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Abstract

The question addressed in this study is whether limitations in the
ability to remember people from other races can explain differences in
trust decisions within and across race. I conduct an experiment in a
controlled environment. Participants are presented with a set of pictures
of people of different races - East Asian and Caucasian White - and each
person is labelled as “trustworthy” or “not trustworthy” in a random
manner. Subjects are then shown all pictures again, and are asked whether
they trust each person or not. The question is whether subjects can
better recall whom to trust and whom to distrust among people from their
own race in comparison to other races. An asymmetry could provide an
alternative explanation for why trust is easier to sustain within race than
across race.

1 Introduction

Ethnically homogenous societies seem to enjoy higher levels of trust and so-

cial capital, as well as higher economic success1 . The question is whether there

is causal relationship running from ethnic diversity to trust and social capital

and if that is the case, what is the mechanism? These questions are very difficult

to address with observational data. Experimental studies offer a more promis-

ing route. Fershtman and Gneezy (2001) conducted an experimental study in

1See Knack and Keefer, 1997; Uslaner, 2000: 580; Alesina and La Ferrara, 2002; Paxton,
2002; Costa and Kahn, 2003; Helliwell, 2003; Hero, 2003
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the Israel Jewish society. Participants play a trust game and learn about their

partner’s ethnicity implicitly through their name. The main question is whether

trust decisions and trustworthiness are conditional on the ethnicity of the part-

ners involved. The experiment was designed to disentangle between two mech-

anisms that could explain differences in trust behaviour: Preferences (Becker’s

(1961) taste-based discrimination) or stereotypes (Arrow’s (1773) statistical dis-

crimination). To do this, they compare behaviour in a trust game (that could be

driven both by stereotypes and preferences) and behaviour in a dictator game

(that can only be driven by preferences). Similar experiments were conducted

by Bouckaert and Dhaene (2004) in Belgium with Turkish and Belgian small

businessmen and Van Der Merwe and Burns (2008) in South Africa with Black

and White particicipants.Interestingly, these studies generally fail to find evi-

dence for an in-group bias in trust. Bouckaert and Dhaene find no differences

in behaviour correlated with ethnicity. Fershtman and Gneezy and Van Der

Merwe and Burns find a systematic mistrust with respect to one of the ethnic

groups: One group is perceived as more trustworthy both by their own group

and the other ethnic group, and this is mainly driven by behavioral stereotypes

rather than preferences. These findings are interesting, but do not provide direct

support for a causal relationship between ethnic heterogeneity and cooperation.

As it is now, we do not know whether this causal relationship exists or not.

This paper aims at exploring an alternative mechanism for explaining dif-

ferential levels of trust across ethnic groups. The starting point is that trust

decisions often take place in a context of repeated interactions and often involve

remembering people. Axelrod’s (1971) seminal work on cooperation stresses

that "the ability to recognize the other player from past interactions, and to

remember the relevant features of those interactions, is necessary to sustain

cooperation" (p. 139). In that context, bounded memory could play a role

in explaining differences in cooperation within and across racial groups. The

question we ask here is whether there is an own-race-bias in how we retrieve

relevant economic information about people. Are we better at remembering

who is trustworthy and who is not within our own race than across race?
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It is well-known that people are better at remembering faces of people of their

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

Meissner, 2000 for reviews). Psychologists have repeatedly stressed the impli-

cations of such bias for criminal convictions based on eyewitness identification.

Facial recognition plays a key role in many social interactions and therefore

own-race biases in facial recognition may have implications in many social con-

texts. Often a face is all we rely upon to identify someone. Local merchants

typically know their customers only by face, not by name or any other identifier.

Professional conferences, business social events, interactions between teachers

and students, or between students themselves, are all examples of environments

with repeated encounters and where facial recognition is an essential technol-

ogy used to identify others. This said, we obviously use other technologies to

identify people - names for example.But all these technologies are likely to share

common features, insofar as they are likely to be shaped by the environment we

grow up in and by the nature of our social interactions.

In a trust context, the critical question is not whether one recalls a face or

a name though. The relevant question is whether one recalls who is trustworthy

and who is not - that is, whether one can retrieve information associated with

a face or a name - and whether there are biases in the accuracy of recall of such

information. Hanley (2008) documents the many situations in which people

report being able to remember faces but cannot recall the context. Thus, we do

not know whether better facial recognition implies better retrieval of information

associated with people and more efficient decisions.

