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Abstract

On the basis of the classic data of Meehl (1959), I examine how clinical psychologists use

the MMPI scales to judge the degree of pathology of psychiatric patients by comparing linear

models of the judgment to a linear model of the criterion (the actual diagnosis of the patients).

This comparison reveals that excessively heavy weight is assigned to pathological information

in comparison to non-pathological information. Additional analyses reveal that this biased

weighing also in¯uences the actual diagnosis and that it is a major determinant of the accuracy

of clinical judgment. It is suggested that these e�ects arise from a con®rmation bias associated

with the hypothesis that a patient has severe, rather than mild, pathology. Ó 2000 Elsevier

Science B.V. All rights reserved.

PsycINFO classi®cation: 2340; 3040; 3310

Keywords: Clinical-judgment; Decision-making; Psycho-diagnonsis

1. Introduction

During their career people go through a professional socialization process in
which they learn the theories of their ®eld and adopt its metaphysical assumptions.
This process de®nes for the members of the profession the phenomena that are

Acta Psychologica 104 (2000) 87±101

www.elsevier.com/locate/actpsy

* Tel.: +11-972-3640-9959; fax: +11-972-3640-9560.

E-mail address: yoavgn@post.tau.ac.il (Y. Ganzach).

0001-6918/00/$ - see front matter Ó 2000 Elsevier Science B.V. All rights reserved.

PII: S 0 0 0 1 - 6 9 1 8 ( 9 9 ) 0 0 0 5 5 - 4



worthy of observation, and the type of information that is relevant to their pro-
fessional judgments. While this process is an integral part of the development of
professional skills, it may also lead professionals to base their judgments on per-
ceptions derived from the dominant theories in their ®eld, and ignore, to some
extent, important relationships among variables in the environment (DiMaggio &
Powell, 1983). This phenomenon has been demonstrated in domains such as man-
agerial decision making (Dearborn & Simon, 1958; Walsh, 1988; Staw, 1981) and
scienti®c research (Kuhn, 1962).

For many years, an important characteristic of the professional socialization
process of clinical psychologists has been an emphasis on the psycho-pathological
aspects of the mind. The training of clinical psychologists concentrated on issues
such as the origins of psycho-pathology, its development, and its remedy; it fo-
cused on the diagnosis of the pathological rather than on the identi®cation of the
benign; and it centered on the study of the deviant rather than the understanding
of the normal. Furthermore, to a certain extent, even normal behavior were often
understood by clinical psychologists to be the result of unconscious pathological
aspects of the mind, such as murder impulses, incestuous fantasies, and death
wishes.

Did a socialization process that emphasize pathology in¯uence the professional
judgment of clinicians? A number of studies which have dealt with this question
concluded that the answer is positive (e.g., Renaud & Estes, 1961; Rosenham 1972;
Langer & Abelson, 1974). Rosenham's (1972) paper entitled `On being sane in insane
places' is the most well-known. In this paper, Rosenham reports that behaviors,
which would otherwise appear normal, were judged as pathological by the sta� of
psychiatric hospitals. However, Rosenham's results could be attributed to initial
false information which was supplied to the judges in his study (e.g., Wishner, 1974),
or to the high base-rate probability of pathology for inmates of psychiatric hospitals
(e.g., Davis, 1979).

The current paper examines the hypothesis that in making clinical judgments,
psychologists assigne excessively heavy weight to information regarding the presence
or absence of severe pathology (which will be labelled pathological information), in
comparison to information regarding the presence or absence of mild pathology
(which, within the context of the current study, could be labelled non-pathological
information). The paper presents evidence suggesting that such biased weighing
in¯uence clinical judgment, and explores the outcomes of this bias. Finally, the
cognitive processes underlying this bias are discussed in terms of a con®rmation bias
in hypothesis testing ± the tendency to overemphasize information con®rming,
rather than discon®rming, expectations; and it is suggested that clinicians' con®r-
matory hypothesis are associated with the existence of severe, rather than mild,
pathology.

