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This paper  introduces a notion of categorization into economics and 
derives its implication for economic decision making. In particular,  based 
on a wealth of research from psychology, we build a model of social cognition 
centered on the basic principle tha t  humans process information with the 
aid of categories. We derive some basic results regarding what  our model 
of categorization implies about  biases in decision making, and then apply 
this model to unders tand  some simple forms of discrimination in economic 
contexts,  including labor and lending markets,  and identi ty choice; though 
we envision even broader  implications. 

Our contr ibut ion may be described as follows: (1) we develop a fo r -  
mal model of social cognition based on categorization of experiences, (2) we 
show tha t  such categorization results in part icular  biases based on the fre- 
quency with which an observer encounters similar situations, (3) we provide 
a theoretical  basis for the experimental  evidence in social psychology attest-  
ing tha t  people tend  to  characterize others by race (Brewer, 1988; Bruner ,  
1957; Fiske and Neuberg, 1990); (4) we show tha t  discrimination can ex- 
ist in environments where there  is no taste  for discrimination and personal 
a t t r ibutes  (such as employment  qualifications) are fully observable; (5) we 
show tha t  this discrimination is unique to minori ty groups and not  the con- 
sequence of some "coordination failure"; and (6) we discuss implications of 
the model regarding social identity, which we view as self-categorization. 

*Given the nature of this work, it has been helpful to us to have comments and reac- 
tions from a diverse group of researchers to whom we are very grateful. Fryer is at the 
Department of Economics, University of Chicago, and American Bar Foundation, 1126 
East 59-th Street, Box 9, Chicago, Illinois 60637, USA, (roland@midway.uchicago.edu); 
and Jackson is at the Division of the Humanities and Social Sciences, 228-.77, California 
Institute of Technology, Pasadena, California 91125, USA, (jacksonm@hss.caltech.edu). 
Fryer grateflflly acknowledges financial support from the National Science Foundation 
under grant SES-0109196. 

29 

Copyright held by the author 



A Description of Our Model off Categorization 

In unders tanding  how a h u m a n  groups memories  and  stores t h e m  in the  
brain,  psychologis ts  have developed ideas of how categories are impor tan t .  
The re  is subs tant ia l  exper imenta l  evidence t h a t  when faced with  an objec t  
or person,  a given individual 's  bra in  "automat ica l ly"  act ivates  a ca tegory  
tha t ,  according to some metric,  bes t  matches  the  given objec t  (and at  t imes 
context)  in ques t ion )  The re  is also new evidence in social psychology and  
cognitive neuroscience t ha t  the  bra in  pays  par t icu lar  a t ten t ion  to racial iden- 
t i ty  2. While  the  reasons behind the  use of categories are not  yet  complete ly  
unders tood,  there  are theories based on the  efficiency of s torage and  retrieval 
of  informat ion (much like the  organizing of a file sys tem on a computer )  as 
well as speed in being able to react.  3 Effectively, this is a bounded  ratio- 

nal i ty s tory  in which there  are bo th  costs to  s tor ing details of every pas t  
interact ion separately,  and costs to and  delays in act ivat ing s tored informa- 
t ion based on how finely it is stored. So, the  first piece of the  puzzle from 
our  perspect ive  is t ha t  a given decision maker  will s tore informat ion f rom 
their  pas t  experiences in a finite set of bins to  be  called "categories." We 
sidestep the  interesting question of how the  n u m b e r  of such categories might  

be  selected, and for now s imply take it to be  some given n u m b e r  n. 
The  second question regards bo th  how new informat ion  is s tored in cate- 

gories as well as how it is called up. 4 T h e  act ivat ion of a ca tegory  when faced 
with  a new object  is accomplished th rough  a match ing  of the  "a t t r ibutes"  of 
the  object  with the  a t t r ibu tes  associated with  the  category. In  par t icular ,  an 
"a t t r ibute"  is one of the  observable  characteris t ics  of the  object .  Associa ted 
with  each c a t e g o r y  is an idea of which a t t r ibu tes  someth ing  in t ha t  cate- 
gory should have. For instance if we th ink  of a category of "bird",  then  it 
would have "beak",  "feathers",  "wings", etc., as a t t r ibu tes  associated with  
it. We call the list of a t t r ibu tes  associated with  a cfftegory a "pro to type ."  

