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OHSAPTi.fi I

t K T f t ja u c r t u N

A* T i t  gtnorot problem of cmmhIit* t1 ors of prodtetor** *ftd 

typlcol prooodorot In o**»

Me»t porioftnol selection, c la s s i f ic a t io n  *«d cauft*

i t l l l i i ®  progrftftt* I *  *h i ch © fc joct ty*  psycho log ic# !  t«*t#  #r« 

y*«d present f i t  profetem ©I h®w fectf to comb I ft* f t . i t  t c o r t *  

to m«tt t i t  yk *r t ! * * i# r  o b je c t ! * * *  of l i t  p-ro^rcm* In per-* 

t o * * * !  * * I t * f to n  for i  port tenter occupetloftf I t  Is $«it«r» 

# t lv  <f*s! red to coaftbl** t * « t  tea r* *  In such i  w*y •  * to 

y ie ld  *  * tuple tudcx which w i l l  «o*t  accurately pred ict  tech 

ftppt!coiktf « porfonuift** I *  thftt occopetloft# P*r#oftft«t 

c l o u t f Motion*. where tfc« t o o l  f t  to assign applicant*  to 

on* at st¥«rol occupation** f t  4 more coup t ic *  ted i t a t t i t l *  

col oiid o^ffttfttotrotty* procedure* feu I  o l io  require* * cmmt 

method tor combi it tag and ey* fueling i  number at foot tcorot  

w i th  r a tp te t  to o *y * r * l  c r i t e r i a *  S im ilar ly *  In vo*« t to«* l  

guidance and 4109110* t f t t r t te a re f t  e f f o r t s  here b**w d i r e c te d  

toward ffe# combtftitlo* and rapyc ta a ta f t  ©ft of I c t f  scores |o 

prof t i t *  and p a t t e r n !  as o bas t*  f o r  matching f i t  measured 

c h a r a c te r ! s t i e s  of t i c  I n d iv id u a l  w i th  o p t* t f le d  occupa* 

f t  o«iO t or academic § roup norm**

I » p u b l i c  p e r s o n n e l  work* psycho I o$ le t  I m e a s u re m e n ts  

have fettft oppttod more g m r i l l y  for lotocttoft ond c l i * i *  

t f t c * t to n  t i t f t  for  coo*sc11lug* Method* for eombirs f ng



a

f t s t  tc o r t f  •« u t i l  4$ for c<N9btAlii'9 t e i t *  i«d other 

M fe e t io * -  dtvfc #»«*** *i#4.h At rAllAgt on t r i t e  tug tad t*<*

ff€.fi t«©% feI»f|f«pbtCA f i# t# p  A ltd t f i t f f¥ t« W i* * - *# f f  #1 

df r e& t pt a At I ca t «.« * *  11 i  |  lb a «r  e 11 e# I . Impor t*j»e«

• I f tc t  t'fety t f ' f t t f  f l i t  ca'vI9 prec t l e i  I t ' t y # a Ad pofe l i e  

ic c e p t i f te e  ol the program*

Three *»#!» methoda for the * t i t e f l o n  And eombIiia~ 

t loa ol pred le tort  «r« la etc* Probably the mot I  ge*er*»

A I method ! * that baaed o« mult ip le  corre la t ion  ARiiy t fe*  

la this method* the corre la t ion  of each I t t l  w|th the 

c r l l t r l  on tad uttl i «#ch other f t s t  l i  canald«r«d# And 

the battery of weighted I ts  f t  derived I *  that which 

y ie ld *  the moat accurate prediction of the c r i te r io n  ( la

# iaeat aquaret t t a t t l *  A *cc#nd general method l» p«r» 

haps h ctt  la w n  aa tfc* mu ft  Ip I t  cu !«*©♦! procedure* fa 

t f i i i  method* " c r i t i c a l  i € o r « i * f or towelt Acceptable 

t c t r e i i  m  each I ts  I a r t  defined* and the severe I le t  I t  

Art then combi ned l a a am* way to # f M m  the maximum 

prediction of the erf  ter Ion* A th ird  mtfliod I t  the 

pattern or prof I I t  technique, la which peraottt t r t  tdcn* 

l i f t e d ,  I ndivI dually or At A group, on the b i t  I t  of lb*  

unique configuration of the ir  f l i t  ieoret  or c * teg®rtea*

f t *  Character!a l ien  o f  m ult ip le  corre la t ion  methodi*

A l t h o u g h  m ult ip le  corre la t ion  technique* a r e  A t # !  I *  

Able for n*t  under conditions of n o * * ! I near At v e i l  i t

ItRAAf fAQfAttlOA^ they hiVA b««A developed Aid U t td



c h i e f l y  f ©r the l a t t e r  ease* O r d t a a r f  l y # the m u l t i p l e  

( d f r c l d  tl»f» method l i  used to c i t r ine  # *1 tip le cl I s t r  ibi*~ 

H o n  of  we ig ht ed  N a t  scores*  Sc tec H o n  I s made from 

♦ HI * 41 % f r  I bu f Ion in -order ©f t o t a l  we ig h te d  fmost pr«~  

d i e  H  vet s c a n t *  I t  Is i m p o r t a nt  t© note  the p r i n c i p l e  

of  m c ©mp c n & a H  on w In thin, method* A h i gh score on one 

v a r i a b l e  may compensate f o r  a low score on a no th er }  tH« 

same t o t a l  weI  pH l t d  scare  may be a ch ie v ed  by a v a r i e t y  

of  p a t t e r n s  ©f scoras on the s e v e r a l  p r e d f e t o r s *  M  is  

a l s o  a c h a r a c t e r i s t i c  of  t h i s  method t h a t  the p r e d i c t i o n  

t q e s f i o s  minimi  i t s  the e r r o r  over  the whole r a n p*  of  

sc or ca *  I t  I t  not  sent  I t l v t  to p a r t  I c y l a r  segments of  

the r a n p« t which may be pccw I f a r  ly r « l « t « d  t© c r i t e r i o n  

per formance or which may s h a r p l y  d i s t i n g u i s h  l u e e t i i t s l  

from- v n t u c c e s $f u I  employees# f*fiea the a s s o r t l out of  

I I n r a r t  ty  of r e g r e s s i o n  and H©motetdas t i c ! t y  a r t  not  met ,  

r o t * t i ne  use of  rao H I  p I « c o r r e l a  M o n stay be l e t s  e f f i c i e n t  

than some o t h e r  comb I « I ng method and may obscure * i gn H  I -  

ca nt  son-*I I n ea r  r « i a  t l©n»h Ipa# f t tcherdsoi i f  f o r  example,  

has commented t h a t  13 the genera I problem of the combine** 

♦Ion of measures has- been obscured by the t n d f » c r I m l n a !« 

a do p t i on  of  the m u l t i p l e  c o r r e l a t i o n  technique  as the  

f b e s t * s o l u t i o n ,  and by the f a i l u r e  to i n v e s t i g a t e  the 

p r o p e r t i e s  of  v a r i o u s  weigh t i n g  systems* ! 2 Sf pcu 3 7 9 1 #

A second ma f o r  l i m i t s  11 cm of the m u l t i p l e  c o r r e  la t ton 

approach 11 I t s  compu t a t  Iona t d i f f i c u l t y ,  when many 

v a r i a b l e s  a r c  employed* A l though much r e s ea r ch  Has been
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d irec ted  toward simplifying tbe procedures, i t  remains a 

complex p r# l> l t i  both in application and tf t tcrprctstton*  

N e a t l y ,  u a l ts t  e a rc fv l ly  applied and c ro s s * * * I i d * ted, a 

test b a t te ry  selected fey tbts isetfeod cnptolts sampling 

erro r*  In (fee sample vtcd l o r  determining the welpbts 

for the several tests#

Cm Character!st ies of m elt lp le  cutset f methods*

The mol t ip te  c » N I I  method, In contrast to m u lt i*  

p i t  c o r re la t io n ,  make* to assumptions as to the at fo rt  

of H e  repression of c r i t e r i o n  se©res on f t t f  scores#

A§ f t  h t t  bi«N fo rm a l ly  descr ibed fey 'Cr 1st Sty ( I I I ,  I t  

l i  a f r a n k ly  empiric*! method for determining f l i t  best 

c e t *e f t  ccoret on each predictor tad m  y t r lo o t  combine* 

f loa t  of p re d ic to r s *  C r i t i c a l  scares mty be found 

er l  Ihmetlc« My or graphical ly !  In general,  they ere l»*  

c t f t d  * t  test tc o r t t  which *pp««r to meelmlte d i f fe re n c e s  

w i t h in  the a r t te r lo e  group# when these c r i t i c # !  t c o r t t  

are determined, each per to**11 scores *r< coded as above 

or fee too the c r i t i c # !  scores* Tbit  method appeart t© fee 

t f » p l «  I© apply  and adaptable to •  var ie ty  of s i t u a t io n s  

for which mult ip le  corre la t ion  1$ not appropriate* I t  

per**!!* taking advantage of p ar t ic u la r  eb a rac ter I#tlca  

(b reaks,  skewness* e t c * !  of tbe tcore d fa t r lb o f to u t *  i t  

t • a I to s I m I f le d n t  to note t h a t . each cr11! c* I  tcore  

operates as an e ! t a in * t o r i  compensation I# not permitted*

The concept o f  m u l t ip le - edft lf tg*sceyg* feat long



s

bt«n applied N  public personnel selection programs# 

Various cu t -o ff  procedures, tueh as **s-I«ivIteneous* or 

wsucc«*M v« hurd les ,** have hmn devised to reduce the 

number of applicants reaching successive stages In the 

testing or scoring process* Tbe pr inc ip le  the i the most 

v a l id  test should be the b«»l * of the f i r s t  c u t -o f f f and 

so o«*# f t  probably well recognized* although; in large*  

sea la testing program** the' el imination rate  and const* 

goent reduction In peaces si up costs no doubt a ffect  the 

dee i t  I p« os to , the; order af us#* ■. from the ..* tan dpo tot of 

megfufcaierit, the cu 1*0f I  procedures would stem to make 

greater demands upon the r e l i a b i l i t y  of each of the 

tests at the point of c u t - e f f f whether or not the tests 

were used singly or In comb I nation* H o *  My* there 

should be noted one other charac ter !s t ie  of the c u t -o f f  

method as I f  has generally been applied# The cu t -o ff  

point os a p a r t ic u la r  test has the e f fec t  of selecting  

a l l  persons at or above the c r i t i c a l  score# There are 

no mastmem c r i t i c a l  scores to define p a r t ic u la r  segments 

of the range* In e f fe c t  the c r i t i c a l  score dichotomises 

the test score d is tr ibu t ion *  While this is not a si g u l f *  

leant l im ita t ion  in selection programs ipart leu  U r l y  In 

public personnel selection} the method I t  less f le x ib le  

f o r  other purposes where several categories of each var i ­

able a r t  to be defined*

D» C h a r a c te r i s t i c s  of p a t te rn  sad p r o f i l e  methods*

Pattern and p r o f i l e  methods a t t e m p t  to c a p i t a l i z e  on



§

the p r e d i c t i v e  *! 3 *1f 1 eenee of the wntget re lat ionship*  

the severe I test scores# f i t  tots I of p o ss ib le  

f ndlv$ I p i t  t e r m  In f i v e r s !  I t s  Is ,  r i c h  cetegorlsed  

te le  « number of score groupinget I t  e n t i re ly  too le rg t  

to hsndfe by e«y f im p it  meent* More tmportent* list *c *  

cyrecy of meeserement for most tests dots not often  

J o t t f f y  f i t  «i*t s i  d i s c r e te  stores #s sopors to ettegorles*  

¥®r  bo tli tbese res tons ,  pet tore methods dtmsiid some bests 

for  redoe top the eetegorle* to * »ensge*M« eootber, sod 

tome method for men t pot# f t  eg the psttem s .resulting from 

comb I nine es'tegor tes# The'grephlc device of p r o f i l e s  

h#s been weed to represent s pet tern of scores fo r  com* 

per Isot w i th  the p r o f i l e  o f , s e f t  for tot 9 reop• M t t e m s  

#ed p ro f i le s  present slmtlnr problems In wse end I n f e r *  

p re fs t fo n #  these probterns ehl e f t y  concern1 the est ime* 

tlon of the re l is h )  I l l y  of the pettern end the s i g n ! I f *  

cence of differences smong the severe f scores) end the 

meesorement of the degree of s lm t le r l ty  of p r o f i l e s  o r  

pet ferns to the c r i te r io n  group p i t  tern# These methods 

cen concept**I l y  headle e wide eer ie ty  of dete9 both 

gee n I f  te I t  ye end gtre 11 te t fvc*  bet the problem of I n t e r *  

pretetfon  Is megnffted r e f h t r  then redoced by vie of

The r t l f tH e n s M p  between m ult ip le  cotttng*score

methods end p e t te rn  methods Is very c lose# The mult ip le  

c*tttng*»scer* method ce» be considered es e spec let cese
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o f  a r  I u ; i c e f  f h # uS H  c?n i h *s I u  s e c :  r k i  o f  t h e

i s s f i  5 f e j c f in oc o« i v by \ K * I r f ow cr I $r-l Is*  Th c

f:OtfvrO * tv  ic tfiiO’ I :  ''€ "̂i-rst ?;{?ft« f « I 05t I I v * i I■! f  ff?

if: 0 f i t  r c r.r- I t s  re j€C i ! o n •■ - i r * r * o « $ r . .*  tc f u & I & c o r « s

id  I I i t o v f  eft i (ou r-!, <2 s fe-€ I i <:• t* ;. v‘ i o-c- a n i  n l f . y m ,
:iini»'<iiwi>iiit>'|.w>v jwi



cmm* n

t£¥ i iw  of p-mmu-tf  a n m m t

The foftowtiif  review Is not |aleaded to b* an eshavsttvc 

survey of the greet volume of 11 tera tore about f l i t  theory 

nod applications of mult ip le  measurements for the predict ion  

of behavior* Since fit* study Is designed to evaluate several 

cor root methods as they miry apply to pvbtie part toot  I s * I ec~ 

Mon programs, th I s chapter highlights car ta la  ms for methods 

and reviews seme typical findings* Part icu la r  stod!at of 

the m ult ip le  €oh<*off and pattern techniques, wit elk serve a* 

a feists lor  the formatetton and design of this study, are 

discussed l» da t a l l *

4* Method# for the I In car combi m  I loo of measures to predict  

c o n t tn i i& w s  c r i t e r i a *

i m m t ty  Msslcr 124 p§* f # i  I f f  h i t  reviewed the 

central theory and sample techniques tha t  have been dev*I*

oped fa r  the l inear combination of metserea under ear loos 

conditions- of the number at pred ictor*  and c r i te r io n  

eIeme a l t#  He poIaf t  out that a I thougk th e ! Iaear hvp®the11 * 

may be the «Imp Ieat I t  I t  not a tc e a ta r l lv  the most accwretef 

p a r t !c o lo r fy ,  the hypatheala may break down at  the extremea 

of the range In the area of devtint  behavior la which the 

c l in ic ia n  is especia lly  Interested# However, he adds that  

non** I t  a ear re ta fleas lave seldom beea found*
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Of p sr f lc i t is r  in t e r * * !  In ipp 11 cel too'* of f'fct w i l l *  

p i t  co rr t  I * Moo tech*I «p#e I « the wti t r  ry*Ooel 1 i l l « » « Itiod 

for tl?« selection of the most pred ic t ive  sc! of n r l *  

» i t l .  r e specI  to  * sla g !c  c r i te r io n *  t i l l t  thin  

method I t  * t r § tg h t f« r * * r d  end per mi ts m  e s t lm i t *  of 

whether t ick  *«kMtleo«i * n r t * H «  I t  contributing error  

or i»oo*«rror vn.rt*nce9 I t  I • coop 11 c ited  end d i f f i c u l t  

to c * r ry  oof #«d dots oof Nod I t s e l f  rend! |y to machine 

or f&M operations* N r  thermor** H i t  other w i l l  pie  

eorretnt len  methods* I t  require* e re * * *e n l td * f le e  to 

genrd « $ * ! * * !  e e p t fe t t l in g  m  chenc* vertetfon to the 

staple# Nteerthe less* sloe* f t  represents *  typical  

tod f requent  i f  used technique* I t  Is s u s e fu l  ttnoderd 

e§e lu s t  w h  I e  ft to e  o « p «  re o the r  l e i *  w e  I t<*fceew«t  ewe f  h ed s « 

The d i f f i c u l t y  to competing n w i t tp t *  regressfon 

pr ob l ies has led to many i t i o p t s  to dcye lop npproot* 

mat ion technique** Including graphic teethed* end pro*  

endures for est!«**flop *n^ using Approximate regression 

c o e t f fc te o t * *  h$ Ortm*ley point*  out} the f led log  the! 

rounding o f f  kef# ucfgfcts to t Io g le  Integer*  makes 

l i t t l e  d if ference to the mult ip le  c e r re M t le o ,  has 

r e l i e d  e question i s  to the y« fee o f  f o i l  s o le t t o n *  of
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fit# regression egeeHoe I I U «  H  fee* #lso eacooreiic4 

t i t  sen rein for simpler empirics I methods Is web e§ «#i«*
t

t tp lc  cvttf»g"»eeoresf * *  s o b * f t to tes *

T i t  genernl wtfliod #t mi I I f  p i t  regression H it  elso 

been npptted in recent veers Is t i t  prabicm of d i f f e r *  

prediction #»d e l i i i l  f lentIon* T i t  purpose i t  

H  predict  sever#I d i f fe re n t  c r H e r ts *  c»d l i t  stare #nd 

s t f i i l ♦ icsnet of t i e  differences between sets of pre*  

dieted e r l tc r lc n  scores becomes Import**!  for c l e s s l f f *  

cflfion end counsel t ing* T i l *  problem itss been recently  

enplored by Tlrofndtic 1301 end- Sfeimen end bennett 1371# 

Soper refers to specif ic  b e t te r le i  nod pronrsms besed on 

t i l t  eppreeeh t i l t #

IU Method* f o r  t i e  I i n t e r  combi net I on of messurcs to 

p r e d i c t  cstcgories*

in personnel select i one ** 11 often more prect lceblc  

to define i  eetcgorfcei c r i te r io n *  m tk  « i  p e s *» f * t t  in 

# tre tn ine course* or setIsfnctory^onsellsfeetory In 

meet|on specif ied verb stsnderds* tben I t  is  to obteln e

She Test Development Section of the U n i te d  Stetes 
C i v i l  Serv ice Commission lies' frcgvently fooad I t  p r te~  
ttonb Ic to v i e  In tepret  wefphts In scoring molt Spin 
lest bettcr ies*  In  flew of  f rec t lone l  regression coef*  
f le te n ts *
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continuous c r i te r io n #  A mmher of methods have b««n 

o f fe re d  to meet the problem of predict ton of such cate­

go r ies  from cont inuous measuremen t§# The discriminant  

function hei been developed by ft* A* f t s l i e r  as e method 

of weighting vertebles to mexlmlte the differences be* 

tween two de f ined  groups* Garre t t  f 101 end Anderson 121 

have shown I ts  epp llee I f  on to psycho log leaf dele* More 

re c e n t ly *  cherry 138 I he* demonstre ted thet the mult ip le  

regression weights der ived from e solu Hon using 

bl s e r i a l  or pol * H b l  tc r ls  i c r i t e r i o n  correlations ere 

proper Ilona I to the weights y ie ld e d  by more compiles fed 

d i s c r i m i n a n t  f u n c t i o n  a n a ly s is *  Rolen l t d )  a n d  Ttedcmen 