The data used in the paper were collected in the mid-1950s by Meehl. The analysis
of these data played a major role in the study of the validity of clinical judgments
(e.g., Meehl, 1959; Goldberg, 1965, 1970; Dawes & Corrigan, 1974). In these studies,
researchers were primarily interested in the actuarial validity of the judgment, and in
particular, in whether clinical judgments have a higher correlation with the criterion
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than the predictions of a linear model. The approach of the current paper to the
study of the validity of clinical judgment is di�erent. The paper focuses on analyzing
and explaining biases, or systematic deviations, from optimal actuarial validity. As a
result, the method used in the paper is also di�erent from the method used in the
previous studies. While in previous studies the validity of clinical judgment was
studied by correlating judgment with the criterion, in the current study it is studied
by comparing models of the judgment to models of the criterion. In particular, the
study compares the weight of information associated with severe pathology to the
weight of information associated with mild pathology in these models.

2. Method

Meehl's data include 861 MMPI pro®les of psychiatric patients ± the patients'
scores on the 11 most commonly used scales of the MMPI. They also include the
criterion ± the diagnosis given to the patient in the clinic in which he/she received
treatment. 47% of the patients were diagnosed as psychotics and 53% diagnosed as
neurotics. These diagnoses were based primarily on information about the patient's
past and present behavior, and, to a certain extent, on the results of various psy-
chological tests. For some of the patients, the information on which the diagnosis
was based did not include the MMPI pro®les, but for some, the MMPI pro®les were
available when the clinic's diagnosis was made (Meehl, 1959).

The data also include evaluations of the 861 pro®les that were made by 29 cli-
nicians, whose schooling represented a wide variety of approaches to Clinical
Psychology at the time Meehl's experiment took place (Meehl, personal communi-
cation). Each clinician judged the 861 MMPI pro®les on an 11-step forced normal
distribution scale from least psychotic (1) to most psychotic (11). The clinicians were
instructed that the patients could be either psychotics or neurotics. (see Meehl (1959)
for a detailed description of the data).

One aspect of the data which is particularly important to the current study is
that the MMPI scales of the 861 pro®les have a clear dimensional organization.
(See Ganzach (1995), for the results of a factor analysis of the scales.) One
dimension is associated with the neurotic scales of the MMPI, another with the
psychotic scales, and a third with scales that identify defensiveness in test taking.
These dimensions, and in particular the neurotic and the psychotic dimensions,
were likely to have played an important role in the process by which the clinicians
used the MMPI pro®les in their diagnostic judgments in Meehl's experiment
(Ganzach, 1995).

Because of the high multicollinearity in the data, the independent variables of the
models were the dimensions rather than the individual scales:

Y � a� b1F1 � b2F2 � b3F3;

where F1 is the unit weight mean of the scales of the neurotic dimension (hypo-
chondriasis, depression, hysteria, and psychoasthenia), F2 the unit weight mean
of the scales of the psychotic dimension (paranoia, schizophrenia, hypomania,
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psychopathic deviation, and eccentricity), 1 F3 the unit weight mean of the scales of
the defensiveness dimension (the lie and defensiveness scales), and Y is the dependent
variable (e.g., judgment, criterion). For the purpose of comparability between their
weights, the three dimensions were standardized prior to the analyses.

The criterion was modeled using a logistic regression, where Y is the log of the
odds of having been diagnosed as psychotic by the clinic. The judgment was
modeled in three ways. First, by modeling the mean judgment, which was created
by averaging the judgments of all 29 clinicians to each pro®le. Second, by modeling
the judgments of each of the 29 judges. And third, by modeling a binary variable,
called the MMPI diagnosis, created by rank ordering the pro®les according to their
mean judgment, and labeling the top 47% as having diagnosis of psychosis and the
bottom 53% as having a diagnosis of neurosis. 2 The MMPI diagnosis represents
the diagnosis that would have been assigned to the patients based on a consensus
judgment of the MMPI pro®les, and it could be compared to the criterion, or
the clinic's diagnosis, which was made primarily on the basis of actual behavior.
Although some loss of information is involved in using the MMPI diagnosis rather
than the untransformed judgment, I discuss the results primarily in terms of this
binary variable, because it makes the judgment directly comparable to the criterion.
However, the results of the models of the untransformed judgments are reported as
well.

