. BLE (7D |

Judgments Of and By Representativeness

Amos Tversky

Stanford University
Daniel Kahneman

University of British Columbia

ADAO99 502

DTIC

ELECTH U"‘"\

>, JUNO 11981 ’

E .

May 15, 1981

Preparation of this report was supported by the
Engineering Psychology Programs, Office of Naval Research

ONR Contract N00014-79-C-0077VlWork Unit NR 197-058

Approved for public release; distribution unlimited

Reproduction in whole or part is permitted for any purpose
of the United States Governement

DT FALE copy

81 6 01 011




* DISCLAINER

Z @
e

THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




Ty

Unclassified
SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

REPORT DOCUMENTATION PAGE
7. REPORT NUMBER

READ INSTRUCTIONS
BEFORE COMPLETING FORM

2. GOVT ACCESSION NO.J 3. RECIPIENT'S CATALOG NUMBER

L _pp-Hoiy 52

7 sMr’mmo COVERED
| \(7 Tech'calgl(epu't ’ g
Judgments Of and By Representativeness, ; L Jan.” §980 em=Apr

Technical Report No. 3
LA. TITLE (and Subtitie)

et . opeasn b e — 6. PERFOR

T AGTRGR(S S, CONTRACT OR CRANTWOWNER

I
/] N00014-79-c-0077 -

2 .-»-'nv e ian
Amos /Tversky amd Daniel /{(Ahneman‘l

—

NT. PROJECT, TASK

10. PROGRAM ELEME
9. PERFORMING ORGANIZATION NAME AND ADDRESS UNIT NUMBERS

AREA & WORK
Stanford University

Department of Psychology, Building 420 NR 197-058
Stanford, California 94305
1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
Engineering Psychology Programs May 15, 1981
Office of Naval Research - Code 455 13. NUMBER OF PAGES
Arlington, Virginia 22217 26
JTaMONITQRING AGENGY NAME & AQRRESS(IL dl”omouml Otfice) | 18. SECURITY CLASS. (of this report)
* P o ; /’ 7} J
125 May g__é/ Z
J“ - ;) 1 :
[”ﬁ ~— f o 'f 1Sa. OECL, ggséaals_ltncnuoﬂoovmcnomo
6. DISTRIBUTION STATEMENT (of this Report) ,-///' Vy > j
;\_"/ /{ - \-/
e e

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if y and | fy by block ber)
Representativehess Conjunctions
Prototypicality Scenarios

Probgbility
20. ABST T (Continue on reverae slde If necessery and Identify by block mamber)
e concept of representativeness and the conditions in which it can be
used to explain intuitive predictions and probability judgments are discussed.
Four cases of representativeness are distinguished that refer to the relations

between (¥ a value and a variable;.

an instance and a category; (@ a sample

and a population; () an effect and a cause.

The principles of representativenes

differ significantly from the laws of probability.

In particular, specificity

can increase the representativeness of an event, even though it always reduces it
probability. Several studies of judgment are reported in which naive and sophig-

DD ,an'7s 1473

ZOITION OF 1 NOV 45 13 OBSOLETE Unclassified

S$/N 0102.LF.014
/ °2 ( mg ' / z SECURITY CLASHFICATION OF THIS PAGE

|
|




Unclassified

SECURITY CLASSIFICATION OF THIS PAGE(When Deta Entered)

: Block #20 continued:

ticated respondents judge a conjunction to be more probable than one of its
components. Violations of the conjunction rule, P(A&B) < P(B), are observed
in both between-subjects and within-subjects comparisons, with both ficti-

tious and real-world events.

The theoretical and practical implications of

the conjunction fallacy are explored.

Accession Fop

DTTC TaB
Unanwouncwd ]
JustifioffiAn

T —
Ry __

NTIS GRagy ‘T

— ]
e

_Q;StriSMtian/

[ Availability coges
J[Aveil and/o

r
Dist l Special

A

L

SECURITY CLASSIFICATION OF TuisS PAGE(When Dare Entered)

—— -




Chapter 4
2

Several years agc, we presented an analysis ¢f judgment under un-
certainty which related subjective prcbabilities and intuitive predic-
ticns tc expectations and impressicns abcut representativeness. Twe
distinct hypotheses inccrpcrated this ccncept: (i) pecple expect samples
tc be highly similar tc their parent pcpulation, and also t¢ represent
the randcmness of the sampling process (Tversky & Kahneman, 1971, 1974);
(i1) pecple cften rely on representativeness as a heuristic for judgment
and predicticn (Kahneman & Tversky, 1972, 1973).

The first hypothesis was advanced tc explain the ccmmen belief that
chance processes are self-ccrrecting, the exaggerated faith in the sta-
bility cf results cbserved in small samvles, the gambler's fallacy and
related biases in judgments c¢f randcmness. We prcpcsed that the lay
ccncepticn ¢f chance inccrporates a belief in the law ¢f small numbers,
acccrding tc which even small samples are highly representative c¢f their
parent pcpulgticns (Tversky & Kahneman, 1971). A similar. hypc thesis
cculd alsé éxplain the ccmmcn tendency tc exaggerate the ccnsistency and
the predictive value c¢f perscnality traits (Mischel, 1979) and tc
cverestimate the ccrrelaticns between similar variables (Jennings, Ama-
bile and Rcss, 1982) and behaviors (Shweder and D'Andrade, 1980). Pec-
ple appear to believe in a holegram-like mcdel c¢f perscmality in which
any fracment cf behavicr represents the actcr's true character (Xahneman
% Tversky, 1973).