12? I have f u r t h e r  explored the use of these methods f o r  

cless I f lee t lon  and got deuce* In p rec t lce l  app 11c*tfonf 

t h i s  method permits the s o lu t io n  of reg ress ion  weights 

f o r  a dtcfeefamous c r i te r io n  end th e i r  use In e regress Ion 

•oust  Ion by the device of s e t t i n g  up the c r i t e r i o n  as a 

"dummy v e r le tc * *

flhraphlc end a r i th m e t i c  techniques f o r  p r e d ic t i n g  

ca tego r ies  have been devised, at  le a s t  fo r  the case of a 

dlchofamous c r i t e r i o n ,  by G u i l f o r d  and Michael 1131 and 

B e t ts  141* They are based not on m u l t i p l e  c o r r e la t i o n  

a n a ly s is ,  but upon the determinetlon of that c r i t i c a l  

te s t  score which produce* a p re d ic t i o n  of membership In 

a c r i t e r i o n  category a t  a s p e c i f ie d  p r o b a b i l i t y  le v e l *



f h i u  methods* hovcvcr* $ I only »l th a $1 a® I *  p r i4 ic # 

lo r .  While H ay  wight apply to « l  t lp le  iac#sor#*f Hay  

have not yet fete#* developed to meet the problem of test* 

v t k e t ld n  and combinetloa*

One other approach us lap « -single predictor to pre** 

diet  categories Is the mot M a t e r ia l  technique developed 

fey Jaspen 1171#

C* Mu H I  p ie  c a h o t f  score f i e i i s N « $  to p r e d ic t  a 

11 ftnops «r I t « r I  on•

H o f  i t  1 f l i t  l a s  provided a  . f l t o f  ct-tee I formulation of 

♦ fee multip le  cutt ing score technique* The .monograpti by 

Crfmsley f i l l  Is  the post defel led aval table expos t Hop  

of the p a r t ic u la r  mul t lp le 'c u t t in g -s c o re  tfCSI method 

proposed fey f  * i *  Such* The procedure c a l ls  for the 

f o f  l o o t p g

I I  Define the *c r t  I le a l  score levels* on a variable
fey c a l c u la t i n g  the mean tes t  score made by sped* 
f l e d  c r i te r io n  groups* Since* at  any e r f  H e a l
score* a l l  pe r*one scoring at or a r c  con*
sldered acceptable* th e -c r l te f lo n  groups are 
cumulative* for  example* c r I t l c a  I scores A, l « M 
f  a r t  H e  mean f a i t  teorea made fey the top l / § ,  
top i /4 *  top l / 2 9 to ta l  group*domes! 1/4 and 
tomes! i / i  of the c r i te r io n  group*

21 Dt term In*  the percent who wm Id be se I acted at  
each ot the c r i t i c a l  scores m  the test I come Ia*
11ve2 *

I I  Compute H e  mean c r i te r io n  score for each sette ­
le J y roup I corns# I 

4 1 Evaluate the 41 scrinf«t#f l a g  value of a test fey 
graphing or tabling the re la t io n  'between mean 
c r i te r io n  score and percent selected*"*the greater  
H e  decrease in  mean score fo r  successive groups* 
presumably the more v a l id  the tes t#
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SI I v t f v A t e  combInet tons of tests by «ppty !»§ ' the 
c r i t i c # !  g€«?r*£ levels A to f  to verfcnis combine* 
t i  ont y  end « #  feet# ling I t s#  » a a h  i r l U f t e n  s c o r e  
end percent se lec ted  by th# sweets*Ive a to F 
teve Is* For enAmple* I *  the case of t  tes ts *  tl 
l i n t  group would fee those who s a t i s f i e d  the A 
l e v e l  9 0  froth tes t*}  the s e c o n d  iw m p  t h o s e  ‘eh®  

I or shove on both i t  i t s ,  t i c *

f  rocedur a i ly> the eompu t# Hons sad c I a § s I f I c « 11 on of  

p e r s o n s  a re fe *d l ly  done from I a-dtvtdue I det# c a r d s *  the 

s te h l l t t y  of the *best bettery* I s  cheeked b y  Applying

the c r i t i c # !  scores t o  « second sample end computing t h e  

dlHerence in me#* c r l te r lo n  score feifttss groups At 

co*p«rib i t  c r i t i c # !  ico f*  N v e i t#  CopperI son Is « lse  

made with # bet tery se lected by the fl»«rrv»D#9l I f t  I t  

nethod by compering mmn c r i t e r i o n  scores o f  group# At 

specif ied c r i t i c # !  s c o r e  levels of th t h e  me# it c r i te r io n  

s c o r e  of t h e  seme n u m b e r  of esses tre#* a d i s t r i b u t i o n  

reseed I n  o r d e r  o f  f U t e r r y ^ o o i !  H i e !  predicted e r f *  

t e f l o n  scores*

Or I ms ley found tfr«t the MCI method hid *  sets) I bet 

i m i p H  leant Adysn lege e t h Igfr select Ion levels* He 

coneIwdti tfint* over# 11* the bCS method Is. Just as #e<* 

cm?# t« »s the htrry**0©ol.l I t I t * .  required only one*third  

the c#Icw! # f t «►# time* required l i t t l e  knowledge of 

stA.il s t fc **  e n d  v e t  l e s s  A f f e c t e d  b y  shrlskspe*

■ H o w e v e r *  11 m#y'- P e ^ q u ^ s t  l o b e d  w h e t h e r  t h e  d#t# v i e d  

by QrIms ley prov ided f o r  a thorough te s t  of the hCS 

mefhode The t e s t # h e u s e d  .tied- re I # l i v e l y  r e s t r i c t e d  

r i»§«s  o f  scores end re I # l i v e l y  fee v a l i d i t i e s  Ise ro
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order r * t  up to «9d§* 2**4031* For enomplt* lit report*  

t i t  lot  loot 119 typleol moon* 4*4  stondord d tv to t fen t  r t *  

spec H o t l y  for 1 tosts* aeon 10*50 t»d« 2*911 meo»

10*99 3#IS| moon 4*94 I *9* 3*91* T i t *  r * * t r I c t l o n

la rengt I t  Importent in severs I respects# la c l t s * l f y »  

lag group* d o l e  fttmbers most b« used *4 c r l t l e « t  scores* 

T lc r t f o r t *  the fewer Intogrot scores la t i e  e f fe c t iv e  

rouge* t ic  sm e l le r  t ic  8«»feir of cetcgortcs l i s t  coo be 

H o is ted *  end t i t  tergcr t i t  frequency wfib In eecl o t to *  

gory* fi»rtl«r«toro* l i t  (sorrow rouge Imp M et  yurt  M o b i l *

I ty of t i t  tests* ett lowgl ao eeeft let to I t  t r t  reported 

by Grlstslcy* I t  l i  epperenI H o t  I t  »sde o f t  of del* In 

w i l d  I t  000 14 be very d i f f i c u l t  for sny tot lot  got to 

slow 41 scrImSoottog obi 11 ty or i t o b t f i t y  m  cross v e i l -  

90 I f  on* 11 I » l td  tco I f  to I I#  t i t  fevod- 001 y i  s ate 11 

proportion of common cost* of I  tg l  to tot tlon I two I t  lo 

compering t i t  too procedure*# furthermore* f i t  d i f f e r *  

•net In meea c r l to r to o  tco r*  bolotto  t i t  l l g l c t f  end 

loot* I group* In H i  coper!mento I poptlolton wot I t i t  

f l t a  3 point**  ss tomportd to 4 tlondord deviation of 

7*1 for t i t  c r i te r io n  score**

S overt I comm on I t  about f i t  to el n toot H i t  I f  m&y bo 

too do* H r i t *  ot to t i e  moots for dot f t !  up f i t  c r l  Met t 

scores* t lcro  stems to be no spotloI rtosot for grooplftg 

f i t  pope lotion on t lo  c r i te r io n  m4  computing c r l  t i c *  1 

ttftf scores for H ost  f ined c r i te r io n  groups* In Hit
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fo l l o w in g  chapter  on Methods ##d ie s o l t s *  a s impler and 

more d! f t c l  hea l*  f o r  grouping the popu la t ion  l i  developed* 

Second* ao ra t io n #  U  I t  represented i t  to haw «ta*y

§ron p i  are I n i t i a l l y  Jot t i f f e d *  0 r  fat# lev » t y i  on ly  th a t

* i t  was decided tha t  w i th  ,2$©- ei t««# * *11 should fee 

possible to have t lx  f t I t  of e r t f t c # I «eor«t«* I IS ,  pg*

-10 U  - 'Th ird*  the .comb lot I lo t  of l e t f t -  fey watag l i e  lime 

c r l  t i c #  1 score le ve l  aeraas l l ) '  l u l l  woo. Id  appear to fee 

# l im ita t ion  of the method* i t  comp#red w ith  the petti**  

b l l f t y  of cefithift'liig I t  i t s  # t  very tug c r i t i c # !  tcore 

le v e ls *  That I $9 combtail tea of let  I t  I# % m 4  3 might 

t h e o r e t i c # ! l y  fee fee H e r  I f a ide  fey o i l ng le t  I I i t  le ve l  

A, l e s t  2 #1 leve l  C* and te s t  3 i t  leve l  I *  The method 

he used* however* ex*i«f*td tes t#  I* f *  3* #11 # t  level A*

thee #11 # t  leve l  I *  and to on# I t  I f  recognised tha t

applying # concept of va ry ing  lev# It  wovfd Immediately 

I s c r t f i i  the fMimbtr of combinations to fee tes ted  

e e l ly *  and troy Id Iced to negate the alm pfictty  el the ICS 

method* Orlmstey did etc oat v# r t * t lo e  which appeared 

u s e fu l ,  fey I  d id  not develop a systematic  p lan f o r  comfele- 

I »f te s ts  # t  veryift# t feederdt*  F in a l l y *  I t  should fee 

noted thef the method dee I t  w ith  group p r e d ic t i o n  end 

does not y i e l d  # preetlcefefe meeet f o r  making In d iv id u a l  

predtcttoee end eve toe11eg them*

I t  1$ c i t e r  I het the U rge  nonsbtr of coed! t loos th e f  

a f f e c t  m v l t t p t c  c o r r e te t fo e  s tud ies  e ls e  e f f e c t  the MCI 

a«d o the r  procedures to r  m ee lpo I# f lag  te s t  scores*
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These Include t ie  degree 4®4 es ter f  of l i t e r  test correU *

Hoes# test re l ls b t  t i t les#  number of N i f f  used* nature

of the c r i te r io n *  etc# few of these condition# h#vt

bee* sy# f «»# f I ce I ly I nye8 f I §# ted I a comp4r t  fig hCS sid

aw I # I p I * regr c « s I or me Iked* * In p r m  11 c# I epp H cs f I on#

Thor*dil.c l i t  I p o in ts  m  f  f w r  preblemst

I I  Unless there I t  d e e p ly  # non** 11 near re U t le i ish tp  
between predictor end c r i te r io n  there I t  no 
uftlqw* b«s is for selection of e cwUof# point# 

t l  with « i t  rge number of predictor t e r le b l ts *  the 
t r i a l  end error process with «M the possible 
combine tlon* of co f t l t t f  po int*  1$ * *  overwhelming 
N s k *

31 Adjustment of standard# to supply end demeed I *  
simple p t f b  s single compel t ie - ’score* but re~  
q u i r e *  t o l l  YtctMftpotitle* with a n f l f fp fe  cutt ing**  
ice re t  to determine the percci'tege of *p p t le * * ts  
s e le c te d  by o ptvefi cembteitte* of score*#

41 Tbe mu I l ip  ie cot flop** sc© re met hod Is not adept** 
«bte to the problem'of c ie s t i f I c e f lo e *  e* d t *«• 
HnCt from *e lec tio*#  Since I t  g tvci  no €t©*ntf**
to f ive  score shewing degree of obi I t t y  for #»y
port let#Ur Job#

With re s p r i t  to thc*c points, i t  l e i f t  I *  p u b l ic

per sofifti! select I on# I t  I f  pert locot to eote thit# In

us ing compos I tc scares be ted on the met t ip  f t  re g re ts  I on 

method# there Is s im i la r ly  »o onTgot bests I m  se le c t io *  

of the c w U o f f  p o l i t  vbleh separates the q u a l i f i e d  sod 

uequelif ted* in  both Cites# the dee!t ie *  g e n e ra l ly  t *  

• «̂de In termf of supply sod demand* end the emount of 

rtsfc that is  f o l t r i b le  I *  accept ing  wAltfcety applicants*  

besed o* the v a l i d i t y  o f  the p re d ic to rs #  The problem of 

selecting c u t t i n g  p o l i t *  f o r  t r i a l  Is soluble* w ith ! *

the l imits of the modest number of tes ts  In mof t  sc N i l
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t t  l t d  fen programs* by o*« of IOM or other sor M »$ do*

wfca*# These are i l w  essentia I to «ny large scale 

m u l t i p l e  repression analyst* and weighting* S im i la r l y *  

machine fjfoe«<bf*i  tbowld meet the problem of as t Ima* 

Hon dl w s i l i f  of c|«* 11f led applicants* within the 

l im i t *  of pract ice t  test programs* F ina l ly *  although 

fhr qynotI tattoo scores on predictors have not hten 

o itd  In previous studies to f in  I  tha applicants* there 

Is no reason why* a f te r  cot Hug scores have been dotor*  

mined* I ha fast scorns should not bt used* In fact*  In 

public personnel work* ranking of candidates I *  a«n«r* 

a l l y  a raguI foment regardless of the method* of sett tug  

the if  l y i n g  standards#

In  view of the t h e o r e t i c a l  advantages a t  wot I a t  

p r a c t i c a l  values of *veh ey H o f f  methods* and desp i te  

the dl f f ley I fl at posed by Thorndike* further study of 

♦ha f t  I t  f ive  values of such method* as 

m u l t i p l e  regress ion  seems f y l l y  J u s t i f ie d *

D# My I ♦ Ipta « u t *e f f  score method* to predict  a a*  to*

g o r le a f  c r l t a r  io n •

Tho methods reviewed abort a r t  f t  fated In that thay 

:t oa* of f i t  aafyal t « * t  tooraa and a r t  concerned 

with maalpvlt Hn§ thast i c o r t t  In a ts !a lx is §  group d l f *

f t r tnco* or predict lag a c r i te r io n  variable# A somewhat 

d i f f e r e n t  approach f o r  -combiMag touts to p r e d ic t  a

red c r i t e r i o n  has bean developed fey f ree*an  and
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TM s * *  t hod wtu 1d sppeer to bo re ye ii*« for * H u *  ft ©»i 

ohcrc the c r i te r io n  I t  4 dichotomy# end where 4 1 * f loe*  

Hons oukoog* ©r * rooting of* the selected group I» not 

# reqotrooiCJit* #ed where «o«i*lifMter re is f t on* might 

exist# However# tii« problems tb i t  would be relssd by 

the ftft4 to adjust the eyt«oft  points i© y ie ld  e re­

quired fmmfatr of selections boot got boot f u l l y  litres tl*» 

go tod#

km f*s H ern  fad pro# Mg methods#

f l i t  ostoooo of t ist  method* which stoy conveniently bo 

grouped os pot to r t  «nd p r o f i l e  tenbetqecs I too l» the 

ossomptloit th a t  the to to I pepu lotion under study con bo 

c l o t t l f l o d  m. each predictor t o r l f b l o  o r  o t f r  lbut«» tad  

tb * t  p a r t i c u l a r  comb loo I f  ©at ©I swell c lo s t l  t loot loos 

w i l l  hove unique so loo i or the p r e d ic t i o n  of c r i t e r i o n  

performance# lo o p s  113# 341 be* discussed la  d e t a i l  the 

theory underlying these methods# 'ffeor* each vtr loblo  

e ta  bo c l a s s i f i e d  w i th  accuracy I tor example# such a t ­

t r i b u t e s  i$  too# occupation* ate# I the major problem that  

remains is  the procedura l &m of I dost f ly  log i l l  p o s s t -  

b io  comb|os Iloos aI -such categories# so tb s t  etch comb!* 

no t ion  can be «yafue led t a dependentfy# loops proposed 

H#dd*ad* codlog of v a r ia b le s  un ique ly  to I d t o l f f y  a 

p o r t  I co lo r  combination# or os bo c o l l s  I t#  "the u l t im a te  

breakdown s o c ie ty  to which a given per too belongs1* 134#



m

pg* 4 I f *  This *w4»tr !  th* is ,  i« e f fe c t ,  « eeff  entry fa 

•ft I by I  table of I v i r l i b U i  each categorised l» op to 

I  ®fot#pi* Ht points out tb i t  the ty tod

•Jtlqwiftftss of a *vfe*pftpala Hon varies *1 th the v a l id i t y  

and Independence o f the predictor variables* Thu* i t  11 

<ftitreble for restareh tb i t  there be only a l imited wvi»~ 

her of v a l id  m 4 Independent predictors* Also, there 

iboo 14 ¥« *<* t y •  very few e# t« f ©r 1$* 11 oni per ;, y« r i * h I «#

• tftcf t« c i I t  ttoft «o$t have •  i i r f « enoesh fr«~

qoeftcy to y ie ld  re f fable d l f f a r t * t ie  1 erf te f lon  meant#

J#itfi*#ft t tS)  hat developed « t icRlltr  cod toe method 

bated «•  H «  proper t ie* of the binary namber system* He

•  No describe* i  procedure tor comparing the obtained

f reqoency o f  *ub**p0pe I *  t ions with enpeefancy by •  ch i*  

squared cr l  ter low# f  oops* e«Mm«nH as to number of  

categories and Independence of y«r |«b l«*  • ! • •  apply to 

Johnson** method* Johnson points out one advantage of 

such coding methods over mult ip le  corr*  let  foil} they per*  

s*1 t the store or code of the sotr»pepof*f f#»s to shoe hoy 

the store yes dor feed* wb*r«as In mult ip le  correlation  

this Information f*  oof apparent In predicted c r i te r io n  

stores*

f i i t l e r  I lS t  rtcftnf lv  has studied l i t  unique pa ttem  

technique as compared to mult ip le  regression* In pred ic t*  

lit® both coftttftftftftf and dlchotftMftftS c r i t e r ia #  His proce*

dure was, to genera 19 to c la ss ify  a population Into sets



2 !