Two points regarding the comparison of the judgment models to the criterion
model are relevant here. First, the environmentally appropriate relative weights of
the dimensions in the judgment model should be equal to their relative weights in
the criterion model. The reason for this is that relative weights are not a�ected by
the error in the independent variable (Dawes & Corrigan, 1974). Second, when the
judgment and the criterion are measured on a binary scale (e.g., when the MMPI
diagnosis is compared to the clinic's diagnosis), and when the error variance is
larger in the criterion than in the judgment, the optimal weights of the dimensions
in the judgment model should be larger than their weights in the criterion
model. 3

Finally, there are two important methodological questions that could be asked.
One concerns the justi®cation for using a linear model, given that the true model of
the judgment and the true model of the criterion are not known. The justi®cation for
using linear models is that they give a good ®t to both the criterion and the judgment

1 Whereas the psychopathic deviation scale and the scale associated with eccentric thoughts and

behaviors (the F scale) are usually not regarded as psychotic scales, in the current data they loaded heavily

on the psychotic dimension, most likely because the sample consisted only of psychotic and neurotic

patients.
2 From a Bayesian perspective, this is the optimal classi®cation, given the distribution of diagnosis in the

sample.
3 Note that the second requirement is also true if both the criterion and the judgment represent rank

ordering in general (and in our case, even the row judgments represent rank ordering). It is not true when

the criterion and the judgment represent actual outcome values. In this case, the weights of the predictors

in the optimal judgment model should equal their weights in the criterion model.

90 Y. Ganzach / Acta Psychologica 104 (2000) 87±101



even if the true model is nonlinear (Dawes & Corrigan, 1974; Goldberg, 1971). 4

Furthermore, linear models are appropriate for psychological inquiry even if they do
not directly mimic the process by which the independent variable (e.g., judgment,
criterion) is determined (Ho�man, 1960; Goldberg, 1968).

The second question concerns the justi®cation of using the clinic's diagnosis ± by
itself an erroneous measure of the patient's true state±as a criterion for evaluating
clinical judgment. However, an error in the clinic's diagnosis is not a problem for the
current analysis. First, a random error in the criterion would result in equal decrease
in all three regression weights of the criterion model (Dawes & Corrigan, 1974), but
our case for biased weighing is not built on the weights of the criterion model being
smaller than the weights of the judgment model. Second, a systematic error in the
criterion causing the weights of the criterion model to be unduly similar to the
weights of the judgment model would suggest that our estimates of the di�erences
between the weights of the two models are conservative in relation to the true dif-
ferences. Third, a systematic error in the criterion causing the weights of the criterion
model to be unduly di�erent from the weights of the judgment model is unlikely, since
it implies that the clinic's diagnosis, which is based on ample information about the
patient's past and present behavior, is less accurate than a diagnosis made solely on
the basis of the MMPI. However, this problem cannot be completely ruled out. I will
return to it in the discussion section, where it will be evaluated against the results of
the analyses.

3. Results

3.1. The model of the judgment vs the model of the criterion

In the analyses reported in this section, the regression weights of the neurotic and
the psychotic dimensions in the judgment model are compared to their weights in the
criterion model. The hypothesis that excessively heavier weight is assigned to
pathological information as compared to non-pathological information implies that,
in comparison to the weight of the neurotic dimension, the weight of the psychotic
dimension is higher in the judgment model than in the criterion model.

The regression weights of the judgment models and the criterion model are pre-
sented in Table 1. Columns 2 and 3 present the weights of the models of the judg-
ment. Column 4 (labelled `all pro®les') presents the weights of a criterion-model
which was build using all the 861 pro®les (the last two columns will be discussed
later). Note that the dimensions were standardized before the analyses, so their
weights could be compared within each of the models. Note also that the dimensions'
weights of the criterion model and the MMPI diagnosis are of logistic regression,

4 Although it was recently shown that nonlinear models give a better ®t to the judgment in Meehl's data

than the linear model (Ganzach, 1995), the additional ®t supplied by these models was rather minimal, and

thus should not decrease the descriptive usefulness of the linear model.
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and therefore cannot be interpreted as ordinary standardized weights. However,
being that the two models are logistic models with standardized independent vari-
ables, their weights are comparable. Therefore, the judgment weights are compared
to the criterion weights primarily by contrasting the regression weights of the MMPI
diagnosis (column 3) to the regression weights of the clinic's diagnosis (column 4).

