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ABSTRACT 
 
This paper describes a group-based exercise for helping 
participants: (1) understand their judgmental biases and the 
heuristics that produce them; (2) recognize overconfidence 
in their own subjective judgments, and why this 
overconfidence occurs; and (3) recognize the conditions 
which cause groups to improve (or worsen) judgmental 
accuracy. 
 

INTRODUCTION AND PURPOSE 
 
In recent years, researchers have uncovered a wide variety of 
deficiencies and biases in human judgment. Evidence has 
accumulated that people often depart systematically from 
optimal models of judgment and decision making. When 
estimating probabilities, judging the relationship between 
two variables, or assessing the utility of potential outcomes, 
individuals either fail to consider or use relevant 
information, or rely on information that is irrelevant from 
the standpoint of normative statistical models 
[1; 10; 15] 
 
Such judgmental deficiencies and biases are largely due to 
individuals’ reliance on heuristics, or mental strategies for 
processing information. Heuristics are generally efficient, 
and often produce reasonably accurate judgments and 
decisions [17]. However, in a substantial proportion of cases, 
they lead to systematically biased results. 
 
The importance of judgmental bias is magnified by two 
findings. First, suboptimal performance in judgment and 
decision tasks is not confined to the poorly educated or to 
those lacking in expertise. The same biases and deficiencies 
have been demonstrated in experts and experienced 
professionals [8;18]. Second, people tend to be 
overconfident in the accuracy of their judgments [2;3;7]. 
This tendency reduces the likelihood that decision makers 
will critically examine a chosen course of action or the 
assumptions underlying it. In addition, overconfidence may 
hinder acceptance of techniques for improving judgment or 
decision makings 
 
Given the potential costs of judgmental bias, it is not 
surprising that researchers and consultants have begun to 
develop and test methods for improving judgment 
[4;6;14;19]. A wide variety of judgment and decision aids 
are available. Most of these aids, which focus on the 
individual as the decision making unit, are based on the 
assumption that judgments and decisions can be improved if 
the individual learns how to structure the problem 
systematically according to some optimal statistical or 
decision model. 
 
However, as Fischhoff and Johnson [6] and Fischhoff and 
Gotein [5] have pointed out, there are limits to the 
effectiveness of most current judgment and decision aids. 
These limits arise from several considerations. First, simply 

instructing individuals in theoretical knowledge of statistics 
or decision theory is insufficient for improving judgment. 
For improvement to occur, Individuals must learn when and 
how to apply the appropriate model, and must then become 
familiar with the subtleties of the model as it is applied in 
specific cases. Second, judgment and decision aids are often 
unwittingly “reactive,” in that they may actually create or 
modify values and beliefs rather than simply reveal them. 
This reactiveness could modify the original problem in 
unintended yet consequential ways. Finally, judgment and 
decision aids do not necessarily provide the user with 
unambiguous answers. Frequently, a large dose of subjective 
judgment is necessary in order to apply the aid or interpret 
its results. Because individuals are not very accurate in 
assessing the extent of their own knowledge, they may be 
tempted either to rely too heavily on the aid, or to distort its 
results to accord more closely with their subjective 
judgment. 
 
Judgment and decision aids will be effective to the extent 
that the user understands these limitations and takes them 
into account. Unfortunately, most individual-based decision 
aids do not deal with these obstacles to effectiveness. 
However, group-based judgment and decision aids may be 
more effective in helping individuals recognize and deal 
with these obstacles, a possibility that has begun to receive 
increasing attentions Nisbett & Ross [15], for example, 
suggested that open group discussion might reduce 
judgmental error by providing multiple perspectives on 
problems, and checks and balances against extreme 
individual judgments. Similarly, Shaughnessy [16] raised the 
possibility that group judgments and decisions might be less 
subject to the probabilistic misconceptions that affect 
individual judgments. If so, judgment and decision making 
might be taught most effectively in small groups. 
 
Recent research on group processing of judgmental 
problems suggests that groups can be effective in revealing 
the heuristics that individuals use to make judgments. Open 
group discussion forces individuals to make explicit their 
assumptions and to specify the procedures they are using to 
arrive at their judgments. Group-based procedures thus do 
more than merely instruct individuals in theoretical 
knowledge; they require active analysis and the application 
of such knowledge. 
 