of p # H «r*s veryto# the 0 # pet feres by cl inging

H i t  number of ca tego r ies  0 ! ttefe y t r f s b t t *  ITbus* 3 

v s r l tb ie *  etch f t telefortf icd would y ie ld  27 uolqv* pst~ 

t*rAO«t He found tbst tb* m ult ip le  regression fecit* 

oi^we wet superior lor questI f i t l y * *  t In te r ty ~ r c I t  ted 

u t r l t b l c t *  but thst uotque patters*  were equally e f fec*  

ISvi for  quo111# tfye or # ml s lu r *  of fcotb Hods of 

f l f l l b U i #  l | «  opertt iog tdvtofige Id using only *  

smell number * f  e t fe g e r l ts  of f f i t  prcdtcfur*  did :m \  

result  In s Ins* of v a l id i t y ,  tod tlowtd l« t t  shrinks#**  

l» general* t  crude grouping w i l l  ««r# predIctor v e r t -  

tb les was superior to refined c t t e g o r i t i t  ions wlfh 

fewer p red ic tor**

T i ls  study confirms e e r f t io  th eo re t ic * I  egpects*

1100$ ts H  f i t  grouping e f fec t  to c o y re t i f lo n t i  

to t fy t l f t  sod ts to the incrcnse In v a l id i t y  f t  I t  l td  to 

iddlng Independent’ end.>.ye I Id  predictors f t  ts tw ist ing  

b tt te ey *  A* Tucker polo Is out* I t  supports the view 

that s c l ln ic te n  or counsellor can t o r i  mart e f fe c t iv e ly  

wi th s specif ic  number of p s t l tm s  biied @0 t  few ct f t -  

porles tod wtrlsbles* thto w i l l  * i*rgc tod vnmtntgctbic 

number of paorly d t l to td  pet terns* As t ie  fees Is tor  

c t fe g o rfs t t fo n  0# qu#nft f i t l y *  wtrfsbles* hevcyer*

Tucker used « r b t f r t r y  grouping* or s f te tne scores* Me 

did m t investigate r t l l o b l t l l y  of d ifferences t o r  

yerytng numbers of 'Cttegortes* ewcept to terms of th e ir  

e f fe c t  00 the s b r lo k t f *  of mult ip le  corre t t t ion s  to



cr © s s«va 11de 11 on#

Pi i te m s  ©.©4 pr o f t i e *  which represent them h«ve been 

•  major toot ©I t i l n f t l i n i j  voce HoneI counseltori ,  and 

others eonc« r » « d  v l  t h  a d v i s e m e n t  o f  I n d i v i d u a l s  a n d  

p r e d i c t i o n  of in d i v id u a l  success* bsosler 124* pg«

lecewee p r o f i l e s  ere simple to co n s t ru c t  end are 

s u p e r f i c i a l l y  easy I© i n te r p r e t *  they c o n s t i t u t e  one 

of f l i t  most popu lar  methods ©I summer!elng the re *  

s u i t s  ©f m u l t i p l e  mceswrcfiieat, They* . »eeeh1c one 

t© t p le t v r e  the to te  I set mi t e s t  scores end th e t r  

In t e r m i n I I o n *  e t  # f iance#*  Here, more then to any 

© H e r  aspect of  t « * t  I n t e r p r e ta t io n *  do «« need to 

hewer e of • tern tug s i m p l i c i t y *  By f e l l i n g  I© uves*

I Ion the r e l i a b i l i t y  ©I differences between stores* 

end by re ly ing ©a -the Judgment of the in te rpre te r  

t© mefee the over*#11 summery* we Ignore the pots lb I t  

were!tab!11ty end In v a l id i ty  of the oversell  

I Ion which would be Instant ly  revealed I t  lest  

♦simple* methods were used**

There ere many discuss tens of the use ©t these 

methods In vo ca t ion a l  gotdeuce# Temps* I t i l  review of 

the generel problem* $eraette*s 131 d iscuss ion  of ©ecu** 

pet I one I aptitude pet terns* and Harmon1* I IS I rev lev of 

voca t ions  I e p p f I c e t io n s  are represen t i t  Ivc*  Harmon



twcli to o t *  are aval lafo t«#. the counselor w i l l  depend on 

*qwe l i  Id 11 v« c l I * t e a t  I f t i l f M  end Judgment* app 11 ed to

c l i n i c s  I clues a v a i la b le  1 a p a t te rn *  «***d pro !  I l e t *

d e v i c e s *  w h e n  s v e t  ' t a b l e *  . e f H # o r

s h o u l d *  s u p p l a n t  c l  I n l e s  I

of fattfo at tliI i time* Soper

went of i t i t f s l S c i l

remains 4 quest ion  

t e l l  ewes that  c U n  I~  

n e c e s s a r y  t o r  p r o p e r  u s e  o f  

r e v i e w e d  1 #  d e t a i l  

s« d e v e  

o f  €  I I  f t *

Ic# I work ra th e r  than group p re d ic t io n #  Me 00le t  H i t  

s h i f t  to *!ndt vldee l«*€entered* s t a t i s t i c s *  sod reviews 

the methods o f  p s t f t r s  ana lys is *  ^technique of l e c t o r  

a n a lys ts *  ra t ing* seeling* tad mwl H e e r te fe  a n a lys ts *

recent enamptes of studies w h i c h  des I wl th psHerns  

foe c ited* Cronbeeh I I I  proposed s petfood lor deftn** 

1*9 In t ra i le d  I vidua 1 p r o f i l e  starts I tor & vtr le fotts l  

sad p lo t t in g  them on t r l  engv lar* foomogtoeeos'^cooydina I t  

diagrams to determine whether and what patterns existed  

In the froop* DwMts 171 has devised * measure of pro**

1« order to tap to I t  pred ic t ive  possW 

foil M i e s  of combination* of response l a  s i tu a t io n *  In

which etch I tern of a pefr  separately may have xero 

v a l i d i t y *  f oot  t h e  Inter**! tem c o r r e l a t i o n  I s  d i f fe re n t

I n  t h e  t w o  categories of t h e  c r i t e r i o n *



c m m t  t i t

STATEMENT &  THE fSotUEMANf) IIS StONIflCANCE 

A* Object!***' of this study#

The gonoril ob)«ettv« of Hi i t  study wos to Invest Igoto 

severs I methods tor the comb loot too of predictors with  

retpcct to fh«tr  of f t e l l  vw  ess In predict ing cent if**# out m 4  

coteparfc-ot e r I  torts* ssd their p rso ttes i !  tyt s i  compered 

to m e ft tp l*  c©rr«leff«M* #*t#!ysl§* le tew t*  of the orient#** 

tlon of Hit study toverd methods »Mch i r e  eppifeeble to 

selection end placement r t t h t r  thee to goidsee* tod counsel* 

11«f  functions* the method* t« lot. l td for study were th*

Mu I t i p i *  Co I f f  t t 4»Seort# for predict ion of s continuous «rl<* 

tef lon* end the b o i t lp i * * € h t f for prediction of * e e i * * * # *  

f c«I c r i te r io n *  Th* ehofte of th ts*  methods for study * e *  

be ted lerpely m  th* t h * o r « t l « i l  «**4 prent ice I  sdveit te.@«t 

th*y teemed to of I f f  | hut * Iso os Hit f lndfsg the t ,  per t i c *  

v f i f t y  for f i t  M u lt ip le  Cuttts*«Scor* method* the only d«** 

t i l l e d  study reported f i l l  oss conducted coder serious 

lijRt f i t  l o t i *

A stcood objective developed during the court* of th*  

stody» Attempt* to l im p ! f ly  «»d to develop i  ra t ionale  

for th *  MGS precede?* r«v«et*d th* need for i  h o * I*  for  

c # t * * o r I t In s  cent locoes variables preliminary to reeombi* 

s o f tm  into  patterns* Th* object?** th*s TormefeNd was 

to ls y « * t ip s t *  siothodft for determini ftp th* optlskota c«t**or*» 

i t s t i n *  of tost d is tr ib u t io n s ,  Ood to tup loro procsderes
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for combining tecfc c ft f tg e rtt i for prediction porpe§«§♦

Tfct tn l f la t  deft I git ©I th# tnf»«rl»tnt did net fo l ly  cn»

comp#&$ Ik t $ ©b|#cfIy«# Aft # r« in H  * cc r I# In  I im f f t *  

tteo» I ft th# dot#* por tico I f t I ty  nttfi respect I© I I #  

i l l *  of t% f t f fcct III I t  ph#*« #1 Ik# itody* I t

yfti prncttcftfet* to dcv|tc ft ftfttcgori icing method ft fid ft

pnHcrtt iftft lyft l i  precedere t i  ft p i l e !  study tor fetor# 

fiftborftlloft#

B* Signff  left Act of tM #  stody*

f i t  theoretic# I tfgnttfcftftce ©I this reicercfc I I t i  

In Ik# posstMUty of ectft&tIthing me tfiodt for th# c«t«* 

gorlift floe* comb Inet too ft ad I at* rp r t  f i t  Ion ©I I# i t  

tcercs* I » ft per Heeler Had of prediction- §1 tent Ion* 

ofeleb »#y fee mmrt effective then the typiee ! mi I I I  p i« 

regrctsfeit method* A mtlliot of ftnetyils ohteli dot# not 

Involve the essiimpt ton* of multiple regrets ton* ft»4  

which permits meting etc of verloes pe Herns of t i l t  

secret* wool4 ftppetr I© htve vftfo# both for selection 

ftn<! plftfttmcftf or coons#! I to® etet* Of practical in* 

t«r«st I# public end privet# personae! • election ergon!*

* # f lout*  Ik 11 tfedy «s#y result  I# guides for l i t  o f f  ecHve  

redeotteft ef f t *  Hat# • coring tad test f tnn ly i t i  time*

I t  ©Hers Ik# r « t i l M  it  ty of ftort e f fe c t iv e  predict ion  

devices then «r# yielded by meltfpte regrets ton prec«* 

dvrct for f i t  pnrtfctilftr progress vied fn H i t  study*
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A I though t h *  p t* e * * n t #n.o l ys i s ,  h«$ huen  c t r r I « d  ov I 

■% f H<? f r 4 3«wor k a f  4 *e 1 «c H  on program,  the resw I I s ,

4 r H  ru l.i r I y as fa a i d i j  f o r  d t i l a l a y  t « s f  pa H « r a * f 

' u ! - !  ap-?ly » i h ® '?:■'-*'■*•? r a f p r o - I r m  >? uS3 of £e * t  score*  

or roc-4 Hon a I T j U i ance  an i  c t l n f e o !  pg rpo* ** $ #
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MgfH&S AND IlS U tfS

&# G e n e ra l  p rocedure#

T M ' t  t e c t l o n  p r i i i f t t i  •  U r i e l  .o v e rv ie w  e l  the des ign and 

method ©I t h i s  study# The g e n e r a l  p la n  in c lu d e d *  as a I f r i t  

s te p *  the. d e te rm ine  i f  on-and s e l e c t i o n  © I  b a e tc  d a te  In  a 

p r e d i c t i o n  s i t u a t i o n  which met these c r l l e r l e t  I t  m u l t i p l e  

p r e d i c t o r s  which were homogeneous. In  con t e n t 9 r e U l i v e l y  

Independent*  and s a t i s f a c t o r i l y  r e l i a b l e *  f t  s u b s t a n t i a l  

v a l i d i t y  fo r  the b a t t e r y  «s a whole* f t  c r i t e r i a  which c ou ld  

be o f f  U s e d  both a t  cont inuous  end as c a t e p o r l c e l  v a r i a b l e s *  

41 a r e a l i s t i c  t a d  m e an in g fu l  p r e d i c t i o n  « I t o e t t o n  so t h a t  

p r e c t l c e l  pf@b t.emi- I a a p p l i c a t i o n  ©f the  procedures  end r e ­

s u l t s  o f  the s tudy c ou ld  be * tod ted* end so t h a t  the re** 

s u i t s  m igh t  be ©I d i r e c t  v a lv e  In  a c u r r e n t  program# N e s t *  

random.samp I t n 9 was c a r r i e d  ou t  from the t o t a l  exper im ents  I 

p o p u la t i o n  to s e l e c t  e x p e r im e n ta l  and e r o s s - v a I  I d a t I o n  $«m** 

p i e s *  and a second cr©ss«*va I N a t i o n  sample f o r  study of  the  

s t a b i l i t y  o f  techniques o t h e r  than the m u l t i p l e  r e g r e s s io n  

method#

Following the selection of the random samples* mult ip le  

regression analysts was made for both continuous and cate*  

porfcat c r i t e r i a  In order to select predict ion b a t te r ie s  as 

bases for comparison with other methods# M u lt ip le  cutting** 

score and m vlt lp le -cht  techniques for selection of a predle-  

l ion battery were then applied# Comparison of the several
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methods « * t  fits I  mi 4# la terms of s im i la r i ty  In predictors  

selected* p red ic t ive  e f f ic iency*  s t a b i l i t y  I# cro***» 

va l id a t io n*  and p r a c t ic a l i t y *  f i n a l l y *  experimentsI studies 

of methods for 4 m termf a lag the optimum c#tegorfx#tton of 

prod I e I f f #  a *  '4k fo« t i t '  fo r  !v# 11a§ p# f torn* of p red! e for 

variables w«rt carr ied  m il*

ft* SpecI H e  m« thods in 4 re ad 1 ti*

i#  Descrip t ion  of populations end deft  se lected for  

i  t ody* I tec Table I I#

TM  variables used In this study are the tests In 

the Designation le t  I  battery tpredlcf&rsl  developed and 

administered by the U# $* C i v i l  Service Commission for  

the ®t« of Congreftamen Is making select font to the U* $*  

M i l i t a r y  end Navel Academies* Tfclt battery  consists of 

S sub.tea i t  of vocabulary* reading comprehension* t ie  I 

r e l e t l o s t ,  surface development* and elgebre# Samples of 

these I teai types ere $1 vca le Appendix I *  A more de~ 

fe l le d  description of the tests Is shove le Table I*

The continuously d is tr ibu ted  c r i te r io n  Is the sum 

of tee ted scores on the to trance Examination* This ex* 

aminetton const sis of aptitude tests (severe! verba! 

sab**tests and algebraic computations! and achievement 

le f ts  In English* &*a thematic** and U# $■« H i t  lory* Not 

a l l  the achlavament lasts a r t  taken by each candidate} 

certa in  tests may be waived where educational pro** 

requisites are net*  fecial t vet y few candidates compete
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fa the His lo ry  test*  In th is  study, In order to h*v* a 

homogeaeoys group fa r  the c r i t e r i o n  and la farm* o f  ado* 

c a t t o e * I  prevent* Is H a s ,  ©sly those cand ida tes  tak ing  Ilia 

a p t i t u d e ,  Mathematics and I n g f l s h  tes ts  have been In*  

e l u d e d *  f  r o m  t h e  g r o u p  a p p l y i n g  f o r  W e s t  P o i n t .

Th* categorical c r i te r io n  I t  I ha pase*fa t l  rat ing oa

the I n t r a n e t  Ixamfnation* Candida t a t  a r t  re je c te d  t o r  

f a i l u r e  on any owe of th *  several p a r t *  of th* last#

Tha population fro« which th* study groups ha** baaa 

selected I t  2114 candidate* In lha ju»« IPSO Designation

anamination* This population I t  represented In th* 

analysis fey a 20% random sample, H a 436* ld « n t l t lc d  as 

Group T* Of tha to ta l  population 292 candid*fat were 

among those who too It the Intrance battery in hterch I9 S I» 

These 262 casts for whom both predictor and ar t  t a r ! on 

data wcra ava i lab le  arc designated as Group C* Group C 

was subdivided by random sampling Info two groups, of 

146 eases each, for tnptrlmtnf#!  and erass«va11 da flea  

use* These groups arc designated Groups Cl and C2f re*  

spectlvely# f i n a l l y ,  a th ird  random sample. Group C3, 

was selected front the total Group t ,  for further study 

of samp 1lag s t a b i l i t y  of the mult ip le  cut*off  methods*

A s t r i c t  of unpubl ished s tud ies  conducted by the 

Test Deyelttpmtft't S e c t io n , .Uft! fed 'States C i v i l  Serv ice  

Commission, have conn tat eft t ty-ehowit\ high v a l i d i t y ,

12 ss appro*Imately *71 for prediction of on

f i t  .Entrance *xe*M«*;ttoit, high re T le b l  t t f y  of f i e



component auh te t ta *  and moderate or tow In te r  te s t  c o r -  

r e l a t i o n s *  These aty-cllcs have shown r e l a t i v e l y  less 

v* t i d i l y  l o r  the a p a t fa l  va r ia b le s  (var iab les.  3 and 41 

than fo r  the verbal ( v a r ia b le s  t and 2 lo r  floater lea I 

v a r ia b le  I v a r ia b le  SI* The b a t te ry  1$ under fu r t h e r  

study wf Ifi p a r t ie s  U r  a Hen Hon feting pa I d to the con-



31

Description of Groups and Variables

A* Groups

Gf* No# N . P«„scr Ip.I.iOft of
T

C

Cl

C2

C3

4 36

292

146

146

146

&i*dom sample of WjL ©I to ta l of 2114  com­
petitors In the predictor battery*
A ll  competitors for whom the uniform c r I -  
t«rlon Is available#

the isper Imcitt# I Saaasfy.t a random 1y-seiccted
10^ of wFpSp S 'u s'«2T a *Tr'f ft t  p red ic tor  group 
for  determining mu 11 Ip le - regre ts  Ion weights  
end m u lt ip le  c u t - o f f  points*
F irs t Crosi-VaffdafIon Simple -  the remaining 
5CP of Group C i f  ter t« lection of Group C lt 
used for c roster#I ids I Ion of multiple regres- 
sI on and mu 11 Ip I* cu t-o fI me t hods•
Second Croas-V*I IdsfIon Sample *  a randomly 
¥«TeTfT<rW r further
eross-va11 delion of mult Ip I t  cu t-o ff methods*

t *  F r e d lc to r s i  

Var

C.