It is clear from Table 1 that, whereas in the criterion model the weight of the
psychotic dimension is only slightly larger than the weight of the neurotic dimension,
in the judgment models the weight of the psychotic dimension is much larger than
the weight of the neurotic dimension. The coe�cients of the neurotic and psychotic
dimensions are, respectively, ÿ0:71 and 3.81 in the model of the MMPI diagnosis
and ÿ0:85 and 1.07 in the model of the clinic's diagnosis. That is, the weight of the
psychotic dimension is 5.4 times larger than the weight of the neurotic dimension in
the judgment model, but only 1.3 times larger in the criterion model. 5 These results
are consistent with the biased weighing hypothesis. Note also that there is a large
discrepancy between the coe�cient of the defensiveness dimension in the criterion
model, where it is highly positive, and its coe�cient in the judgment models, where it

Table 1

Regression coe�cients of the judgement and criterion modelsa

Dimension Judgement Criterion (Clinc's diagnosis)

Mean

judgment

MIMPI

diagnosis

All pro®les Contaminated

pro®les

Uncontaminated

pro®les

Neurotic

dimenstion

)0.38b )0.71b )0.85b )0.96b )0.83b

(0.04) (0.13) (0.10) (0.14) (0.17)

Psychotic

dimension

1.62b 3.81b 1.07b 1.22b 0.64b

(0.04) (0.27) (0.10) (0.14) (0.16)

Defensiveness

dimension

)0.04 0.03 0.38b 0.40c 0.32d

(0.03) (0.11) (0.08) (0.11) (0.13)

a Entries are regression coe�cients after the three-dimensions were standardized. For the criterion and the

MMPI diagnosis entries are coe�cients of logistic regression. Numbers in parenthesis are standard errors.
b P < 0:0001.
c P < 0:001.
d P < 0:05.

5 Signi®cance tests for the di�erence between the weights in the judgment were:

F �1:857� � 1207; P < 0:0001 with regard to the mean judgment, and v2�1� � 183:7; P < 0:0001 with

regard to the MMPI diagnosis. Although the di�erence between the weights in the criterion model was also

signi®cant, v2�1� � 6:0; P < 0:05, as will be discussed later, when the problem of criterion contamination is

controlled, the di�erence between the two weights is non-signi®cant (and the weight of F1 is even larger

than the weight of F2). Note that in these tests, the independent variables were rescaled to have the same

sign (i.e., by multiplying the F1 by ÿ1).
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is very close to zero. Since the defensiveness dimension is related to deception in test
taking, it appears that deception, being positively related to pathology in our sample,
is e�ectively ignored in the judgment (see footnote 7).

Perhaps the most interesting comparison between the judgment and the criterion
is the one in which the weights of the neurotic and psychotic dimensions in the
MMPI diagnosis are directly compared to their weights in the clinic's diagnosis. This
comparison reveals that whereas the weight of the psychotic dimension is much
higher in the judgment than in the criterion, the weight of the neurotic dimension is
higher in the criterion than in the judgment. These data are more consistent with
underweighing of non-pathological information than with over-weighing of patho-
logical information, since the optimal dimensions' weights in the judgment model
should be larger than their weights of the criterion model (the R2 of the models are
0.70 and 0.23, respectively; see Nagelkerke (1991), for a discussion of R2 in logistic
regression models). Thus, it is likely that the locus of the excess weight assigned to
pathological information over non-pathological information is in the underweighing
of non-pathological information.