1For example, see Allport (1954), Bargh (1994, 1997, 1999) for views on the auto- 
maticity of categorical thinking, and Dovidio et. al. (1986) for some of the experimental 
evidence. Note that under automaticity subjects are often not even aware of the process, 
much less the biases that are inherent in it. 

2For instance, see Hart et. al. (2000) and Phelps et. al (2000). 
3Rosch (1978) is perhaps the most precise. She argues that humans are searching for 

"cognitive efficiency" by minimizing the variation in attributes within each category for a 
fixed set of categories. 

4There is evidence that the storage of information and the categorization structure 
is quite different in young children during their "developmental stages" than when they 
are adults (see Hayne, 1996, and Quinn and Eimas, 1996). While understanding the 
development of categories is an important question, we wiU focus on the behavior of adult 
decision makers, whose categorical structure is largely in place. 
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The  given objec t ' s  a t t r ibu tes  are then  compared  to the p ro to types  of dif- 
ferent categories until a best  ma tch  is found. T h e  precise process by which 
such match ing  is made  is not  completely  unders tood  at present  based on 
wha t  we have seen in the  psychology l i terature.  5 We assume tha t  decision 
makers  act  in rough congruence with  a sort  of "cognitive efficiency," which 
we take as the  minimizat ion of a dis tance metr ic  between the  given object  
and the  match ing  pro to type .  This  match ing  process is wha t  is often called 
"identification." 6 

T h e  thi rd  piece of the  puzzle is wha t  is then  to be  done with the  cate- 
gorical information once it is activated.  For instance,  once a decision maker  
has act ivated a category for a new object ,  say "bird",  wha t  happens  next?  
This  is where the  theory  of "stereotypes" comes into play. T h e  idea of a 
s te reo type  is t ha t  it is an association of a given category with a series of 
different possible behaviors  or o ther  characterist ics 7. The  pr iming of the 
category leads to an act ivat ion of the  s tereotype,  which is the basis for the  
predict ion of future  behavior.  The  format ion  of s tereotypes  is another  place 
where the  unders tanding  in the  psychology l i tera ture  is still a bi t  nebulous,  s 
Here we model  the  s te reo type  as bui l t  on pas t  interactions wi th  objects  in 
a given category. This  black-boxes the  issue of whether  this is entirely buil t  
on a person ' s  own interactions or also th rough  wha t  they  might  have heard  
or vicariously experienced, as we can t r ea t  such vicarious information as 
being s tored in the  same way. We shall, however, refer to a representat ive 
type  for a category as a "pro to type"  ra ther  t han  a "stereotype," for reasons 
tha t  we come back to discuss later. 9 

On top  of this au tomat ic  process of identification with  a category and 
calling of a p ro to type ,  there  is evidence t ha t  people  then  go th rough  a think- 
ing process where  the  conscious mind  reasons th rough  the informat ion it has 

5For exaznple, see Sternberg and Ben-Zeev (2001), Chapter 3. 
SSee Rosch (1978). 
7In the psychology literature these are also often referred to as attributes (Hamilton 

and Shermaa, 1994; Hamilton, Sherman, and Ruvolo, 1990; Stangor and Ford, 1992; and 
Stangor and Lange, 1994). Here we separate readily identifiable attributes used in first 
activating a category, like "beak", "wings", etc., with those things such as characteristics 
or behaviors that we might try to predict, like, "is difficult to catch", "is frightened of cats", 
etc. This distinction is somewhat artificial, but will be very useful from our perspective. 

Ssee Hilton and Von Hippell (1996). For instance, part will be based on personal 
experience, but part can also be based on public information. There is evidence that 
people can accurately describe the "stereotype" associated with a given group or category 
that they believe others to have, even ff it is not exactly what comes up in their own 
minds. 

9For a discussion of some of the standard uses of these terms, see Hilton and von Hippel 
(1996). 
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at hand. 1° In situations where an individual has time to think (which are 
often more relevant in economic applications) the reaction may move beyond 
reacting to the prototype. Here individuals more carefully review the past 
situations that they can recall based on the category that has been acti- 
vated and bring in other considerations. This part of the puzzle is probably 
the most complicated and the least welt understood from the psychological 
perspective. This is, therefore, the part of the model where our treatment 
is the most ad hoc. 

Based on these different pieces of the puzzle, the crux of this paper is 
to put together a formal model of a decision maker which is consistent with 
what psychologists know about how the human mind stores and retrieves 
information and uses it to form predictions about behavior that are relevant 
to economists. 
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