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A group size effect on personal risk judgments:
Implications for unrealistic optimism

PAUL C. PRICE
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In Experiments 1 and 2, college students (N = 32 and N = 18, respectively)read heart attackrisk pro-
files (i.e., lists of risk factors) for each of several employees at a series of fictional companies and
judged the heart attack risk of the typical employee at each company. In both experiments, subjects’
risk judgments increased as a function of the number of employees at the companies. In Experiments
3A and 3B, college students (N = 56 and N = 33, respectively)judged the heart attack risk of the typi-
cal employee at a company and also judged the risk of each individual employee. In these experiments,
the typical employee was generally judged to be at higher risk than the individual employees. This
group size effect might help to explain unrealistic optimism—people’s tendency to judge themselves
to be at lower risk than their peers for negative life events. Furthermore, it can be modeled success-

fully within Fiedler’s (1996) BIAS framework.

People must often judge their own risk, or someone
else’s risk, of experiencing negative life events (Wein-
stein, 1980). It is important to understand such personal
risk judgments in part because many consequential deci-
sions might be based on them. For example, the decision
to engage in a health-protective behavior like eating a
low-fat diet might be based to some extent on a person’s
judgment of his/her risk of developing heart disease or
other diet-related health problems (Janz & Becker, 1984).
Despite their importance, however, the psychological
processes underlying personal risk judgments are not
well understood.

The present research was conducted, therefore, to de-
velop and test a new hypothesis about personal risk judg-
ments. The new hypothesisis that there is a group size ef-
fect on people’s personal risk judgments, such that the
typical member of a larger group is generally judged to
be at higher risk than the typical member of a smaller
group. The significance of the group size effect is two-
fold. First, it might help to explain unrealistic optimism:
people’s pervasive tendency to judge themselves to be at
lower risk than their peers for various negative life events
(Weinstein, 1980). Second, it can be modeled successfully
within Fiedler’s (1996) BIAS framework for understand-
ing social judgment, which immediately suggests several
new hypotheses about personal risk judgments and the
psychological processes underlying them. The specific
model presented here assumes that people form memory
representations of the individuals they encounter, encod-
ing the high-risk features of those individuals more effi-
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ciently than their low-risk features. At the time of judg-
ment, the memory representations of the individuals in
the target group are averaged, and the risk judgment
is based on the similarity of this average to a high-risk
prototype.

In the following, the empirical and theoretical ratio-
nale for expecting a group size effect on people’s per-
sonal risk judgments is presented, beginning with the ob-
servation that people tend to judge themselves to be at
lower risk than their peers for various negative life events.
Then, three experiments are presented, all of which clearly
confirm the existence of a group size effect on people’s
personal risk judgments in a controlled laboratory para-
digm. Finally, the implications of the group size effect
for understanding unrealistic optimism are reviewed and
the BIAS model is described.

A robust result from research on personal risk judg-
ments is that people tend to judge their own risk to be
lower than that of their peers (Weinstein, 1980). This
phenomenon, sometimes referred to as unrealistic opti-
mism, has been observed for judgments about health risks
like developing AIDS and cancer (Bauman & Siegel,
1987; Weinstein, 1980), accident risks like being injured
in a car crash and while bungee jumping (McKenna, 1993;
Middleton, Harris, & Surman, 1996; Svenson, 1980), and
social risks like being fired from a job and getting divorced
(Baker & Emery, 1993; Klar, Medding, & Sarel, 1996;
Weinstein, 1980). A variety of explanations have been
proposed to account for this phenomenon, many of which
are motivational. That is, it is often assumed that people
judge their own risk to be lower than that of their peers ei-
ther to reduce anxiety or to preserve self-esteem (Boney-
McCoy, Gibbons, & Gerrard, 1999; Perloff & Fetzer, 1986;
Taylor, 1989; Weinstein, 1980). Other explanations, how-
ever, have emphasized cognitive factors—typically qual-
itative differences in how people process information
about themselves as opposed to others (McKenna, 1993)
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or how they process information about individuals as op-
posed to groups (Klar et al., 1996). Although many of these
explanations have received some empirical support, it is
clear that none of them provides a complete account of
unrealistic optimism (Weinstein & Klein, 1996).

One theoretical possibility, which has yet to be con-
sidered, is that unrealistic optimism is a special case of
amore general group size effect on people’s personal risk
judgments. Note that a risk judgment for oneself differs
from a risk judgment for one’s peers not only in that the
former concerns oneself and the latter concerns one’s
peers, but also in that the former concerns a group of size
N =1 and the latter concerns a group of size N > 1. If
there were a general tendency to judge the average or typ-
ical member of a larger group to be at higherrisk than the
average or typical member of a smaller group, then unreal-
istic optimism would be a straightforward implication.

