goals.of
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REGRESSION MODEL: . Studenta wlth the h1 hest redched GPAb usin separate equations -
g P ’ 8 P 1
- within groups, are selected. he graph éﬁove, a student in Group L with prechLor

-gcore X) has the same: prcdlcted uPA ‘as a student iw G?BMQ 2 with prtdlcgor score X,.
Thus, while the model prescribés the selectlon of stud;nck§brpdlgted to'do-best-in
"aoriege, Lhe ‘example illustrates the. case lﬁquhlghﬁPLCau?prIedlCLlOn is poorer in -
one group (Gxoup 2), membets of that” group. it ‘high, predlctoﬁ Kcores must score v
thhez than members of another group to obtaln the same prcdlcted GPA o

EQUAL RISK XMODEL .-

T i GPA :
(. onp 1 ' Bt
N . TN . ,
b F - -- ~/:\'j.. ,’ o
: Iy 71
’ ' . 2 Rk
T l'xcdi\%mr Xy -."(3‘. '
, i . _ . , . et
»:»EQUAL RISK MODEL. Students with che hlghest chances of’ SUCCeSS or - smalles risk are
. »selected Group 1 with predictor score Xl has the -same . risk ‘as a student 1n Group 2

»with predibtor sznte Xz Thus, while the model prescribes the® selectlon of lowebt

‘risk students, ti- exagple i1llustrates the ‘case in which becauge predictlon is’

poorer in one group (Group 2), members of that group with high predictor scores .
‘fmust score higher than members of another group to have the same risk. g

. ) . "\’ . ) . . .
. . ' R o 5 _ - = S .-
T .. Fig. 1. A description aﬁd_contrasgwof_fﬁpr models of bias.
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. .CQNSTANT RATIO MODEL. Students are’ selected 80 that the ratio of he proportlon
selected to he‘proportion successful is the same in.ali groups. In -the graph
_ above an ell%pse of the'distribution of predictor and GPA scores is presented along .
,W1th leFters which. represent ‘the fiumber .of students falling in each of the four’
reas in the graph Thus, the proportlon selected is tepresented by (B+D)/ (A+B+C+D)
,ﬁnd the puorortlon successful by (A+B)/(A#B+C+D} : Xl and_kz are -set to satisfy the
:;Constant ratio model S0 that I - ' a L

e

. ,

- : _“ . (B1+Dl)/(Al+Bl) = (B2+D2)/(A2+BZF”“

O ~

Althougﬁ prediction is poorer in Group 2 than Group 1, in contrast to the flrst

HOWever, because a smaller propoxtlon of. Group 2"

_———Tembers are ‘successful; members of that group ‘have a smaller. chante*oy/selectlon
“E% atad- very -rfew of the pote tially suCcessful members of roup 2 are amot

o PR T

two modéiS, XZ is less than X,

those s\lecttd

~
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CONDITHONAL PROBABILITY MODEL. Students are seleetEﬂlso that the conditional
probabllity of’ selection given success is the same for .all groups.. -In the. . A

graph above, 'A+B represents all successful . Students .andy therefore B/(A+B)

- " represents the conditignal probability of: selectionwgiven success-. Xl ahd Xﬁ
“ f_;are set to satisfy the conditional probability model so,that s

a;_: ,)!"" 1/(A

B.). ﬁ_s ¢<A2+Bz)~-: - B e

As with" the’ constant ratio model ,although prediction 1s, POérer in. Group. z,

is less than Xl HoweVer, in- contrast to the other three models, the chances
}of selection of potentially sugcessful . members 1n both groups is the.same,
: rge who can succeed - .

