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Abstract

This study provides a first set of experimental results highlighting a
new mechanism for racial discrimination, based on a cognitive limita-
tion in facial re-identification across races. An experiment is conducted
to study how people record and recall payoff-relevant information about
others, within and across races. East-Asian and White subjects see an
equal number of pictures of East-Asian and White faces and each face
is mapped to a payoff-relevant value. Incentives are provided to recall
faces associated with higher values. We observe a clear asymmetry in the
accuracy of recall: High value faces are more accurately recalled within
race than across races. I contrast these results with a treatment where
race is a distinctive attribute for a minority of faces (where there is only
a small number of pictures of East-Asians). In that case, I find that East-
Asians are favored both by White and East-Asian subjects. That is, the
biases identified in the first treatment cannot be attributed to prejudice or
preferences. These results raise new questions on the implications of such
cognitive biases for the nature of cross-racial relations, in particular for
phenomena relying on reidentification, such as the formation and main-
tenance of social ties, the establishment of trust and the sustainability of
cooperation.

Keywords: Own-Race-Bias, Discrimination, Face Recognition, Bounded
Memory, Identity

1 Introduction

Remembering people plays a crucial role in many social contexts, for example in

the formation and maintenance of social ties, in repeated social interactions and

in mechanisms relying on repeated interactions such as trust and cooperation.
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seminars for useful comments. The author is also extremely grateful for the programming
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In a world where individuals differ in their intentions or values for economic

transactions and where information about these values or intentions are not

directly observable or contractible, keeping track of who is doing what helps

to coordinate decisions and efficiency. It enables people to choose whom they

interact with, and condition their behavior on the information they possess

about other people. For example, those who cooperated in the past can be

rewarded and those who defected, punished.

Facial recognition is one of the key technologies used for individual re-

identification. In many social interactions, a face is all we have or we rely

upon to re-identify someone. Local merchants typically know their customers

only by face, not by name or any other identifier. Business environments are

structured around social events where facial recognition plays a key role. In

fact, asking for the name of a person one has met before is usually experienced

as embarrassing. Strikingly, there appear to be large differences in the ability

to remember and recognise faces between and within races. A robust empirical

finding in the literature in psychology is indeed the presence of an "own-race

bias" in face recognition - the fact that people are generally better at rembering

faces from their own race than other races (see Meissner & Brigham, 2001; Slone,

Brigham, & Meissner, 2000 for reviews). This cognitive bias seems prevalent

among all racial groups (Ng & Lindsay, 1994; Teitelbaum & Geiselman, 1997),

although the evidence suggests the effect is most pronounced for Caucasians

viewing members of racial minority groups (Meissner & Brigham, 2001). Psy-

chologists have repeatedly stressed the implications of such bias for eyewitness

identification in the criminal justice system. Eyewitness misidentification ap-

pears to be the single greatest cause of wrongful convictions in the US, playing a

role in more than 75% of convictions overturned through DNA testing.1 While

the implications are particularly dramatic in the context of crime, such bias in

recall may have ramifications in many social contexts: from whom we become

friends with, to whom we trust and whom we recommend for a job, etc. Biases

in re-identification across race may shape the structure of cross-racial relations,

and possibly have discriminatory implications.

Yet, in a social context, the critical aspect is not face recognition itself, what

matters is the retrieval of information associated to the person or face, infor-

1Source: "The Innoncence Project"; a national litigation and public policy orga-
nization dedicated to exonerating wrongfully convicted people through DNA testing
(www.innoncenceproject.com)
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mation relevant to the social interaction. A reputation is precisely this mapping

between identities and information. For example, in a trust situation, keeping

track of players’identities is useless unless these identities are mapped to infor-

mation about, for example, the players’ past actions (e.g. who cooperated and

who defected). To understand the economic relevance of possible cognitive lim-

itations in re-identification, it is necessary to study the joint recall of identities

and payoff-relevant information associated to these identities. The question is

whether there are biases arising in the retrieval of information associated with a

person, for example, whether a teacher is less likely to remember a good student

if he is from another race than her own. The goal of this study is to provide a

first set of experimental results on this specific process of joint recall of identity

and payoff-relevant information. The findings in the literature in psychology are

not directly informative on the matter because we do not know whether better

facial recognition implies better retrieval of information associated with people

and more efficient decisions. Hanley (2008) documents the many situations in

which people report being able to remember faces but cannot recall the context,

that is the recall of information - and in particular payoff-relevant information -

may not necessarily exhibit the same biases. Particularly because differences in

payoffs may affect the way information is recorded in the first place. People may

put more or less effort into remembering people, depending on their "value" for

social interaction.