There are additional reasons—both empirical and theo-
retical—for expecting such a group size effect. First, a
number of researchers have shown that the magnitude of
unrealistic optimism depends on the nature of the target
group with which people compare themselves (Klein &
Weinstein, 1997). For example, Perloff and Fetzer (1986)
found that college students judged the risk for the aver-
age student and the average person to be greater than that
of their closest friend, same-sex parent, and a sibling. Fur-
thermore, subjects’ judgments for the latter three targets
did not differ significantly from their judgments of their
own risk (see also Whitley & Hern, 1991). Klar et al.
(1996) have shown that this basic effect is observed even
when the comparison individual is not a friend or relative
of the subject. For example, they found that unrealistic
optimism was essentially eliminated when subjects were
asked to compare their own risk to that of an acquaintance
or to that of a randomly selected individual sitting in the
same classroom. Harris and Middleton (1994) obtained
similar results, but they also found slight differences for
different target individuals (oneself, a friend’s friend, and
an acquaintance;see also Regan, Snyder, & Kassin, 1995).

This basic pattern of results can be interpreted as a
general group size effect. As the size of the comparison
target group increases, the judged risk of the typical
member of the target group increases too. None of these
researchers, however, has interpreted their results in this
way. Perloff and Fetzer (1986) proposed a variety of mo-
tivational and cognitive mechanisms. First, they sug-
gested that people might be motivated to judge individ-
uals who are close to them (e.g., their best friend) to be
atrelatively low risk. Second, they suggested that a vaguely
specified target group might allow people greater leeway
in choosing a specific individual for comparison. They
might, therefore, choose a high-risk comparison individ-
ual to make themselves appear to be at relatively low risk
(see also Harris & Middleton, 1994). Third, they sug-
gested that asking people to judge the risk of the average
target group member might serve as a cue to retrieve from
memory an exemplar of an extremely high risk individ-
ual, which then serves as the comparison (see also Whit-
ley & Hern, 1991). Klar et al. (1996) proposed that
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whereas people think about individuals in a singular
mode, considering mainly their risk-reducing character-
istics and behaviors, they think about groups in a distri-
butional mode, considering mainly statistical informa-
tion such as the relative frequency of the negative event.
One important goal of the present research, therefore,
was to demonstrate a group size effect on personal risk
judgments while minimizing the number of alternative
interpretations.

Theoretically, the existence of a group size effect is
consistent with a number of interrelated models of mem-
ory and judgment. Specifically, many exemplar-based
models, in which knowledge about a group is contained
in a set of exemplars (representations of the individuals
who make up that group), predict group size effects
under some conditions (Dougherty, Gettys, & Ogden,
1999; Fiedler, 1996; Smith, 1991; Smith & Zaraté, 1992).
Consider, for example, the phenomenon of illusory cor-
relation, in which people perceive a statistical associa-
tion between the larger of two social groups and the more
frequent of two types of behavior, even when there is no
objective association between these variables (Hamilton
& Gifford, 1976). In essence, this is a group size effect,
which both Fiedler (1996) and Smith (1991) have shown
can be explained within an exemplar-based framework.
Again, a specific model of personal risk judgments based
on Fiedler’s BIAS framework is presented in the General
Discussion.

In contrast with subjects in previous research on per-
sonal risk judgments, subjects in the present experiments
performed a laboratory task in which they were presented
with risk factor information about each member of a tar-
get group and then judged the risk of the typical member
of that target group. The advantage of this approach is
thatit allows for both the systematic manipulation of tar-
get group size and the careful control of potential con-
founding variables. The ability to manipulate target group
size over a range of values is important because theories
such as that of Klar et al. (1996; see also Alicke, Klotz,
Breitenbecher, Yurak, & Vredenburg, 1995) imply that
there should be a sharp difference in the perceived risk
of target groups of size N = 1 and all other target groups.
The hypothesis of a general group size effect, however,
implies a continuousincrease in perceived risk as a func-
tion of target group size. The ability to control potential
confounding variables is important because motivational
theories assume that the closeness or perceived similar-
ity of the target group to oneself is the key independent
variable (e.g., Boney-McCoyet al., 1999; Perloff & Fetzer,
1986; Taylor, 1989; Weinstein, 1980). The present hypoth-
esis, however, implies that target group size has an effect
on perceived risk independent of these other variables.