The hypothesis that pecple expect samples to be highly representa-
tive c¢f their parent pcpulaticns 1is cenceptually independent cf the
seccn! hypcthesis, that pecple cften use the representativeness heuris-

.tic tc make predicticns and judee prchabilities. That is, necple cflen
evaluate the prcbability ¢f an uncert2in event c¢cr a sample "by the de-

gree tc which it is (i) similar in essential prcperties tc its parent




pcpulaticn and (ii) reflects the salient features of the prccess by
which it is generated” (¥Xahneman & Tversky, 1972, p. 431). This hy-
pcthesis was studied in several ccntexts, including intuitive statisti-
cal judgments and the prediction o¢f prcfessicnal chcice (Xahneman &
™versky, 1972, 1973).

T™e twc representativeness hypctheses have been used to explain a
variefy cf observaticns, such as the relative ineffectiveness of ccn-
sensus information and the use cf similarity in the interpretaticn cf
prcjective tests (Nisbett & Ross, 1980). These hypctheses have also
prcvided directicn tc a well-rewarded search fcr significant viclaticns
¢ ncrmative rules in intuitive judgments. Most cf this research was
been ccncerned with judgments by representativeness, that is, with the
rcle c¢f representativeness in predicticn and inference. Relatively 1it-
tle work has been devcted tc judgments of representativeness, that is,
t¢c the nature cf this relaticn and its determinants, cutside the ccntext
¢f randcm sémpling (Bar-Hillel, 1980b). The first part c¢f this chapter
is ccncerned with the nature cf the representativeness relaticn and alsc
with the conditicns in which the ccncept ¢f representativeness is use-
fully invcked toc explain intuitive predicticns and judgments of prcha-
biiity. In the seccnd part of the chapter we illustrate the ccntrast
between the lcgic cf representativeness and the lcgic cf prcbabiiity in

Judements c¢f the likelihccd ¢f compcund events.
THE REPRESENTATIVENESS RELATIOR
erresentativeﬁess is a relaticn between a prccess cr a mcdel M and

scme instance cr event X asscciated with that mcdel. Representative-

ness, like similarity, can be assessed empirically, e.g., by asking pec-
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ple t¢ judge which cf twc events Xt cr X2 is more representative cf scme
ncdel M, or whether an event X is mcre representative cf M1 cr of M2.
The mcdel in questicn cculd be ¢cf a perscn, a fair ccin cr the werld
eccncmy, and the respective cutccmes might be a ccmment, a sequence of
heads and tails, cr the present price cf gold.

Representativeness is a directicnal relaticn: we say that a sample
is mcre cr less representative cf a particular pcpulaticn, and that an
act is representative ¢f a perscn. We dc¢ nct ncrmally say that the po-
pulaticn is representative cf the sample cr that the perscn is represen-
tative ¢f the act. In scme orcblems, hcwever, it is pcssible tc reverse
the rcles cf mcdel and cutccme. For example, cne may evaluate whether a
perscn is representative c¢cf the sterectype c¢f librarians, cr whether the
cccupaticn c¢f librarian is representative cf that perscn.

We distinguish fcur basic cases in which the ccncept c¢f representa-

tiveness is ccmmcnly invcked.

class. It is in this sense that we speak c¢f (mcre cr less) representa-
tive values c¢f the inccme ¢f ccllege prcfesscrs, cr of the age of mar-
riage in a culture. Naturally, the mcst representative value will be
clcse to the mean, median cr mcde c¢f the distributicn cf the relevant
variable in the class M. The relaticn cf representativeness is mainly
determined in this case by what the judge kncws abcut the frequency dis-
tribution ¢f the relevant variable.

(2) M is a class and X is an instance cf that class. Ycst readers

will prcbably agree that Jochn Updike is a mcre representative American
writer than Ncrman Mailer. (learly, such a judgment dces nct have a
frequentistic basis; it reflects the dearee t¢ which the styles, themes

and ideas cf these authcrs are central t¢ ccntempcrary American writ-
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ings. Similar ccnsideraticns determine the representativeness cf in-
stances that are themselves classes rather than individuals. For exan-
ple, a rcbin is Jjudged tc be a more typical bird than a chicken,
although it is less frequent (Rosch, 1978; Smith, Shcben % Rips, 1974).
Thus, an instance is representative c¢f a categery if it has the essen-
tial features that are shared by members ¢f that categcry, and dces not
have many distinctive features that are nct shared by categcry members
(Resch, 1975; Tversky, 1977).

Ccntemporary work cn ccncept fcormaticn (Rosch & Mervis, 1975;
Yervis A4 Rcsch, 1981), semantic memcry (Bransford & Franks, 1971) and
pattern reccgniticn (Pcsner & Keele, 1968) has shcwn that the mcst -
representative, c¢r .prctctypical, elements cf a categcry are better
learned, recalled and reccgnized than elements that are mcre frequent
but less representative. Mcrecver, pecple cften err by "reccgnizing” a
prctctypical stimulus that had never been shown. Representativeness,
therefcre, ‘can bias reccgniticn memcry as well as judgments cf frequen-
cy.