e - W
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"TABLE 1

Identification of Colleghs

Minority .Hinority Majority

Predivtors®

Cod Description of College Source of Data Group N N
—_ — e ———— e e
A Lastern,<t.te suppurted Cleary(1968 Black 59 60 - SAT
K _Laspern,state- cupported Cleary(1908) Black 83 363 5AT,HSR
o authwestern,state~supported  Cleary(19638) Bl.ick 130 258 JSAL,TISA
b niversity of 11linois Bowers{1970 S1.0% 3 403 4,855 SCAT,HSPR
E!  Predcsivantly white tniversity Harris & Keitzel(1967) Black b5 3, 895 HSR
VO Temp L Collepe 1 Temp (1971) Black 190 100 SATl
oo, Tewp's College 2 Temp (1971) Black 94 99 "~ SAY
Hi Tewp's (‘ulh o 3 Temp (1971} Black 104 104 SAT -
1/ doup's Lulluh 4 Tcmﬁ(l97l) Bluck J2 93 SAT
‘Jf Topip's College 5 . N Temp (1871} Black lﬁU 140 SAT
K Temp's Collége 7 - ™ Temp(1971) Black 99 - 100 SAT
A leop's College 8 Temp (1971) . . Black 100 97 SAT
/M Tewp's College 9. "Temp(1971) - Black © 100 100 SAT
i N Temp's College 10 " Femp(1971) - Black 100 95 SAT
8] lrmp's Collegpe f& qup(197l) " Biack } 68 69 SAT
P Temp's College 12 Teinp (1971) © black 39 100 SA1l
Q tniversity of Marvland " Pfeifer&Sedlacek(1971) Black 126 178 "?’T}QSA
R Midwestern,state~supported o . . g
.ouniversity 1972 ACT Res. Serv. Eluack 131 2,653 croisG
ST Large midwestern state- : .
supported university 1971 ACT Res., Serv. Blachk 130 4,@7“ ALTLHSG
T lLarge southern state
aniversity 1972 ACT Hes. Serv. Blacy 76 2,793 AUT, HSG
P Mthern, Qtatn—supported_ " -
b university 1971 ACT Res. Serv. Black 146 0 1,335 Acr,nsu(
\Y Southern,state-supported } . Disad- .
miversity 1970' ACT Res. Serv. vantaged 100 740 ACT,HSG -
W Southern,state- suppd(igs : :
untiversity 1972 ACT Red. Serv. Black 129 765 ACT USG
X © Southem,state-supported ' o
universicy 1972 ACT Res. Serv. -Black 117 1,073 ACT,HSG
Y Midwestern, state-supported -
whversity 1972 ACT. Res. Serv. Black = 42 829 ACTE,HSG
<2 Large midwestern gtate . - .
- university 1972 ACT/Res. Serv. © Blick 84 1,697  LACT,HSG
AA iastern,private college 1972 ACT Kes. Serv} Black 189 1,618 ACT, HBG
B Midwestern uLdto-supputted . ‘
- university 1972 ACK Res. Serv. - -Bluck 62 2,632 . ACI,HSG
GC  Southera,state-supported e . )

b university - _ 1970 ACT Res. Serv.  Black . 260 1,987 ACT 56
j8J0] Southwestern,2=-vear college “1970 ACT Res. Serv. Chicano 108 170 "AUTLHSG
ERE ouLhwp«tc'n,,LdtL—supporLed . Spanish

college 1970 ACT Res. Serv. surname 139 ‘Big\\\ ACT, HSG
FF SuuLhuLstgrn_stnte-supportod J » Spanish . : B
* 4 collugg ' 1970 ACT Res., Serv. surname 186’ 1,155 ACT, 1SG
GG Southwestuern,state-supported | . Spanish : .
university 1970 ACT Res. Serv, surname” ‘105 147 ACT, HSG
HH Sonthwcsteru,sLalg-suppotted ) Mexican

: university 1970 ACT Res. Serv. Am:yrican 380 2,946 ACT,HSG

1T Southwestern,state- supported Mexican * ’
university 1970 ACT Res. Serv. American 369 748 ACT HSG
d5AT = Scholastic Aotitude Test verbal and math scores; HSR = high school rank in class;

HSA = high school grade average;
school percentile ronk 1n class;
reported hxgh’school grades .

SCAT = Schoel and Collepge Ability Test;
ACT = &4 tests of the ACT ASSessment;

blhe college grade criterion was the grade in a freshpan ‘English gourse.

rho
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HSG = 4

HSRR =

high
student =

In other cases
criterion was first semester or flrst year college grade point dVLerL



TABLE 2

Distribution of Bias Indicators Using Majbrity or .Combirned Equatiod"

for both the Majority and Minority Groups

* . Regression Equal Risk Constant Ratio Conditional Prob."
Model Model Model - o édel _ :
- r Bg PER BER o =
® . -
Ise Favoﬁs .
Minority .40 or above 6 0 12 0
: .20 to .39 9 0 0 2
.06 to .19 9 4 N| 1
. Use Fair -.05 to .05 8 . 31 1 4]
. © =19 to -.06s 2 0 7 5
Use ynfai o P .
. Nﬁ“or.i\ -39 to -.20" 0 0 g = ~ 11
THROTLILY L 40 or delow 1 0 16 16 .
- Lk i .
o . Ave. 16 | _.02/ S v I
‘No. of Cases.’ B 357, S35 35
. { -
.. . v- '“
.
3 [