No* Content No# of. 1 terns ScorInn Method

1 Vocabulary IS H«* t i g h t
2 tend ing Comprehension 25 Ho* S igh t
3 S p a t ia l  d e la t io n s 21 k -  W/4
4 Surface Deedopmtft t 21 t  -  rn/4
S A Igebra 40 No* S igh t

CrI te r  l a

‘+ No• Content Scoring Method

6 Sum of scaled scores on in  t rance Each te s t
Tests IWest Po in t  A p t i tu d e ,  p lus bated on
Ma th Ach 11yemen t* p lo t Eng 11sh scaled score
Achl cucment1 w l th  Mean ■ 500

SO •  §0

1 F a s s - o r - t e i i  on Entrance Tests N tlu re  on any
6 n e  o r  m o r e  o f  

3  T e s t s  b e  I o w  

a  s  c a  I  e d  s c o r e  

o f  4 5 0
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£ *  D e s c r i p t i v e  s t a t i s t i c s  a n d  s i g n i f i c a n c e  tests f o r

I
popu Ia f 1 on and exper Iwent# I grevp*•

Tabf* f  summarise* t ie  descript ive s ta t is t ic s  lor  

each variable  and troop* ?h* i l § n l I I « * b c *  f a * I t  l«tdl~ 

eat*  H a l  Creep C I *  not a p'*»d««i sample I row the total  

population a t  represented by .Groop Tf but I *  a m !acted  

group with higher *»«*# scores and re s t r ic te d  v a r i s b l l f -  

ty In cacti var iab le*  Tills Is an expected reso11# Tic  

f>«straction test rcsof ts a r t  used by Coiiprtssmeo to 

screen- candidates before they talc  the Entrance Exawl* 

nation. Tfit re jec t ion  of candidates #a the basis of 

loo stores on lb* Dasf fact ion t * s t $9 which a r t  pot I *  

l i v e ly  correlated ot.tb tba Entrance I  semi nation, would 

resu lt  la the higher mean and reduced y a r l a b l l l t y  shown 

by Group C as compared to the tota l  pepv la Hon* Gr ®wp T# 

i t  Is apparent that tba mean dif ferences among 

droops C l ,  € t f and C l  arc not s ig n i f ic a n t  tor any of the 

vartab las# Therefore, I t  Is lodged appropriate to apply 

regression weight* and cutt ing scores, derived from the 

ceperime*I* I  temp!* d i r e c t ly  to the crosses*11 da floe  

samp fee*

I
taw sco-res for a l l  of droop C m  a l l  va r ia b le s  are 
give* la Append!* II#



m i l l  a
uiV-s

0 « ter !p t$v«  * t « f  t i t l e s ,  t i t im #** * !  p « lu i» l  I f f y *  * *d  !« • !§  #♦ t l a o f f  t l r ioco  #1 m*m  d H f i r t i c i i  of r«rt#t»t*$ for #11 ®tw$p9

No»of
U m J m h  l i m t
Voetb# 

IN«d too

I p lo t  i

Spottol

Sort *D«ir.

1 p in *  4

h i gofer#

6  o e i t *  hon

7  r # t » - f # f I  «* c r f t *

NJiy»434i

h u t *® « • « i

17*30 5*31 

I 3 . i l  5 .0 7  

30*41 9 ,4 3  

1 8 ,5 7  8 ,9 7

IM -2921

1 8 ,3 3  4 . 8 5

1 2 .1 0  4 ,0 9

3 0 .5 0  7 .0 1

1 8 .5 1  4 * 4 3

1 4 .6 4  4 ,9 5

3 3 .1 5  8 ,0 9  

2 1 .6 6  9*67

1 5 8 5 .7 7  8 2 3 ,0 5  

.7 4 6

.647

•6 5 3

.767

,786

•7 4 9

,846

.8 9 0

J :§ r« § M N *» < 6 )
. t SB j i i i z i l

18 . J ^ ’ 4 9 2  ,6 5 9

1 2 . f§ »  ‘1 4 1 0 4  ,6 4 3

i t ,  90 ,14.34 

(5 #  0 6  4 ,7 6

Mypofheaea a t  to a c t *  dl Hereoces

*1 that group C I t  i  random tamp I « frow Group T

61 t h a t  groups C l ,  C 2 , and C3 are random samples from grow n  C

.7 8 7

,7 6 7

21. 34 ;l8*76 ,870

    O r ,C J £ 4 * !4 6 J

1 8 .0 0  4 . 7 5  

1 1 .9 7  4 . 1 4

18.12 4,47  

12.23 4.49

22.02 8 ,37  

I5E7.86238.35  

.716

m

.7 8 2

.725

,887

f  <  .001 fo r  a l l  var iab les  Compared
■ • ^  y.

f  >  .0 5  fo r  a l l  va riab les  compared

18 .3 7  4 ,9 6  

1 2 .2 8  4 , 1 3

1 8 ,4 5  4 .5 5  

1 4 .2 7  4 ,6 3

22.31

1 6 0 0 ,1 2

.733

8 ,89

35.34

'fa'•\yi

t t * l f * b l f t t y  t$ f l a t t e d  fey fo ra * !#  I l f p$% tS4 l i  |

C>§̂
f t *  m

MMOTta
W

Tota l tco rt fo r mr 'Uh lm  I p in t i  only mr$  tdtftefete fo r tfe« 
2 1 8 4  I i i 4 ) d # f t «  f f o w  n i l  N i l  m m p  t  * ♦ *

1 . i
4 . J- 
• *f

w
v;"--v
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3.  Comp*rfton of m ult ip le  re g re t»Ion #ssd mult ip le  

euttlnp-scares tor prediction of « eon 11neon* c r l *

te r io o *

The e%erry*&eeii i t  le t e * t  t e l  eel ion method t i f f  «*e  

applied to the dele for Qfoup C l*  Tebie 3 shoes the 

me t r i e  of intereorre lo t Iou t  used In t b i t  e n e lv f l i *  The 

fn te rc o rre I t t lont of the tun verbal variable# tvertebiee

I end 2) #nd the tea. s p e l l # I  va r ia b le #  ( v a r i e t i e s  3 end 

41 ere h igher  then the overage# The § p # t f# I  v # r l e b ie i  

here the lowest v a l i d i t i e s *

TAiih 3
In te re o r re U t lo A i  of predictor v a r ie t ie s  end continue!!* c r I~  

I f f  Ion f o r  .ennertmentt l  Grmtp C l  IN* 1441
V # r l *b le

___ JL—
Fredt«tors

___ !L_____ 4 L ... 5
C r l t e r  ion

. .. *

* • I t ? *233 *€M§4 i
*216 *130*

a m •413
2 *210 *461
%
4
5

*040 .262
*300

*311
*262
*163

The le t#  weight#* end mult ip le  cor re le t !  on for com- 

hlnetlon# of predictors# ere shewn l« f i h l i  4# I tch  l f 

tor one or more variable## I t  o lg a t f le a n t  et the 1$ leve l*  

The Increnee In 1 for the addit ion to variables I  end t #

^these c o r r e le t lo n s  ere not i l g n l f i c e n t  a t  approx im a te ly
the $$ I eve 11 for  41*100#. the eorre te l  fop e t  th is level  
thou hi be * i w  or b e t te r  f l i p  p§* 4 t§ l *~
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m m  4

► w 111p I c earr«I©H©fl ©4 preyfcf-or varlafclts wf lb c a f t t i^ e v i  
erf  t r r Io n  orfl«r of # i  determined by Wbrrry*
C*> it J f j Test Telcetlors Me tkodg par f i«  I regression  
c U ^ h  end r«ftr«t*Ioft t f  on far  Group C l |  eorref effort of
p r e d i c t e d  «?n-i 4 c f y i !  e r f  t e r  I oa  s c a r e s  f a r  G r o u p *  €2  end €3  
#nd eomp v t € ti m» 111 p I « c o rrc U tto n  I  or Or ©op €2 •

r gdi c for y$f f jib Im,

5
5*2

$#2# i 
5,2 ,  1,3

5,2,  1*3,4

€ C a r f f l e t ton1 Be fa

♦563 ,4295 m
*■658 ,1798 121
*661 *1214 t i l
*645 *0553 131
*663 *0514 14}

X ps 5,30 X 4 14,76 % J  2,72 X *  2*34 I f  10,45 X +  992,75 
t> I 1 3  4 S

Cro t<*»v© 11 cte 11 an»

C o r r e t * f l o «  af predicted and ac tua l  c r t  t e f lo n  scores* 
Or t w p  C l  ss * 774*  € 3  «  ,761

t t f p f e  carrel#  ffon of predictors mi f k  c r i te r io n *  
t t r m p  C l  «  , 7 8 2

*A 11 mol H p le  .corre la t ion* »f$f i ! f fc#at  a t  1$ I eve I • Tbc
C \  tor R » *562 Is *057 g for a i l  offcer R*s# !f*« m *047*

1
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o f  v a r i a b l e  l f  and p a r t i c u l a r l y  3 and 4,  I s  t e s t  then

the s !.tnaard e r r o r  of 2* However,  i l l  5 ¥ * f l a b  les were 

re HU ac J f >r c r ■:ss-v** I * & t ton*  since there w* $ no 

& 1 p a ! I-! c * n  t d e c r e a s e  I » 1? by use o f  t he  lerpes.  t  number 

of  v a r i a b l e s ,  end I !  vies - des i red  t o  s t u d y  s f  I o f  the  

ver lab  t es by the severe I. techniques employed I f  a t  a i l  

p o s s i b l e *

Table 4 else? slows ft ie predie f lop  equet loo 'based on 

Group C l ,  Ami e ro t  t —ve 114 a ♦ |©n r t i y  I I t ,  when p red ie  fed 

c r I  ter  Ion scores f o r  Groups C% %n4 C3 were ob ta ined by 

the equat ion end c o r re la te d  w i th  ac tua l  c r I  te r  ion 

scores# I f  I f  an utiusu# I f i n d in g  that, re ther then 

shr I shape, the cor re  la f Ions between p re d ic te d  and se*» 

tua I c r  1 te r  I on scores In Group s Ct and C3 a r « h I $H e r 

then in  Group C l *  I This  r e s u l t  Is con f irmed by the 

d i r e c t  conpn t i  Hon of k fo r  Group C2*I  A poss ib le  

cause fo r  th is  nay t i c  In the d i f fe re n c e  in c r I  te f lo n  

var iance In the two samples* Group Cl has t  sraaI te r  

var iance than e i t h e r  Groups €2 or C3f (but not, s lcmtf f**  

cant ly sm* t i e r  on th e be s I f  of ?~t€S t i  J«

$ e l e c t  I on of a pr edl e l l  on b# M e r y  by t h t  t/w t H  p I c 

C u t 11ng*$core  method r e q u i r e d  • *  a f i r s t  s f t p  the d e f i *  

n i t i o n  of the c u t t i n g  or  c r i t i c a l  sco res *  The procedure  

used f o r  d e l  In f  no such scores on the  p r e d i c t o r  v a r i a b l e s  

I s  e m p ir ic s  I and judgment# I *  A t  -descrl bed by Gr !<** ley  

M i l  i  dt s t r t b u  t t o *  of  c r i t e r i o n  s c o r e s  i s  p re p a re d ,  and



a Avftfeer #1 cemvlettec c r i te r io n  groeps a r t  c t tab l  lihe-df 

«*§*# top top etc# Th* mac* N e t  aeore ol 

each tech I c **««?« 11 wa I troop i« dettaed a t  a it I m 11on 

l e v e l ,  f t  e x p lo ra to ry  e o r i  H t b  l i i §  method* I f  «a* 

found that I I  the i l i a  ol aeeb c r i te r io n  groups was loo 

the differences between iveceastve mmn t a i l  

*cor«i wowld.be to small as to h««« to  prat  H e a l  i t  gal f t *  

aaact* I I  too l t rg a f the relationships between cr I  tar lot  

and le t  I i f  various segments In f i t  range ol scores be** 

Come 4 11 # I to"1t to i t  $ 11 oga I sh »

5 a rtr«  I i t f t » I H  e<te e I  c r i t i c a l  %mre• ware « tod I ed* 

One procedure was to a t  f ib  I l i b  c r i t e r i o n  greaplegs ol  

«qu# i f rctfwtnetc* p r io r  to cwmwl i l t  on* A second proce­

dure «r#i to categerfxe the cr I tar to* d is t r ib u t io n  m  the 

basis of standard tear a groupings p r io r  to cwmwlatteiw 

However* th is  was found Suet fee t i r e  becawse o l  the sharp 

reduction la the number ol cases la the extreme ca te ­

g o r ie s *  The d a! In i  l ion  f i n a l l y  adopted was bated on 

categoric* with equa I frequencies tacb that m  category 

woe Id be $ m  H e r  than 10$ of the to ta l  N* I t  was a l t o  

coat!dared advisable to e s ta b l is h  I n i t i a l l y  a too target 

rather fhaa a too smell* number of categoric**  There I t  

a te l In c o rre c t  leg e f f e c t  I t  too many categerlea are eted 

I t in  ee me** d if ferences  be twee* successive eategorle* ap*  

preach ic r o t  hot cot I t  too tee are used*



I n the  C'.j u r s e  o f  exp ! * f f  ® i  I os o f  I b i s  a p pr o a c h *  4 s o r e  

direct m«? I h >d than th® t used by Gf ins icy «?#i Jevc loped 

f o r  d t f  \ « i t | o «  o f  c r t  H e ®  I s c o r e s *  T h i s  $ I t e r n ®  f i v e *

( I den f t f led  is  the Revised GLS | m th ! % $tudyj* tfef ! set 

t he  c r  I He® ! score d i r e c t l y  f ran ci* fc$or Ixe t Ion of the 

l e s t  score d l * t r IbvMon luting ®s e lose to equ# 1 f r t « | « f a *  

c I e$ 4 $ p r ic t f c ib t e )  r e t h e r  then I n d i r e c t l y  t h r o u g h  t h e  

c r  I t c r l o n  d I s f  r  I bv t  i on * T h i s  t e c h n i q u e  has *  number  o l  

* Jv®»tigcf:

*s I o rd ia a r i ty *  11 is simpler fa exerai n« end work w i l l  

tes t  scare d i s t r i b u t i o n s  !?? tes t  ®n® !y« l  s program* 

than with crI ter I on dite* since the test results ere 

gtner* IJy arrayed end examined for other purposes* 

h 1 the Id e n t i ty  of the per H cv !er I «Jt vl *Ju® I u In ® cr!** 

ter Ion drooping is I os I #1 scon as severs \ tests ere 

C'»e>bi ned| thus there seeras to be l i t t l e  value in us*»

I n-g ® c r i t e r i o n  grouping In Hen of a more reed I ly 

obf4 Int i /  t«s t grouping* 

cl test ce terra rt «r* n lv t  a 'direct Indication of percent 

se lec ted  i t  the de f ined cyf**off  scores* where®* c r l w 

terlon groupings require * computetIan of mean t i l t  

icorr* then in  ixftmts*tI?m of the percent who would 

be selected by that test score* The percent of c i tes  

tft ® c r i te r io n  gfoop end Is fh« test 'jrovp based on 

fhal c r i t i c # !  level varies widely i t  ® fuse I Ion of 

the c o r r e la t i o n  between c r i t e r i o n  end tes t *
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f o r  these reasons, both the loeh~Gr lm« Icy  MCS preen* 

dure «nd the f tcvlacd MCS were used l o r  a e lc c t lo a  o f  t o t  

b a t t c r f e * *  end the r e s u l t i n g  b a t te r ie s  compared, w i th  

the In te n t io n  to  use the most p ra c t ic a b le  and e f f e c t i v e  

method In the aohseduce! comparisons w i th  I be m u l t i p l e  

regress Ion method* Table S summer lees the de f ined c r t t t *  

ce l  scores end percent se lec ted  f o r  each v a r ia b le ,  fo r  

botb tbe MCI end fteel ted MCS metbods* f o r  p r o p e r * t i o *  

o f  the tab led  data, te s t  end c r i t e r i o n  scores were eft** 

tered on I S i  eerds f or  eeeb person* C e te g o r ls e t lo n  wet 

medc by ce rd » s o r t te g |  eelee Sett one of meee e r l t e r l o o
I

scores were mode d i r e c t ly  from t ie  deft cards*

The Judgment n  to se lect ive  value Is folded by the

s i te  of differences In mete c r i te r io n  score between tbo

successive c r i t i c a l  score leve ls ,  end by the occurrence

of no d if ference or actual reverse Is In mean c r i te r io n
fscores between success!v« le v e ls *

§

’The eoMpetetloes ere l i i o  reedtly  adaptable to IBM Isbe* 
U t ln g  operetlonsf In this esse* a l is t in g *  In c r i te r io n  
score order* showing cumulative c r i te r io n  score* end i f )  
test  scores* end l is t ing s  for tech variable# In test  
score order* showing cumulative c r i te r io n  scores* a r t  
desirable*

2th *  MC$ as described by Or Ims ley Includes the p lo t t in g
of the data In Table S, as an a id  In selecting tests*  
Graphs ware drawn* but were not found p a r t ic u la r ly  use** 
tut or essential in judging the r e la t iv e  value of testa*
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TABLE. S

9c t e r  ml n a H o n  o f  c r l  H e # ! t e s t  s c o r e s  (5f j  me in  c r i t e r i o n  s c o r e  o f  • §e lf:>c ted  g r o u p  t 'Yl  u u !  p e r c c n  t s e l e c t o r  f o r  each v a r i a b l e ,  by 
M u l t i p l e  C u t t i n g .  S c o r e  and R e v i s e d  M u l t i p l e  Cu 111 ng S co r e  met hod |  t b f .  "'Croup C 1,  M 9  146*

KCS M e t h o d ? C r i t i c a l  t e s t  s c o r e s  ( T l  d e f i n e d  4 1 ' t he  mean t e s t  scfcMT# ; f o r  the  t p c c i  f l e d  c r l  t e r  lo i^  g ro u p *

S’e i eV f fori"
C r l t e r  Ion

1 € v c 1 "& 
G rou p  7

A B
to p  10^ to p  20/a

C ■ '0 p v : nw--” E 
fo p  30$* i fop*, 4 0 ^  : '.. te p  SC

Mn f  
a v p . t  *  $ t < sc L o t S0:%

I
i  b o t

r "VS f l a b fe ^r  Y  % x  • Y  % iT\ * yL? /v % h:i$ t .?<{W • Vi*-' T — p r H — Y ~ T j ~ n r y ^ T
bo? JiiD -ot '20

I V o c a b u l a r y  24 1736 16 22 1710 26  21 1692 33 20 1689 39 20 19 1656 49 17 1639 6S 17 «•«» 17 **■«» «•>*■ 16 1627 72 14 1606  87
<a.WIWi»rr||M||i,t>y<iii» 4K|kM«l*r|C! o

2 Reading 15 1703 29 15 14 1673 40 ; 14 —  , | |  | 12 1636 60 U  1620 73 I I 10 1612 80 9 1612 82 9

3 s p a t i a l 21 1653 4 ^  ; » •* 16 2 8  5 5  20 —  1 2 0 19 1626 61 18 1612 67 17 1602 75 18 4** ■M" 17 *•* ♦** ; 16 1604 I I

t ni MU’ W-MWJXfn

4 S u r f *  Dev* 18 1601 32 16 1619 S4 16 16 I S  1 6 2 5  5 8  1 4  1 6 1 9  6 6  1 3  1 6 1 3  7 3  1 4  1 2  1 6 1 6  7 9  1 2  < • —

5 A I g e b r a 3 2  1 8 1 6  1 6  2 3  1 7 3 8  2 7  ,  2 7   2 6  1 7 2 1  2 2  * 5  | I 7 9 8  0 4  2 1  1 6 7 2  4 9  I S  1 6 5 0  6 2  1 7  1 6 3 7  6 8  1 6  1 6 3 8  70 1 5  1 6 2 4  7 6  1 3  1 6 1 7  8 4