- It should perhaps be ncted that there are twoc ways in which an ele-
ment can be highly representative cf a class. The twc senses of
refreaentativeness correspcnd clcsely to the relaticns c¢f typicality and
prctctypicality. An element is highly representative cf a cateécry if
1¥ is tyvical cr mcdal; it can alsc be representative if it is an i{deal
type that embcdies the essence cf the categery. New York, for example,
is the prctctype cf an American city, but Cincinnati is mcre 1likely tc
be selected as a typical city. Similarly, cur ncticns cf the prctetypi-
cal and c¢f the typiéal Frenchwcmen may be quite dAifferent. The fcrmer
is prchadly a ycung, elegant Parisian, while the latter is mcre likely

t¢c be a chubby middle aged woman frcm the preovinces.

uahhositady
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(3) ¥ is a class and X is a subset cf M. Mcst pecple will prcbably

agree that the populaticn ¢f Florida is less representative ¢f the U.S.
pcoulaticn than is the pcpulaticn ¢f Illincis, and that students ¢f as-
trenemy are less representative ¢f the entire student becdy than are stu-
dents cf psychclcgy. The criteria ¢f representativeness are nct the
same fcr a subset and for a single instance, because an instance can
% cnly represent the central tendency c¢f attributes, whereas a subset can

alsc represent range and variability. A man whose height, weight, age

and income match the average values for the U.S. pcpulaticn is, clearly,
revresantative c¢f that pcpulaticn. A grcup ¢f 100 men with the same
characteristics wculd fail tc¢ represent the variability c¢f the attri-
butes.

If the class ¥ ccnsists c¢f distinct clusters such that the varia-
bility within each cluster is very small relative t¢ the variability
be+ween the glusters. we teni tc treat each cluster as a2an instance cf
the categcfy rather than as a subset. ™hus, it is natural tc regard
'rebin’ as a kind cf bird, cr as an instance c¢f the categery ‘bird',
althcugh the set of rcbins is a subset of the class of birds. More gen-
erally, (2) can be regarded as a special case c¢f (3) where the subset X
ccnsists ¢f a single member. Similarly, (1) can be regarded as a unidi-
mensicnal versicn c¢f (2). The three types cf representativeness are
distinguished by the ccmplexity cf X, where (1) is the single-element,
single-attribute case, (2) is the single-element, multiattribute case,
and (3) is the multiple element case -- with cne cr mcre attributes.

A particularly important example cf the representativeness c¢f a
subset 1is the case in vhich X i3 a randcm sample frcm a specified pcpu-
laticn. A randcm sample is expected tc represent the ranicmness of the

selection process, nct cnly the essential features of the pcpulaticn
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frcm which it is drawn. When 100 pecple are selected at randem, fer ex-
ample, a sample of 53 men and 47 wcmen may appear mcre representative
than a sample ¢f 50 men and SO wcmen, because the former represents the
irregularity of randem sampling while the latter dces nct (Kahneman and
Tversky, 1972). The statistical ccncept of a representative sample is
discussed by Kruskal and Mcsteller (1979a, b).

(4) M is a (causal) system and X is a (pcssible) ccnsequence. This

case differs frcm the preceding cnes in that M is nc longer a class of
cbjects cr instances, but rather a system that prcduces varicus effects.
Fcr example, M can be the U.S. eccncmy and X the rate ¢f inflaticn, cr M
can be a perscn and X an act perfcrmed by M, e.g., diverce, suicide,
prcfessicnal chcice. Here, X is representakive cf M either because it
is frequently asscciated with M (e.g., high fever ccmmcnly acccmpanies
pneuncnia) or because pecple believe, ccrrectly or inccrrectly, that M
causes X (e.g., capital punishment prevents kidnappings). Intrusicns cf
causal schemas in Judgments of ccnditional prcbabilities are illustrated
and discussed in Tversky and Kahneman (1980).

In summary, a relaticn of representativeness can be defined for (1)
a value and a distributicn, (2) an instance and a category, (3) a sample
an& a pcpulaticn, (4) an effect and a cause. In all four cases,
representativeness expresses the degree c¢f correspcndence betweeﬁ X and
H; but its determminants are nct the same in the fcur -cases. In case
(1), representativeness is dcminated by perceived relative frequency cr
statistical association. In cases (2) and (3) representativeness is
determined primarily by similarity, e.g., ¢f an instance tc cther in-
stances, cr cf sampie statistics tc the ccrrespcnding parameters of a
pcpulation. Finally, in case (4) representativeness is contrclled

largely by (valid ¢r invalid) causal beliefs.
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Revresentativeness and Prcbability

The use cf representativeness tc explain prcbability judgments and
intuitive predicticns rests cn the fcllcwing assumpticns:
(i) that the relaticn "X is (very, . . . , nct at all) representative

¢f M" can be meaningfully assessed by judges;

(ii) that these assessments shoculd nct be based cn impressicns ¢f prec-

P

bability or frequency, which are to be explained by representativeness;
(iii) that the relation of representativeness has a lcgic cf its own,
which departs systematically frem the legic c¢f prcbability.

When these assumpticns are satisfied, it is of interest tc test whether

AR 5 e B WAV [ -

judgments c¢f prcbability are mediated by assessments c¢f representative- s

ness.

The evaluaticn cf the prcbability ¢f an uncertain event cr the

predicticn c¢f an unknewn quantity is a ccmplex pr¢cess, which ccmprises
an interpretaticn cf the prcblem, a search fcr relevant infcrmaticn and i
the chcice cf an apprepriate resvense. It can be ccmpared tc the cpera- L
ticn cf a flexible ccmputer precgram which incerpcrates a variety ¢f ope-
tentially useful subrcutines. In the terms c¢f this analcgy, the
representativeness heuristic is cne cf the prccedures that may be used
t¢ retrieve, interpret and evaluate informaticn. The wuse cf this
heuristic, cf ccurse, dces nct preclude the use c¢f cther procedures,
much as the use cf imagery as a heuristic fcr recall dces nct preclude
the use c¢f other strategies. However, the reliance cn heuristics 1leads
tc characteristic biases. When imagery is used tc recall the pecple who
«Wore present at a particular meeting, fcr example, participants whc were

clearly visible are expected tc be remembered betier than thcse whe were

nct. Similarly, the use cf representativeness tc assess subjective prc-
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bability prcduces overestimaticn ¢f scme prebabilities and underestima-
ticn c¢f cthers.