3.2. Individual judgment strategies and accuracy

The focus of the previous section was on aggregate measures of judges' strategy.
However, there are variations in individual strategies which are relevant to the issues
under consideration. Table 2 presents the OLS regression weights of a model in
which each clinician's judgments of the degree of psychosis were regressed on the
three (standardized) dimensions. It is clear from this table that, whereas there is a
consensus among the 29 clinicians that the e�ect of the psychotic dimension on the
likelihood of psychosis is positive, there is no consensus that (keeping the other
dimensions constant), the e�ect of the neurotic dimension is negative. The regression
slope of the neurotic dimension is signi®cantly negative for 20 of the judges, and
signi®cantly positive for six of them, whereas the regression slope of the psychotic
dimension is signi®cantly positive for all the 29 judges (Table 2 also presents the
signi®cance levels for testing the null hypothesis that the individual regression co-
e�cients are equal to zero). Thus, quite a large percentage of the judges do not
recognize the appropriate direction of the relationship between the neurotic infor-
mation and the criterion. These ®ndings suggest that one reason for the under-
weighing of non-pathological information observed in the aggregate measures is
confusion about the appropriate sign of the environmental relationship. 6 Note,
however, that underweighing of the neurotic dimension also occurs for the judges
who correctly perceived the e�ect of the neurotic dimension; for all of them the

6 One way by which this confusion can occur is that the perceived relationship between the neurotic

dimension and the likelihood of severe pathology is determined not by the environmental relationship, but

by the relationship between the neurotic dimension and the pathological information (i.e., the psychotic

dimension) in the MMPI. Since this last relationship is positive (the correlation between the neurotic and

psychotic dimensions is 0.51), the perceived relationship between the neurotic dimension and the

likelihood of psychosis may be positive.
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weight of the neurotic dimension is still substantially smaller than the weight of the
psychotic dimension. 7

The di�culties associated with the appropriate utilization of the non-pathological
information is a major determinant of inter-judge di�erences in accuracy. The ac-
curacy of each of the judges ± the correlation between the 861 individual judgments

Table 2

Individual weights and accuracya

Judge Neurotic

dimension

Paychotic

dimension

Defensiveness

dimension

Accuracy

1 )0.81b 1.60b )0.19c 0.33

2 )0.75b 1.97b 0.06 0.30

3 )0.40b 1.60b 0.16d 0.30

4 )0.84b 1.74b 0.19c 0.31

5 )0.40b 1.70b )0.03 0.33

6 )0.61b 1.72b )0.24b 0.33

7 )0.61b 1.72b 0.12 0.35

8 )0.26b 1.70b 0.09 0.26

9 )0.05 1.62b )0.25b 0.23

10 0.52b 1.16b )0.05 0.17

11 0.24b 1.51b )0.20b 0.22

12 )0.59b 1.63b )0.11d 0.29

13 )0.30b 1.59b )0.07 0.26

14 0.15d 0.86b )0.03 0.15

15 )1.05b 1.91b 0.18c 0.39

16 )0.53b 1.82b )0.24b 0.31

17 )1.35b 1.66b 0.10d 0.36

18 )0.88b 1.91b 0.13d 0.38

19 )0.24b 1.68b )0.07 0.28

20 0.28b 1.44b 0.52b 0.24

21 0.50b 1.35b )0.25b 0.14

22 )0.09 1.65b )0.22b 0.25

23 )0.59b 1.58b )0.04 0.30

24 )0.56b 1.58b 0.09 0.31

25 0.19c 1.53b )0.12d 0.21

26 )0.59b 1.73b 0.08 0.32

27 0.06 1.40b 0.27b 0.22

28 )0.81b 1.89b )0.04 0.36

29 )0.56b 1.70b )0.30b 0.29

a The weights are of OLS regression in which each clinician's judgment of the degree of pathology was

regressed on the three standardized dimensions.
b P < 0:0001.
c P < 0:001.
d P < 0:05.

7 Such lack of consensus exists also with regard to the defensiveness dimension. The regression slope of

F3 is signi®cantly positive for 8 of the judges an signi®cantly negative for 10 of them. Note that this lack of

consensus is the reason that the aggregate weight of F3 in the judgment model is close to zero.
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and the criterion ± is presented in the ®fth column of Table 2. Across the 29 judges,
the correlation between the dimensions' weights and accuracy was ÿ0:92;�0:81, and
�0:31 for the neurotic, psychotic and defensiveness dimensions, respectively.
Whereas these high correlations are of interest in themselves ± they demonstrate the
e�ciency of judgment strategies that resemble linear weighing 8 ± our interest here is
on the fact that the neurotic dimension has a larger impact on accuracy than the
psychotic dimension. The di�erence between their (absolute) correlations with
accuracy is signi®cant, t�26� � 2:8; P < 0:01 in testing for a di�erence between
dependent correlations. Thus, although the impact of the psychotic dimension on
judgment is substantially larger than the impact of the neurotic dimension, the ap-
propriate use of the neurotic dimension is a more important determinant of accu-
racy. Note, however, that the psychotic dimension still predict di�erential accuracy
quite well, despite the overweighing associated with it.

