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Abstract
This paper demonstrates the use of classification and regresson (ress a3 & method of identifying
items that differentiate between honest and fiking respondents on non-cognitive measwres. Such
items may permit improved identification of applicants who misrepresent when responding 1o
applacant screoning tests.



CART 3

Building a Better Mouseirag Using Can 10 Detect Response Distortion

Recest sitention 1o persanality coastructs as predictoes of job performance has brought
the issue of respomse distortion 1o the foreffont 1t has heen demonsirated that individuals can
distort ther responses 10 mos-cognitive instrzmesits in arder o make themselves appear more
atiractive (Hough, Eaton, Dunneste, Kamp & McCloy, 1950, Ones, Viswesvaran, & Korbin,
1995; Schumit & Ryan, 1994), One method 1o detec fiking is the usc of e scales. However, lie
mmmmmum“dmnmmmwwm
mmwﬂﬂﬁhﬂm&mhmﬂi]wo&mm'm
virtues” iems 1o idenify socially desirable responding. These items are highly transparent and
often wiilize very extreme statements. mpmuurﬂahmiswmiﬂhtmn‘m
Classification and Regression Trees stavistical package (CART) as 1) 8 meshod of idemtifying
mmz:ummwmmmmwmm
response distortion scales.

Faking ancl Response Distortion
mmuunrwmmmmmﬁmmm
MMMHWMMWHWWMWM-
mmmm-drmmun.lm.m&mmn.im;
Lastenschilages, 1994; Ones, Vigwesvaran, & Reiss, 1996) Although researchers have
HMW'MW'MWM‘.WWMM
mmﬂwmmmmmhmmmﬁm
MMMMMMIM&EMMIMWMM
mﬂiﬁﬂmmmdwhmmmghnll, 1990, Lautenschiager, 1994). Omes, et al
tl?ﬂﬂbﬂﬂlﬂ.nﬂhﬁuﬂﬁﬂﬁhpﬁimﬁdﬂlmﬁhwmmﬁw
by almast half s standard devistion fioc the Big Five factors. Bosh Hough et al. (1990) and
M:lﬂ}mwmwummmmm
mwmmwm For example, one method employed to
mumhhma-mmmmfmmwnm
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by pairing statements judged to be similar in social destrability, By making respondents choose
betwoen equally desirable (or equally undesirsble) statements, the shility 1o self-distort is
supposedly reduced. However, in an early review of forced-chidce scabes, Wisters | 1965) found
that respandents could nuccessflly distort their seif-descriptions when instructed 1o do sa

A second sirategy is the use of subtle Rems; that is, items for which the underlyng
conEtrect is not apparent. Most personality inventories, especially those used in personnel
selection, use questions that are fairly transparent with regards o the underlying comstructs. For
example, Cook {1993) has kypothesized that no cne applying for & customer service job is likely
10 respand positively to "1 doo't like talking to strangers. ™ It would seem obvious that subtle items
are less susceptible to faking than transparent items. Alliger, Lilenfield, and Mitchell { 1995) found
that subtle questions were bess easily faked 1han questions in which it was ohvious what the
medsure was irig. I a mets-anabysis of fakabifity estimates, Ones et al. {1995) found that
sets of obvicus items wene more susceptible to faking instrucirions than subtle items

In addition, researchers have used sibtle ems 10 actually detect faking. Dannenbaum and
Lanyon { 1993) found that subjects who fxked psychopathology on the MMPT have lower scores
on subitle subscales than non-faking subects because the subtle subscales are keved for
psychopathology in a divection that is the opposite of their face validity. An example of o subtle
item From the MMPI is *1 enjoy detective or mystery stories.” Thus, subjects who stiempted to
fake psychopathalogy did so on the basis of item content and achieved kower, rather than higher,
scores. However, some resesrchers have found that respondents can, in fact, distort their answers
om empirically-keyed measures (Haymaker & Erwin, 1980). Further, the uie of subtle fems with
litthe fxce validsty for selection purposes can potentially bead to negative applicant resctions. For
example, Rynes and Connerley (1993) found that applicants prefer selection methods with kigh
apparent content validity

A thard strabegy for reducing response distortion i to warn respondents abous the
consequences of distorting their respanses. This is dane by telling respondents that methods exast
to dotect faking and that 1est scores will be verified using outside sounces. Wheeler, Hamill, and
Tippirs {1996} adnsnistered a persosality battery 10 subjects over two time periods. Preceding the
first sdmimistration, subjects were given a verbal waming not 1o fake. Mo such waming was given
preceding the second administration. Scones for the second administration were substantiaiy
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distortion i self-report mstrumens

Am«mhhwn{mmm&wﬂmﬁm Masry common
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suspicious self-descriptions or correct for socially-desirable respoading. The Adjective Checklist,
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an important personaity varisble Hoth Hogan (1991) and Ones et al. (1996) concluded that
mmuu;mmmmmmmmw
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One potentisl problem with the use of lhe scales is thar unlikely virues items are very
transparent {and, thus, easier 1o fake). In addition, these items wsually imvolve very extreme
stasements (i, "1 have never gotien mad af my parems, even once”} It is also unclear how well
social desirability scales can distinguish faking applicants from honest applicants. 1t might be
helpfisl fior the persomnel practitioner 1o be abde 1o identify patential respanse distorion using
subitber items than those normally included in a lie scale. One technigue that may aid in the
development of subtler e scabes i classification and regression troes.