Early studies gave rise to the extreme hypcthesis that scme prcba-
bility judgments are based exclusively con representativeness. Fer exam-
ple, the cbservation that subjective sampling distributicns are essew
tially independent of sample size (Kahneman % Tversky, 1972) suggested
that people evaluate the probability of a sample by <the similarity of
its statistics to the corresponding parameters of the populaticn. Most
¢f the available data, hcwever, support a mcre mcderate hyvothesis that
intuitive opredicticns and prcbability judgments are highly sensitive to
revresentativeness althcugh they are nct ccmpletely dcminated by 1it.
™us, subjective prcbabilities are sircngly influenced by (ncrmatively)
irrelevant factcrs that affect representativeness, and are relatively
insensitive tc (ncrmatively) relevant variables that dc nct affect
representativeness. The magnitude cf representativeness biases and the
impact cf .variables such as . sample size, reliability and base rate
depend cn the nature cf the vrcblem, the characteristics ¢f the design,
the scphisticaticn of the respocndents and the presence c¢f suggestive
clues ¢r other demand characteristics. The rcle c¢f these facters in
judgment research is discussed in Kahneman and Tversky (1981).

If the reliance cn representativeness leads tc systematic érrcrs.
wﬁy do pecple use this relaticn as a basis fer predicticn and judgment?
The answer t¢ this questicn has three parts. First, representativeness
appears readily accessible and easy tc evaluate. Mcdern research c¢cn
categcrization (Mervis &% Rcsch, 1981; Rosch, 1978) suggests that ccncep-
tual kncwledge is'cften crgan;zed and prccessed in tems c¢f prctctypes
¢r representative examples. Ccnsequently, we find it easier to evaluate

the representativeness of an instance tc a class than tc assess its ccn-

_d
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ditional prcbability. Seccnd, prcbable events are usually mcre
representative than 1less probable events. Fcr example, a sample that
resembles the pcpulaticn is generally more likely than a highly atypical
sample c¢f the same size. Third, the belief that samples are generally
representative ¢f their parent pcpulations leads pecple to overestimate
the ccrrelaticn between frequency and revresentativeness or between sta-
tistical asscciation and ccnnctative similarity. Thus, representative-
ness is used because (i) it is accessible, (ii) because it cften ccrre-
lates with probability, and (iii) because pecple cverestimate this
ccrrelaticn. The reliance cn representativeness, hcwever, leads to
predictable errcrs cf judgment because representativeness has a logic cf
its cwn, which differs frcm the lcgic cf prcbability.

The ccntrast between representativeness and prcbability is mcst
prencunced (i) when the evidence is fallible, ¢r (ii) when the target
event is highly specific. In case (i), an cutccme which is highly
representative of cur mncdel may nevertheless be improbable -- if cur
mental mcdel is based cn evidence c¢f limited validity. Ccnsider, for
example, the prcbability that a candidate whc made an excellent impres-
sicn during an interview will succeed in a very difficult task. Because
impressicns based cn interviews are nctcriocusly fallible, and success cr
failure cn the jcb are ccntrclled by numercus factcrs that are nct
predictable frem a brief ccnversation, success may be very unlikely even
when it is highly representative of cur impressicn cf the candidate.

In case (ii), a representative cutccme may be very imprcbable be-
cause it is highly specific cr detailed. In general, an event can be
imprcbable either because it is atypical cr because it is highly specif-

ic. A weight under 135 1lbs. is atypical fcr a middle-aged man; a weight

cf 157.625 1bs. is typical but highly specific. Indeed, the latter is
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mcre representative fer a middle-aged man, althcugh the fcrmer is much
mcre prcbable. As this example illustrates, an increase in specificity
dces nct generally lead tc diminished representativeness. Ccnsequently,
the ccmpariscn of events that differ in specificity c¢ften creates a ccn-
flict between representativeness and probability. For example, a randcm
sample cf fcur cards ccnsisting c¢f the king c¢f hearts, ace ¢f spades,
nine c¢f diamcnds, and fcur cf clubs, appears mcre representative than a
sample ccnsisting ¢f fcur cards ¢f the same suit, althcugh the latter is
far mcre prcbable. Thus, representativeness biases in prcbability judg-
nents should be mcst precncunced in the assessment c¢f events that are
representative but highly specific. Such biases are demcnstrated in
stuiies ¢cf prcbabilify judgments cf ccmpcund events described in the

next secticn.

ON THE TVALUATION OF COMPOUND EVENTS

The sharpest ccntrast betwéen prcbability and representativeness
arises in the evaluaticn c¢f compcund events. Suppcse that we are given
scme informaticn abcut an individual (e.g., a perscnality sketch) and
that we speculate abcut varicus attributes cr cembinaticns ¢f attributes
that this individual may pcssess, such as cccupaticn, avccaticn cr pol-
itical affinity. One c¢f the basic laws of prcbability is that specifi-
cation reduces prcbability. Thus, the prcbability that a given perscn
is bcth a Republican and an artist must be smaller than the prcbability
that the perscn is an artist. This cendition hclds nect cnly in the
gtardard prcbabili}y calculus but alsc in ncn-standard mcdels fe.g.,
Shafer, 19763 7Zadeh, 1907R).