3.3. A comparison between contaminated and uncontaminated pro®les

The above analyses represent a conservative estimation of biased weighing be-
cause some of the pro®les were contaminated ± the test scores of the MMPI were
available to the clinic's sta� when they made the diagnosis. Such contamination is
likely to make any observed biases smaller than they really are. To study the e�ect of
contamination, I divided the pro®les into contaminated and uncontaminated pro®les
based on Goldberg's (1965) classi®cation of the pro®les in Meehl's data (the 92
pro®les for which Goldberg could not determine the degree of contamination were
excluded from the analysis). Columns 6 and 7 of Table 1 present, respectively, the
dimension weights of the criterion model in the contaminated and uncontaminated
pro®les. It is evident from the data that the weight of pathological information is
higher in the contaminated than in the uncontaminated pro®les. In the contaminated
pro®les, the weight of the psychotic dimension is signi®cantly larger than the weight
of the neurotic dimension (v2�1� � 6:7; P < 0:01), whereas in the uncontaminated
pro®les their weights is about equal (and the weight of the neurotic dimension is even
larger than the weight of the psychotic dimension).

The di�erences between the dimensions' weights in the contaminated and un-
contaminated pro®les suggest that biased weighing occurred not only in the exper-
iment, but also in the real world. When the test results of the MMPI were available
to the clinic's sta�, they ignored the non-pathological information (the weight of the
neurotic dimension in the two types of pro®les is quite similar), but took into ac-
count the pathological information (the weight of the psychotic dimension in the
contaminated pro®les is higher than its weight in the uncontaminated pro®les). To
test this e�ect, I examined a criterion model of all the 769 pro®les whose contami-
nation status was known, which included the three dimensions, the contamination

8 Interestingly enough, neither Goldberg (1970) nor Einhorn (1974) found a relationship between the

multiple correlation of the cues and the judgment ± which could be viewed as a measure of judge's reliance

on linear strategy ± and accuracy.

Y. Ganzach / Acta Psychologica 104 (2000) 87±101 95



status (a binary variable), and the interaction between the dimensions and the
contamination status. The null hypothesis that the weights are equal in the two types
of pro®les (i.e., the null hypothesis that there is no interaction between weight and
contamination status) was rejected with regard to the psychotic dimension,
v2�1� � 7:6; P < 0:006; but it was not rejected with regard to the neurotic dimen-
sion, v2�1� � 0:4; P > 0:5 (nor was it rejected with regard to the defensiveness
dimension, v2�1� � 0:3; P > 0:6).

4. Discussion

The current study showed that, in clinical judgment, excessively heavier weight
has been assigned to pathological information in comparison to non-pathological
information, and suggested that this biased weighing is associated with under-
weighing of non-pathological information. In diagnosing psychotics from neurotics,
clinicians relied primarily on information associated with psychosis, and ignored
information associated with neurosis. This diagnostic strategy is not justi®ed, since,
with regard to the criterion, the importance of these two types of information is
about the same. This underweighing of non-pathological information in¯uenced not
only the judgments in a controlled experimental situation (i.e., the judgments elicited
in Meehl's experiment). It also in¯uenced real-life diagnoses, those given in the
clinics. When the MMPI results were available, the sta� of the clinics incorporated
into their diagnoses the test results which were associated with severe pathology, and
ignored the results associated with mild pathology.

The underweighing of non-pathological information could be viewed as an in-
stance of con®rmatory judgment strategy. It could be argued that in processing
clinical information, clinicians attempted to con®rm the hypothesis that the patient is
highly pathological; and that the underweighing of non-pathological information is
associated with the tendency to disregard discon®rming information (e.g., Fischho�
& Beyth Marom, 1983; Klayman & Ha, 1987). Indeed, in a review of the relevant
literature, Turk and Salovey (1985) concluded that ``in the clinical context, what the
clinicians expect to observe is pathology. This expectancy may . . . introduce sys-
tematic biases in the direction of overestimating psychopathology and underesti-
mating more positive features'' (p. 24).