We think of three classes of applications where the phenomenon is likely to

be relevant. A first class of applications relates to the literature on network

formation. Any social tie starts with a first interaction and then requires re-

identification. It is well-known that social networks are heavily biased towards

one’s own race - a phenonomenon known as racial homogamy (McPherson et

al. (2001), Fong and Isajiw (2000)).The literature in sociology and economics

has mainly focused on two possible explanations for this phenomenon: one is

homophily (relationships within race are valued more than across race), the other

is the frequency of meeting or opportunities (people may be more likely to meet

and interact with people of similar race) - see Currarini et al. (2009) for a model

of network homogamy taking these two forces into account.2 Surprisingly, the

mechanism of re-identification - and the possible racial biases associated with

2 Interestingly, the homophilic feature of networks seems to appear very early on. Mollica
et al. (2003) study friendship ties among MBA newcomers and find that friendship networks
are already segregated 6 weeks after the beginning of the academic year.
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it - despite being an essential mechanism in the formation and maintainance of

social ties has not been considered at all.

A second class of applications regards mechanisms relying on the repeated

character of interactions and re-identification, such as trust and reciprocal al-

truism (Axelrod, 1981), enhancing efficieny in environments where transactions

cannot easily be governed by contracts. These mechanisms are often very de-

manding in the information structure required to sustain cooperation - in terms

of player’s identities and records of past behaviour. Basu et al. (2009) show

that facilitating recordkeeping with an external support (e.g. allowing subjects

to take notes) enhances cooperation. Cognitive limitations in cross-race re-

identification may therefore play a role in hampering cooperation across races

and possibly compromise the use of these mechanisms to enforce cooperative

behavior across races.

A third class of applications is the practice of recommendation, which plays

a large role in school and employment selection systems. The issue of recall of

information beyond recorded information - typically the main added value of a

recommendation - is likely to have salient implications in such settings. Univer-

sity lecturers are very familiar with the difficulties of writing a recommendation

letter for students from large classes. As proposed by Fryer and Jackson (2008),

cognitive biases in memory could have implications for hiring and placement

decisions and constitute an alternative mechanism for racial discrimination.

These three examples of applications have been extensively studied in eco-

nomics, together with their racial biases. I propose here a novel angle and argue

that there could be a cognitive mechanism playing a key role in these phenomena

and explain possible racial biases associated with them. The ambition of this

study is to provide a first benchmark for the study of these cognitive limitations

by conducting a simple and fundamental experiment.

The experiment proceeds as follows. Subjects see a sequence of pictures of

faces from East-Asian and White people, and each face is mapped to a randomly

allocated value, that appears simultaneously on the screen. In a second stage,

subjects are asked to select a number of pictures to enter a lottery - the lottery

picks one picture at random that will determine the subject’s final earnings. At

the stage of selection, subjects see the same set of pictures again - but without

their associated value. I investigate the accuracy in joint recall of identity and

information, more specifically, I evaluate the optimality of selection decisions
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and compare the efficiency of decisions within and across race. The experiment

has a neutral frame and the values could be interpreted in different ways. They

are a general measure of payoff-relevance, and arise in many models of social

interactions: In repeated games the value of a person represents the benefit from

the interaction (which depends for example on the number of times a person

defected in the past), in network formation games they represent the value

from linking with a person, and in labor markets they could simply represent a

measure of the productivity of the person.

There are two major advantages of a controlled environment in this context.

First, we can strictly limit the consequences of decisions to the decision-maker:

the selection decision only affects the subject’s payoff and the person who is

the object of the decision (the face on the picture) does not incur any loss

or a gain by being selected or not. This rules out a role for other-regarding

considerations, such as fairness or willingness to provide benefits to own group

members over others. Second, the individual payoffs associated with each face

are fully controlled for; and subjects are fully informed about these individual

payoffs and about the procedure of assignment of payoffs to faces. This ex-

ogenous assignment means that the faces alone do not contain any information

about these payoffs. This is important given the recent evidence showing rela-

tionships between facial features (and in particular race) and inferences about

personal characteristics such as competence, trustworthiness, etc. (Todorov et

al. (2005), Eckel and Petrie (2008), Rule and Ambadie (2008), Todorov and

Duchaine (2008), Duarte et al. (2009)). Here the only cognitive mechanism

enabling an inference from faces to values is memory. Thus, the environment

aims at isolating the role of recall in decisions and neutralise the role of all

other factors possibly affecting decisions in real life, in particular preferences,