Hocwever, the requirement that P(A%B) < P(B), which may be called
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the ccnjuncticn rule, dces nct avply to similarity cr representative-
ness. A bdlue sgquare, fcr example, can be mcre similar to a blue circle
than to a circle, and an individual may resemble cur image cf a Republi-
can artist mcre than cur image cf a Republican. Because the similarity

¢f an cbject tc a target can be increased by adding tc the target

features that are shared by the object (see Tversky, 1977), similarity
Gr vrepresentativeness can be increased by specification c¢f the target.
If prcbability judgments are mediated by representativeness or simileri-
ty it shculd be pcssible t¢ censtruct prcblems where a ccnjuncticn cf
Gutccmes appears mcre representative, and hence mcre prcbable than cne

¢f its ccmponents.

The Cenjuncticn Effect: Study 1

“his prgdicticn was first tested in an experiment cénducted in
Jerusalem in 1974. We presented 184 subjects with fcur perscnality
sketches. Fach sketch matched the sterectype c¢f a particular cccupaticn
(e.g., a cab driver) and differed sharply frcm the sterectype ¢f a par-
ticular pclitical party (e.g., 1laber), or vice versa. Hence, each
descripticn (X) was representative cf one target, dencted A, and un-
representative cf ancther target dencted B. Fvery sketch was fcllcwed
by a 1list ¢f five or six target events described by an cccupaticn, a
pelitical affiliaticn cr a cconjunction, e.g., a cab driver vwho is a
member c¢f the labcr party. For each descripticn, half the subjects re-
ceived a 1ist including bcth target A and target B, while the cther half

-

received a 1ist including the ccmpcund target A & B. The remaining feur

targets were identical in the twec lists. Half the subjects were asked

t¢ rank the targets acccrding tc "the desree to which X is representa-

-t
N
i
\

e i alhi AN WO




N - re———— e e

Chapter 6

13

tive ¢f that class”, and the other half ranked *them accerding to “the
nrcbability that X is a member of that class”.

The design c¢f the study permitted an indirect ccmpariscn cf
representativeness and prcbability for the event B and the ccmpcund A4B,
in relaticn to the fcur ccnstant alternatives. The results may be sum-

marized as fcllcws. First, all four descripticns were judged tc be mcre

xorwTp—r

representative of the ccmpound target A & B than of target B alcne.
Seccnd, the representativeness crdering and the likelihccd crdering cf

each set cf targets were almcst identical in all cases; the average prc-

gty e

duct mcment correlaticn between mean ranks was .96, In particular, the

R

cempound target A & B was assigned a significantly higher mean rank in
the prchability crdefing than the simple target B. FEvidently, the reli-
ance cn the representativeness heuristic led the reswcndents tc regard a

ccnjunctive event as mcre prcbahlé than cne c¢f its cempenents, ccntrary

tc the cenjuncticn rule cf prcbability thecry. This pattern cof jude-

mers will be called the cenjuncticn effect.

Study 2: 3Bill and Linda

Because the stimulus material used in the early study was highly
svecific tc Israeli culture, we ccnstructed an English version cf the

prcblems and replicated the study with several significant variaticns.

First, we ccmpared ¢the results of a between-subject design, in which
each respcndent ccmpared either the ccmpound target A & B cr the simple
targzet B toc the same set cf alternatives, tc a within-subject design in

vhich each respcndeﬂt ccmpared the two critical “targets directly. We i

hvocthesized that the ccnjuncticn rule wculd fail in the fcrmer design,

s in cur previcus stuly, but we axpected that the frequency cf vicla- 4
]
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ticns would be greatly reduced in the latter design where the partici-
parts were asked, in effect, tc ccmpare P(A) with P(A%B). Seccnd, we
expected that even 1limited statistical scphisticaticn wculd eliminate
mcst viclaticns of the ccnjuncticn rule, at least in a within-subject
design.

Te investigate these hypotheses, we ccnducted beth a (direct)

within-subject and an (indirect) between-subjects study, with the same

stimulus material. The study was replicated in three grcups ¢f respcn-
dents that differed in statistical scphisticaticn. The statistically
naive grcup ccnsisted ¢f undergraduate students frcm the University of
British Cclumbia and Stanfcrd University, with nc backgrcund in prcha-
bility er statistics. The intermediate grcup ccnsisted cf graduate stu-
dents in psychclcgy and educaticn, and cf medical students frem Stanferd
University whc had taken several ccurses in statistics and were all fam-
iliar with the basic ccncepts cf prcbebility. The statisticglly scphis-
ticated gfcﬁp congsisted ¢f graduzte students in the decisiecn science
orcgram of the Stanfcrd Business Schecol whe had all taken several ad-
vanced ccurses in prcbability and statistics.

Twc brief perscnality sketches were ccnstructed. Fach participant

enccuntered cne of these sketches in the within-subject treatment, and

the cther in s hetween-subjects treatment. In the fcrmer, the perscnal-
jty sketch was follcwed by 2isht possidle cutccmes, including a
representative cutccme, an unrepresentative cutccme, and the cenjuncticn
¢cf the two. In the between-subjects treatment the list ¢f cutccmes in-
cluded either the twc critical single cutccmes cr their cenjuncticn.
™e within-subject ferms c¢f <+he twc prcblems are shcwn belcw. The
nunbers in parentheses are the mean ranks assigned t¢ the varicus cut-

ccmes by the subjects whc received this fcrm.
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Bill is 34 years cld. MHe is intelligent, but unimaginative, ccna-
pulsive, and generally 1lifeless. In schccl, he was stremg in

mathematics, but weak in sccial stuiies and humanities.

Please rank crder the follcwing statements by their prcbability,

using 1 fer the mcst prcbable and 8 focr the least prcbable.

