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We identify a novel decision bias in which probability judgments are influenced by how possible outcomes are grouped, such that

outcomes classified into larger groups are perceived as more likely to occur.  This category size bias contributes to our understanding

of how categorization influences consumers’ perceptions of risk and probability.
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ExTENdEd AbSTrACT
When judging the likelihood of an event, decision makers are 

often influenced by irrelevant categorical information.  For example, 
prior research finds evidence of a border bias in which people per-
ceive a disaster as less severe when it originates from another state 
rather than from an equidistant origin in the same state (Mishra and 
Mishra 2010).  Other findings show that probability judgments of a 
focal outcome are sensitive to the number of categories into which 
alternative outcomes are classified, even when such categorization 
is irrelevant to the judgment (Koehler 2000; Tversky and Koehler 
1994; Windschitl and Wells 1998). 

In contrast to prior research, we examine how the size of a cat-
egory into which a particular outcome is classified influences con-
sumers’ probability judgments and corresponding perceptions of 
risk.  Specifically, we argue that an outcome will be perceived as 
more likely to occur when it is part of a large (versus small) set of 
potential outcomes.  For example, due to the fact that there are more 
black pockets on a roulette wheel than green pockets, novice gam-
blers may perceive a higher probability that the ball will land on the 
“black two” pocket rather than the adjacent “green zero” pocket. This 
constitutes a decision bias because the odds are identical that the ball 
will land on each individual pocket regardless of its color.  This bias 
in probability judgments is likely to influence a gambler’s percep-
tions of risk and the corresponding amount he would be willing to 
bet on each option.

We attribute this category size bias to a transference process 
whereby people believe that characteristics of a category (e.g., its 
propensity of being randomly selected) apply not only to the catego-
ry as a whole, but also individually to each member of the category. 
In the roulette example, where individual pockets are categorized 
by color, people mistakenly overestimate the probability of the ball 
landing on any individual pocket that happens to be black because 
of their accurate impression that the ball is more likely to land on 
a black pocket than a green pocket. This erroneous assumption that 
each individual member of a category is infused with the overall cat-
egory’s characteristics can cause people to overestimate the prob-
ability of outcomes classified into large groups and underestimate the 
probability of outcomes classified into small groups.  

 Three studies test our prediction and theory. In Study 1, we 
demonstrate the category size bias by asking participants to judge the 
probability of selecting a particular ball (#8) from an urn containing 
15 numbered balls. Participants judged the probability of selecting 
ball #8 to be higher [lower] if it was the same color as many [few] 
other balls in the urn, even though this color-based categorization 
was unrelated to the selection likelihood of a particular ball. The ob-
served category size bias was consistent with our theorizing.

Study 2 shows that the category size bias is a function of our 
proposed transference process. We asked participants to estimate 
the odds of a particular team winning the NCAA college basketball 
tournament; lower odds denote higher probabilities and vice versa. 
Before providing their odds estimate, participants were informed that 
the team’s mascot was either part of a large category (e.g., one of 
many animal mascots) or part of a small category (e.g., one of few 
human mascots). Importantly, the basis of categorization was non-
diagnostic of the team’s likelihood of success in the college basket-
ball tournament. Furthermore, unlike Study 1, our dependent mea-
sure in Study 2 was such that lower numerical values suggest higher 

probabilities of occurrence. This design allowed us to test whether 
the category size bias is driven by transference or anchoring because 
each explanation makes opposite predictions.  An anchoring account 
would suggest that participants anchor on category size and respond 
with a large number (which signifies a lower probability of winning) 
when the team’s mascot is part of a large category.  In contrast, a 
transference account suggests that respondents would be sensitive 
to what the category size implies about probabilities, such that they 
should respond with a small number (which signifies a higher proba-
bility of winning) when the team’s mascot is part of a large category.  
The results of Study 2 are consistent with our proposed transference 
explanation but inconsistent with an anchoring account.

Study 3 provides further evidence of transference in the cat-
egory size bias by showing that variation in the salience of the cat-
egory moderates the magnitude of the category size bias. Specifi-
cally, participants were asked to judge the probability that rolling a 
die would result in a particular outcome.  We found that participants 
inflated the probability of rolling a ‘T’ on a die with 26 letters when 
its membership in the relatively large category ‘consonant’ was more 
(vs. less) salient. Conversely, when the small category ‘vowel’ was 
more (vs. less) salient, participants underestimated the probability of 
rolling the vowel ‘A’.  This suggests that category salience influences 
the extent to which transference occurs and therefore, the degree to 
which consumers are biased by category size.

Overall, this research contributes to our understanding of how 
categorization can influence consumers’ probability judgments and 
perceptions of risk.  Furthermore, our findings suggest that healthy 
behaviors may be promoted through the strategic presentation of 
risk-related information.  For example, policy-makers may contrib-
ute to cancer prevention and early detection by grouping lung cancer 
with a large (vs. small) number of other potential health risks in mes-
sages targeted at consumers.  A higher perceived risk of contracting 
lung cancer may encourage consumers to visit their doctor for regu-
lar screenings and avoid risky behaviors such as smoking. Future 
research may further examine the process underlying the category 
size bias, including whether categorical information influences prob-
ability judgments during encoding, retrieval, or both. 
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