V #

R e v i s e d  KCS M e t h o d :  C r i t i c a l  t e s t  s c o r e s  X d e f i n e d  as t he  t e s t  » ^ r e  re a c h e d  ©r.,,-exceeded by the s p e c i f i e d  c r i t e r i o n  g r o u p *

l e c t i o n  r e v e l I J
t o p  9 Q &  ;  t o p  \00%

1 D A I
t o p  4056 l» v  & SOS& f c s i  g ro u p t op 10/1 *s&3fiaf  >Y— -f.Op. JftQ/i f o p  7 0 %

V a r la b  Ie

1 V o c a b u l a r y 2 6  1 7 S 3  1 0  2 3  1 7 1 0  2 1  ' 2 1  1 6 9 2  3  3  2 0  1 6 8  9  3 9  . I p  1 6 3 6  4 9  1 8  1 6 4 4  5 8  1 7  1 6 3 9  6 5  1 5  1 6 1 8  8 0  1 3  1 5 0 8  9 1  9  1 5 8 4  1 0 0

i l i h i iH W i ii  J j i nx a r f iiw'uwiiK

2 Reedl ni t  &  1 7 0 6  " J O  1 6  1 7 1 8  2 1  : 1 5  1 7 0 3  2 9  ! 1 4  1 6 7 3  4 0

3 S p a t i a l m  1722 IS 22 1679 29 21 1653 43 20 1628 5 £ .

# 9  # * 4 9  5 2  1 2  1 6 3 6  6 0  I I  1620 73 1 10 1612 80 7  1604 86 2  l# * P jQ 0
ill  T f*»~-  y  m.iaa.— ^ M L .w   , l> M.l H ̂  â*w.**TK>4hi 111
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1 584* t o o

5  A  I  g e b f « 35 1844 10 31 1786 2 0 2 6 r f l $ h 32 23 1698 4 1 •21 1 6 7 2 4 9 |  1 8  

*

1650 62 16 1638 70 14 1 6 1 9  8 1 1 0 1607 91 4 1 5 8 * 4 1 0 0

F o l l o w i n g  Gr 1ms l e y #* p r o c e d u r e ,  b e l o w  t he  t e s t  mean, c r i t i c a l  sce'ees-are d e f i n e d  by c u m u l a t i o n  f r om  t h e  f a l l  end of the d i s t r i b u t i o n *

‘Because o f  the  f e w e r  d i s c r e t e ,  s c o r e s  In t h e  t e s t s ,  as compared to-- 4f.fi,; t  c r i t e r i o n ,  In r d e r  t o  a v o l  -J i r ! 1111 n h cases  wi t h a g iv e n  t e s t  s c o r e ,  
t he  g r o u p s  o n l y  a p p r o x i m a t e  I n c r e m e n t s  o f  10^* The p e r c e n t  sc l«C't.#i-}ihow the a c t u a l  p e r c e n t *
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f t m  l i t  b€$ d tf t  In T#bIt %$ t t r l t b l t  I  sbows f i t  

$ r t * t« i f  4 lll« rtftttft  imoitg l i t  o c t t i i l v t  **r©op* Im 

«st** crl tartan score* H ra *  1814 *1 f i t  A l o t i *  I t  

1617 #t f i t  |  t o t t l r  t td  m  r o t r t t l t #  T M rtfa r t*  I t  

« *t  considered tb it  t t r l t b l t  i  t i  iso i t  i t l t c t t v t *  

foHewttd by v t r l t b l t i  I t td  S* tbt* 1 tn4 4* THt it** 

yfstd.'MCS tIt© itltf ti tirN%lt J first* then

o r  Itb  I t i  2 tad I* ♦!«« 1 tad 4» for l i t  i l . i t  of tfc« 

c t l tg o r t t i  w*«d# fb tr t  I t  l i t  l i t  dlstSacHo* to b« mad# 

bthrtta Ib t i t  mttbedi*

?b« toeibf stiff on of I t i t i  tor u lccH oo  of Ifet moil 

predict! vt b i t l t r y *  for both tbt MC$ «ad Rcvtstd MCS 

met bod* v i i  uttdt by t i l in g  y i r l i b l i  I  is  tie  best* #dd*» 

fag to I t  # second y i f l tb l t *  t t4  t tm p t l l t i  t i t  mm® 

criterion  score m4 percent s t lte ftd  i t  tie  vtrfout 

selection level#* S l o t  v tr l tb lts  S tad 4 tppttrtd  

r t l t l l v t l y  tacfftetlve* fbtv m m  tdded to tie M t te r *  

Its  i t  I t r  cenblast font of I# I* tad 2 wore studied* To 

t ie  b it  I 2 Its  t i  m m  ««* t added oilier v t r l tM e t*  sad so't *
;

on, v a tlf  fbt »isItmm predictive *rr#*g«m*nt *s§ found* 

Tb« resoHs of tMs orerittea t r t  sfeo** I t  T tb lt 6#
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TA&U 4

Mean c r i t e r i o n  tcores tT l  and percent  §e Ice ted at  va r ia n t  c r 111 c# I- l«ftf« levels for  speci f ied lest  comb I na l i o n s ...
'i ~
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Evaluation of  the var ious combinations was made by

Inspection of t ic  mean c r i te r io n  scores m 4  per ecu f t

selected# A comparison #1 f i t  to© methods f o r  given

combinat ions of v a r ia b le s  shows no app rec iab le  d i f f e r * *

enccs between IIcm# fo r  o**mpI t *  compar f sot of* t i e  ICS

b a t te r y  $ g l * t  w i th  t i c  I t v l  i« 4  Mu$ b a t te r y  $#2* I shows

m  targe differences* end i t  a number © I  points t i c

mean c r i te r io n  scores and percents «cletted  ere t d c * t t *

ee l#  S cc tu tc  « f  t i l l  s i m i l a r i t y  on ly  t i t  i c e I l t d  ICS

deft  m re wicd t s  i  best s t e r  s e le c t io n  ©I # U n c i

battery te r  compart*©* w i l l  mult ip le  regression method#

f i t  m t l  se lective be f t  cry was judged I© be ©at which

included variables $*2,1*3 at the A to D leve l**  cast

« * iy  S and f  at the £ I© |  Ic v t is  I set Table 61* This

batte ry  would select $$ ot the group with a mean c r l *

ter ton score of tCIQi |& I t y t l j #  for  selection ot larger*

percents# t e s t *  5 and t  appear to  y i e l d  the b lgbes t  mean

c r l t e r l o *  scores* In general# In ce p t  l o r  e n t r c m  $ rm p $

fa  which tbe percent selected t i  to smal l a* to be fieri
»

only core l ia b le *  but ©I I t  f i l e  pract ica l  'significance*  

lb Is battery  appeared to be »©st e f fe c t iv e  over tbe t» *  

l i r e  range* I t  Is. recognized* however* that the 

dis t inct ions  4mm§ tbe various combleatloa* become-small 

and probably unre l iab le  as the percent selected Increases*  

The cutt ing  scores for ibis battery  arc sumnerteed In 

Table ?*
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Tbt fttvteed fCI bettcry end tb« i%erry»PooiIHIt 

bettcry# #» described *bovc# were erosft^velldeted esd

them compered# The c u t t i n g  scores es shown In Tsble 7 

were applied to Grottpf ,C2 end €3# end the percent 

selected and me#n c r i te r io n  score eompofed# The ssel t l *  

p tc  r i g r t i i l © #  e ject ion item  I be wberry-Doot 11 t i e  

a n a ly s is  I or Grtop Cl w#i need to cstlmetc c r i t e r i o n  

scores for Groups €2 end C3# T be# the €2 end C3 gfwipi  

were arranged In o rder o f  p re d ic te d  c r t  te r  Ion scores# 

From t b i t  errey# H  w«s possible to compote tbe a c tu a l  

me*e c r i t e r i o n  scores fo r  var ious p e rce n t !  selected# 

corresponding to tfee percents selected by tbe f i e r i t e d  

ICS method*

TAIIE 7

CuHlng~sc®rcs fo r  tbe most p r e d i c t i v e  b a t te ry ,  se lec ted
by tbe f ierised bC l  method

St lee Hot level
Verieble A S c D i f 0 H I i

S IS 31 26 23 at IS 16 14 10 4
i  it 16 15 14 ' 13 1 It1"1 It IS 7 i

™ 1  ■ — ^ 23 21 m m>nm :tMMSS — «*«*

3 24 32 21 m
1 iTi .. mum

Tbe too better l e i  were coopered Is tbe following 

weyct

el similarity Is tests selected# There Is close egre t*  

*ent' es to tbe order'of yeiees of t b e ‘tests# v#rl* 

eblet  5 cod 2 ere of most value, thes t end 3* 

Verieble 4 wes w i l t e d  In tbe fcevtsed MCS lend eilgbt
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h$m hem  i f  tssffti f id  from f i t  fb tr ry ^ o o t l  H t f  t f to t *  

h i p r id f i f ty *  v t fM  #1 **rle#§ rat lag * T N

«f#f# t*  T ib lt  f  t i t *  11 H i t  dtff«r*ft€« b* ♦**■** f i t  

Hft vfeert f i t  percent f« !te t*d  f t  r i f i t t v i l y

l i f f t #  0 t# ftr tn e tf  i t  i t #  stlceffo* r i l l t i  t r t  

teftfttfttffttif f t  f t*o r  of f i t  tb « rry « O ttf fH it  

Tfcl* feotdt tro t far befi Groups C2 m 4  C3#_ tnif f i t  

41H tr ite * ! !"  *M !e  e o M f tN i t  In d irec t!***  t r t  not 

**rv  It rg *  w it* «9fnf»*r«4 fa f i t  tftadtrd  4 tv lit t* f t  

of f i t  e rt ie rto *  d fifrfbutton*  

i f  « tib t 11 ty m  ero«i*»vt 11 dt t ! ©t# f i t  trots***# 114$ f lot 

i  f t b 1 f I t y  of l i t  wb*rry*D*0 f t 111*  mtfiod Hti beta 

described t i r f f t r  f t  Ttbft 4, I t  vMefe to i i r l t k i f #  

M i  fooikd# fo r  f i t  f f f  l l t d  ICS tM l io d ^  Tab I t  I  

iftcry* tb it  f l t r t  i t t  r t f t f l r i l y  in * I t  >d ttf tre a c t*  

&m&g f i t  tfcjrc* §rmm$ wf th rm p m t 'f&  f i t  percent 

i t  l*c ltd  end mm ft. criterion tcor*!* except t f  f i t  

i l f i c t f f  *«df I test rettebte $eNr Bait

t*y«fiyfc*r€  f i t  frtq*etct«» t r t  ytry tm tlU  

41 prectteeftty  of f i t  mttbodi* T it  revised ICS stethod 

i t  developed f t  f i ts  study m§ lotted considerably 

t t i l t r  to epply fto* f i t  yfcerryH&oottffIt* T i t  p#$** 

f l i t #  t i t f o f i  f t  ««»y pertteeler pro grim wt 11 depend 

up@® f i t  extent to tftfib eiedbift* .mctfeodi tr«  edepted 

to f i t  cenpe te l le *  of eorreta f lo t i  I det# ttd  tit* ep~ 

pi le t H ot of r t f  f i t  11## vt'tg&ft* m d  f i t  extent f t
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TABi t  B

Ptrecn f  selected by the Revised |&i I t f p le  Cuttlng^Score bat** 
te ry  and mean c r i t e r i o n  scores tYI In Group* C l# C2$ tad C3| 
and mean crl t e f l o n  scores for  cotRparebie percents se lec ted  
la Group* C2 aad C3 by use of 'H n r r i r D w f i  H i t  1^01 awl i t  pie
r  « p r « $ 11 on e q u a 11 on  d e r I v e d  f r o w  G ro u p  C I  *

> 84 1618 m  I68» 1632 86 >636 I 6SI
J 100 1584100 1588 1588 ICO 1800 1600

which H a « * * i iv l# g  methods# such as use of appro*!mate

betas* cart be a p p l ie d *  la  I b is  study,  tbe time fo r  

developing tbe Revised ICS battery and apply lag I t  to 

the two-xross-* v* ) Id a ttoo samples was estimated at ap<* 

proxlma tcly ene*4ia!t the tto»c required f o r  the %htrry** 

D o o l l f f l t  a n a ly s t *  and cro***»vs U d a t lo a *

However, the red uc t io n  I#  process I ng 11we doe# no t 

Imply that a I«sser degree of te ch n ica l  competence la  

tbe use and 1a ie r p r e ia f t e a  of tbe MCS wet hods la re** 

q u i re d *  a* Hai been pota ted out# there are a number 

of  s ta tes  Is tbe process fo r  which no- adequate cr l**  

te r  I# or guide I I a c i  have ye t  been developed* A- Mgh 

leve l  of knowledge about the behavior of  te s t  scores#
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end te»nsidereblc In forme Hoe i b w t  the uses to which 

the dete « n  to be pot tr«  considered cftseettet t#  

the proper tise of these methods#

4* Comperiso* of weit lp te~cM sod m otf lp le*» l*b l te r i# t

for pr ed I « 11on ®f e diehotomoof c r 11* r Io n *

to order to eyelvet*  the sm» 111 p I e*»cM teehfiiqoc for

the s e le c t io n  mi combi**®Itoat of te s ts  end cot~of t 

score* for prediction of *  dtefcotomoo* crftertoa* the 

procedure eetliaed by frets ten end teasrefold I f f  wet 

m e 4 w i th  v«rl#bl«$ f* %  end S* The criterion* descr ibed 

01 y e r ie b le  7 to TeHcs I end 2, no t  pessMeit on the £«* 

fretsce te s t  bsttery# to the caper locate I eroop* € • ! *  the 

number p i i i i t f  « i l  103* the number f i l l  I op* 4 3 *

loch v e r te b lc  was s tud ied  e t  successive cot*»off scares, 

fap p ro x im a te ly  *$€  i n t e r v a l s )  to determine the score 

which showed the pres tes t  d l f t e r c e t l o t i o n *  to terms of 

chi*# between the d i s t r i b u t i o n  of tbe 43 f a i l u r e s  sod 

the I4d to te  I compet i to rs# Those co h *o f f  p o le ts  o» escfe 

v s r te b le  were se lec ted  which shewed the M phcs t  cM** 

vetoes sod which d id  n e t  r e j e c t  more com pe l ! to rs  thee 

tbe sctvs ' t  r e j e c t  loo' r  e tc *  t o r  Ore op C i# 43 w t  ©f 146 

were re je c te d  by the c r i t e r i o n )  thus ao c o t * o f t  which 

re je c te d  more then 43 persons was used f o r  Is te r  combine* 

Hoes*

lCM Ins tead of CM-tsqwere wes used* s lee t ;  w i th  dim I* I t  
mey foe In te rp re te d  i t  i  standard score* ‘
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Tab to 9 sumo rises fho results of  t h i s  ana ly s is .  A l l  

th« c h i1 § but In® a r t  si golf  icon I i t  tbo *01 lore I *  for  

comb!a# tloA stud ios*  c m f  scores ©I 10 cad I I  t o r  

variable  l f 5 and 7 f o r  variable 2* Oftd I t  oed 14 for 

variable  $ wore selpcted*

lA i tE  9

lo jecft jo* f i t t s  1» the fa i lu re  group IN** 4 3 1 sad to tot group 
Cl ;tNg|46i St, s p e c i f ie d  cm.I • i f f  s c o r n  for each v«rlob I t ,
€i»4 ch i  v# lues to r  coop** I soft ,= of I  i f  lo ro  §f@t*p to  to to I 
group*

Vo,r u M i  C.w.Hoff S c o r e  | W lot lu r i is frw o  1lg* joTf.oV g roup C h i

1 1 0  e  f t d-  b p - l o w S i 1 . 7
13 it ft 1 2 i f 2 * 9
14 i t ft 1 6 3 0 2 * 7
I S « » to 4 1 2*7

2 5 a n d bo low i 1 0 3 * 1
6 iiHd « 1 0 16 2 * 6
7 ft t i $5 2 1 3 * 1
t i t w 1 ? 26 3 * 7

1 0 » « 1 3 4 0 3 * 1
i f w it 1 7 59 3*0

§ t tad b t  lorn 5 7 2 * 1
1 0 « *t U 17 2*9
t i i* a 13 2 4 2 . 1
14 ft l i IS 3*3
16 n 2 4 2 7 3 . 1

Tib to 1 0 SUMor 1 set H o  too lysis ©1 f h t  combi» i t i o i t i

of cm I t  leg pot ft Is# I f o r  ecoooiay la  cotaguMag, oof or cry  

possible cooblftotloo was esemtaedi ce r ta in  posslbt I t t l t s f 

such os verlsb Its I m4  2 a loot,  wort lodged f ro® Tobfo 9 

not to bo e f fe c t iv e * }
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tcHoo re le t  to l&l |yr« group INte43f end
401 i t  s p e c i f ie d  c V N e f f  store combl»# t to«» ,

f or copper!tot of pstt«»feIt c l m H l c i H i i  Hide
€ n t» # f i§  wf th t »  c r t t e f l o n *

f t f t S

a , s
1.2 .5
T ^ r ~
2 .5
1 . 2 . 5
2 . 5

V #  r  I  e  fe I * §  C o  t * o  f t  S c o r  e  s

IW i 3 ,  te
10, N 

5 , 1 4  
1 3 , 7 ,  1 2
i t n  

1, 12 
1 0 , 7 , 1 4  

? , » 4 24

T T T o f l T
G r o u p C h i

4 2 4 * 3
3 0 3 * 0
3 0 3 * 0

e  aIf 5 , 0
T T T

3 7 4 , 6
4 4 4 . 5
4 4 4 . 3

i f t i f y s t s  «#§ made fey computing th* m l  I t *  

p i t  eerrel* tie* of virtsfelet l f  2, end 5 w i th  the pets* 

f# tt  criterion , «»!«§ fetterft* turret#ft ons for the 

vo I $ ci l ty coeffic ients, 7 or the predict toe cqoitieii, i

t f )  post c i t e s  *s

the me## sod 

for Ormp  Ct wit *705,

ere

r e r t i t e  w®$ t e l  op (101 

\ f e t t  f e l l  c i t e s  i t  0 ,

11en cl# r d dee t e t V on o f

t * d *  , 4 t f ,  t h e  e o r r e l i t t o A s

cite eft In Table I t ,



so

M i l l p I i M f l i i  aaa rcgf* f$ to  
o f  p * i s » f i | l  c r i t e r i o n *  fei$ed on

roup Cl |Nbf4dl

5  * 4 0 2  X- « * 0 I20X. 4  * - Q 3 7 7 X  4  * 0 § 6 5 X r  •  * 3 3 7 0

'  * «*

f o r  € f o « t » v 4  l t d # H a n *  f l i c  c u t - o f f  t e o r t t  e n d  t h «  p r  e ~

dict ion tqwiffon «tr<  tppltcti  to Groups €2 end C3* Tfe-c 

p r e d i c t e d  end e c f u e l  p s s s - f« 1 1  * c o r « t  w « r t  r e c o r d e d  in  

f o u r f o l d  til: I f f  end t i t r i c h o r le  corrcle flow % c o^r-ultd#

Tfi«ft« resul ts er« summer!*«d In Tib In 1 2 #



E e U H c m iM p  between c r l  t t r lo n  p A i i - f a l  I te fegor le t  And p e t t *  
f e l l  m  i«§ Qf I t s  predicted by met f t p  I e«*cM and «wl t Ip  1.*—8«* 
b i te r  t i t  «sctfeo<U9 f o r  Croups CT, C2 end C3*