While con®rmatory strategies are usually demonstrated in the context of infor-
mation search (e.g., Wason, 1960; Snyder & Campbell, 1980), a number of studies
have demonstrated con®rmatory judgment strategies. These strategies can be divided
into two types. One type is con®gural con®rmatory strategies, in which the con®r-
matory hypothesis leads to attribute weights which depend on attribute values.
Thus, for example, when the con®rmatory hypothesis is that a rental-apartment is
suitable, the more positive attributes receive relatively higher weight in the evalua-
tion of the apartment, whereas when the con®rmatory hypothesis is that the
apartment is unsuitable, the more negative attributes receive higher weight (Gan-
zach, 1993). Another example is Birnbaum and Stegners (1979) demonstration of the
e�ect buyers' and sellers' `point of view' in judgments of the fair price of a product:
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with regard to sellers, the more favorable the product information, the higher its
weight, whereas with regard to buyers, the more favorable the information, the
lower its weight.

A second type of con®rmatory judgment strategies is non-con®gural con®rmatory
strategies, in which the information is organized in dimensions or categories whose
weight depends on the con®rmatory hypothesis. Examples are Tversky's (1977)
demonstration that the weight of common features is relatively high in similarity
judgment whereas the weight of distinctive features is relatively high in dissimilarity
judgment, and Sha®r's (1993; see also Ganzach & Schul, 1995) demonstration that
the weight of positive features is relatively high in accept decisions whereas the
weight of negative information is relatively high in reject decisions. 9

The underweighing of non-pathological information that emerges from the ana-
lyses presented in the current paper is a non-con®gural con®rmatory strategy, since it
does not involve value-dependent weighing. However, elsewhere I have demon-
strated that the judgments in Meehl's experiment also involve con®gural con®rma-
tory strategies. In integrating the neurotic scales to arrive at an overall evaluation of
the neurotic dimension, the most neurotic information tends to receive the highest
weight, whereas in integrating the psychotic scales to arrive at an overall evaluation
of the psychotic dimension, the most psychotic information tends to receive the
highest weight (Ganzach, 1995). Fig. 1 presents a schematic representation of a
process by which three neurotic and three psychotic scales are integrated to arrive at
an overall judgment of the likelihood of psychosis. In Fig. 1, P3 and N3 are re-
spectively the highest-value psychotic and neurotic scales, and the thick arrows in-
dicate relatively heavier weight in the integration process. Fig. 1 shows that there are
two stages in the integration process. The ®rst, the integration of the dimensions'
scales, involves con®gural con®rmatory strategy; the second, the integration of the
dimensions, involves a non-con®gural con®rmatory strategy. Note, however, that
whereas the second stage involves bias in weighing, it is not clear if the ®rst stage
involves such a bias (Ganzach, 1998).

Finally, although the discussion of biased weighing relies primarily on the concept
of con®rmatory judgment strategy, it should be noted that this concept does not give
a complete account of our data, since it does not explain why the con®rmatory
hypothesis is associated with severe pathology (psychosis) and not with mild pa-
thology (neurosis). To explain this, a framework which identi®es the con®rmatory
hypothesis is necessary. I propose that dominant professional theories, and profes-
sional socialization processes which lead to adopting these theories, provide such a
framework. Note also that Clinical Psychology may not be the only domain in which
the con®rmatory hypothesis is associated with pathology. For example, in describing

9 Note that these examples of non-con®gural con®rmatory strategies, as well as other examples

discussed in the literature (e.g., Lehman Krosnick, West & Li, 1992), involve features, rather than

dimensions, as input for the judgment (in fact, con®gural strategies cannot occur when the input

information is in the form of features). Unlike these examples, the current study involves non-con®gural

con®rmatory strategy when the input information is dimensional.
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physicians frame of mind, John Donne writes (``The First Anniversarie ± An
Anatomy of the World'', lines 91±92):

There is no health, Physicians say that we at least, enjoy, but a neutrality.