EXPERIMENT 1

Subjects were presented with the “heart attack risk
profiles” of employees at two small companies (n = 6)
and two large companies (n = 12) and asked to judge the
heart attack risk of the typical employee at each com-
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pany. If there is a group size effect, then the typical em-
ployee at the large companies should be judged to be at
higher risk than the typical employee at the small com-
panies. The objectiverisk of the employees was also ma-
nipulated so that one of the small companies and one of
the large companies consisted primarily of low-risk em-
ployees, and the other small and large companies con-
sisted primarily of high-risk employees. This manipula-
tion was included because it has been suggested that the
magnitude of the group size effect, and even its direc-
tion, might depend on the objective risk of the target
group members (Price, Lee, & Voth, 1999).

Method

Subjects

The subjects were 32 students at California State University,
Fresno. They participated as part of an introductory psychology
course requirement.

Design and Procedure

The subjects’ task was to read information about each of the em-
ployees at each of four fictional companies and to judge the heart
attack risk of the typical employee at each company. Each employee
was identified by his/her initials and was described in terms of eight
binary risk factors for heart attack and stroke (American Heart As-
sociation, 1998). Figure 1 shows how this information might have
been displayed for 1 employee. The employees were organized into
four fictional companies. Two of the companies were relatively
small, consisting of 6 employees each, and the other two were rel-
atively large, consisting of 12 employees each. One small company
and one large company were low-risk companies, and the other
small and large companies were high-risk companies. The stimuli
were generated randomly on a trial-by-trial basis in the following
way. For employees in the low-risk companies, each risk factor had
a probability of .25 of taking the high-risk value (e.g., male, over
45, etc.). For employees in the high-risk companies, each risk fac-
tor had a probability of .75 of taking the high-risk value. Figure 2
shows the resulting distributions of the number of high-risk values

Employee: K.H.

Sex: Female
Age: Over 45
Family History: None
Smokes Cigarettes: No
Blood Pressure: High
Cholesterol Level: Good
Regular Exercise: No
Weight: Good

When you are ready to continue,
press the return key.

Figure 1. Sample stimulus display for a single employee.
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Figure 2. Distribution of the number of high-risk features across
stimulus employees in low-, medium-, and high-risk companies.

across employees for both the high- and low-risk companies (and
for a medium-risk company; see Experiment 2). Note that these dis-
tributions essentially guaranteed that low-risk companies and high-
risk companies consisted almost exclusively of low-risk and high-
risk employees, respectively.

The subjects were tested individually. The stimuli were presented
and responses collected using desktop computers. Subjects began
by reading a set of instructions that described their task in a general
way, presented examples of extremely high- and low-risk employ-
ees, and displayed the rating scale they would eventually use to
make their risk judgments. Then they observed the employees at the
first company. The presentation of the employees was self-paced,
and most subjects spent approximately 10-20 sec per employee.
After observing the last employee at that company, subjects rated
the heart attack risk of the typical employee on a 7-point rating
scale. The rating scale was displayed as a horizontal line with the
numerals 1-7 displayed at equal intervals above the line from left
to right. Below the line were displayed a set of verbal labels to ac-
company the numerical ratings: extremely low, very low, somewhat
low, moderate, somewhat high, very high, and extremely high. Sub-
jects responded by typing a number from 1 to 7. Then they pro-
ceeded to observe the employees at the second company, make their
risk judgments, and so on. The order in which the four companies
were presented was randomized for each subject.

Results and Discussion

The means of subjects’ heart attack risk judgments for
the four companies are presented in Figure 3. Not sur-
prisingly, the typical employee at the high-risk compa-
nies was judged to be at higher risk than the typical em-
ployee at the low-risk companies. In addition, the typical
employee at the large companies was judged to be at
higher risk than the typical employee at the small com-
panies. To confirm these observations statistically, a re-
peated measures ANOVA was conducted on the heart at-
tack risk ratings, with objective risk and company size as
within-subjects factors. There were main effects of both
objective risk [F(1,31) = 184.40, MS, = 1.02, p < .05]
and company size [F(1,31) = 5.10,MS, = 0.81,p <.05],
but there was no interaction between these two factors
[F(1,31) = 0.36,MS, = 1.06,n.s.]. In other words, there
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Figure 3. Mean heart attack risk ratings as a function of ob-
jective risk and company size for Experiment 1.