^ro 
C r l T t r R F

Above
Clf t"*of fg i l  M  i£L

Above 
€0 t«Offt

Cr I ter  I #n

below
eu t**nf I t  26 19 45

pred*
left IS  36 71

41 103 146 43 103 1 4 6

r | f f * .6 5 0 * t * t “ ’ 670

G r o u p  Cfi 
Crt terToi? 

t i l t  PA.il

1 C r o u p  0.2 
C r  $ T e r io s ~  

fill, pits
Above
ewt*»oft* 13 64 67

pr*4«
o«ll 3 69 ........... ?a

40 |0d

r f ^ »

146 4 0  106
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These results  Mi©ir the « w H t f » l e * * c M  method to be m o r t  

accurate *1 I I  respect t ©  H *  I ©  1 4 1 n u m b e r  o f  f a i l u r e s  

predicted ihtn the &~bI s e r i a l  w h i c h  © o n Id re jec t  m a n y  

more than t h e  actual ra te*  However, I t  I s  l e s s  accurate 

Irt I d e n t i f y i n g  ftit actual c r i t e r i o n  fa i lu r e s *  for  

a m p l e *  for Grmup C l ,  t h e  m o l  t t p l c « » € h !  method proper I f  

t d e n  t t f t  < s 14 o f  t h e  f 03 pass eases, a  ft d 2 6  of t b e  43 •- - ■* 

fa i lu re s ,  whereas t h e  m o l  t f . p l e ~ 2 * b l t e r  Is I I d e n t i f i e s  4f  

o f  t h e  103 p a s s  ceseSf e n d  31 of t h e  43 fa i lu re s *  H e *  

s e l f *  for G r o u p s  C 2  and C3 ere s i m i l a r *

from f i t  point of view of select Ion* I t  mi$11 be more 

desirable to predict  tbe minimum number of fa i lu r e s ,  

even at  t i e  cost of re je c t  tag a s laeablt  number of pass 

eases, fla n  to mfsejnte ify  fa i lu res#  In this t igh t ,  the 

ft*feiserial Is tbe preferred metbed for th is  data*

In terms'of eres»~*.e!fdatlea stab f t  f l y *  there is less 

var ia t io n  among t ie  three tempi is  for the ®vfHpie*»cht 

method, Han for tbe m ult ip le  ft«HStserial*

ttttb" rcpard te ease In applicat ion ,  tbe mutt ip ie*cbl  

procedure was found to be quite i Imple to compute# I t  

cannot be mechanics I ty used, however* Oat must consider 

such factors as the desirable re jec t ion  rate  and must 

select Itfccly combinations for t r i a l ,  In order to reduce 

labor* The met Ilple"»IM»f seria l  Involves as much verb as 

any typical m ult ip le  regression problem*
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S* Methods f o r  e# le g e r ! * f f tg  te s t  score d i s t r i b u t i o n * *

In t l i f * section are discussed three methods which were 

Applied to the problem el how bet I  to group test scores 

preliminary to p # H « m  analysts* A* pointed m l  in t i t  

discussion of the Multiple C-ettl ng*d»cor# methods* proc«*» 

dures which r t ^ u l r t  groupI eg together mil cases of or 

above • p a r t ic u la r  culti«§»pot»f in e d is tr ibu tion  arc 

not easily Adopted to combining test categories when the 

standards vary I or the several tests* when i t  Is desired 

t o combI no c# t*§«rf es of #«gment *  ot d ls t r lb u t Io n s withoot 

regard to the ir re la tive  order or rank I# the ir o rig in# I  

dt str tbut Ions* a more f lex ib le  procedure Is needed than 

the Multiple C u ltmgoScdre methods provide*

The study wot not origin# I iy destined to Invest I get# 

this problem* Howevers one ot the method#* beted on a 

slngie^elASstfleetion analysts ol vnrlAnce* Appears* 

even bo the bast« ot the d«t# used* as a p ra c t ic ab le  and 

theoret ic#!ty  sound approach*

at  Comparison ot frequency 4 ! t t r t f c u t lo n s  o f  c r i t e r i o n  and 

te s t  de f ined  by M u l t i p l e  Cytt fng^Score IMCSI ca t# -  

g o r l e t *

In the MGS method* be fore cumulat ion of the c r i t e r i o n  

d ts  i r  Un i t Ion*  the mean tes t  scores made by s p e c i f ie d  

I equal} c r i t e r i o n  groups a r t  determined* When these te s t



s c o r e  c o  t - o f  f  $ a r c  a p p l i e d  t o  c a t e g o r i s e  t h e  t e s t  d f  s t r  l -  

b u t t o n ,  a n e w  f r e q u e n c y  d i s t r i b u t i o n  I s  g e n e r a t e d *  I t  

w a s  d e s i r e d  t o  f I n d  t h e  r e  l a  t  i o n s h  i p  b e  t w e e n  t h e  t e s t

t
s c o r e  d i s t r i b u t i o n  b a s e d  o n  t h e  d e f i n e d  c u t - o f f  s c o r e s  

a n d  t h e  r e c t a n g u l a r  c r i t e r i o n  d i s t r i b u t i o n *  P r e s u m a b l y *  

t h e  m o r e  s i m i l a r  t h e  c r i t e r i o n  d i s t r i b u t i o n  a n d  t h e  t e s t  

d i s t r i b u t i o n  a s s o c i a t e d  w i t h  I t  t h r o u g h  t h e  d e f i n e d  c u t t ­

i n g  s c o r e s ,  t h e  m o r e  v a l i d  t h e  t e s t *

A s  a  t e s t  o f  t h i s  r e l a t i o n ,  t h e  c h i - s q u a r e  t e s t  o f  t h e  

h o m o g e n e i t y  o f  v a r i a n c e s  f 1 0 1 w a s  a p p l i e d *  f o r  c o m p a r i ­

s o n s  b a s e d  o n  1 0  c r i t e r i o n  g r o u p s ,  e a c h  c o n t a i n i n g  1 0 ^  o f  

t h e  b a s e s ,  a l l  © f  t h e  t e s t  s c o r e  d i s t r i b u t i o n s  w e r e  f o u n d  

t o  b e  s i g n i f i c a n t l y  d i f f e r e n t  I n  v a r i a n c e  f r o m  t h e  c r i ­

t e r i o n  d i  s t r  I  by  t  I o n s  a s s o c i a t e d  w i t h  t h e m  I  p < * 0 0 U .  T h e  

c r i t e r i o n  g r o u p i n g s ,  a n d ,  c o n s t q u e a t t y ,  t h e  t e s t  g r o u p i n g s ,  

w e r e  t h e n  m a d e  s u c c e s s i v e l y  c o a r s e r  a n d  c h i - s q u a r e  c o m ­

p u t e d *  H o w e v e r ,  t h e  n u l l  h y p o t h e s i s  a s  t o  h o m o g e n e i t y  o f  

v a r i a n c e  w a s  accepted i p > * 0 S !  o n l y  f o r  v a r i a b l e  5 a n d  o n l y  

w i t h  a s  f e w  a s  3  categories*

T h e r e  a r e  a n u m b e r  o f  p r o b l e m s  I n  c o n n e c t i o n  w i t h  t h i s  

t e c h n i q u e  w h i c h  s h a r p l y  l i m i t  I t s  u s e f u l n e s s  h e r e *  f i r s t ,  

w h e n  c r i t e r i o n  c a t e g o r i e s  a r t  c o m b i n e d ,  i t  b e c o m e s  n e c e s ­

s a r y  t o  r e c o m p u t e  t h e  m e d i a n  o r  m e a n  t e s t  s c o r e  f o r  t h e

T h e  m e d i a n ,  r a t h e r  t h a n  t h e  m e a n ,  t e s t  s c o r e  w a s  u s e d  t o  
d e f i n e  t h e  c u t o o f f  s c o r e ,  b e c a u s e  o f  t h e  s m a l l  N  a n d  t h e  
w i d e  v a r i a b i l i t y  I n  t h e  t e s t  s c o r e  a r r a y s  f o r  e a c h  c r i ­
t e r i o n  g r o u p *
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t»*w la rg tr  group* wh I th  « t 11 be used AS tbe Its  I cut**©! f
%

score* Second* mk*n cAtcgorlcs «r« r c U t lv c ly  refined*  

reverse Is occur; th« t ! s* t ic  computed ocdfAft test score 

for **»« c r l  tertoa group wcy be larger thee t ie  mcdtcii 

test score for f i t  next higher c r i te r io n  group* Using 

sue! reverted c u t-o ffs  resu lts  to test categories e l I I  

Eero frcqucftcy* Third* fo r t ie  bottom or I t e r  lent e e t * *  

gory* I ts  .medic* test store se lec ts . on tv those per sons 

in l i e  category who scored'-st ©r shove that modi a * » For 

those be.Ioc l i s t  sued! sit* there Is nm correspond!ag tre** 

putney !« the c r i te r io n  d ts ir Ibu tto ft*  These Irre g v lA r*

I t ies  m y  be handled tc  the ch!«*t«tvere co«puteflon by 

c o m b Ic ing ec tcgorlct* bet lb* r« I  Iocs I t  f o r  so 4 *  leg I s  

noI to l ly  sc f Is  f sclory*

For t h e s e  r e * s o n s *  s s  w e l l  ss t b e  g t f t c r A l  c o t s p o I t * *

I lows I d i f f ic u l ty *  I b l i  Approach «s» Judged wot to be 

o o r  t h  f  o r  t h c r  s i o d y  o r  c r o s * » t # 11d s  11o n *

b l  A p p l i c a t i o n  o f  t h e  O u  f  t m e n ' 4 t A  I  I  y% I  s

T h e  p r o c e d u r e  d e s c r i b e d  b y  O u t t w s o  ( M l .  f o r  s e e  I t

analysis was Applied t o  the dels for Croup Cl t o r  v e r t *  

Able S *  t h e  most v e l ld  t e s t *  I f  mm desired to dctermlAt

whether s cutting  point or p o l e  f t  m  the lest c o u l d  be 

I o c a  t e d  which c o u l d  sort out t e s t  categories r e  Is  t e d  to 

c r l fe r in e  categories* Therefor** the g r o u p  w a s  e r r s y e d  

I  a  t e s t  score order on t b e  v e r t l e e  I  A ils  of «  t A b u l s t t o s

t o r n *  sod 10 c r l  lerlon cstegorfcs defined At the h o r l*

too t i t  An I s# tech tod) vt due I ***. thee recorded In the
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caitMMft r« ,p rg i« f  I t f  h ! i  c r i te r io n  score* f i t  procedure 

fltce w a s  I #  a t t e m p t  to a d j u s t  and rceonbfne c r i t e r i o n  

categerlee to i i -  l«  f ind  «t erraftgemeet t«t wfeicb a 

pa ra t l« tagran^ appeared* odd In wbloh Got fete «**§- c r i te r io n ,  

that a# colmii lave m&t€ «rror the# noa^error l o r  tbe 

getting  point to tooted* woe eat I i t  led* ffc# e r I  ter ion 

groopi hftd f o  b e  CQitdeeeed t o  Hw broftd c a t e g o r i c *  be- 

I  o r «  «  « t e e # b f «  d i s t i n c t i o n  b e t w e e n  « •  I t f  o r  I t s  a p p e a r e d #  

However, avee w l t t *  tb i t  gfovplftg* I 1 * «  o r I  t e f l o n  o f  § 0 $  

f  «p rode c I b 1111 y vft $ so I me I •

I t I * I I t a ly  tb i t  tbe c r i te r ia  developed by Get twee 

ftittf o ff  Head by M «  end others for the seeling of 

f# tfv e  date a r t  t«o r ig id  for d irec t transfer to tbe 

present problem* Tbe tabulation method «§@«i provide # 

esefef tnttwftrY form fro«i which inference* »«y bo drawn 

fa t  from a co rre la tio n  diagram}# However, tbcro I t  ft 

basic problem preieitfed by tbe or dor Im p lic it  Is tbe 

c r i te r io n  categories* which I *  not foend in tea I log 

discrete  itoaii or goaf! fe l lo e  v a r le te s*

S i n c e  t i l *  m e t h o d  did n o t  p r o v e  f r u i t f u l  f o r  f i t  moat 

w i l d  variab le* s o  f u r t h e r  attempt o a t  made km apply I t  

t o  © t i e r  v a r i a b l e *  I *  I I I *  study#

c l  Categorisation a n d  p a  I  t a r s  a n a l y s i s  of loaf scores 

b y  a n  a a a ly a ii  of variance. procedure*

T h i s  a p p r o a c h  t o  t h e  problem o f  defining mensingle I 

categories of tbe teat yarlabiea I *  based os tbe concept
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that i f  test score CMt*off points cars tc  located ahlcli 

M il l  separate the p ep e la tla *  ini© groups w i l d  are alg*  

a i f le a n t  ly d if fe re n t  I *  terms of mean c r i te r io n  score* 

then those tes t score c u t o f f  po in t* w i l l  provide a dt** 

fen s lb le  and stable set o f  categories i t  i  basts fo r  

p i t t c f i  analysts* fo r I l l s  purpose* tk« f**te<Milqwe wtt 

considered applicable to t i t  present data* l» a single  

c la s s if ic a t io n  analysis of variance 4n i t  pit t t9 ? 3 l!«  The 

f~ttcfefifcttfc f t  t  general I t i t  for f i t  sign! f le t  tec of 

group d iffe rence* in mean tc©r««t  Irresp ective  of any 

logical order the groupt*

T l e f t  a r t  N # .major at tump f lo a t  of f l i t  method# Th* 

f i r s t *  d normal dt s t r  I by t i on of f l it  measurement In t ie  

population sampled* I t  s a t is f ie d  by the d la tr lb e t Io n  of 

the tea 11 ayoat c r i te r io n  fo r these data# Th# second* 

t b i t  there i t  aqvit v a r ia b i l i t y  iiaoag tbe groups* I t  par*  

haps more d i f f i c u l t  to satis fy# Tl»a app 11 at 11 oa a*4 fa *  

ta rp ra ta t)a a  of I t * f t  of t lg a lf la a a e a  of mean d ifferences  

among the groups and between groups f t  complicated be* 

cause of t i t  shape of the c r i te r io n  score d lt tr l .b u tle n s  

w ith in  tha ca tegoric** Since tha c r i te r io n  categories  

a r t  defined by t a i l  teara 11mlft* and tha t a i l  I t  p a t I *  

l iv e ly  corre la ted  with the c r i t e r i a * *  f i t  d is tr ib u t io n  of 

c r i te r io n  score s' w ithin a category woo 14 not be enpceted 

to m  f l it  same #i- th e ' d l'S tribvtion that wovtd r e t e l l  from 

random tamp ling*

■ tim -iifr. i .î .n muft u— . f r r - iT̂  r irh~'Tir f r^ T Y ‘~ f r ‘i r r rn iw  mir*' “v ii wn n r h t  r i* ewwi'Wni»*i*i*l><»Mi ..

| o
A X*fe»t shewed'the .d is tr ib u tio n  ©f c r i te r io n  scores not
to depart s lg n t f le a n t ly  from normality i p > * 3 0 ) .
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a ; However* de sp ite  th is  comp l ie #  Han* o  w e ll #s the

r e la t iv e ly  smelt N  for prec is* tests- of s lf f t lf fc ea eg , i t  

m% considered very desirable to explore the eppft I c# 11 an 

of th* analysts of variance to the present problem* A* 

Me? Jem* r points out, there 1$ "tome evidence the! moderate 

departure  from n o rm a l i ty  and moderate t i e !  of homogeneity 

rega rd ing  variances do not serious ly  d fsropt the a p p tfe# * 

b t l l t y  of the technique* (21, pg* 2491# The p a r t ic u la r  

w a y  I n  w h i c h  t h e  m e t b o d  w e i  c « r r I t d  o w t  I s  d e s c r I b e d  b e *  

l o w *

Group Cl wet erreyed In tent score order, divided In to

t6 ca tegortcs# with frequencies of 9, end meant end v<srt»

once e» tfmetee f or c r l terldo scores' compu led# An T^fest,

t *re t ie s  end ete w e r e  t h e n  computed# T h *  g r o u p  w e e  thee

d f v fd id  In to  s u c c e s s !v * ty  U rg e r  .d o fe g o r le i ,  end f  end
2art# computed fo r  eeeh e t ie g o r t te f lo n *  T h e f t ,  f» t e s t s  fo r  

rneee d i f f e r e n c e s  -tptwete-edjofirlee c a t e g o r i e s  w e r e  m a d e ,  

u p  t o  t h *  p o ld t-e t  w h i c h  m o s t  o r  * 1 1  w e r e  l e s s  the* 1* 0 *  

Teble 1 3  s u m m e r  l i e s  t h e s e  computetloos* f r o m  th is  

f a b l e  the optimum eetego rfte flon  w*s s e l e c t e d  f o r  e a c h  

v a ria b le , for pattern a n a l y s t s *  T h i s  p o i n t  w a s  c h o s e n  *1  

f b *  cetegorIxettoo o f  w h i c h  t h e r e  appeared t o  b e  i  s h a r p

*Th I s  p r o c e d u r e  w*s a l s o  e e r r l t d  o u t  w ith  c a t e g o r i e s  
based on stoftdard d a w ta tto *  groups w ith  slmt lo r  r t s u l t i f  
t h e  €qu*l«HA groups a r e  c o n s i d e r e d  p r e f e r a b l y  t o  ouold 
e e r y  s m a l l  a^s In e x t r e m e  c a t e g o r i e s ,  e n d  to s i m p l i f y  
ea leu I t  f l o a t *



cfetitpc t n Mt* r# t« o f d ccrt***  In  f *  i f  w ell i t  $ tft« r# lly  

$Ipftl f fe in t  V% b ifw tift c i f t p r i i i *  O itttf  th *l«  c r i t e r ia *  

fo r  variables I* 2 | #««! 5* tb« opttiiuai group tags war* 3,

3 ««»d 4 respectively*

Analysis of variance o f art f t r lo a  tcora* tor $ varying ®y«s*b|f 
of categories o# the predictor variab les* Croup Cl* Nsl44«*
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T *o  methods bav*  been e x p lo r e d  f o r  tvs  l o a f i n g  eomblxa-  

t lo x s  of  t e s t  i c o r e  c a t e g o r i e s  as d e f in e d  above*

I I  I n tbe 11 f i t ,  tbe f e e l  a c o r e i  f o r  v a r i a b l e !  I ,  % end 5 

were coded i n f o  t h e i r  r e s p e c t i v e  c a t e g o r i e s *  For ex ­

am ple ,  tbe code f o r  a per  sox scoriae* In tbe top c a t e *  

f o r t e s  o f  v a r i a b l e s  I ,  and 2 ,  and the  bottom c a t e g o r y  

of v a r ia b le  S, would be 114# Tbex fo r  eaeb exl<i«c

comb I n a t io n  of c a t e g o r i e s ,  tb e  f r e q u e n c t ,  m m n t t  I -
Iter toe -score and av»ber of  f a i lu r e *  were competed*