perceptions or stereotypes. However, one might still worry that these alterna-

tive mechanisms are not entirely neutralised by the experimental design. To

verify that memory is indeed the core mechanism at work in these decisions, I

exploit an interesting dual aspect to cross-race re-identification. Race appears

to be a distinctive attribute - it has been found to be a prime characteristic

encoded about others (Montepare and Opeyo (2002)) - and distinctiveness has

been found to enhance re-identification (Shepherd et al. (1991), Tibbetts and

Dale (2007)). Thus, if there are few people of a given race, it should enhance

their re-identification (in a crowd of White people, an East-Asian man will
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stand out). If memory drives decisions, then decisions involving those with a

distinctive attribute should be more efficient. To shed light on this hypothe-

sis, I compare decisions across two treatments, one where there are as many

East-Asian pictures as White pictures and another where there are only two

East-Asian pictures, a man and a woman.

The data show some striking patterns: First, there is a clear own-race bias in

re-identification when there is an equal number of faces of each race. This bias

is most pronounced among white participants, who recall much more accurately

high value faces from their own race than other races (68% of the white faces

with a value among the eight highest values are selected against 50% for East-

Asian faces). Second, an equal number of faces of each race enters the selection.

Thus, we find evidence of negative racial discrimination at the top of the value

distribution (high value faces of the other race are less likely to be selected).

Lower ranked faces are more likely to enter the selection across races than within

race. Finally, we find that when there is a minority of pictures of East-Asians,

then decisions involving East-Asian pictures are significantly more efficient for

both White and East-Asian subjects. The own-race bias turns into a minority

bias.

The rest of the paper is structured as follows. Section 2 discusses the relevant

literature in psychology and economics. Section 3 presents the experimental

design and Section 4 the results. Finally, I conclude in Section 5 and discuss

new research questions.

2 Related literature

2.1 The Own-Race Bias

Psychologists and neuropsychologists have studied extensively the cognitive and

neurological processes involved in facial recognition (see Duchaine (2008) for a

review). The own-race bias (ORB) is one of the most robust empirical findings

in the literature on facial recognition. Meissner and Brigham (2001) provide a

detailed meta-study of the last thirty years of literature, reviewing 39 articles

involving the responses of over 5,000 subjects. There are a few studies that fail to

find a cross-race effect. The overwhelming consensus among social psychologists

is that these effects not only exist, but are quite large.

The cognitive and social factors responsible for the ORB remain unclear
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(Slone et al., 2000). Theories proposing that the degree of interracial contact

should be negatively associated with level of ORB have been only weakly sup-

ported (Chiroro & Valentine, 1996). Meissner & Brigham (2001) show in their

meta-analysis that interracial contact accounts for only about 2% of the variance

in ORB across samples. Although negative racial attitudes are correlated with

limited interracial contact, no relationship has been found between the ORB

and racial attitudes, whether explicit or implicit (Ferguson, Rhodes, & Lee,

2001). Training does not seem to help much either. Lavrakas et al. (1976) show

that training could reduce the magnitude of the ORB, but the effect was short-

lived: One week later there was no difference between trained and untrained

participants.

Some evidence suggests that one reason for the ORB may be that cross-

race faces are processed differently than own-race faces. In essence, cross-race

faces may be perceived more "holistically" - more like objects - (Rhodes et

al., 1989; Tanaka et al., 2004). This idea is confirmed by neurophysiological

studies. Neurophysiologists have identified specifc areas of the brain active in

the processing of faces and that the processing of cross-race faces is different

from the processing of own-race faces (Golby et al. (2001), Cunningham et al.

(2004) and Duchaine (2008) for a recent survey).

Levin (1996, 2000) proposes that other race effects are caused by selection

of different facial features in same and other race faces. Whereas individuating

information is selected in same race faces, race specifying information is em-

phasized in representations of other race faces at the expense of individuating

information. In fact, race has been shown to be one of the prime characteristics

encoded in human interactions, together with gender and age (Montepare and

Opeyo (2002)). On the other hand, a number of studies show that faces rated as

distinctive are more accurately remembered (Shepherd et al. (1991) and Valen-

tine, 1992 for a survey of relevant studies). Thus in a situation where race is

a scarce attribute, it could serve as an abious marker of identity and improve

recognition significantly.