Classificetion and Regression Trees

CART (Classfication snd regression trees) is a stetistical procedure that can be used (o
differentiate groups om item level datn (Breiman, Friedman, (lshen, & Stone, 1984) CART is a
method of binary recursive partitioning and can be used 10 predict a dependent varishle as &
function of x sumber of independent variabics. CART has been successfilly used in 1 variety of
research settings, including credit risk assessment, cancer diagnosis, infant mortality, and
classification of radar images for the military. CART examines all of the independent variables and
makes o serics of binary splits based oa the vahoe of one indepenient variable, such that within
groups variance on the dependent variable is misimized (Barnes, Wele, & Dinichefl, 1989) In
this fashion, CART selects a subset of variables that optimally differentinte cases on the dependent
varishle

This process results in the creation of & decision tree. Once the decision tree is
completed CART tests the tree using cross validation. The sample s divided into 10 equal
subsampies containing smilar distributicns of the dependest variable: The first 9 subsamples zre
used to construct & decision Lree wsing all of the independent vanshles This is referred 1o &s the
learning sampbe because CART utilizes this sample to create the decision rubes used to classify
cases in the tenth subsample, similar 1o a discriminant analysis. This testh subsample ks used 10
obitain initial misclassification rates. These error rabes are then used to “prune” the tree of
independent variables that are redundant or do not differentiste cases on the dependent variable
CART then creates a different set of subsamples and the process i repested mine times. The result
is an optimal tree that best differentiates cases using & minimal sumber of independen varishles
Omnce a decision tree has been created, this tree can be used to classify new data
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In sddition, CART provides sorrogate variables which closely mimie the classification
ahility of each independent variable selocted for the decision tres To identify and rank potential
mcmrmummm,:mnrmmmum split can
mmmw.mwmwﬁmwm.u,mwm
the sumrogaia produces exactly the same split, case by case, as the primary split. 1f no other
varishle can misnic the primary spliting critenion, fo surrogates eng provided.

CART has several advamages when compared 1o traditional statistical tools that may be
wawed for similar types of analysis For exampie, CART can use any combination of cxiegorical and
continuous varables rendering recoding of the variables unnecessary CART is also extremedy
robust to the effects of cutliers, and because CART develops alternative splits (surmogates) it can
still classify & case wiven there are missing values for the primary spltting value (Stemberg &
Colla, 1995). When CART anslyses are compared to siepwise loglstic regressions or discriminans
amalyses it typically performs about 1% to 15% berter in classificarion accuracy.

Curremt Study

The following studies show how CART may be used to identify potential fakers and haow
CART can be used to develop lie scales with less transparent items. In Study 1, we tested whether
CART could scourntely identifyy subjects who were imstructed 1o fake. In Study 2, we used a be
mmmwuw_wmmummmm
additional items that differentisted between the wo groups beyond those transparent items
traditionally included in e scales.

STUDY 1
Mlethad
Sampie
mwmmmppﬁudurmmmmmwu
large Midwest university. Sisbjects received exira credit for participating in the study. Subjects
were rendomly assigned 1o one of two conditions: 2573 were placed it thve honest condition and
307 were placed in the faking condition
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Masures

Independent Viarisbles A 64 ivem temperament scale measuring comscientiousness pnd
agreesbleness was administered. The scale consists af sngle statement items requiring & trus/fabse
response. In addition, a &0 item multiple respanse bodata questionnaire was adminastered whach
also tapped the constnscts of conschestiousness and agroeshleness. Responses 1o both instruments
‘were treated &s categorical in the CART analysis.

Dependent Variables The dependent variable used in the CART analysis was the dichotomous
masignment to hanest and faking conditions used by Douglas, McDaniel, and Snell (19%96). The
dependent variable was entered in the CART analysis as a categorical variable with 2 levels

FProcedurs

Subjects were randomly essigned to one of bwo conditions. In the first condition subjects
were instructed 10 complete the temperament and bsodata questionnaines as honesily as possible
{honest condition). In the second coadition subjects compieted the same measures, but were
instructed 10 angwer the questions in such & way s to make a8 favorable an impression as possible
{faking condition)

The CART analyss selected 3 isems with 4 termimal nodes that optimally destinguished
between the honest and faking groups, The first split occurred on the item "When | have staried
projects, | have finished them... ", Allernstives ranged from me siter whar (1) 10 sever (4) and
were ireated as categorical varisbles CART split the cases ar 1.5, assigning subjects 1o the honest
group if they scored Bigher than 1.5 on this dem. Based on this spli, 310 cases were classified as
honest and sssigned 1o o terminal node.  The remaining 290 cases were assigned to & nontenminal
made for further analviis.