A somewhat di�erent explanation for the ®ndings is based on the compatibility
principle, which suggests that ``the weight of any input component is enhanced with
its compatibility with the output'' (Tversky, Sattath & Slovic, 1988, p.376). Ac-
cording to this explanation, the psychotic dimension received excessively higher
weight in comparison to the neurotic dimension because it was compatible with the
response scale, which was phrased in terms of the likelihood of psychosis. For ex-
ample Schul and Ganzach (1995) showed that positive features weigh more when the
judgment scale is an attractiveness scale (e.g., how good is the stimulus) than when it
is an unattractiveness scale (e.g., how bad is the stimulus). Note, however, that the
response-scale explanation is not independent of the con®rmatory bias explanation.
It is likely that Meehl used a scale in which responses were given in terms of the degree
of psychosis, because this scale is more natural than a scale in which responses are
given in terms of the degree of neurosis. But the former scale is more natural because
in many diagnostic situations, the presence of psychosis is of more interest to clini-
cians than the presence of neurosis. 10 Note also that a response-scale explanation
cannot account for some of the ®ndings reported in this section, such as the di�erence
between the contaminated and uncontaminated pro®les in the criterion model.

10 It is worthwhile to distinguish here between experimenter-induced frame and theory induced frame.

In Meehl's experiment, the two are confounded. However,it is possible to unconfound them by comparing

the model of the criterion to models of judgments which were generated in di�erent framing conditions.

For example, by comparing a condition in which judgment was framed in terms of the extent of severe

pathology (e.g., the degree of psychosis), to a condition in which judgment was framed in terms of the

extent of mild pathology (e.g., the degree of neurosis).

Fig. 1. A schematic representation of a process by which three neurotic and three psychotic scales are

integrated to arrive at an overall judgment of the likelihood of psychosis.
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It was noted in the introduction that an alternative explanation suggesting that
biased weighing is due to an error causing the criterion to be unduly similar to the
judgment cannot be ruled out completely. However, in view of the results, this ex-
planation is highly unlikely. First, such an explanation would suggest that the locus
of the bias is that, in the clinic, pathological information is underweighed relative to
non-pathological information. Given the literature about clinicians tendency to
emphasize pathological information, this is theoretically unappealing. Second, the
fact that the MMPI was developed as a criterion keyed inventory, and that the
discriminative ability of its scales is about the same, is consistent with the similar
weights of the neurotic and psychotic dimensions in the criterion model, but not with
their dissimilar weights in the judgment models.

The area of decision making has seen a proliferation of research on biases in
judgment and choice (see for example, Kahneman, Slovic & Tversky, 1982). Almost
all work concerning these biases used one of two paradigms. In one paradigm, de-
cisions in one condition are compared to decisions in another, normatively equiva-
lent, condition, and biases are identi®ed as the gaps between decision output in the
two conditions (e.g., Lichtenstein & Slovic, 1971). In the other paradigm, subjects are
presented with problems for which normative solutions exist, and biases are identi®ed
as the systematic portions of the gaps between subjects' responses and normative
responses (e.g., Kahneman & Tversky, 1972). From this perspective, the current
study belongs to the second paradigm. However, whereas in this paradigm the nor-
mative responses are derived from some normative theory about rational behavior, in
the current study the normative responses are derived from real-life criterion.

Finally, it is interesting to note how the current work stands with regard to the
two main traditions in judgment and decision making research, the heuristic and
biases tradition, and the functionalist (Brunswikian) tradition (see Hammond, 1990,
for a discussion of this distinction). On the one hand, the current study is performed
within the functionalist approach of studying expert judgment which emphasize non-
orthogonal design, representative stimulus, redundancy of information, and mea-
sures of achievement (see, Stewart, 1997 for a recent example). On the other hand,
this study focus on internal cognitive processes which typify the heuristics and biases
approach. Whereas a number of studies conducted in the functionalist tradition did
attempt to examine such cognitive processes (e.g., Adelman, 1981; Gaeth & Shan-
teau, 1984; Brehmer, 1973, 1974), to achieve this purpose they often tended to
sacri®ce the representativeness of the design (e.g., most of them did not rely on real-
life cues or criteria). The current study use Meehl's unusual database to overcome
this di�culty. It attempts to uncover cognitive processes underlying expert judgment
as they occur in the natural environment.
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