Recent work suggests that face recognition develops with age. Pascalis O.

et al. (2002) showed that 6-month old infants, 9-month old infants and adults

were able to discriminate between human faces but only 6-month-olds could

discriminate between monkey faces. This phenomenon is similar to the loss of

sensitivity to phonemes not used in the infant’s native language (Werker and
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Tees (1984), Kuhl (1992), Aislin et al (1998)). Differential processing of faces

of different races follows a similar developmental course.

2.2 Joint recall of identities and payoff-relevant informa-
tion

As mentioned earlier, to understand the economic implications of cognitive bi-

ases in re-identification, one needs to study the joint recall of identities and

payoff-relevant information. The most related studies in psychology are those

that study the recall of associations between faces and information. The sem-

inal work in that area is Taylor et al. (1978), who studies how subjects recall

the contents of interactions between people of mixed gender and race ("Who

said What?")3 . They show that subjects are more likely to misattribute state-

ments of people of the same race than different races. The conclusion from these

studies is that race and gender are primal attributes encoded by the brain. In

turn, racial categorisation has been seen as underpinning the emergence of racial

stereotypes.4

From the point of view of an economist, the question is how do people

record and retrieve an information of the type ”Individual i has productivity

y”. Payoff relevance implies that the information has an ordinal or even possibly

cardinal nature - payoffs can be ordered and differences in payoffs can be more

or less pronounced. Fryer and Jackson (2008)5 propose a model of how such

information might be stored in memory. They also conjecture that people are

sorted into categories, and these categories may also correspond to payoffs.

Each category has a prototype - a unique vector of attributes. The main idea is

that people keep track of the variation in attributes across categories but not

within a category. People sorted in the same category are blended together.

For example, one could sort people into two categories; high productive and low

productive people. They argue that minority groups may be sorted into coarser

categories than majority members because they are less likely to be involved in

3 I am very grateful to Oliver Curry for informing me about this literature
4 Interestingly, the view that race encoding is wired into our brain has been challenged re-

cently. Kurzban et al. (2001) argue that racial categorisation can be eliminated if other social
coalitions are more relevant (for example, whether they belong to a particular social group).
They conjecture that racial categorisation is a by-product of an evolutionary advantageous
behaviour consisting in sorting people into "in-group" and "out-group" members.

5Their model fits in the growing literature on the role of cognitive limitations in memory
and their implications for social interactions (Mullhainathan (2002) and Mullhainathan et al.
(2008)).
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frequent repeated interactions. This will result in asymmetric treatment even

if the two populations are identical in terms of productivity distribution, and

even if there is no malevolent taste against minority groups.

To our knowledge, there is no experimental evidence documenting the recall

of identities and payoff-relevant information. We know very little about how

such cognitive biases may affect the efficiency of decisions, how categorisation

may operate in the presence of payoff-relevant information.

The economic implications of a cognitive racial bias in person recognition

are similar in nature to those present in contexts of asymmetric information and

noisy signals. The model of screening discrimination developed by Aigner and

Cain (1977) is based on the idea that employers may be better able to evaluate

the productivity of workers from their own race than other races. They derive

the wage implications of differences in the variance of inferred productivities

across groups. They show that groups with a higher variance (and therefore a

more noisy signal) would have a more compressed wage distribution. Similarly

here, a bias in the memory technology translates into noisier information. If the

information cannot be retrieved, the expected payoff of a person will correspond

to the average payoff corresponding to her observable identifiers (race in partic-

ular). Notably, this form of discrimination does not necessarily lead to a better

or worse average treatment of a racial group. What it does is compressing the

distribution of rewards - the better ones are less likely to be rewarded and the

worst ones are less likely to be punished. In the example of eyewitness identi-

fication, the own-race-bias implies that a criminal is more likely to be wrongly

convicted if he is from a different race, but it also means that the true criminal

is more likely to walk away without being punished.