was indeed a group size effect on subjects’ risk judg-
ments, which was consistent across the different objective
risk levels. To be more precise, each additionalemployee
increased subjects’ risk ratings by about .06 rating scale
points. Although this seems like a small effect, it may be
sufficient to account for much of the standard unrealis-
tic optimism effect because the comparison target in the
typical study is a very large group (e.g., the students at
one’s college or university). Note also that this group
size effect cannot readily be explained as a motivational
phenomenon because there is no reason to think that sub-
jects were motivated to judge the typical employee at a
6-person company to be at lower risk than the typical em-
ployee at a 12-person company. Nor can it be readily ex-
plained by theories that assume a difference in how peo-
ple process information about themselves as opposed to
others or a difference in how people process information
about individuals as opposed to groups, because these
variables were controlled. The targets were always others
and they were always groups. These results lend support
to the idea that the phenomenon of unrealistic optimism
could be, in part, a group size effect.

EXPERIMENT 2

Again, because the typical unrealistic optimism ex-
periment has involved a comparison between a small tar-
get group (consisting of oneself) and a large target group
(consisting of one’s peers), it could be that unrealistic op-
timism reflects, in part, the group size effect demonstrated
here. This assumes, of course, that the group size effect
demonstrated here extends to groups of size N = 1. It
could still be, however, that people think differently about
target groups of size N = 1 than about target groups of
size N > 1, and therefore the judged risk of the typi-
cal member of a target group of size N = 1 might not fol-
low the same trend displayed in Figure 3. For this reason
it is important to demonstrate the group size effect for
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target groups of size N = 1, which was the main goal of
Experiment 2.

Method

Subjects

The subjects were 18 undergraduate students at California State
University, Fresno. They participated as part of an introductory psy-
chology course requirement.

Design and Procedure

The design and procedure were similar to those of Experiment 1.
This time, however, there were three different company sizes and
three different objective risk levels. In the small, medium, and large
companies, there were 1, 5, and 9 employees, respectively. For em-
ployees in the low-, medium-, and high-risk companies, the proba-
bility that each risk factor would take the high-risk value was .25,
.50, and .75, respectively. Figure 2 shows the distribution of the
number of high-risk values across the employees of the low-,
medium-, and high-risk companies. Company size was again a within-
subjects factor, but objective risk was now a between-subjects fac-
tor. That is, each subject judged the heart attack risk of the typical
employee at each of three companies: a small, medium, and large
company at which the employees tended to be at low, medium, or
high risk. Subjects were randomly assigned to one of the three ob-
jective risk levels, and the order in which the small, medium, and
large companies were presented was randomized for each subject.
The instructions again described the subjects’ task in a general way,
but this time omitted the presentation of the actual response scale. In
making their risk judgments, subjects clicked on one of seven but-
tons representing the possible responses on the horizontally oriented
rating scale.

Results and Discussion

The means and standard deviations of subjects’ heart
attack risk ratings are presented in Figure 4. Again, not
surprisingly, there was a statistically significant main ef-
fect of objectiverisk level [F(2,15) = 12.34,MS, = 0.64,
p < .05]. There was also a statistically significant main
effect of company size [F(2,30) = 7.09,MS, = 0.97,p <
.05], replicating the group size effect. Also as in Exper-
iment 1, there was no statistically significant interaction
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Figure 4. Mean heart attack risk ratings as a function of ob-
jective risk and company size for Experiment 2.
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between these two factors [F(4,30) = 0.08, n.s.]. It also
appears from Figure 2 that the group size effect demon-
strated in Experiment 1 extends in a relatively straight-
forward way to target groups of size N = 1. Note, however,
that the increase in company size from small to medium
increased the risk rating by approximately 0.26 rating
scale points per additional employee, whereas the in-
crease from medium to large increased the risk rating by
approximately 0.04 rating scale points per additional
employee. Although this could indicate that there is a
qualitative difference between how people think about
individuals and how they think about groups, this result
is also a straightforward implication of the BIAS model,
to be considered in the General Discussion.