Individuals can benefit from group processing of judgments, 
even though such processing does not always result in 
improved judgments (the evidence on this point is mixed; 
see [12; 13]). The confrontation between group members 
with differing viewpoints leads to more extensive processing 
of the judgment problem, and an appreciation of the 
potential validity of other viewpoints. In addition, compared 
to individual-based methods, active participation in group 
discussion often leads to more effective learning and 
retention [9; 11]. Thus groups have the potential to help 
individuals understand judgmental heuristics and biases, and 
recognize the importance of subjective judgment and 
unwarranted confidence in judgmental accuracy. 
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In this paper, we describe a group-based procedure for 
revealing judgmental heuristics and biases. We have found 
the procedure to be very effective for helping managers and 
management students gain an understanding of human 
judgment and its deficiencies. The specific purposes of the 
procedure are to: 1) enhance participants’ understanding of 
judgmental biases and the heuristics that produce them; 2) 
help participants recognize overconfidence in their own 
subjective judgment, and to understand why this 
overconfidence occurs; and 3) help individuals recognize the 
conditions under which groups improve versus worsen 
judgmental accuracy. 
 

THE PROCEDURE 
 
The procedure includes four steps. 
 
Step 1 
 
In this step, participants are presented with a set of 
judgmental problems designed to illustrate the major 
heuristics and biases (the Appendix contains two sample 
problems). Each participant receives a packet containing 
about 8-10 problems to be done individually. Participants are 
to answer the problems using their best judgment, unaided 
by other individuals or sources of information. For each 
problem they are asked to write a brief description of how 
they arrived at their answers. In addition, for each problem, 
participants rate their degree of confidence in the correctness 
of their judgments on a 7-point bipolar scale. 
 
Step 2 
 
Participants meet in groups composed of 5-7 individuals. 
Each group discusses the problems and arrives an answer for 
each problem. The objective is for the groups to make better 
(i.e., more optimal) judgments than did the individuals. In 
processing the problems, there is no specific procedure the 
groups must follow; the procedure they use is up to the 
group members. 
 
After the group has answered each problem, group members 
privately rate their individual confidence in the correctness 
of the group answer on a 7-point bipolar scale. In addition, 
for each problem, group members check-mark, in multiple-
choice format, the process that the group used to make its 
judgment. There are four choices: consensus, majority vote, 
dominant individual(s), and other. 
 
The length of time the groups meet depends on the number 
of problems in the problem set. A set of 8-10 problems will 
generally require about 45 minutes to an hours 
 
Videotaping the groups as they work through the problems 
can provide some very interesting and useful process 
material for later discussion and analysis. It is possible to set 
up a stationary video camera, with a wide-angle lens, to tape 
the entire group. Participants adapt rapidly to the camera’s 
presence; we have found that videotaping does not 
noticeably affect the group process. 
 
At the end of the group meeting period, the instructor 
collects the individual judgments, the group judgments, and 
the confidence and group-process ratings, all of which have 
been recorded on appropriate forms. 
 
Step 3 
 
In this step, feedback is provided to the participants 
concerning their individual judgments, group judgments, 

and confidence ratings. Feedback should be given within a 
week of the group meetings, so that participants will recall 
the problems and retain interest in them. 
 
In order to provide effective feedback, it is necessary for the 
instructor to perform statistical analyses on the data. For 
each problem, these analyses should include: 
 
1) means and modes of all the individual judgments; 
2) means and modes of all the group judgments; 
3) mean confidence ratings for the individual judgments; 
4) mean confidence ratings for the group judgments; 
5) mean differences between individual-judgment 

confidence ratings and group-judgment confidence 
ratings. 

 
For more detailed feedback, the following analyses can be 
performed: comparisons between confidence ratings for 
correct versus incorrect individual judgments; comparisons 
between confidence ratings for correct versus incorrect 
group judgments; and examination of changes in confidence 
ratings within groups giving correct versus incorrect 
judgments. 
 
In providing feedback, it is most useful to begin by posting 
summary data for each problem, organized in three columns: 
mean or mode of individual judgments; mean or mode of 
group judgments; and the correct judgment. Table 1 
illustrates how the results of the problems in the Appendix 
would be presented. 

 
Results presented in this manner enable participants to 
compare individual with group judgments. Here, it is 
apparent that groups were more accurate than individuals in 
the hospital problems In the cab problem, on the other hand, 
groups were no more accurate than were individuals. 
 
Such results can serve as a starting point for discussing the 
following issues; Are group judgments generally more 
accurate than individual judgments?; Can groups worsen 
judgmental accuracy?; What determines whether groups will 
improve versus worsen accuracy? 
 
Summaries of the confidence ratings should also be a part of 
the feedback. Mean confidence ratings should be presented 
for each problem. Two comparisons are particularly 
enlightening: confidence in individual versus group 
judgments; and confidence in correct versus incorrect 
judgments. 
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In general, confidence is higher for group than for individual 
judgments. Discussing judgmental problems in a group 
setting tends to increase confidence. This difference is 
usually quite slight, except when participants are very 
certain that their group has made the correct judgment. In the 
hospital problem, for example, average confidence in the 
group judgment was substantially higher than average 
confidence in the individual judgment, because several 
participants clearly recognized the relevance of a 
fundamental statistical principle, the law of large numbers. 
These individuals expressed their certainty to other group 
members, thereby increasing the general confidence level. 
 