3 Experimental Design

The experiment was conducted at the laboratory of the Nuffield Centre for Ex-

perimental Social Siences (Oxford). 106 subjects were recruited, 60 Caucasians

and 46 East Asians. Invitations were sent by e-mail to subjects in the pool

with East Asian and British last names6 . Subjects received a £4 show-up fee

and an additional payment depending on the performance in the memory task

(see explanation below). The instructions were read aloud and subjects could

6The invitation asked for participants between the ages of 18 and 30. We have excluded
participants above 50 years old from the analysis (n = 3).

9



ask questions immediately thereafter. Subjects earned £8.6 on average and the

experiment lasted for 30 minutes in total. A post-experimental questionnaire

was handed in, asking for information about ethnicity, age, occupation, coun-

try of birth, age of arrival in the UK and a statement about their perceived

re-identification ability.

The experiment is structured in 3 stages. The first stage is a viewing stage,

participants view an automated sequence of 24 pictures, each picture is shown for

3 seconds and then the screen moves to the next picture.7 Each picture appears

on the screen together with its value. The second stage is a selection stage —

participants see the same 24 faces again, but without their associated value,

and are asked to select 8 pictures that will enter a lottery (in a third stage); a

lottery that will determine their final earnings. Importantly, pictures are in a

different sequence, and the pictures are from a different angle. The sequence is

not automated at this stage and subjects can go back and forth between pictures

for 3 minutes. In case of incomplete selection (less than 8 pictures selected by

the subject), pictures are selected at random among the remaining non-selected

pictures to complete the selection. Note that the sequence of presentation of

faces was randomized as well for each participant, and for each stage. The third

stage is a lottery, whereby one of the pictures from the selection in stage 2 is

picked at random.8 The subject’s earnings are equal to the value of the picture

divided by 10, in British Pounds.

Facial stimuli

Faces were drawn from a database provided by TARRLAB 9 All images were

extracted from standard digital video (720x480), the background removed and

the faces were scaled to be roughly equated in terms of size.The pictures were

selected according to the following parameters: Race (East-Asian10 and Cau-

casian White); shave/stuble no make-up; no beards or mustache; no facial hair

or visible make-up; no glasses; natural hair (no wig); neutral affect; orientations:

7The choice of number of pictures, time and mix of gender is in line with the common
practice in the psychology literature.

8Note that if pictures were added to complete the selection in stage 2, these enter the
lottery as well. No matter how many pictures were selected in stage 2 by the subject, there
were always 8 pictures entering the lottery. In practice, all participants selected 8 pictures
exactly.

9Face-Place Face Database Project (http://www.face-place.org/); Copyright 2008, Michael
J. Tarr. Funding provided by NSF award 0339122.
10East-Asian faces were selected in the Asian sample with the help of an Asian person.
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right. This left us with a database of 11 East

Asian men, 15 East Asian women, 35 Caucasian men and 44 Caucasian women.

For each subject, a set of 24 faces was randomly chosen. Two pictures of

each face, from a different angle, were ramdonly chosen (one used in the viewing

stage and the other used in the selection stage). This is to make sure the exercise

involves face recognition rather than picture recognition and prevents subjects

from using other cues than the face itself to remember the person. The sequence

of viewing is determined randomly for each participant, for both the viewing

and selection stages.

A picture of a mixed race person has been chosen to illustrate the instructions

(see instructions in the appendix).

The values of faces

A unique value was pre-assigned randomly to each picture. The values cor-

respond to randow draws from a discrete normal distribution truncated at 10

and 70, with mean 40 and standard deviation 15. This range has been chosen

so that all values have 2 digit numbers. The choice of the normal distribution is

motivated by the relatively low presence of "outliers" in many real applications,

outliers who are often those one would like to remember in taking decisions.

The instructions have been written carefully to inform subjects in detail

about the procedure of assignment of values to pictures (see Appendix). In

particular, the discrete normal distribution was represented graphically with a

roulette, illustrating the differences of probabilities of occurence corresponding

to each number from 10 to 70 by differences in areas. Subjects are also informed

that the procedure is repeated for each picture independently. The instructions

do not mention race at any point.

Treatments

Treatment 1 - "Equality treatment" - An equal number of East-Asian

and Caucasian pictures are selected: 6 men and 6 women of each race.

Treatment 2 - "Majority-Minority treatment" The set is constituted

of 22 Caucasian pictures (11 men and 11 women) and 2 East-Asian pictures (1

man and 1 woman).

4 Baseline results
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4.1 Summary statistics

Tables 1 and 2 present summary statistics of the sample of subjects. It is worth

pointing out in addition to these statistics that none of the East-Asian subjects

was born in the UK and the average time spent in the UK is 1.15 years.