(3.7) Bill is a physician who plays pcker for a hcbby.

(3.9) Bill is an architect.

(1.1) Bill is an acccuntant. ()

(6.2) Bill plays jazz fcr a hcbby. (3

(6.6) Bill surfs for a hcbby.

(5.7) Bill is a repcrter.

(%.4) Bill is an acccuntant whc plays jazz for a hcbby.  (A%J)

(6.1) B8ill climbs mcuntains fcr a hcbby.

Linda is 31 years cld, single, cutspcken and very bright. She ma-
Jered in philcscphy. As a student, she was deeply ccncerned with
issues ¢f discriminaticn and sccial justice, and alsc participated

in anti-nuclear demcnstrations.

Please rank the following statements by their prcbability, using

for the mcst probable and 8 for the least prcbable.

(4.1) Linda is a teacher in elementary schccl.

(3.5) Linda works in a bcckstcre ani takes Ycga classes.
(1.5) Linda is active in the feminist mcvement. (®)
(2.1) Linda is a psychiatric sccial wcrker.

(5.6) Linda is a member of the League cf Wecmen Vcters.

e N alblas. .
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(7.2) Linda is a bank teller. (T)
(7.1) Linda is an insurance salesperscn.
(4.7) Linda is a bank teller and is active in the feminist

mcvement. (T&F)

As the reader has prcbably guessed, the description cf Bill was
ccnstructed to be representative ¢f an acccuntant (A) and unrepresenta-
tive c¢cf a perscn who plays jazz for a hobby (J). Similarly, the
descriptien of Linda was ccnstructed to be representative cf an active

feminist (F) and unrepresentative ¢f a bank teller (T). In accerd with

psychqlcgical principles cf similarity (Tversky, 1977) we expected that
the ccnpcund targets, an acccuntant whc plays jazz fer a hebby (A & J)
and a bank teller who is active in the feminist mcvement (T & F), wculd
fall between the respective simple targets. - To test this predicticn, we
askel a grcup of 88 statistically naive subjects t¢ rank the 8 targets
"by the degfee tc which Bill (Linda) resembles the typical mnember of
that class”. The similarity rankings validated cur hypctheses about the
descripticns. The preportion of respcndents who displayed the predicted
crder for Bill (A > A & J > J) was 37%; the percentage cf subjects who

displayed the predicted crder for Linda (F> T & F > T) was 85%.

Insert Table 1 here

All participants received either the description cf Bill cr the
descripticn of Linda in the within-subject fcrm and rank crdered the 8

targets acccrding t¢ their prcbabilitiea. Theae data are summarized in




Table 1

The Conjunction Efféct

Naive Intermediate Sophisticated

Within-subject Design Linda Bill Linda Bill Linda Bill
Conjunction effect (Z) 892 922 90Z 86% 852 832
Mean Rank: A&B 4.2 3.4 3.9 3.5 4.0 3.4
Mean Rank: B 6.3 6.6 6.2 6.4 6.1 5.6
N 88 9% 53 56 32 32

Between-subject Design
Mean Rank: A&B
Mean Rank: B

N
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the upper part of Table !, where the row labeled 'conjuncticn effect
(%)' presents the percentage cf subjects in each group that ranked the
cempcund tarzet abcove the less representative simple target. The rcws
labeled ‘A&B’ and 'B' present, respectively, the mean ranks assigned to
the ccmpound and tc¢ the less representative simple target. The mean
rank cf similarity is plctted, fcr the naive subjects, against the mean

rank of prcbability in Figure 1 " for the two descripticns,

Insert Figure 1 here

In the between-subjects ccndition, twe *~ versicns cof each prcblem
were ccnstructed by deleting frem the target list either the ccempcund
target cr.tﬁe twe simple targets. The personality sketch, the instruc-
ticns and the remaining five targets were the same as in the within-
subject version. The results ¢f the between-subjects design fcr all
grcups of respcndents are presented in the lcwer part ¢f Table 1.

| The results summarized in Table | shcw that the ccmpound target was
ranked as mcre prcbable than the critical simple target in both ;ithin-
s;bject and between-subjects designs. This result held for beth
descriptions and for all grcups. Much tc cur surprise, statistical so-
phisticaticn had a negligible effect cn the ccnjuncticn effect, which
was exhibited by mcre than 80% cf the subjects in all three groups.

In the precediﬁg studies, the critical targéts were embedded in =a
larger set ¢f pcssible cutccmes, which cculd have masked the relaticn of

inclusion between them. It is cf interest, therefore, to investigate
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whether pecple viclate the ccnjuncticn rule even when the lcgical rela-

ticn between the targets is highly transparent. To test this hy-
pothesis, we presented a new group of (statistically naive) subjects

7

with the descripticns cf BilL/and Linda. Each subject was presented
with cne cf the twe descri?ti%%i. and was asked which c¢f the two criti-
cal targets (i.e., Jand A& J, cr Tand T & F) was mcre prcbable. This
prccedure did nct reduce the ccnjunctiocn effect: the ccmpound target was
selected by 92% cf the subjects (N=38) in the case of Bill, and by 87%
¢f the subjects (N=86) in the case of Linda.