EXPERIMENT 3

An interesting implication of the group size effect
demonstrated in Experiments 1 and 2 is that the individ-
uals who make up a group should generally be judged at
lower risk than the typical member of that group. In a
sense, Experiment 2 demonstrated this because the indi-
vidual employees at the companies of size N = 1 were
drawn from the same population as the individual em-
ployees at the companies of size N > 1. Experiment 3 was
conductedto test this implication more directly, however,
by having subjects judge the heart attack risk of the typ-
ical employee at a company of size N = 10 and then judge
the heart attack risk of the same 10 employees as indi-
viduals. Experiment 3A employed a within-subjects de-
sign. All subjects judged the risk of the typical employee
before judging the risk of the individual employees be-
cause it has been shown that people are fairly good at es-
timating the mean of a series of numbers (Peterson &
Beach, 1967). Had they judged the risk of the individual
employees first, they might simply have averaged their
judgments about the individuals in making their judg-
ments about the typical employee. Clearly, such a strat-
egy would not be expected to lead to a group size effect.
To guard against the possibility of order effects, therefore,
Experiment 3B was conducted as a replication of Exper-
iment 3A using a different set of 10 heart attack risk pro-
files that had already been judged as individuals in a
pilot study. Thus, Experiment 3B also allowed a between-
subjects comparison of one group’s judgments of the risk
of the typical employee with another group’s judgments
of the risk of the individual employees.

Method

Subjects

The subjects were 122 undergraduate students at California State
University, Fresno. Fifty-six participated in Experiment 3A, 33 par-
ticipated in Experiment 3B, and 33 participated in the pilot study that
provided the comparison group for Experiment 3B. All subjects par-
ticipated as part of an introductory psychology course requirement.

Procedure
Pilot study. Thirty-three students were tested in a single class-
room session. Each one rated the risk of each of a set of 24 fictional

individuals who varied widely in terms of their objective risk. The
24 risk profiles were presented in a booklet, in a fixed order, with
six risk profiles on each page. Below each risk profile was printed
the 7-point rating scale used in Experiments 1 and 2. Participants
were instructed to rate the heart attack risk of each individual by cir-
cling one of the numbers 1-7 on the rating scale.

Experiment 3A. Ten heart attack risk profiles were created,
each of which had from one to four high-risk features, with a mean
of 2.90 and a standard deviation of 0.59. Each risk profile was then
copied onto an overhead transparency. The 56 subjects were tested
in a single classroom session. During the first part of the experi-
ment, the 10 heart attack risk profiles were presented to subjects
one at a time for approximately 15 sec each, with an interval of
2-3 sec between them. Then the rating scale used in Experiments 1
and 2 was presented on an overhead transparency and subjects were
asked to rate the heart attack risk of the typical employee at the com-
pany by writing a number from 1 to 7 on a response sheet. During
the second part of the experiment, the same 10 heart attack risk pro-
files were presented to subjects one at a time for approximately
15 sec each, with an interval of 2-3 sec between them. During this
part of the experiment, however, the rating scale was displayed con-
tinuously and the subjects were asked to rate the heart attack risk of
each individual employee by writing a number from 1 to 7 for each
one on their response sheet.

Experiment 3B. The design and procedure of Experiment 3A
were employed again, but the 10 heart attack risk profiles were cho-
sen from among the 24 that had already been rated by subjects in
the pilot study. These 10 heart attack risk profiles were chosen be-
cause the mean rating assigned to each of them was between 3 and
5 on the 7-point response scale, and, therefore, the overall mean was
close to the midpoint of the scale (i.e., close to 4). They had from
two to five high-risk features, with a mean of 3.5 and a standard de-
viation of 1.02.

Results and Discussion

Experiment 3A

Subjects’ ratings of the heart attack risk of the individual
employees were compared with their ratings of the heart
attack risk for the typical employee. A dependent-samples
t test indicated that the mean rating for the individual
employees (3.51, SD = 0.78) was significantly lower
than the mean rating for the typical employee [3.95,
SD = 0.84;t(55) = 3.97, p < .05]. This is precisely the
result implied by the group size effect demonstrated in
Experiments 1 and 2. Note also that across all 56 subjects,
the heart attack risk of an individual employee was judged
to be lower than that of the typical employee 46% of the
time, the same as that of the typical employee 32% of the
time, and higher than that of the typical employee only
22% of the time. A dependent-samples # test comparing
the mean proportion of individual employees judged to
be at lower risk than the typical employee with the mean
proportion of individual employees judged to be at higher
risk revealed a statistically significant difference [#(55) =
3.83, p < .05]. Furthermore, this result did not arise be-
cause the distributions of subjects’ risk judgments for the
individual employees were positively skewed (which
would, in fact, have meant that more individual employ-
ees were below average than above average). The differ-
ence was statistically significant both for subjects whose
distributions were negatively skewed and for subjects
whose distributions were positively skewed.