The idea that an own-race-bias in memory may affect cooperation and trust

has been unexplored in economics. The implications are similar in nature to

those derived in contexts of asymmetric information and noisy signals. A bias in

memory implies that beliefs about trustworthiness are noisier across race than

within race. Since cooperation is more difficult to sustain in noisier environ-

ments, this mechanism could potentially explain differences in cooperation rates

and trust within and across races. Fryer and Jackson (2008) propose a model
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of discrimination precisely based on bounded memory.2 In their model people

are sorted into categories and each category has a prototype - a unique vector

of attributes. People keep track of the variation in attributes across categories

but not within a category. People sorted into the same category are blended

together. They argue that minority groups may be sorted into coarser categories

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

repeated interactions. The implication is that the stored payoff-relevant infor-

mation is less precise for minority groups, which results in a compression in

rewards. In our context, the implications are similar. If we cannot keep track of

who is trustworthy and who is not, we should be less likely to trust those who

are trustworthy but from another race than our own. But this also means that

we should also be more likely to avoid non-trustworthy people from our own

race than the other race. This is precisely why, in a repeated game context, this

mechanism may lead to higher levels of trust within race than across.

We conduct a simple experimental study aimed at answering a simple ques-

tion: Are we better at keeping track of who is trustworthy and who is not

within our own race? We study this question with a novel design, which in-

volves a simple individual decision in a controlled repeated environment. In

a first stage, we attribute at random the labels "trustworthy" and "not trust-

worthy" to people who are not involved in the experiment. Participants see

pictures of these people, together with their trustworthiness label. In a second

stage, participants have to decide whether to engage in a transaction with each

person. They see the pictures of people again, but without their label, and are

asked to choose for each person whether to (1) trust the person, (2) avoid the

person, (3) play a lottery. The trust / avoidance decisions provide a fixed benefit

of £0.75 if the person is indeed trustworthy / not trustworthy and £0 otherwise;

and the lottery provides the same fixed benefit of £0.75 with a given probabil-

ity p (which we vary across treatments) and £0 with probability (1 − p). We

introduce the lottery option in addition to the "trust" decisions precisely to be

2This work fits in the literature on bounded memory, and coarse thinking see Mullainathan
(2002) and Mullainathan et al. (2008).
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able to capture levels of uncertainty in inferred trustworthiness. We introduce 2

treatments, with p = {0.6; 0.75}. In both cases, it is always better to choose the

lottery if one does not remember anything. Better memory on the other hand

should increase the proportion of people "trusted" and "avoided". The pictures

shown in the second stage include some new faces of people participants have

not seen before. We do this to be able to disentangle between different sources

of confusion: A first source of confusion is the own-race-bias in face recognition

identified by psychologists - two faces are confused with each other. The second

source is the inability to map a face to payoff-relevant information, even if the

face is correctly identified. This second source of confusion cannot be present

for new faces, while both sources of confusion are possible for faces that were

shown in the first stage.

We chose a non-strategic decision design because it allows us to isolate the

role of memory from the alternative mechanisms we discussed earlier. First,

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

decision only affects the participant’s own payoff and does not affect the person

who is the object of the decision. The people appearing on the pictures do

not incur any loss or gain by being selected or not. This rules out a role for

preferences and other-regarding considerations, such as fairness or willingness

to provide benefits to own-group members over others. Second, the payoffs

associated with each candidate are fully controlled for and participants are fully

informed about these individual payoffs and about the procedure of assignment

of labels to candidates. This exogenous assignment means that the faces of

candidates do not contain any relevant information and leave little room for

stereotypes. This is important given the recent evidence showing relationships

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

characteristics such as competence and trustworthiness (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 that can

correctly map faces to values is memory.

The rest of the paper is structured as follows. Section 2 discusses the relevant
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literature in psychology. Section 3 presents the experimental design and Section

4 the analysis and results. Finally, I conclude in Section 5, by discussing relevant

applications and new research questions.

2 The Own-Race Bias in Facial Recognition

There is a well-established literature in psychology on the "own-race bias" in

facial recognition - the fact that people are better at remembering faces of peo-

ple of their own race than other races (see Meissner & Brigham, 2001; Slone,

Brigham, & Meissner, 2000 for reviews). Psychologists have repeatedly stressed

the implications of such bias for criminal convictions based on eyewitness identi-

fication. However, as we mentioned earlier, in a social or economic context, the

critical question is not whether one recalls a face or a name. The relevant ques-

tion is whether one recalls who a person is - that is, whether one can retrieve

relevant information associated with a face or a name - and whether there are

biases in the accuracy of recall of such information. Hanley (2008) documents

the many situations in which people report being able to remember faces but

cannot recall the context. We do not know how people memorise payoff-relevant

information and map this information to the corresponding identifiers. As we

shall argue later, it is not clear at all that own-race biases should be as large or

even arise. But obviously, the findings on the own-race bias in facial recognition

are relevant for our study, so we review this literature in some detail.