Table 1: Treatments and number of subjects

Treatment Equality Treatment Minority
Caucasian
White subjects

32 29

East-Asian
subjects

28 27

Table 2 - Subjects summary statistics

Caucasian
White subjects

East-Asian
subjects

Equality Minority Equality Minority
Age 25.3 24.7 25.6 25.3

(5.4) (6.2) (4.4) (5.4)
Share women 50% 50% 38% 41%
Mean score 47.6 50.3 48.2 45.4

(5.4) (12.1) (4.6) (11.5)

The baseline outcome of interest is the proportion of correctly allocated faces;

that is, the proportion of faces selected among the faces with the 8 highest values

The benchmarks are 33% for random selection and 100% for perfect memory.

Overall, subjects did significantly better than chance, with a proportion of

correctly allocated faces equal to 61% (P = .000)11 . The mean value of the

selected pictures is 48 (S.E. .47), significantly higher than the benchmark for

chance (40, P = .000).

4.2 Treatment Equality

Fig. 1 shows the average proportion of top 8 pictures selected, by racial groups

of subjects and faces. The selection shows a substantial own-race bias12 . The

proportion of top 8 East-Asian faces selected byWhite participants is qtop8ea,w = .50

against qtop8w,w = .66 of top 8 White faces (P = .001). The opposite trend is

11All reported tests are two-sided Mann-Whitney tests with the individual proportions as
independent observations.
12All reported tests correspond to post-estimation F-tests based on linear regression esti-

mates pooling all choices made by the 104 participants, and clustering the standard errors by
faces.

12



0.33

0.43

0.53

0.63

0.73

0.83

0.93

White Participant East Asian Participant

White Face

East Asian Face

Figure 1: Proportion of top 8 faces selected - Treatment Equality

observed for East-Asian participants: A proportion qtop8ea,ea = .65 of top 8 East-

Asian faces is selected, against qtop8w,ea = .56 of top 8 White faces), but the

difference is not statistically significant (P = .25).

One immediate question is whether the inefficiencies in allocation decisions

arise at the top of the distribution of the top 8 pictures, that is whether the

biases affect those at the very top of the distribution or arise only for those who

are ranked lower. To shed light on this matter, the same analysis is conducted

for the top 3 pictures. The proportion of top 3 East-Asian faces selected by

White subjects is qtop3ea,w = .60, against qtop3w,w = .80 for White faces(P = .036).

For East-Asian subjects, these proportions are qtop3ea,ea = .80 for East-Asian faces

and qtop3ea,w = .72 for White faces, difference that is not statistically significant

(P = .41). There are two important conclusions from these results. First, among

the set of faces with a value qualifying for the top 8, those with a higher value are

more likely to be included than those with a lower value, both within and across

race. Values do increase the accuracy of recall. Second, this effect does not

eliminate cross-racial biases, on the contrary. The difference in the probability

of inclusion becomes even larger for faces included in the choice sets of White

subjects.

Another way of looking at the data is to look at the frequency of selection
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Figure 2: Proportion of selected faces as a function of value - Treatment Equality

as a function of the value rather than the rank. Indeed, at the stage of viewing,

subjects do not know the actual distribution of values they will see. They know

from the instructions that the values are drawn from a normal distribution with

mean 40 and standard deviation 15. Possible rules of thumb could be to pay

attention to faces with values above 40 or 55. Fig. 2 presents the probability of

selection as a function of values according to the race of participants and faces.

Again, the own-race bias appears clearly. High value faces are much more likely

to be selected within race than across races, and this effect is stronger for white

participants than East Asian participants. The difference in the probability of

selection is mostly present at the top of the value distribution, for values of 55

and above.

In conclusion, the evidence shows an own-race bias when there is an equal

number of faces of each race. The effect is mainly driven by differences in the

probability of selection at the top of the value distribution and is more present

among White participants. These effects are in line with the findings of the

literature in psychology regarding facial recognition. It is worth pointing out

though that East-Asian subjects are living in the UK, and therefore might be a

selected sample with respect to the ability to distinguish white faces.
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Figure 3: Proportion of top 8 faces selected - Treatment Minority

4.3 Treatment Minority

In the second treatment, the composition of facial stimuli only includes 2 East-

Asian pictures, a man and a woman. The hypothesis tested here is whether race

and gender can enhance identification when they are scarce attributes.