The massive failure ¢f the ccnjuncticn rule raises intriguing ques-
ticns ccncerning its ncrmative appeal. T¢ examine this question, we in-
terviewed 36 graduaté students, frem the intermediate grcup, whe had
particivated in the experiment. They were asked (1) hcw they had cr-
dered the twc critical categcries, (2) why they had dcne s¢c; and (3)
they were asked tc gcnsider the argument "that the prcbability that Bill
is beth an écccuntant and a jazz player cannct exceed the prcbability
that he is a jazz player, because every member c¢f the fermer categcry is
alsc a member cf the latter.” Mcre than twc thirds ¢f the subjects (1)
said that they had selected the ccmpcund target, (2) gave some versicn
of a similarity cr a typicality argument as a reason, and (3) agreed,
after scme reflection, that their answer was wrcng since it was a¥ vari-
aﬁce with the conjuncticn rule. Only twe ¢f the subjects maintained
that the probability order need not agree with class inclusion, and cnly
cne clained that he hal misinterpreted the questicn. Althcugh the in-
terview might have biased the respcndents in faver cf the cenjuncticn
rule, the results iuggost that statistically 'infcrmed subjects, at
least, are willing to regard a violaticn c¢f this rule as a regrettable

errcr. For further discussicn cof this issue, see Kahneman and Tversky
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In interpreting the failure c¢f the cenjuncticn rule, it is impcr-
tant t¢ cconsider whether the effect is attributable, in whcle, cr in
part, to linguistic conventions or ccnversaticnal rules. For exanple,
in an early study we presented pecple with the fcllcwing descripticn,
“"Jchn is 27 years cld, with an cutgcing perscnality. At ccllege he was
an cutstanding athlete but did nct show much ability cr interest in in-
tellectual matters”. We found that Jchn was judged tc be mcre likely to
be "a gym teacher” than merely "a teacher". Althcugh every gym teacher
is, in a sense, a teacher, it cculd be argued that the term teacher is
understccd here in a sense that excludes a gym teacher cr a driving
schcel instructer. This prcblem is avcided in the present design by de-
fining the the critical cutccme extensicnally as an intersecticn cf two
sets, e.g., acccuntants and amateur jazz vlayers.

Viclatiqns ¢f the ccnjuncticn rule have alsc been ébserved in
sequentiai 'problems where the target ccnsists ¢f a sequence cf events.
Slcvic, Fischhcff and Lichtenstein (1076) presented subjects with a per-
scnality sketch of a perscn whc resembled the sterectype ¢f an engineer
but nct of a jcurnalist. Their subjects assigned a lcwer prcbability tc
the event "Tem W. will select jcurnalism as his ccllege majcr” than to
the event "Tom W. will select jcurnalism as his ccllege majcr but quick-
ly beccme unhappy with his chcice and switch tc engineering”. Strictly
speaking, the former event includes the latter, and the above judgment
viclates the conjuncticn rule. This example, hcwever, is cpen tc the
cbjecticn that, acccrding tc normal rules of ccnversaticn, the statement

.thet Tom W. chcse jcurnalism as his ccllege majcr implies that he alsec
renained a jcurnalism majcr. Otherwise, the statement would be mislead-

ina,
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Similar cbjecticns can alsc be raised regarding the examples of
Bill and Linda. Thus, it may be argued that subjects read, fcr example,

the categcry "a bank teller” as " a bank teller who is nct active in the
feminist movement” in ccntrast tc the given categcry "a bank teller who
is active in the feminist mcvement". However, the presence cf the ccn-
Juncticn effect in a between-subjects design, in which the critical tar-
gets are nct ccmpared directly, indicates that the effect cannct be ade-
quately explained in terms of a reformulaticn of the target categcries
acecrding to standard conversational implicatures. Rather, the cbserved
judgments reveal a ccmmcn tendency tc evaluate the prcbabilities of the
relevant events by the degree tc which Linda is representative c¢f the
typical cr the prctoiypical members ¢f the respective categcries.
Furthermcre, we have cbserved the ccnjunction effect in several
tasks that appear free cf ccnversational ‘implicatures. The follewing

prcblems, fcr example, ccncern the predicticn c¢f future events where the

interpretﬁtian ¢f B as B & nct-A seems implausible.

Study 3: Predicticns fcr 1981

The problems described belcw were designed to test the conjunction
rule in predicticns cf real-world events where subjects rely oﬁ their
g;neral kncwledge. These prcblems were answered by a group of 93 sta-
tistically naive subjects. The fcllcowing instructions were given:

"In this questicnnaire you are asked tc evaluate the prcbability of

varicus events that may occur during 1981. Each prcblem includes

fcur pcssible events. Ycur task is tc rank'crder these events by
probability, using 1 fcr the mcst prcbable event, 2 for the seccnd,

3 fcr the third and 4 for the least prcbable event.”
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The questicnnaire included six questicas. Two c¢f the questicns are
shewn belcw. The result for cther questicns were very similar. The
numbers in paratheses are the average ranks for each event; we alsc show
the percentage c¢f subjects whoc ranked the ccmpount target as mcre prob-

able than the simple target.

mennis 1981 (Conjunction effect: 72%)
Suppose Bjcrn Berg reaches the Wimbledcn finals in 198t. Please

rank order the fcllcwing cutccmes frcm mcst tc least likely.

(1.7) Berg will win the match.
(2.7) Berg will lcse the first set.
(3.5) Borg will win the first set but lcse the match.

(2.2) Borg will lcse the first set but win the match.

J.S. Pclitigs, 1981 (Conjunction effect: 68%)

Please rank crder the fcllcwing events by their prcbability ¢f cc-

currence in 1981,

(1.5) Reagan will cut federal suppcrt tc lccal gcvernment.
(3.3) Reagan will provide federal suppcrt fcr unwed mcthers.
(2.7) Reagan will increase the defense budget by less than 5%.
(2.9) Reagan will prcvide federal support for unwed mcthers and

cut federal support tc lccal gevernments.