Psychologists and neuropsychologists have extensively studied 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 participants. The overwhelming

consensus among social psychologists is that an own-race bias exists and is quite

large.

The cognitive and social factors responsible for the ORB remain unclear

6



(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 stud-

ies. Neurophysiologists have identified specific 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 obvious marker of identity and improve

recognition significantly.

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

Tees (1984), Kuhl (1992), Aislin et al (1998)). Differential processing of faces

of different races follows a similar developmental course.

Note that these findings are not directly relevant to the question we are in-

terested in here. To understand the economic implications of cognitive biases

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

relevant information - how people record and retrieve information of the type

”Person x has productivity y”. The most relevant studies in psychology are

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

seminal work in that area is Taylor et al. (1978), who study how participants

recall the contents of interactions between people of mixed gender and race

("Who said What?")3 . They show that participants are more likely to misat-

tribute statements of people of the same race than different races. To the best of

our knowledge, there are no studies providing evidence on how people memorize

identities and payoff-relevant information. Payoff-relevance introduces a specific

nature to information and perhaps commands a specific way of recording and

organising information.

3 Experimental Design

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

perimental Social Sciences (Oxford) in October 2011. @@ participants were

recruited: @@ Caucasians and @@ East Asians. Invitations were sent by e-mail

to participants in the pool with East Asian and British last names, without

mentioning race or ethnicity4 . Sessions were also relatively small in size (max-

imum 15 participants at a time) and the split across race was not equal for

3 I am very grateful to Oliver Curry for informing me about this literature
4Participants were recruited using ORSEE (Greiner, 2004). The invitation asked for par-

ticipants between the ages of 18 and 30. We have excluded participants above 50 years old
from the analysis (n = 3).
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each session. The experiment lasted for 30 minutes in total, including a post-

experimental questionnaire asking information about ethnicity, age, occupation,

country of birth, age of arrival in the UK and a self-assessment of ability to re-

member faces of people in general. Participants received a £4 show-up fee and

an additional payment depending on the performance in the memory task (see

explanation below), bringing the total payment to @@ on average.

The experiment is structured in 2 stages. The first stage is a viewing stage

where participants view an automated sequence of 16 pictures. Each picture

is shown for 5 seconds and then the screen moves to the next picture.5 Each

picture appears together with its label. We assign labels to each picture in a

random manner, stratified by gender and race. There are 4 pictures for each

gender and race combination. We always ensure that 50% in each group are

assigned the label "trustworthy" and the other 50% the label "untrustworthy".

.Participants are not informed about the stratification (we do not mention race

or gender at any point), but are informed that 50% of the population is labelled

as trustworthy.

The second stage is a selection stage — participants see the pictures of 16

people again, but without their associated label, and are asked for each candi-

date to choose between 3 options:(1) trust this person, (2) distrust this person

or (3) play a lottery. Importantly, pictures appear in a different sequence, and

from a different angle. We introduce 4 pictures of new people, among the 16,

who were not shown in stage 1. These new people are also implictly attributed

a label "trustworthy" or "not trustworthy" with a probability 0.50. The se-

quence is not automated in the second stage and participants can go back and

forth between pictures for 3 minutes. Note that the sequence of presentation of

candidates is randomized for each participant, and for each stage.

Participants earn £0.75 if they correctly trust (avoid) people who are trust-

worthy (not trustworthy), including for new people. If they choose to play the

lottery, they receive £0.75 with probability p, p = {0, 6; 075}. Their total earn-

5The choice of number of pictures, time and mix of gender is in line with the common
practice in psychology studies.
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ings are equal to the sum of the individual earnings for all 16 pictures shown in

the second stage.

The instructions have been written carefully to inform participants in detail

about the procedure of assignment of labels to candidates (see Appendix). The

instructions do not mention race at any point.

Pictures of candidates

Pictures of candidates were drawn from a database provided by TARRLAB 6

These pictures show only the face of the person. Pictures were selected according

to a number of criteria to guarantee homogeneity in shooting conditions7 . The

database contains 11 East Asian men, 15 East Asian women, 35 Caucasian men

and 44 Caucasian women.

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

of each candidate from a different angle were randomly chosen (one used in

the viewing stage and the other used in the selection stage). This ensures that

the task involves face recognition rather than picture recognition and prevents

participants 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).

4 Analysis

4.1 Predictions

It is useful to outline a number of implications of different models that could

drive selection decisions in this context. I describe the implications associated

6Face-Place Face Database Project (http://www.face-place.org/); Copyright 2008, Michael
J. Tarr. Funding provided by NSF award 0339122.