\ . _. . . PR . - y o ) | - ,@v . : , . S . , . - . ..,v i
_ . v . i Examinatien of Blas Using nodg:nn J. ,Suoﬂ»rc mnmn ssion mpcoﬂo: N LI . S
' in Bcth ¥ w:o:ha. P.:_ 4.&9\ Ly Racial-Ethni ups ’ - o ) ) .
, - - - , ,h ; K
. " Mean u.nca»nnr:.. Multiple nﬁ.ﬂ.nowwnw/o",.. .nn i . ) . ;
' . " Minus Observed Standard IrfprsToll astimate ,.unomonnmcou Einhoin-Bass - Thorndike Lond, Frob, Cond. Prob. of
Equation GPA v MaJ Selected Rigk . Ratio , 6f:Selection . . Success
R Used .o R ¢ MIN "=, 7FAT OMIR i MING A MIN KR
32 .43 .82 .82 .68 .82
.28 29 W0 .75 .83 .74 ;83
T : 12 1.83 .64 .59 " .50 L9250
. .34 .05 .89 < .70 68, 79T
_ P . . .40 .33 .00 .89, .70 L3257 .78
- . ’ : T o0 . S i 7 .30 © .27 1.26 . .66 = .54 . .66 .mu
: § T.32 .35 .85 .64 .54 B
N VY 3 .81 .60- . .33 .75 :
.33 %27 .88 .11 .68 .40 . .78
: ".33 - 17 .88 .07 .67 62 177 .
. .33 . .33 .8 .25 AN 47 . .83
: . ) .32 WJ .88 .06 .64 .38 .73,
T .33 23 .86 .15 .70 .63 - .82
.33 .23 .87 .../.ou .70 .29 .80
.33 © .88 M0 - .66 . .44 w75
! 5 .32 .82 .21 .56. .55 .80
Q(ment) mb...mmz e
Q(women)  “SAT,HSA. X
R, ACT;HSG |
- 5. ACT, liSG- |
T ACT, HSG A i
¢ ¢b - acrjise - co | 7548
v CUACTIMAG T, coMB : . ; _ 7 | .25 .65 .76 .50 177 291
. W ACT,US CCMB. 30 -.05" .43 .72 .63 - 7 .66 19 . .37 .28 47 g7 .32 -7 .67 .89 |I
. CE AC:, “eoMs. . o, 11 -0 L35 .84 .62 730 .27 .55° .30 : .49 .78 .35 S - v/
_ ¥ " ACT,HSG - CcoMB. 1 -.01 .17 .59 44 .62. .18 - - .58 .29 .30 .34 .82 .21 © .62 . 8L .
) A ACT,H3C  COMB - k:oN .00 .32 .62 40 -7 .20 . .57 .29 - .30 . .35 .82 .26 .74 .80 °.
K LA ACE, HEC .. chwa -.03 ..,.00 %28 .89 430 85 - .19 .57 .31 .30 .31 .8l - .24 . L15 .81
B3- o ACT,HSG coMs '~ .20 -.06° .37 - .57: .55 .53 .09. - .60 .32° | 3. .300 .85 .. .17 © .57, .83
: 'cC - ACTIESG T govs ma 23 -:03 . 74 ke .58 .77 3 530 .27 +28 .62 .75 .47 76T .87
: pob "ACT,HSG -y €OMB .0 L0 . ~.05 P /T S & - [ 560 0.30 F . U300 67 . 76 .32 .67 .78
. En ACT,ESG oMb -.07 " 020 .22 0 - .49 - .39 TUs3T 33 0. -.5¢ 7 .24 | i.300 .45 ...79 .36 .80 ¢ .79
FF- .- ACI,HSG . .05 ~.01" - .46 .69 7 0 .53 67 .31 C .56 .29 . .28 .52 .77 . .62 . .80 .85 :
ceh ACT,HSG . , .04 -.03 w.49 . .89 .59 [ .82 :.ﬁ..... .53 .28 |- .26 .63 .76 ~.52  ..64 83 .88.
Hi _ ACT,HSG LM 21 - -.03 .56 L7550 - .77 .34 53 .28 |, .28 . .63 .75 7 :.48 - 63 .0 .76 1 _.84. .
. it ACT,HSG B -.13 - .06 .57 .84+ .54 A .63 46 .30 -] -7.27, .83 .7 .73 : .59 .88 .83, -
* : b | H ) . ~ . . . ’ - ' L ) i
... m.ﬁ. anOHLmnwa >vn~rcam Test. verbal m:m math mnOHmm .Hmmw = high school ..m:W in‘'class; HSA = Z,mr school grade averace; SCAT u.n._.mmwom.,ﬁ mmmo.m .
T C now._mﬂr Abil ity .nmm ;mww = :»wr scheal vmnno:nupm rank in class; ACT = 4 tests of the ACT >mmmvm.nms sHSG = 4 'student-r mn.on.nn igh schook.
. . m«»aru. . ’ : ﬂ : . g o
N PThe Anot.mnm grade nnhnmn»os was n:m mnmam Inga freshman English course. ~In other cases the critgrion was first mowmmnnn.4.on first year college
_ .. munam point average. ] ) ] . . . Lo . - o . - 4 : S . ...\ ) .