Confidence ratings often are not correlated with accuracy. In 
fact, confidence is usually about equally high for both 
correct and incorrect judgments. This finding is especially 
useful for leading participants to recognize the pervasiveness 
of overconfidence. Discussion can revolve around the 
following issues: 
How do individuals assess the extent of their own 
knowledge, or the accuracy of their subjective judgment?; 
Why are individuals usually overconfident?; and, How can 
the tendency toward overconfidence be reduced? 
 
Step 4 
 
This step involves more extensive discussion and analysis of 
the judgmental problems, and the heuristics and biases that 
were revealed in the group meetings. In leading the 
discussion, it is helpful for the instructor to first list the 
heuristics that individuals used in making their judgments. 
These heuristics can usually be grouped on the basis of 
similarity into a small number of categories. Each category 
can then be analyzed and discussed in terms of how it 
compares to normative models of statistics or decision 
making. 
 
Transcripts of group meetings are especially useful for 
helping participants understand different heuristics and the 
biases they produce. By examining the transcripts, 
participants can understand how different individuals, given 
the same information, can arrive at radically different 
judgments. Following is a partial transcript of a group 
discussing the cab problem. 
 
B: Eighty percent. 
A: You say 80%? 
B: Yeah, because they tested the witness, and they came up 

with that probability of him being correct. 
C: Well, I took it as the probability of 80 given 15, 80 I 

think it’s lower than 80%. 
D: I put 25%. 
A: So did I, but I’m not sure why. 
D: One thing I looked at, the witness’ testimony, you’d 

have to throw that out in court, being incorrect 2 out of 
10 times, no one’s going to believe you. 

B: That might be true in court, but here we’re just trying to 
find the probability that the cab is blue. 

E: My estimate was real low, I put 12%. I tried to use 
statistics... 

F: I misread the question earlier. Now I agree with you [B], 
that it’s 80%, because that’s what the witness tests out to 
be. 

C: I would have to disagree, because if you work it out 
mathematically, it would have to be lower, because you 
have to work in that only 15% of the cabs are blue. 

B: What about the witness--are you just throwing out the 
fact that he said it was a blue cab? 

C: That’s the problem here--we’re working with 
mathematical models, but we’re also working with 
subjectivity, and if we can decide what mathematical 
model to go with, we could shade it according to the 
subjectivity. 

A: I see, there’s more green than blue, so it doesn’t matter 
what the witness says, you have to count... 

D: It matters how much you want to weigh the witness’ 
statement. 

B: You’re running into two angles--he’s right 80% of the 
time but 85% of the cabs are green. So you have to 
weigh one fact against the other. 

 
This transcript illustrates how different perspectives on the 
problem emerged during group discussion. In this particular 
group, there were two “factions,” one supporting a low 
estimate (12-25%), the other supporting a high estimate 
(80%). The confrontation between these two factions 
eventually led the participants to realize that both the 
witness’ accuracy (80%) and the base rate of blue cabs 
(15%) were relevant items of information. Eventually, the 
group used an intuitive version of Bayes’ theorem to arrive 
at an estimate of 46%, close to the correct estimate of 41%. 
 
Participants enjoy going over the transcripts and comparing 
other groups’ discussions with their own. By close analysis 
of the transcripts, participants can understand how different 
individuals processed the information to make their 
judgments. 
 
 

APPENDIX IX 
TWO SAMPLE JUDGMENT PROBLEMS 

 
1. A certain town is served by two hospitals. In the larger 
hospital, about 45 babies are born each day, and in the 
smaller hospital about 15 babies are born each day. As you 
know, about 50% of all babies are boys. The exact 
percentage of baby boys, however, varies from day to day. 
Sometimes it may be higher than 50%, sometimes lower. 
 
For a period of 1 year, each hospital recorded the days on 
which more than 60% of the babies born were boys. Which 
hospital do you think recorded more such days? 
a) larger b) smaller c) about the same 

 
2. A cab was involved in a hit-and-run accident at night. 
Two cab companies, the Green and the Blue, operate in the 
city. You are given the following data: 
 
a) 85% of the cabs in the city are Green and 15% are Blue. 
 
b) A witness identified the cab as a Blue cab. The court 
tested his ability to identify cabs under the appropriate 
visibility conditions. When presented with a sample of cabs 
(half of which were Blue and half of which were Green), the 
witness made correct identifications in 80% of the cases and 
erred in 20% of the cases. 
 
Question: What is the probability that the cab involved in the 
accident was Blue rather than Green? 
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