The results are supportive of the hypothesis (Fig. 3). While the overall

misallocation hardly changes for East-Asian subjects, it greatly improves for

white subjects; East-Asian faces are now more likely to be correctly allocated

than in the first treatment and more so than white faces. The bias now takes

the form of a minorty bias: faces from the minority group are more likely to

be correctly allocated than faces from the majority group. For white subjects,

the difference in the proportion of correctly allocated asian faces in comparison

to white faces is .10 and for East-Asian subjects, this difference is .39. Both

are positive, but the difference in these differences is also statistically significant

P = .007), thus East-Asian subjects remain relatively better at allocating East-

Asian faces relative to white faces than White subjects.

These effects are important to make sure that the biases identified in the

previous section are not driven by other mechanisms - such as racial prejudice.

If racial prejudice was at work and explained why high value pictures from the

other race are less likely to be selected, then we should see this in both in

15



treatments. The fact that high value East-Asians are now more likely to be

selected by both groups means that prejudice cannot be the explanation for the

biases found in the treatment Equality. Of course, this claim holds only if other

racial biases do not vary with the relative sizes of racial groups. If they do - for

example if selecting a member of the other race is more appealing when there

are fewer of them, then it would seem that one could also explain this reversal

of fortune across treatments. To address this concern, it is important to stress

that the prediction corresponding to the treatment effect is not that people

with a distinctive attribute should be more likely to be selected, the prediction

is that the decisions involving them should be more efficient, that is, they should

increase the probability that those with a high value are selected, but decrease

the probability that those with a low value are selected. That is, the treatment

effect should be to reduce confusion. Prejudice or other racial biases, on other

hand, should lead to unbalances in the portfolio of pictures chosen. The exercise

in the next section will be enlightening in that respect.

4.4 Composition effect or confusion?

The next question I ask is to what extent the inefficiencies are driven by dif-

ferences in the probabibility of entering the selection (composition effect) or by

confusion conditional on selection. I estimate the probability of entering the

selection conditional on race and being in the top 8 and test whether faces of

different races are more or less likely to enter the selection depending on whether

they are in the choice set of White or East Asian subjects. Note that one impli-

cation of the chosen distributional form is that quite a large number of sets (18

out of 60 in treatment 1 and 8 out of 56 in treatment 2) contain more than 8

pictures qualifying for the top 8, that is, there are at least 2 faces corresponding

to the eightst rank. Thus, by definition, not all top 8 pictures could possibly be

selected. Table 3 presents two sets of regressions, one set including the whole

sample and the other excluding choice sets with more than 8 pictures qualifyung

for the top 8. The results are very similar in both cases and show very little

biases in the selection process, for either racial group and in either treatment.

Thus, the biases identified in the previous sections are not driven by differences

in the probability of selection, but rather by differences in the values of those

who are selected.
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Table 3 - Probability of entering the selection (marginal effects)

All sample Sample with 8 top 8 pictures
Equality Minority Equality Minority

White face
-.014
(.040)

-.044
(.041)

.019
(.045)

-.038
(.042)

Top 8
.394***
(.026)

.444***
(.028)

.447***
(.030)

.456***
(.030)

White face & White subject
.025
(.038)

.003
(.025)

.030
(.046)

.000
(.027)

pseudo R-squared .12 .16 .16 .16
n. obs 1440 1344 1008 1152
n. subjects 60 56 42 48
Probit estimates - Standard errors clustered by face

4.5 A measure of discrimination

Since we have detailed information on values, we can calculate more precisely the

discriminatory implications of cognitive limitations in the treatment Equality.

That is, even though the faces do not correspond to people actually incurring

the consequences of the decisions, we can calculate gains and losses for each

racial group of faces. Specifically, we can distinguish between three types of

outcomes:

(A) faces with a value within the top 8 and included in the selection

(B) faces with a value lower than the top 8 and included in the selection

(C) faces with a value within the top 8 and excluded from the selection

For each combination of racial group of faces and subjects, I calculate the

total value associated with each of these three categories and the total value

corresponding to the optimal selection (sum of the values of pictures within the

top 8). The ratio between the first sum (corresponding to the actual selection)

and the second (corresponding to the optimal selection) provides an indication

of the relative gains and losses for each racial group of faces due to the decisions

of each racial group of subjects. Then I calculate for each racial group the ratio

of the total of the values of faces included in the selection (whether they belong

to the top 8 or not) and the total of the values of the faces inclued in the top

8. This gives a measure of the overall losses and gains incurred by each racial

group.