7All images were extracted from standard digital video (720x480), with the background
removed and the faces scaled to be roughly equated in terms of size. The pictures were selected
according to the following parameters: Race (East-Asian and Caucasian 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: 0

◦

, 15
◦

left, 15
◦

right, 30
◦

left, 30
◦

right.
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with a memory-based model in the spirit of Fryer and Jackson (2008) and I

contrast these implications with those from models based on preferences or

stereotypes. I am specifically interested in implications regarding the probability

of entering the selection and how this probability varies with the value attached

to the picture.

Bounded memory

The simplest way to describe the decision problem is as follows. Participants

see a sequence of candidates with labels xi = {trustworthy, untrustworthy}.They

know that 50% of the population is trustworthy. Let us assume that the de-

cision maker forms categories of people based on observable facial attributes:

for example, according to race, gender, colour of the hair or eyes. Suppose this

results in K equal size categories for the own race and J equal size categories

for the other race, with J < K. The decision maker cannot distinguish between

people sorted into the same category.

In addition to keeping track of the observable attributes uniquely identifying

each category, the decision maker also needs to keep track of the payoff-relevant

information. Let us assume that she keeps track of the proportion of people

who are trustworthy in each category.

Each category is then associated with an expected value q̂, which corresponds

to the proportion of trustworthy people in the category. In this framework, the

optimal decision (under risk neutrality) consists in:

- trusting all people in the category if q̂ > p

- distrusting all the people in the category if q̂ < (1− p).

- play the lottery if (1− p) > q̂ > p

For example, suppose p is 60%. Then the optimal decision is to trust if

q̂ > 60%, to distrust if q̂ < 40% and to play the lottery if 40% > q̂ > 60%.

If memory biases lead to less precise beliefs, we would expect trust decisions

to be more uncertain across race than within race and people to choose the

lottery more often when it involves a person from the other race than their own.

It is important to point though that bounded memory does not necessarily
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lead to biases in initial trust decisions. Suppose for example that categories

are finer for one’s own race such that there are 2 categories of 3 people above

50%, one with q̂ = 70% and the other with q̂ = 55% but only one category of

the other race with q̂ = 65%. Then the optimal decision under risk neutrality

is to trust all people from the other race belonging to the category above 50%,

but trust only those from the first top category within one’s own race. Thus,

own-race biases in memory do not necessarily lead to in-group biases. But one

clear implication is that the proportion of inefficient decisions - on the one hand,

trust and lottery decisions involving non-trustworthy people and, on the other

hand, avoidance and lottery decisions involving trustworthy people - should be

larger across race than within race. And this is precisely this mechanism that

could explain why cooperation rates differ in a repated game environment.

Preferences or Stereotypes

The experiment is designed to isolate the role of memory from other possible

mechanisms that could link trust and ethnicity. First, preferences and tastes

should have a limited role here by design since there is no "interaction" between

the decision-maker and the person who is involved in the decision (the candidate

on the picture). There is no other benefit from selecting a particular picture

other than than the economic value attached to that picture. Also, decisions

only affect the decision-maker and not the candidates, such that other-regarding

considerations should not affect decisions. Yet participants come to the lab with

a real world experience. It could be for example that they associate people from

other races with untrustworthiness. The implication would be that people from

other races are less likely to be trusted. So we should find a lower proportion of

people "trusted" and a larger proportion of people "avoided", which is a different

prediction than with bounded memory. Second, the design leaves little room

for stereotypes (Phelps, 1972 and Arrow, 1973) to play a role. Stereotypes can

affect decisions in environments where there is uncertainty about the value of a

person. Here the environment rules out this uncertainty by design: Participants

are perfectly informed about the trustworthiness of the people on the pictures,

12



Table 1: Treatments and number of participants

Caucasian
White participants
East-Asian
participants

Table 2 - participants summary statistics

Caucasian
White participants

East-Asian
participants

Age
Share women
Mean earning

and about the distribution of trustworthiness in the population. Yet, again,

participants may bring stereotypes formed outside the lab into the lab. The

implications of negative stereotypes are identical to the implications of same race

preferences. They also come down to attributing a lower level of trustworthiness

to people of the other race and should also lead to a lower probability of being

trusted and a higher probability of being "avoided". Again, these implications

contrast with the implications of a memory-based model.

4.2 Analysis and results

[The results will be added by Tuesday 25 October - I outline here how I intend

to present the results]

4.2.1 Summary statistics

Tables 1 and 2 present summary statistics of the participants.
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4.3 Analysis

* Proportion "trust", "avoid" and "play the lottery" by participant ethnicity

and picture ethnicity (by treatment and depending on whether it was a new

face or not)

* Proportion of mistakes: For faces shown in the first stage: proportion of

people trusted while they are not trustworthy, avoided while they are trustwor-

thy. For new faces: Proportion trusted/avoided

5 Discussion and conclusion

[To be added]
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