CART then reclassified those two hundred and ninety cases, splinting them on the item
“The longess | haree held @ grodge ic.. . Responses ranged from sinee childhood (1) to @ day, if
thar {4) mnd agxin were treated a3 categorical vasiables. CART splis the cases at 3.5, assigning
subjects to the faking group if they scored higher than 3.5 on this item. Based oa this split, 228
cases were classified as faking and assigned to s terminal node. The remaining 62 cases were
nssigned to a nomerminal node for Rarther amalysis



CART @

Lastly, CART reclassified the remaining sixty-two cases , splirting them on u troe/false
item e to hold gradges” The item was entered as a categorical variable with a value of |
u@dumwu:wdmmw CART split the itemn af 1.5, assigning
MWMMmﬂhmmhMmmwmmw&hmm
item in the faking group Based an this split, 23 casts were classified a5 honest and the remaining
3% cases were classified as faking.

The iters were able 10 classify bopest respondents correctly at a rate of 83% and comecily
classify subjects in the faking condition at a rate of 71%. In this data set, the sumogntes CART
identified had law to moderate association vabses {165 to 488) for each splitting variable,
indicating that the three fems identified by CART hest differentiated between groups

STUDY 2
Method

Sample
hﬁmsmﬂmimhmwﬂmﬂhﬂiuamp&nm
communications firm

Mearures
Inslependent Varisbles The independent variables were collected from a 116 item bodata scale

mmmMmmﬂhmmmmmmmM
also deleted from the scale. The remaining 102 isems were included in the snabysis

Dependent Variabie Subjocts were classified as honess ar faking based on their responses to the
unliily virnees scale, The eight usfikety virues iems wese combised imo a scale score, rangng
from 8 1o 24, Respondents scoring high on the unlikely virues scale (21 and above) were used as
the fuking group, while subjects scoring low (11 asd below) served as the non-falking group. A
total of 353 applicants were inchaded in the CART analysis, 161 in the fuking group and 152 in
the non-faking group and the dependent varishle was entered &5 & categorical variable with 2
levels.
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Results

The CART analysis selected 3 tems with 4 terminal nodes that optimally destinguished
etween the hanest and faking groaps. Since this scale is currently in use a5 a selection tocl, exact
{tem content cannot be revealed in order to mairtain test integrity. The first split cccurred on the
item measaring the social adjustment construct. Alternatives ranged from srongly agree (1) to
disergre (3) and were treated ns categorical variables, CART split the cases af 2 5, ansigning
subljects 1o the honest group if they scored higher than 2.5 on this item Based on (his split, 127
cases were classified & honest and assigned 10 8 terminal node. The remaining 226 cases were
sssigned 10 & nonterminal node for firher anatysi

CART then reclassified those two bundred and twenty six cases, spiitting them on the ilem
messuring the comstruct of mbition. Responses mnged from strargdy agree (1) to aisagree (3)
and were treated a3 categorical variables. CART split the cases at 1.5, sssigning subjects 1o the
hoesest group if they scored Jower than % on this ftem. Based an this split, 50 cases were
classified as hosest and mssigned 10 8 terminal node. The remaining | 76 cases were assigned to a
nonterminal node for further analysis

Lasty, CART reclassified the remaining 176, splitting them on another itlem measuring the
social adjustment construct. Responses rnged from strongly agree (1) to aisagree (3] and were
treated ns categorical variables, CART split the item at 2.3, assigning those wha scorcd less than
2 % o the honest group and those who scored higher to the faking group. Based on thes splhit, 10
cases were classified as honest, whale the remaining 166 cases were chassified as faking

Hased om the responses to these three ibems, hanest respandents were correctly classified
al & rate of 76% and subjects in the faking condition wene correctly classified at 8 raze of 75%. In
this datn set, the surrogate items identified by CART had low association vahses { 05 1o 37) for
each splitting variabile, indicating than the three items identified by CART best differentisted
between groups

Discussion

CART has been widely used in natural and social science research settings, but is relatively

new 1o the fleld of industrialorganizations] paychology, It gives both the practitioner and the
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mamber of variables

CART also provides surrogase variables that mimsc the classification ability of the primary
splitting varisbles, The surrogate vasiables provide practitioners with a method of choosing
altermasive indbcators that may be cheaper, sharter, less intrusive, or easier to callect. For
examyple, 2 persaenel psychologist could use CART 1o determine whether an inexpensive
&5 I INOre expensive mbervien.

Irs this paper, we used CART to identify sudents who were instructed 1o fike and to
panpoint iters that could sill differentinte between groups of faking and non-faking applicants
beyond those transparent items inchuded in the fie scale. Although CART classified our fikers at 1
mﬁbﬂm%hﬂﬂdﬁdﬁﬁmmmnﬁh s this techniguse
unq.ppmmmawmmmmmmmm
emphasis on verifying their responses on oiher selection tools, wach a4 resumes and application
blasks, Additbomal research needs 1o be conducted 10 determine the relationship between CART-
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