Experiment 3B

Again, subjects’ ratings of the heart attack risk of the
individual employees at the company were compared
with their ratings of the heart attack risk of the typical
employee. A dependent-samples 7 test indicated that the
mean risk rating assigned to the individual employees
(3.94, SD = 0.66) was significantly lower than the mean
rating assigned to the typical employee (4.63,SD = 0.82;
1(32) = 4.64, p < .05]. Also, across all 33 subjects, the
heart attack risk of an individual employee was judged to
be lower than that of the typical employee 55% of the
time, the same as that of the typical employee 27% of the
time, and higher than that of the typical employee only
18% of the time. A dependent-samples 7 test comparing
the mean proportion of individual employees judged to
be at lower risk than the typical employee with the mean
proportion of individual employees judged to be at higher
risk revealed a statistically significantdifference [#(32) =
4.44,p < .05]. Again, this difference was statistically sig-
nificant both for subjects whose distributions of risk rat-
ings for the individuals were negatively skewed and for
those whose distributions were positively skewed.

The pilotsubjects’ mean ratings of the heart attack risk
of the individual employees were also compared with the
subjects’ ratings of the heart attack risk of the typical em-
ployee. An independent-samples ¢ test indicated that the
mean heart attack risk rating assigned to the individual
employees by the pilot subjects (4.15, SD = 0.52) was
lower than the mean heart attack risk rating assigned to
the typical employee by the subjects in Experiment 3B
[t(64) = 2.89,p < .05]. Thus, this between-subjectscom-
parison shows that this result is not due to an order effect.

It is important to consider another possible artifactual
explanation for these results. There is a sense in which
judgments about individual employees and judgments
about the typical employee are not directly comparable.
Consider 3 employees who are judged, as individuals, to
have heart attack risks of 2, 3, and 5. On average, these
employees have a heart attack risk of 3.33.In judging the
risk of the typical employee, however, subjects are forced
to make an integer response. If they have a tendency to
round up rather than down (e.g., to 4 rather than to 3),
then they will also tend to judge the risk of the group to
be greater than the mean risk of the individuals. Note,
however, this artifactual explanation cannot be applied
to the difference between subjects’ risk judgments for
companies of size N = 6 and N = 12 in Experiment 1 and
companies of size N = 5 and N = 9 in Experiment 2. It
seems much more parsimonious to explain the entire pat-
tern of results as a single group size effect.

GENERAL DISCUSSION

The experiments described here revealed a consistent
group size effect on people’s personal risk judgments.
The typical member of a larger target group was judged
to be at higher risk than the typical member of a smaller
target group, even when the objective risk of the individ-
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uals who made up the groups was the same. This effect
seems to extend in a straightforward way to target groups
of size N = 1, such that the individuals who make up a
group are generally judged to be at lower risk than the
typical member of the group. This result, by itself, im-
plies the unrealistic optimism that has been observed so
often in research on people’s personal risk judgments
(e.g., Weinstein, 1980). Further research is needed, how-
ever, to show that this group size effect is a contributor
to unrealistic optimism. A first step would be to show that
in the standard unrealistic optimism paradigm, the size
of the group to which individualscompare themselves in-
fluences the magnitude of the bias. Do people judge them-
selves to be at lower risk relative to the average member
of a large group (e.g., the students at their university)
than relative to the average member of a small group (e.g.,
the students in their psychology class)? Although some
existing research is consistent with this hypothesis (e.g.,
Whitley & Hern, 1991), confounding variables, such as
the perceived closeness or similarity of the target group
to oneself, need to be adequately controlled.

It is also important to consider theoretical models of
the group size effect, both to provide a deeper understand-
ing of it and to guide further research. First, note that
motivational theories do not seem to account for the pres-
ent results. It is unclear why people would be more mo-
tivated to judge the typical member of a 6-person group
to be at lower risk than the typical member of a 12-person
group. A similar argument can be made against all theo-
ries that imply a sharp distinction between people’s risk
judgments about target groups of size N = 1 and their
risk judgments about all larger target groups. This in-
cludes the cognitive theory of Klar et al. (1996), accord-
ing to which people think in a qualitatively different way
about individuals and groups.

What is needed, therefore, is a model that uses a small
set of related principles to account for the group size ef-
fect across the entire range of group sizes used in the pres-
ent experiments. Ideally, it should include minimal as-
sumptions about subject motivations, perceived similarity,
and other variables that were reasonably well controlled
in the present experiments. In the following, just such a
model is presented. The model—which is based on Fied-
ler’s (1996) BIAS framework for understanding social
judgment—belongsto a class of exemplar-based theoret-
ical approaches that has been quite successful in explain-
ing various aspects of memory and judgment (Dough-
erty et al., 1999; Hintzman, 1986, 1988), including group
size effects in other contexts (Fiedler, 1996; Smith, 1991).