As in the preceding studies, the ccmpcund categcry was judged mcre
prchable than cne c¢f its ccmpcnents. The result is ccmpatible with a
nction cf representativeness, which refers in this case to the relation

between a causal system and its cutccmes rather than tc the similarity




Chapter 6

22
cf a descrioticn tc a sterectype. In the seccnd prcblem, fcr example,
it appears unrepresentative fcr President Reegan tc prcvide federal sup-
pert for unwed mcthers, and quite representative for him tc cut federal
support fcr lccal governments. The ccnjuncticn cf these acts appears
intermediate in representativeness, and the assessments ¢f prcbability
evidently follcw the same pattern.

In the first prcblem, most respcndents evaluated Borg's wining the
title as the mcst probable event and regarded the pcssibility of Berg
lcsing the first set as less likely. The ccnjunction cf the two, namely
Berg lcsing the first set but wining the match, was again judged as less
likely than the first pcssibility but ncre likely than the seccnd. Evi-
dently, the subjects ccmbined events accerding tc principles c¢f
representativeness, cr causal impact, rather than acccrding tc the laws

cf prcbability.
Discussicn

The results repcrted in the preceeding studies prcvide direct sup-
pcrt fer the hypcthesis that pecple evaluate the prcbability of events
by‘the degree to which these events are representative c¢f a relevant
mciel c¢cr prccess. Because the representativeness c¢f an event caﬂ be in-
c;eased by specificity, a ccmpound target can be Jjudged more prchadble
than cne cof 1its ccmpcnents. This predicticon was supported by studies
using bcth within-subject and between-subjects designs, in subject pcpu-
laticns that ccver a broad range cf statistical scphisticaticn.

Unlike cther picbabilistic rules, such as' regressicn tcward tc
mean, which naive subjects find difficult t¢ understand and accept, the

ccnjuncticn rule is bcth simpnle and ccmpelling. T™e majcrity c¢f the
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subjects were willing tc endcrse it in an abstract form, although almcst
all them viclated it in practice, when it ccnflicted with the intuiticn
¢f representativeness. The present results contrast with the findings
¢f Jchnson-Laird and Wascn (1977) abcut the verificaticn c¢f "if-then"
statements, see alsc Jchnson-laird, legrenzi & Scninc-Legrenzi (1972).
These investigatcrs found that mcst subjects failed the verificaticn
task with abstract material, but nct in a concrete example. Our respon-
dents, cn the cther hand, endcrsed the ccnjuncticen rule in an abstract
fcrm, but violated it in ccncrete examples, see Kahneman and Tversky
(1981).

The finding that a ccenjuncticn cften appears mcre likely than cne
cf its ccmpenents cculd have far-reaching implicaticns. We find nc gced
reascn tc believe that the judgments of pclitical analyists, jurors,
judges and physicians are free cf the ccnjuncticn effect. This effect
is likely tc_be particularly pernicicus in the attempts tc fredict the
future by 'evaluating the perceived likelihccd c¢f particular scenarios.
As they stare intc the crystal bvall, pcliticians, futurclcgists and
layperscns alike seek an image ¢f the future that best represents their
ncdel c¢cf the dynamics cf the present. This search isa%s to the ccn-
structicn c¢f detailed scenarics, which are internally ccherent and high-
ly representetive c¢f our mcdel ¢f the wecrld. Such scenarics cften ap-
pear mcre likely than less detailed fcrecasts, which are in fact mere
prcbable. As the amcunt of detail in a scenaric increases, its proba-
bility can cnly decrease steadily, but its representativeness and hence
its apparent likelihccd may increase. The reliance c¢n representative-
ness, we believe, is a primary reascn focr the unwarranted appeal c¢f de-
tailed scenarios and the illusory sense c¢f insight that such ccnstruc-

ticns cften previde.
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The ccnfusicn between ccnsideraticns cf prcbability and cf similar-
ity avpplies nct ¢cnly to the predicticn cf an uncertain future, but alsc
tc the reccnstructicn of an uncertain past, for example in histcry and
criminal law. Here toco, an scccunt of past events is cften inccrpcrated
intc a representative scenaric, which includes plausible guesses abcut
unkncwn events. The 1inclusicn of such guesses can cnly decrease the
prcbability that the entire acccunt is true, but it provides a sense of
representativeness and ccherence which may increase the perceived likel-
ihccd of the scenaric. Fcr example, the hypcthesis that "the defendant
left the scene cf the crime" may appear less plausible than the hy-
pcthesis that "the defendant left the scene cf the crime fcr fear cf be-
ing accused cf murder” althcugh the latter acccunt is less prcbable than
the fcrmer. A geccd story is often less prcbable then a less satisfactec-
ry cne.

Finally, it is impcrtant to realize that the ccnjuncticn effect is
the symptca ¢f a mcre fundamental prcblem. It merely reveals the inccn~
sistency between the lcgic =f prcbability and the lcgic <¢f representa-
tiveness, which cften gcverns pecple’s beliefs abcut uncertain events.
Since human judgment is indispensible fcr many prcblems ¢cf interest in
ouf lives, the ccenflict between the intuitive ccncept ¢f prcbability and
the lcgical s*ructure cf this ccncept is trcublescme. On the cn; hand,
w; cannct readily abanden the heuristics we use tc assess uncertainty
because much of cur wcrld-knowledge is tied to their cperation. On the
cther hand, we cannct defy the laws cf prcbability, because they capture
impertant truths abcut the world. Like it or net, A cannct be less

prcbable than & % B, and a belief tc the ccntrary is fallacicus. Our

prcblem is t¢c retain what is useful and valid in intuitive judgment

while ccrrecting the errcrs and biases tc which it is prcne.
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