The results are presented in Table 1. Not surprisinly, the losses associated
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with exclusions of top 8 faces are larger than the gains associated with inclusions

of faces outside the top 8). As a group, the white faces receive as much as their

potential when they are in the choice sets of White subjects (99%), while they

suffer a 19% loss when they are in the choice set of East-Asians. The relative

losses are more comparable in magnitude for White and East-Asian faces part

of the choice sets of East-Asian subjects (14% and 11% respectively). Thus,

overall, the cognitive biases identified here lead to an overall worse treatment

on average of other racial groups, but this effect is particularly pronounced for

East-Asian faces in the choice sets of White subjects.

Table 4 - Losses and gains due to cognitive limitations
Share in Potential Realization

White
Subjects
(1)

East-Asian
Subjects
(2)

Included - Top 8 (A)
White top 8 selected .75 .62
East-Asian top 8 selected .57 .65
Included - Outside Top 8 (B)
White not top 8 selected .24 .24
East-Asian not top 8 selected .24 .24
Excluded - Top 8 (C)
White top 8 not selected .25 .38
East-Asian top 8 not selected .43 .35
Total (A)+(B) White faces .99 .86
Total (A)+(B) East-Asian faces .81 .89

5 Discussion and conclusion

This study highlights cognitive limitations in the recall of identities and payoff-

relevant information and shows that these limitations are more pronounced

across races than within race. These limitations lead to unequal treatment

across races: negative discrimination at the top of the value distribution and pos-

itive discrimination for those in the middlle. This experiment is a first attempt

to shed light on possible implications of cognitive limitations in re-identification

for social interactions. As discussed in the introduction, these biases may have

salient implications for the structure of cross-racial relations. Like a language,

a re-identification technology enhances coordination of decisions and efficiency

and seem to be developed very early on in childhood. In this context, under-

standing how re-identification technologies develop and how they shape social
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relations could deepen our understanding of racial integration.

The current study provides a benchmark, and aims primarily at drawing

attention to the phenomenon and its relevance for economic interactions. There

are many ways forward from here. A first important extension is to study how

these biases vary across ethnic groups and social environments. Second, the

experiment conducted here is in a non-strategic setting. One obvious extension

is to study the implications of such biases in the context of repeated strate-

gic interactions, for example, in a trust game. One could investigate whether

these biases lead to differences in the sustainability of cooperation within and

across races. The advantage of an experimental setting would be to be able

to attribute faces (and races) to subjects exogenously, and thereby break the

link between facial features and payoff-relevant information. It is not possible

to make inferences about the trustworthiness of a person based on facial fea-

tures. This is a great advantage in order to isolate the role of memory from

other possible cognitive mechanisms affecting decisions such as perceptions and

stereotypes. For example, one could attribute faces of different races to subjects

of different races, and study how cooperation develops within and across races.

Moreover, in a strategic setting, subjective beliefs about other players’ abilities

to remember may play a role as well.13 Why bother being cooperative if the

other players will not remember?

Also, the study focuses on faces as identity markers. Faces are obvious reli-

able signals of identity, a face is generally unique to an individual and it cannot

be altered or copied easily (Gambetta and Bacharach (2001)). Faces clearly

play a critical role in many social interactions. This said, natural extensions

to this study would be to investigate whether similar biases arise with other

reidentification technologies, names being the other obvious candidate. Like

faces, names typically have a cultural imprint, such that similar biases may

arise. One could even investigate whether multiple identifiers (faces and names

for example) aggravate the biases or not.

Finally, one could also study how these biases interfere with other cognitive

biases, such as stereotypes. Perceptions about probable relevance for future

interactions, abilities or trustworthiness may affect how much effort is put into

remembering someone. For example, Burgess and Greaves (2009) show that

teachers’ perceptions about the quality of pupils also suffer from biases along

13This point was kindly brought to my attention by Robin Cubitt
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the racial dimension. It could be that these biases in perceptions feedback into

biases in memory.

To my opinion, these questions deserve attention and careful analyses, in the

laboratory and also possibly in the field. The main challenge of field experiments

on this phenomenon will be to be able to find reliable measures of payoffs and

possibly even measures of perceptions of these payoffs.

These challenges are left for future research.
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