Tbe c t p x l f  feaitee o f  a p a r t i c u l a r  combine H o e  may be 

i n f e r r e d  by re la I  tug 11 to e x p e c te d  v a lv e s  wader tbe  

b y p o t b c * ! *  of  r e f a t l e x s b l p  between vn ig oe  combine*  

H ops  and < r  I t e r ! # •  Tbeire a r e  a p o s s ib le  M  p a t t e r n s *  

Eaeb should be r e p r e a e a te d  by a p p r o x im a t e ly  4 p e r t o n * ,  

I n c l u d i n g  I f a l  I v r t f , -whose m a s  c r t t e r t o *  score f t  

tbe group mac** 1114# f r e e l i e  t e » t *  of s t g x l f t e a a c e  

a r e  not  J u s t i f i e d  e l  tb tbeae  d a ta ,  because of tbe

sm al l  «♦*#  However,  I t  I s  I H u s  t r a i l v *  of  tbe method

to  p r e t e x t  tbe d a l *  and to d iscuss  tbe b inds  of In ­

fe re n c e s  t b a t  ca« fee draws*

T a b le  14 H i t s  t b e t e  data  t o r  Groups €1  and C t *

fb e  combtm f lo p  codes a re  s e t  up I t  tbe  o rd e r  o f  v e r t *  

a b l e *  S, I and 2 ,  and l i s t e d  to  t b a t  tbe c a te g o r y  code 

changes f i r s t  f o r  tbe  l e a s t  v a l i d  t e s t#  T h is  type o f  

t a b l e  may be used as f o l l e w s t

^Johnson t l i l  d e s c r ib e s  a s i m i l a r  method wl tb tbe  a d d i t i o n  
of a s p e c ia l  coding system wbicb was no! necessary  b a r e ,  
i l x c e  tbe p o a l t f o x  of f i t  d i g i t  I d e n t i f i e s  tbe v a r i a b l e *
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#1 fey reekleg f i t  comfeina Ha.ni I « order of mean crt** 

terloo score* that $ t f  ©I combtee If oiti cee fee 

selected which y ie lds  the desired s*owfeer of persons 

wl I !  the max few* c r i t e r i o n  mean* 

fe) fey exasitf«t*g codes only on- two of Ike three d i g i t s *  

the effectiveness ©f comb!*#floes ©f 2 v ar iab les*  

ignoring the th i rd *  - m y  fee studied# 

c I  by combining categor ies f o r  the sane variab le* the 

effectiveness of broader groupings may fee % fysil t 4 *

41 p ar t ic u la r  p# H e r  i t  may fee lowed which Include moil 

fa i lu r e s !  thte would p a ro l I  use of the patte rn * 

p c c N l ly  for Ident i fy ing  fa i lu re s *  and might ytdd 

some Insight as to the specif ic  psychologic#i causes 

for c r i te r io n  fat fo r t *  for example* to evaluate the 

e f fe c t  of cutting o f f  #11 persons to  c a t e g o r y  4  ©** 

yertable  S* e l l  codes from 411 to 413 would fee 

grouped! fo r  Orewp Cl* this would rc |ee t  I I  of the 

43 f e t lores and 17 other#*



of !«»♦ « *t€ g o rf« *#
cases is
Cl

« r i t€ r i« a  te a r *  IT l#
#1 f#lJ«res
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«! H»« s is k lif fy  of the m tIferf©ft »ee*i and f t !  lure  

ratea may fee compered between two samp le i*

Peefcaps the M i l  significant feature of H ilt tceM  

.*i<te«t «i compared I# mpftipte repressI©* analysis, I t  

I haf Hi« coded tmmbfoetIon s e© r a - parmI I t  smm $ Ndy of 

Hit re te fi email lp§. among Hid test ear I aM at and the erf** 

f t r lo t f  that l t f I f  I t  pots i M e #© set f i t  gettera of # 

partat**" scare# or* fa .p ffic fy  f# t  aampffteiiif of t ilt  

♦core, i4»«:y«*t In  seal f i t  I t  a© era I a ti© *# I t  I t  almost tin** 

possible t© determine fro#. t|.g fetal weighted i te r *  

exactly how Hi# tttdfvMort a eh fayed It#  Altfcovsli ffelt 

©at©* M# beeit r###fnl#«d for Hte pa Merit Method, di «*

I t  l i  coop ltd  with # i t t t f  procedure fo r del In log test 

ta ta p e r!**v tiara' appears to emerge a wary maaalagtft 

end y tt in  I ana ty fiea I program*
Ii t  ffte second m« IM  ©Mai Mi. been found praeIftab)a t§

tti# prepare H©* of « H i t  tn IM  format wscd fo r  

Gpttmaa seal# analyst** Such # H i t  i t  arranged In 

erf M r ton stare order and * M *  * ta lly  fo r each .persaa

In flit test column which Identifies  h it category score* 

*M * these e e tw ii  ere grouped ## that tM  top cafe* 

*©rl«'t fa each variable ire  together, then Hie second, 

end t# ©*t. i f  there Is « posttfy# relationship between

t
IiM  p ro c to r«• are readfly adapted to this type ©! 
l is t in g *  1201
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m m i g u  v 

summmy and c a c tu s  ion*

This stedy vet designed to  Investigate- l i t  e ffe c tiv e **

ness o f sever# I current methods fo r  lb# combination o f I # * I

tc o r« f§ #* compered to  ate ltlp le  re g ress io n  tech*Igees* For

th is  perpose* •  p re d ic tIo n  si teatfen was se le c te d  t it  *b Ieh 

there  were r e l ia b le  end v« 11 d p re d ic to rs ,  and b o l l  e©a 11 nv~ 

cm»» and categorica l c r i t e r ia  fo r  a homage*tees le t  I  papula* 

Men# Tb# data were I I#  5 te s t scores #1 t fS  com p e tito rs  

the United State# C iv i l  Service C e m t i l t ! * * * *  b a ttery  vied  

by Congra-semea fo r  designation o f candidate* to  tbe United  

S ta tes  M i l i t a r y  Academy* Tbe c r i t e r ia  cere t o ta l  tcore ee 

tb# en trance eeamteatlee and pa*s«»faii m  tb# cetraece eeaar* 

faction# Tbe t o ta l  group mi $92 cases was st»fe*dlvlded le t©

3 random samples o f 146 cecfe* Tb# f i r s t  samp I# was used 

fo r  development o f tbe procedures, tbe cecoed and tb lrd  

samples fo r  c rea tiv e  tid e fto n *

For prediettoe of tbe eaatlneems c r i t e r i o n ,  a * Imp 11* 

f le d  form of tbe m elttp te  eettl»a»*core  meI bod proposed by 

teeb was compared to mo'ltlple regret aloe analysis** For 

pred iction  of tbe dlebetomoe* c r l te r fe n ,  tbe m eltfpte*ebt  

teeb ni gee was. compared el tb met ttptc«”bt te r la  I ana ly s is ,  

because of l im ita t io n a  In botb these tecbatgees as to tbe 

ways la eblcb test  categories can be combined* a am re general 

se lv tlen  to tbe problem of d e f in i t i o n  of categories a* a 

basts fo r  p i t  fern analysis was enplorcd*

The follaming cone lesions a r t  offered*



m

U A r e v ! l t d  my H  i p I « e t# H i» § *te o r«  teehalpue and 

m u lt ip le  regress ton a n a lys ts  a p p lie d  to the seme 

data show close eprcement la  the te i  Is  se le c ted  

ta d  la the order o f v# Ive o f the tests* The a t i l t *  

p ie  re g ress io n  method f t  § to p e r lo r  p re d ic t io n  

method a t h igh  s e le c t io n  r a t  lo t *  lo th  methods a re  

re  fa f le e  I f  t  tab I t  on c ross**#  11 dot I on# The wot t ip  I*  

cettyap^score wethod i t  s im ple to app ly  and adept* 

ab le  to  necMee com poteHons* Therefore# i t  I *  a 

precH eeb ie  method fo r  esc ehee the § e le t i f  on r a t io  

| i  Im  and economy In competetlee f t  an Im portan t 

fa c to r#

f *  Tor p re d ic t io n  of a dichetemees c r i t e r io n ,  the 

met tlpie*»ch I method I t  wore s ta b le  on cross*y# I Ida* 

I t  on than the mol ftp  teHbi s e r ia l and I t  wore accu ra te  

w ith respect to the p red iction  o f f a i lu r e  ra te *  

Heeeeef* the me It tp le ^ h ts e r ia l is su p e rio r in  I den* 

t l fy la p  actedt fa t lures* The m v ltip le *c h t technipee 

I s re  ta t  I r e ly  s t i f l e  to  compute and adaptable to 

wech ine  opera♦I ons#

1* The a n a ly s is  o f va riance  technique o f fe r s  a 

systematic method to r  determ!atap the op tim a* eym*

bar o f ealeper las of the c r i t e r io n  d ls t r fb o tio n  

which can be d e fin e d  by te s t score evt*o ffa«  Pro* 

cadi# res fo r  os lap so eh ea leper I as In  eomfef adHoas, 

fo r  the purpose of a n a ly s is  o f the unique p re d ic t iv e  

va lue  of the va rio u s  p a tte rn s , are  p re s to  ted* This
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m*M»0<l o ile rs  i  precHcehle e«4 re11on*I epproecH 

to e basic probIcm under lyfit# the technique* tor 

combining end eve lusting test score patterns .
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AN 3516a 
March 1950 UNITED STATES CIVIL SERVICE COMMISSION

SAMPLE QUESTIONS FOR DESIGNATION EXAMINATION

The purpose o f these q u estions i s  to  fa m ilia r iz e  app licants w ith the types o f  
q u estion s which w i l l  be asked in  the D esignation  Examination,, Read these d ir e c t io n s  
c a r e fu lly ;  be sure th a t you understand e x a c tly  hew the questions in  the t e s t  are to  be 
answered and how the separate answer sh eet i s  to  be used®

In the a ctu a l t e s t  you w i l l  mark your answers on a separate answer sheet s im ila r  
to  the Sample Answer Sheets on th is  sheet* To answer the sample q u estio n s, in d ica te  
your answers on the Sample Answer Sheets® A fter each number on the answer sh eet are 
f iv e  p a irs  o f dotted  l in e s  lab eled  A, B, C, D, and E* Read each qu estion  c a r e fu lly ;  
decide which one o f the suggested  answers i s  b e s t;  then on the separate answer sheet 
blacken the space between the dotted  l in e s  under the l e t t e r  corresponding to  your answer® 
(.Make a s o l id  b lack mark®) I f  you make a m istake, com pletely erase the b lack  mark; do 
not m erely cross i t  out® Mark only one answer to each q u estion ; double answers are 
counted as incorrect®  When you f in is h  the q u estio n s, compare your answers w ith  those  
given  in  the Correct Answers to  Sample Questions®

SAMPLE QUESTIONS

For vocabulary q u estion s choose the  
suggested  word th at means most n early  the 
same as the underlined word means in  the  
i l lu s t r a t iv e  sen ten ce*
1® I t  seems fe a s ib le  to  s ta r t  naval 

maneuvers now.
FEASIBLE means most n early
A) urgent D) b e n e f ic ia l
B) j u s t i f ia b le  E) praisew orthy
C) p ra ctica b le

2. S u rveillan ce of enemy a lie n s  i s  
customary in  time of war.
SURVEILLANCE means most nearly
A) c lo se  su p erv ision
B) subversive a c t iv i t y
C) constant p ro tec tio n
D) unwarranted su sp ic ion
E) continued confinement

3* The product o f (3m -  n) and (3m + n) i s
A) 9ma -  n8 D) 6ma -  na
B) ma -  9n3 E) none of these
C) 9»a -  6mna

U. The value of y  that s a t i s f i e s  the

equation «/+y -  3 + 2 = y -  10 i s
A) -3  D) 12
B) -7  E) none of these
C) 10

5. The value o f y th a t s a t i s f i e s  the simul­
taneous eq u ation s, li+x — 5y = 31>
Ax + 8y = 56, i s
A) 1/3 D) 7 V5
B) U E) none of these
c) 5

6 . The roots o f  the equation jjx8 -  9X + 6 = 0 
are
A) ir r a t io n a l and equal
B) r a t io n a l and equal
C) imaginary and unequal
B) ir r a t io n a l and unequal 
E) r a t io n a l and unequal

7 . Enough iron  ore conta in ing  15$ pure iron  
i s  to be mixed with x  tons o f iron  ore 
contain ing  8$ pure iron  to  ob ta in  a 
mixture o f  100 tons conta in ing  10% pure 
iron* An equation th a t can be used to  
fin d  x  i s
A) .1 5 (100-x) + .08x  = .10(100)
B) .15x  + .08(100 -  x) = .10(100)
C) .08x  + .15(100 -  x) = .10(100 + x)
D) .08x + .10(100 -  x) = .15(100)
E) .08(100 -  x) + ®10x = .15(100)

Sampl* A ntwtr  
S hn t

A B C D E  A B C D E
1 I! II ii I; ii & || I! ii I: ii

A B C D E  A B C D E
2 ii ii ii ii ii « ii ii ii i: ii

A B C D E  A B C D E
3 ii ii ii ii ii 7 ii ii ii ii ii

A B C D E
4 ii ii ii ii

OVER



In  each o f the next two questions read 
i s  b est  supported by the q u ota tion , and then 
l e t t e r  as th is  statem ent,

8 , (Reading) "The E nglish  language i s  9 
p e c u lia r ly  r ich  in  synonyms and there  
i s  sca rce ly  a language spoken among men 
th at has not some rep resen ta tiv e  in  
E nglish  speech . The s p ir i t  o f  the  
Anglo-Saxon race has subjugated th ese  
various elem ents to  one idiom , making 
not a patchwork, but a composite 
language•"
S e le c t  the a lte r n a tiv e  th a t i s  b est  
supported by the q u o ta tio n . The 
English  language
A) has few id iom atic  exp ression s
B) i s  d i f f i c u l t  to  tr a n s la te
C) i s  used u n iv e r sa lly
D) i s  composed c h ie f ly  o f fore ign  

phrases
E) has absorbed words from other  

languages

.e q u o ta t io n , s e le c t the  one sta tem en t that 

.ark the answer space th a t  has the same

( Reading) "More paten ts nave been issu ed  
f o r  in ven tion s r e la t in g  to  tran sportation  
than, fo r  those in  any o th e r l in e  o f  human 
a c t i v i t y , These in ven tion s have resu lted  
in  a great f in a n c ia l saving to  the people 
and have made p o ss ib le  a c iv i l i z a t io n  that 
could not have e x is te d  w ithout them0"
S e le c t  the a lte r n a tiv e  th a t  i s  b e s t sup-  
p o rte d  by the quotation* Transportation

i. Li.nr.............. Jhf I in ^4 .. ■■,■■■■■ I I-      I, r

A)
B) 
G) 
DJ 
E)

would be im possib le w ithout in ven tion s  
i s  an important fa c to r  in  c iv i l i z a t io n  
i s  s t i l l  to  be much improved 
i s  more important than any other a c t iv i t y  
i s  carried  on through the Patent O ffice

ofIn  q uestions l ik e  No. 10 you are to s e le c t  the one 
the drawings o f o b je c ts ,  A, B, C, or D, that would have 
the TOP, FRONT, AND RIGHT views shown in  th e  drawing at the  l e f t .

Sempl* Awww
$k* tf

A w C Q e
9 j: j \ j;

A B c D B.
9 i; i!

A w c D E
io  ;; i

A t> c D E
11 ii 1!

10. T O P

F R O N T  R I G H T  A  B  C  D
In q u estion  No. 10, ob ject C looks l i k e  the view marked "TOP" when looked at from 

d ir e c t ly  above, and l ik e  the view s marked "FRONT* and "RIGHT" when looked a t  from the 
fron t and r ig h t s id e  r e s p e c t iv e ly . T herefore, the space under C has been blackened for  
qu estion  No. 10 on the Sample Answer Sheet.

In questions l ik e  No. 11 you are  to  s e l e c t  the one of the drawings of o b j e c t s ,  A, 
B, C, or D, th a t could be made from the  f l a t  p iece  drawn a t  th e  l e f t ,  i f  t h i s  f l a t  
p iece  were fo lded  on the  d o t te d  l in e s  shown in  the drawing or r o l l e d .

11.

A B C

U S C S C — W A S H I N G T O N  0  C

fcorrec( Answers to Sample Questions
a b c d e  a ■ e o ■

1 ii ii I  ii ii * ii ii I  i: ii » ii I  ii
a > c d e  a i c d e  a m c d e

9 I  ii 6 I; :: |  10 :: |j |  ii

M " * ° ‘ * » C D E * " C D E
3 I  ii 7 0 j; :: n  I  ii

a b c d e
  ^  A B C D E

‘  ii ii ii ii a  .  [j :i :: I
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l i s t  # ! r*m f « t t  ic o rc s  #»d c r t i e r  ten score* fo r  to I# I Gr®yp 
J jld tC S H ilfl . gwsbePfMo In .rsildois tem p le t Ct» €2*. €3

Pee Seers em I® I#  I Score P«»§ or M l  I StcatbersMft 
id e a l*  Predictor m  C r ite r io n  on CrI terton In Droops
N#* V ir ls b l f . V c rtc b tc V c r l ib lc c t f td t C i*
5004 I f T f i r

4
I T

S
7 ? 1610 P t

S ita 23 m  84 is i f 1770 t i
ssso 17 I f  to i i i f 1107 P t
0000 1$ IS 80 14 i t 1640 P t
6120 30 i t  t i 20 i t 1410 P t
0144 18 i i  20 I I 21 IS88 P t
2832 30 14 21 14 21 14 I f P t
0704 m 20 I f 14 36 i t i i P i
sioo is I t  11 to 15 1304 f i
1101 i i 16 f t I f I f l o t i f i
0510 ip 13 t i IS 31 I 7 i t t i
1470 25 16 I f I f I t 1712 P i
1770 I f i i  24 i t 13 I l f  7 P t
6072 25 i i  i t 17 11 i f m r i
7684 i i 17 f i 17 I f 1740 t
3244 30 23 25 to l i t i n p t
3320 m IS 24 i t 14 21 I f t
3132 14 1 I t 6 14 1141 p 2
2200 14 7 i t I I 12 1107 1
0124 16 7 14 t i 13 1*51 p a
0004 16 $  16 4 3 I207 p t
0412 I t 10 i t S I f 1184 r 2
4848 80 i t  t? 11 # 1117 p 8
3800 # 4 IS i t 4 t i l # p 2
3036 16 13 is t i 14 1885 p 2
676S 17 s t i 16 17 t i l l 2
3344 I I 17 14 11 26 1126 i 2
3524 i i f  I f I f t i 114? 24124 i t S3 14 i t I t 1144 p 2
2188 17 I t  20 13 24 1161 f 2
0784 20 i  15 16 6 114# p 27856 14 9  16 20 12 140? f 24480 12 7 22 17 18 1487 p 2
ssso m f  to 7 ts m i p 2
2244 i t 12 20 I t 14 1438 2
7568 i t I t  20 15 t i 1431 p 2
2316 23 10 f 0 t i 1460 p 2
4160 14 ID 24 ts IS 1410 2
a ta i S 10 17 10 14 1478 p 2542$ i t to a t 14 12 1483 p 2
3770 I I 13 10 IS 11 1487 p 2
8700 I f 7 10 4 14 ISOS p 2
522$ i f I I  20 13 m 1516 p 2
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H i t  of tm  t f i t  te o r t i  #««J c r i t e r ia *  tcorct fo r I#to I Or®## 
I n4t coitus lo rm4rnm i» w » lt f .C l*  € i *  C3