The BIAS framework consists of three assumptions,
with one especially important implication (Fiedler, 1996).
The first assumption is that social judgments are typi-
cally based on several multidimensional stimulus obser-
vations. In the context of the present experiments, each
employee can be conceptualized as a stimulus observa-
tion consisting of eight risk-factor dimensions or values.
To make this idea concrete, Figure 5 presents a matrix of
five stimulus observations, representing the employees



584 PRICE
High-Risk Average
Risk Factors Prototype Employees Employee
1 3 4 5
Male Male Female Male Female Male Mostly
Sex Male
Mostly
Age > 45 > 45 <45 > 45 <45 > 45 > 45
Mostly
Family History Yes No Yes No No No No
Smokes Cigarettes Yes No No No No No No
. . . . Mostly
Blood Pressure High High Good High High Good High
. . . Mostly
Cholesterol Level High High Good High Good Good Good
. No Yes Yes Yes Yes Yes Yes
Regular Exercise
Mostly
Weight Over Qver Good Good Good Qver Good

Figure 5. BIAS representation of the information on which a heart attack risk rating might be based, including a high-risk proto-
type, stimulus observations of 5 employees, and an informal average of those five stimulus observations.

at a company of size N = 5. The second assumption is
that social judgments are typically based on an average
(or sum) of these stimulus observations. Note that Fig-
ure 5 also presents a representation of the average em-
ployee, consisting of eight informally averaged risk fac-
tor values. The third assumption is that social judgments
are made by comparing the average stimulus observation
with a standard representation or prototype. For present
purposes, it can be assumed that the average stimulus ob-
servation is compared with the prototype of an extremely
high-risk employee (also represented in Figure 5). Further-
more, to the extent that the average is similar to the proto-
type, the typical employee is judged to be at high risk.

An important implication of these assumptions holds
when the stimulus observations are essentially random
variants of an underlying prototype. The greater the num-
ber of stimulus observations averaged, the more similar
the average stimulus observation is to the underlying
prototype. This is essentially an effect of the law of large
numbers. For example, the individualemployees at a high-
risk company can be conceptualized as random variants
of a high-risk prototype (i.e., an individual with all high-
risk feature values). As the number of employees in-
creases, therefore, the more closely the average employee
resembles the high-risk prototype. As a result, employees
at larger companies are judged to be at higher risk.

Of course, given these assumptions, one would expect
very different results for judgments about the typical em-
ployee at a low-risk company. Because the employees at
a low-risk company are essentially random variants of a
low-risk prototype, one would expect that the typical em-
ployee at a large company would be judged to be at lower

risk than the typical employee at a small company (Price
et al., 1999). The present results, however, revealed no
interaction between objectiverisk and company size. This
result can be accommodated within the BIAS framework
by assuming that high-risk cue values are more likely to
be encoded in memory than are low-risk cue values. This
makes sense because subjects knew that the task con-
cerned their perceptions and judgments of risk. Also,
high-risk cue values might have been more salient because
they represent departures from the generally more com-
mon low-risk values (e.g., most people are not overweight).
Such selective encoding would produce risk judgments
consistent with the results observed here.

Figure 6 presents the results of a BIAS simulation of
Experiment 2, which incorporates these assumptions in
a rather straightforward way (see the Appendix for de-
tails). Note that the y-axis of Figure 2 is actually the cor-
relation between the average of the individual employee
representations at a target company and the prototype of
an extremely high-risk individual. Higher values on the
y-axis, therefore, correspond to higherrisk judgments on
the 7-point risk-rating scale. Note that the basic pattern
of results from Experiment 2 is replicated by the simula-
tion. There are main effects of both objective risk and
company size, but relatively little effect of the interaction
between these two factors. Furthermore, the effects of
both objective risk and company size appear to be nega-
tively accelerated, just as in Experiment 2.

It is also possible that selective retrieval, rather than
selective encoding, is responsible for the group size ef-
fect. In fact, Fiedler (1996) has presented a more sophis-
ticated general model in which stimulus observations are
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Figure 6. Simulated results of Experiment 2. The scale of the y-
axis (0-1) reflects the fact that the output of the model is the cor-
relation between the average stimulus representation and the
prototype of an extremely high-risk employee. See the Appendix
for details.

weighted in proportion to their similarity to a retrieval
cue or prompt before averaging. In the present context,
asking subjects to judge the risk of the typical employee
might serve as a prompt that causes them to weight high-
risk employees more heavily before averaging. Note,
however, that simulations that incorporate this assump-
tion in the most straightforward ways (described by Fied-
ler, 1996) fail to reproduce the present empirical results.
The reason is that in the low-risk companies, the employ-
ees tend to be at uniformly low risk. Even if the highest
risk employees are weighted particularly heavily, the ef-
fect of increasing the number of employees is still to de-
crease the similarity of the average employee to the high-
risk prototype, resulting in lower risk judgments for the
typical employee at a larger company. One promising al-
ternative along these lines, however, is to give all the
weight to the single employee that most closely resem-
bles the high-risk prompt. In essence, this corresponds to
Perloff and Fetzer’s (1986) suggestion that people re-
trieve a single high-risk exemplar, which they use as a
comparison. Because the highest risk employee in a
larger group is likely to be at higher risk than the highest
risk employee in a small group—regardless of the objec-
tive risk level of the company—this variant of the basic
model also reproduces the group size effect described here.

Not only does the basic model provide a good first ap-
proximation of the empirical results reported here, but it
also immediately suggests a number of additional hy-
potheses to test. For example, if selective encoding s really
responsible for the group size effect, then encouraging
subjects to encode low-risk cue values, in additionto high-
risk cue values, should affect their risk judgments. For
high-risk groups, the results should be essentially the same
as those reported here. For low-risk groups, however, the
typical member of a large group should be judged to be at
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lower risk than the typical member of a small group. If
selectiveretrieval is partly responsible for the group size
effect, then encouraging subjects to retrieve low-risk cue
values or low-risk stimulus observations should affect
their risk judgments. For example, asking subjects to judge
the health rather than the risk of the typical employee
might cause them to weight low-risk cue values or low-
risk employees more heavily than high-risk cue values or
employees at the time of judgment. This might result in
the typical employee at a larger company being judged in
better health—yet at higher risk—than the typical em-
ployee at a smaller company (see Downs & Shafir, 1999,
for a conceptually similar result).

A final advantage of the BIAS framework is that, if
necessary, it can also be used to model true motivational
effects on people’s personal risk judgments. For example,
perhaps people tend to weight low-risk cue values more
heavily when making judgments about themselves but
tend to weight high-risk cue values more heavily when
making judgments about their peers (Perloff & Fetzer,
1986; Price et al., 1999; Weinstein, 1980). Such a differ-
ential weighting scheme could easily be introduced within
the BIAS framework—much as differential weighting was
included in the model presented here—and its implica-
tions could then be explored and tested.
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APPENDIX
BIAS Simulation of Experiment 2

The prototype of an extremely high-risk employee was rep-
resented as an eight-element vector, with each element repre-
senting one of the eight risk factors. For the first four risk fac-
tors, a value of +1 represented the high-risk value and a value
of —1 represented the low-risk value. For the second four risk
factors,a value of —1 representedthe high-risk value and a value
of +1 represented the low-risk value. For each company, a set
of N (1,5, or9) stimuli was created by inverting (multiplying by
—1) each of the high-risk cue values of the prototype with in-
versionprobability,i. This probability was set to .75 for the low-
risk companies, .50 for the medium-risk companies, and .25 for
the high-risk companies. To simulate the selective encoding of
cue values, each cue value was then inverted with loss proba-
bility, /. This probability was set to .25 for high-risk values and
.50 for low-risk values. This preserved most of the original
stimulus informationabout the high-risk cue values and lost es-
sentially all of the original information about the low-risk cue
values. Note that selectiveencoding could also be simulated by
multiplying the cue values by 0 with probability / (Dougherty
et al., 1999; Hintzman, 1988), but the results of the simulation
are affected very little by this choice. The judgment of the risk of
the typical employee was made by first computing the mean of
each of the eight risk factors across the N representations, and
then computing the correlation between the resulting eight-
element vector and the eight-elementhigh-risk prototype vector.
A higher correlation, therefore, represented a higher risk judg-
ment. This process was repeated 250 times, simulating the judg-
ments of 250 subjects, for each of the nine unique combinations
of objectiverisk and company size. It is the means of these 250
simulated judgments that are presented in Figure 5.

(Manuscript received July 20, 1999;
revision accepted for publication September 8, 2000.)
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