I •»  Scare on Toto I leere foot or f o i l  Memfeertfelp
M ee t*  P rr^ lc to r m  C r f tc r fe *  m  C r i t e r ia *  l« OroopiyA«t^kU n  /**!No* Ver.teMe. *

V o r io M i Variable CI.C2.C3*

2641 '!¥"7 r
4

W 1114 P a
7796 i i 14 11 16 26 l i t # f 2
7432 i i ts I t 12 I t • 1133 f a
1972 i i I I 12 i f t I5S3 f 2
5 $20 i i 15 22 13 S i l l 9 2
0604 m 11 13 16 I f 1171 t 2
$4 I t 17 12 I# t i t n i t f 2
3 l i t f l 1$ 16 13 i$ 1S#4 9 2
l i f t i t f 16 1# t 1603 9 a
s l i t 13 14 »f 17 l l 1601 P 2
5264 11 12 f l t i 27 1608 P a
3716 (6 17 §0 10 I t 1610 P t
7341 23 11 at i f f t 1614 f t
2240 16 10 §0 I t 31 1641 P a
4910 i t IS 14 14 I t 1636 P 2
6100 14 11 i t t i 36 164$ P 2
127# 24 10 f t I f 12 1672 P a
m m 16 17 i i 24 t i 1067 2
m m 13 7 23 ft a t 1600 P 2
m m 16 # I I 10 3# m 4 P 2
s i i i 24 13 IS 7 as m s P a
193# I f 10 22 I t 17 1693 P a
$$7t i i i t m Iff 10 1694 t t
0110 t i 12 I t 17 I t 1711 f 2
1714 i? 14 11 4 a t m t f 2
IS §4 17 | 20 i i s n i t 9 2
70$# 13 11 14 i t f t 172$ t 2
m m 21 13 24 17 i t 177# 9 2
#732 1$ 13 i t t i i t l i t # f 2
2 2 f t 2# IS i t 14 t« t i l l t a
S73# 00 >2 20 I# a t l i t ! f 2
440S I f 14 22 10 36 1147 2
3710 24 10 f l 17 16 l i l t f 2
7060 i i 10 i t 7 2# i860 f 2
S360 24 17 14 l i 21 is ia a
7020 f l m I f i i 16 i f i i 9 t
7IS§ i t i t 17 17 31 f t 3© f a
i l l # 2$ i t 4 f l I f I f #4 9 2
§760 27 17 f t 16 30 aoai t
2992 24 i f i t f l 30 2054 f 2
2712 i f # 7 0 S 1022 f 2-3
m m 14 t 23 i t 13 11 16 9 2-3
§827 I I 5 14 10 4 114# 9 2-3
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l i f t  ©I raw te s t scores and c r i t e r io n  scores fo r  to ta l Croup 
ju d ic a l I an gHwaber Shift la  raa.dom tamplc.i Cl# €2. C3

fasr Score on T o ta l Score fa ts  or f a l l  Membership 
tdenf»  P re d ic to r  m  C r i ter left a« C r i te r io n  In Group*

N o # V a ria b le t V a r i a b l e V# r ! a  b t  e C I . C 2 . C 3 .

0 4 7 0 1 9

2 ...3 4 ......b....
1 8  2 4  1 7  2 7 1 6 8 1 P 2 * 3

0 7 3 0 2 0 1 0  2 1  1 7  2 4 1 6 8 1 P 2 * 3

I I f f 1 0 1 6  2 0  1 5  2 9 4 6 1 0
f 2 * 8

1  1 6 4 2 1 1 2 2  1 7  3 4 1 6 9 2 P gm%
4 S 4 4 2 0 1 6  1 7  I S  2 2 1 7 1 6 P 2 * 3
8 8 2 0 I I I t  1 7  2 0  3 0 1 7 3 0 p 2 * 8

1 9 4 4 1 0 1 0  1 7  1 7  1 7 1 7 2 9 P 2  s** 3
6 1 6 0 1 6 1 7  I i  I S  2 0 1731 P 2 * 3
I 9 6 0 1 7 I I  I f  1 0  3 2 1 7 4 1 P 2 * 3

19170 1 4 1 1  H  1 2  3 1 I 7 S 4 P 2 * 3

5 0 9 2 3 1 2 1  t i  1 1  I f 1 7 7 0 P 2 * 3

1 1 4 0 1 7 9  1 7  1 3  2 2 1 7 7 4 P 2 * 3

8 7 4 0 2 2 0  2 1  4 4  2 8 1 7 7 4 P 2 * 3

7 8 8 0 2 3 1 3  2 0  I S  2 9 1 7 7 6 P 2 * 3
5104 2 1 H  1 4  I I  3 4 1784 P 2  * 3

5273 1 2 10 2 0  1 6  3 1 IftOO P 2 * 3

17 S3 24 1 4  2 0  1 1  0 i s o i P 1 *3
2 7 1 6 i t 1 7  18 1 6  I S 1809 t 2 * 3

4 2 0 1 i i 7  2 5  2 1  I t 1809 P 2 * 3

2 3 2 4 2 0 1 7  2 2  1 4  1 3 1 8 1 9 P f  *3
2 7 3 2 1 7 4 2  4 5  1 2  2 4 4 8 3 4 P 2 * 3

0 5 0 4 1 0 4 0  2 4  I i  3 3 ' 1 1 3 4 P 2 * 3

6404 2 1 1 7  * 7  2 2  3 5 fi l l P 2 * 3

2 5 1 6 1 6 I S  1 3  I S  2 7 mm P 2 * 3

0 7 3 2 31 1 6  1 7  1 9  2 0 1 1 6 4  . p . 2 * 3

4 5 5 6 16 1 5  2 8  | 6  2 0 mm f t  * 3

5 7 1 2 1 9 17"24 1 8  3 6 1 1 1 7 f 2 * 3

2 2 9 6 2 6 2 1  2 4  1 9  2 2 1920 P 2 * 3
2 5 7 2 2 7 1 5  20  1 4  3 0 t s s a P 2 -3
4 4 1 6 IS 1 1  2 5  | 7  2 9 1 9 2 5 f 2 - 3
2 7 9 6 2 1 1 0  1 0  1 6  3 4 1950 P 2 * 3

4 0 7 2 2 2 1 6  2 4  1 3  3 7 1 9 9 5 P 2 * 3

mm 2 3 1 7  1 9  4 6  3 0 2 0 3 4 2 *3
0 1 2 4 1 0 2 0  I I  I t  2 9 2 0 9 0 P 2 * 3



n

i l l  I of raw t«§!
.f uel I c a  t  t f t j

seorct m 4  c r i te r io n  icorcs 
fn t imp.let

for
CJL

fa ia l  .'f oop
ca. c 3

Raw Score «# Totel Score Pei* or P a ll ?<»*»ber*Mp
f P rtd t c to r m  C r1te f lo n m  Cr f t t r i o *

V t r le b f t ' y#r i m y *
..1 ..'2 3 4 11 ?'

tiOO 32 21 23 IS 40 2203 p
8984 17 11 IS 17 l i 114S f
7380 12 } 1 l i 10 16 1171 f
3440 9 4 t i 18 I t  54 f
3990 16 6 JBt is 11 t a n r
oasa 14 0 21 11 i f 1235 f
1016 $5 10 10 5 I f 1217 f
170S 16 i H $1 10 1244 f
3I9S 10 .§ 23 i t i t 1295 f
m m 13 12 13 9 f t 1324 ?
sas i 13 14 IS 10 20 1337 p
0364 IS 16 n a t f t 1339 f
S420 IS 3 t i 8 1347 f
937a 8 10 14 i t 20 1374 f
9 H 6 m 10 22 19 0 1366 §
2506 17 13 20 17 10 m s f
n o t l i 13 21 17 f l 1394 f
n m 12 I f 21 16 24 1413 f
1148 i i • 17 11 20 1416 p
6400 16 S M 16 24 1445 p
id ia 16 10 IS 4 21 1401 p
1412. m 10 20 13 20 1480 f
8006 17 11 20 17 21 1403 p
m m 19 11 IS 13 i t 1500 p
7290 19 2! 13 7 t s 1S11 p
3 sa t 23 6 13 13 n 1514 p
3620 22 a 17 10 m 1522 p
3548 27 10 21 16 15 152$ t
7732 23 H 21 to 15 1524 p
6636 14 10 f 1 4 f t 1532 f
7092 21 12 17 17 I t 1528 p
0S64 11 8 20 9 n 1533 f
7 H 6 19 i 20 16 ao 1557 p
Ota*. 4 s 10 14 27 iSSS f
7350 21 17 as to 26 159! p
2718 f t i i 17 19 7 1005 p
8132 IS 9 21 13 27 160S p
6532 a t 7 as 17 32 <011 P
1412 21 9 21 f t 34 163* >
0652 27 18 17 12 20 1030 p

v 3322 10 S 19 16 9 1642 p
m m 17 IS 22 15 I t 1049 p
4204 21 16 21 8 30 1678 p

a . 3
2 - 3
1 -3
2 - 3  
2 —3 
S -3  
2 - 3
a . 3  
a . 3
2 - 3
2 - 3
2 - 3
2  - 3
2 - 3  
2 - 3
2 - 3
2 - 3  
2 - 3  
2 - 3  
2 . 3
2 . 3  
2 - 3  
2 - 3
2  —3 
2 —3 
2 —3
2 *3
2  —3 
2  - 3  
2  - 3  
a —3 
a -3  
2 . 3  
a - 3
2 - 3
2 . 3  
8  - 3  
2  - 3

I i
a - i  
2 - 3  
2 - 3

170675
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l l » l  «♦ r« *  l« s l tcorct *»d e r lN r le n  *c o f« i lo r N N I  Or«vp 
  N « llg « lln s  J «  - ia m b *  MWfcl«6...CJU.aU-i3.........

t«w $«ort m  T o lt l  l « * r *  #r f i l l  Mtfebtrtfclp
Prcdietor m  C r t t t r ! * *  m  C rt tc rte ii In G?«wp*

. ... Ck C% €3«

f l i t f 1 4 4 9 t i t o 9 t-3
m m I f IS ts 17 ts 1995 P l«*3
m m 10 i t 17 l i I t I#  13 P 1*3
9916 I f i t t i 17 H 1472 f 1*3
60S4 16 10 S 4 i f i l l P 1*3
soeo 90 i# to 7 t i 1414 r 1*1
6600 m 6 as f t 31 I l f ! 7 1*3
S IW m i t i 6 31 1731 r 1*3
308S 10 i t i ts 99 169$ 7 1*1
4976 i t i t m 18 i t 11$! P 1*3
9956 f t 9 13 i i 30 1394 P 1*3
$941 13 to m m 13 1616 f 1*3
7976 i i 17 17 9 I f 1767 P 1*3
3179 17 i t 13 9 10 1532 P
3133 25 14 10 9 99 1601 P 1*3
0644 f t 10 13 12 94 to ts P 1-3
4 i$ t 14 14 17 7 37 1397 P 1*8
6429 «$ I f m 10 f t I47S P 1*3
1204 I f IS m f l i t i l l f 1*3
361# (6 10 i i i t i t 1909 ¥ 1*3
0696 13 M l i 14 91 H i t ¥ 1*3
2444 23 i # i f 1 I f I430 ¥ 1*3
i t t i I f Id ao 0 i f 1202 ¥ 1*3
i t t i 13 S: 10 6 10 1201 ¥ 1*3
2190 12 10 f t 11 7 i f  l i ¥ 1*3
7469 I I 2 I f i 7 1014 ¥ 1*3
7399 10 10 f t 93 ..IS 1543 P i * i
O ff# I I 7 17 I t 0 1369 f t - i
4 $32 10 $ 10 i f 1304 ¥ 1-9
2360 t i ­ IS I# IS 37 1771 ¥ 1*1
tic © t s 14 22 16 37 1945 f fm$
1799 I# 13 20 16 i i 1411 ¥ 1*3
7139 97 14 to 13 17 - 1174 t i * i
I I f f M 12 m 13 ao i i t t t 1*3
7976 I I 14 90 20 14 1613 '  f 1*3
7199 20 10 91 17 24 1717 P 1*3
3100 16 11 as 21 39 1740 f 1*3
3748 26 I f i i 17 IS 1900 P 1*3
4236 I f 9 94 Id I t 1999 P 1*3
6421 16 16 IS 17 16 1907 ¥ 1*3
9349 f l 14 m 19 20 1907 P 1*3
» # 4 29 i f i f 14 94 1964 P 1*3
3114 i f 13 i i 17 16 1716 P 1*3
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H i t  o f  r « v  N t l  * c o r « t  « « d  c r i t e r i a *  « e s » r < (  t o r  t o l « I  G r o u p  
 -   If* ran dm  M B P _ U >  C l . . C t.. S3l _..........

ftsw 5 e«r« m  To In I Scor* N «» or N i l  fctanbtrsMp
N t # i *  Predictor o* Cr I lo r loo 0 0  Crl N r lo o  in  O ro ^ i
■N*»-  b- f t f -U M *  .. S.fe,.g.%..gJi|l

7520 I f IS 20 21 m 1547 M i
TWO I I IS 17 t l 10 i s t i l * |
? u a ta I I i t i i 90 1491 1*3
osm i i I t 24 17 17 1426 1*3
M W 17 13 17 10 20 1 4 ft 1*3
l i l t 21 12 22 14 t s 1450 M3
5694 20 t i 10 17 m 1 ITS M I
10?# I t 7 23 a t 30 1638 M3

20 13 19 IS §4 I6SS M I
6088 20 19 f t a t 18 1904 M I
a  16 19 16 as 17 21 166ft M I
46 ta as 11 a t IS 20 1707 M l
0092 21 14 a t 14 m 1714 M I
m m I t 13 i i t l IS 1801 M3
% m t o IS 22 17 14 2032 M I
4116 as i t a t 17 37 ' i960 M3
m m 31 17 t i t i l i m m I «*I
3028 m 10 21 17 m 1780 M3
6704 24 13 22 t l i i 1600 1*3
m m 26 11 24 S6 24 tsob M I
n m 16 14 t l 14 30 1574 m i
6652 •16 14 to 21 f t 1401 M I
249§ t i 13 a t 16 24 1410 M l
t w o i t 11 20 17 23 ts s i 1
7771 11 14 ta 17 a t 1504 1
I00§ 17 17 11 ta 6 1206 I
3476 14 10 18 17 f 1283 1
3900 13 0 11 l i 0 1370 I
8540 IS l i 24 19 f 1430 1
6720 14 5 10 l i 5 1016 1
4392 m 6 11 12 4 1824 i
4308 ts 13 21 17 6 1411 I
$301 11 7 l i 13 14 t i f f i
0464 10 1 t i 12 i f 1240 I
6304 o 13 22 13 13 1602 1
1716 m 6 24 17 13 117$ i
2376 10 0 14 20 20 1230 I
m m 16 4 IS 10 IS 1707 f
3430 19 I 21 i i 26 1316 I
7310 14 4 m ao i f 1384 i
6884 IS 6 17 20 IS 1496 i
0130 f t S 17 4 14 is ia i
3328 27 0 t i f 20 1330 1
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i l $ t  of  r#» t « i t  c r l  H r  I an *c .-rts fo r  f-otft I Group
I n die# .tl.ftj^ »!*♦ :i. er ill I#  ,|a ran I

Score ®a 
t den i # P r« d Ic N r

Tetftl Scor«
«h» C r IN r Io n

fa r *  or f a l l  
o# Cr I N r  I o*i

Member*h Ip
I ft Graupi

H® # Vftr i *(Me V»r Nbi.ft Varl rt> I t r* I {"‘*3W& Cw

T T ^ T  4■..S' *
4019 18 13 IS 7 12 1561 r 1
0660 22 16 16 5 m 1649 p t
0328 19 i 16 14 31 1389 t t
3276 22 13 10 S to 1358 f t
S90S 22 a 25 m 35 1903 f 1
5668 I I 7 to 8 14 1475 f 1
7321 13 10 20 m 22 1557 f 1
143d 23 1 1 19 16 10 1416 t i
73 56 10 14 III 13 I t 1321 4*S-t i
0532 17 7 17 i IS 1140 f t
2324 90 12 9 10 at l l  S3 r 1
■6500 14 12 13 IS 35 1632 f 1
0256 13 1- 20 21 15 1461 t i
0956 m 21 ts 19 12 1943 t t
7332 17 11 20 to 14 1791 t 1
7272 21 14 14 9 St 1532 f i
0275 19 10 14 3 31 1439 f t
4295 17 IS 16 t l to­ loSt f t
07 56 IS 13 9 m i l 1581 p i
5808 27 14 IS 12 26 192? j> I
7250 14 11 19 19 30 1575 r t
0512 14 II 2 1 IS IS 1420 p i
0344 14 10 18 12 as 1878 f i
SS95 14 17 19 IS 14 ! 142 7 i
1795 14 14 24 22 32 1626 P i
1120 15 H 10 IS I t 165® f i
2576 IS I I 22 18 17 1497 f i
6860 17 11 a t *6 14 157® f i
8216 19 11 16 13 17 1533 P i
6992 17 16 16 17 33 1S3® ? t
o&m ts 12 25 as 22 1567 P i
3204 17 16 20 12 23 IS 24 P i
SS95 19 13 16 16 26 I520 r t
2404 14 H 17 16 15 134? f i
17 60 16 13 I I N 18 1273 f »
7IS4 2C3 12 25 10 15 1680 p i
7128 16 ID 22 l i SO 1360 f i
5864 17 I 1 30 13 *38 1713 t i
4784 2S 19 22 14 16 1710 p i
6196 21 11 I« 20 17 1443 p i
6720 26 10 as 21 17 1538 r i
$060 23 IS as 21 17 1594 jp. 1
6220 10 IS a i 18 17 1322 f 1



A lb e r t  P. Mallow

3525 East C a p ito l S tre e t,  Washington, D* C.

Ph* 0 , 1952

Date of b ir th s  November 12, 1916 

Place of b ir th s  C leve land , Ohio

Secondary Educations G le n v ll le  High School, C leve land , Ohio 

C o lle g ia te  In s t i tu t io n s  a ttended Oates Degree Date of Degree 

Western Reserve U n iv e rs ity  1934*8 A .8* 1938

A.M. 1938

U n iv e rs ity  o f M innesota 1938*9 —  *~

Positions h e ld , In c lu d in g  present o r p ro sp e c tive  occupations

P s ych o lo g is t, U» S. C iv i l  S erv ice  Commission, 1939*43, 1946*51

P sych o lo g is t, Army of the U n ite d  States ,  1943*46

Ass t ,  Ch i e f ,  Test Development S e c tion , Uni t ed States C i v i l  
Serv i ce Commission, 1951—


