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Abstract 

We link two important ideas: attention is scarce and the lack of information about an individual drives 

discrimination in selection decisions. We model how knowledge of ethnicity influences allocation of 

attention to available information about an applicant. When only a small share of applicants is 

accepted, negative stereotypes are predicted to lower attention, while the effect is opposite when most 

applicants are accepted. We test for such “attention discrimination” in two field experiments. We send 

emails responding to job offers and apartment-rental advertisements and monitor information 

acquisition, a new feature in this type of experiment. We vary the names of applicants to signal 

ethnicity and find that minority names are about half as likely to receive an invitation for an apartment 

viewing and a job interview. The novel finding is that minority names affect the likelihood of reading 

resumes on the labor market  as well as inspecting an applicant’s personal website on the housing 

market, but the effects are opposite across the two markets. These results support the model's 

assumption of endogenous attention, which magnifies the role of prior beliefs in discrimination. The 

model implies persistence of discrimination in selection decisions even if information about 

individuals is available and there are no differences in preferences, lower returns to employment 

qualifications for negatively stereotyped groups, and for policy, the important role of the timing of 

when a group attribute is revealed. 
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I. INTRODUCTION 

Understanding why people discriminate based on ethnicity, gender or other observable group 

attributes has been one of the central topics in economics and other social sciences for decades.
1
 Since 

the seminal work of Phelps (1972) it has been widely acknowledged that due to the lack of individual-

level information decision makers often rely on a group attribute as a signal of unobserved individual 

characteristics, which may give rise to “statistical discrimination” in decisions of whether to hire, rent 

an apartment, provide a loan or admit an individual to a university, to name a few examples.
2
 At the 

same time a large body of research in both economics and psychology shows that scarce attention 

plays an important role in decision making (e.g., Newell, et al. 1958, Kahneman 1973, Sims 2003, 

Gabaix, et al. 2006, Mackowiak and Wiederholt 2009). While the existing models of statistical 

discrimination implicitly assume that individuals are fully attentive to available information, we link 

the two important literatures. We develop a model in which we describe how knowledge of ethnicity
3
 

impacts the level of attention to information about an individual and how the resulting asymmetry in 

acquired information across groups—denoted “attention discrimination”—can lead to discrimination 

in a selection decision. We test the model with two correspondence field experiments, which monitor 

the decision maker’s information acquisition about applicants. 

Attention to available information about candidates is a crucial input in virtually any selection 

process. The Economist (2012), for example, describes the process as follows: “They [human resource 

staff] look at a CV for ten seconds and then decide whether or not to continue reading. If they do, they 

read for another 20 seconds, before deciding again whether to press on, until there is either enough 

interest to justify an interview or to toss you into the  ‘no’ pile.”.  The recent influential field 

experiment in the U.S. labor market by Bertrand and Mullainathan (2004) finds that returns to sending 

higher-quality resumes, in terms of callbacks, are higher for applicants with a White-sounding name 

compared to applicants with an African-American-sounding name. The pattern is consistent with 

lexicographic searches: employers stop reading once they see an African-American name on a resume, 

thus resulting in greater discrimination among more qualified applicants. Methodologically, this work 

highlights the need to find more direct tools to measure the effect of name on reading effort, and, 

conceptually, the interpretation of the findings opens the question (Bandiera, et al. 2011) whether such 

                                                           
1
 Researchers have produced a vast amount of evidence documenting discriminatory behavior based on ethnicity 

or gender. For a comprehensive survey of regression-based (non-experimental) evidence see Yinger (1998) and 

Altonji and Blank (1999); for a survey of the audit literature see Riach and Rich (2002); List and Rasul (2011) 

provide a recent summary of related field experiments.  

2
 Taste-based discrimination is the second prominent explanation for why people discriminate (Becker 1971). It 

arises due to preferences, not due to lack of information. For a comprehensive survey of existing theories of 

discrimination, both taste-based and statistical, see Lang and Lehmann (2012).  

3 
In this paper we focus on discrimination against ethnic minorities, but similar considerations apply to 

discrimination based on gender, race, age, or other easily observable attributes. 
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heuristics for inspecting applicants arise unconsciously, as suggested by research in social psychology 

(e.g.,  Bertrand, et al. [2005], Stanley, et al. [2008]), or due to a choice guided by the expected benefits 

of reading, as indicated by the qualitative description from practitioners.  

To illustrate how allocation of attention and statistical discrimination interact, we propose a 

new model. First, acquiring information is costly and decision makers optimize how much information 

to acquire based on the expected net benefits. This leads to “attention discrimination”. Second, 

imperfect information affects selection decisions because the less the decision maker knows about an 

individual the more he relies on observable group attributes when assessing individual quality. Putting 

these two key features together, the endogenous attention magnifies the impact of prior beliefs about 

group quality, and discrimination in selection decisions can persist even if perfect information about 

an individual is readily available, if it is equally difficult to screen individuals from dissimilar groups 

and if there are no differences in taste.  

The model provides the following testable implication. On markets where only top applicants 

are selected from a large pool of candidates (e.g., much of the labor market, admission to top schools, 

the scientific review process in leading scholarly journals), decision makers should favor acquiring 

information about individuals from a group that looks a priori better, while on markets where most 

applicants are selected (e.g., the rental housing market, admissions to nearly open-access schools), 

decision makers benefit more from acquiring information about individuals from a group with 

negative stereotypes.  

To test the predictions of the model, we perform two field experiments.  We use a 

correspondence field experiment methodology and send emails responding to apartment-rental 

advertisements and to job openings in the Czech Republic. We study discrimination against ethnic 

minorities and randomly vary the names of fictitious applicants. A White-sounding name signals 

ethnic-majority status, while Asian- and Roma-sounding names signal ethnic minority status. We use a 

novel design that measures two types of outcomes: decisions, i.e., whether an applicant was invited for 

a viewing/interview, and the amount and type of information acquired about each applicant prior to the 

invitation decision. To monitor information acquisition on the housing market, landlords are given an 

opportunity to click on a hyperlink located in the email from an applicant and learn more on his 

personal website. On the labor market, employers receive an email application for a job opening, 

which contains a hyperlink to a resume. We monitor whether landlords and employers actually open 

the applicant’s website (resp. resume) and how many pieces of information they acquire.   

We find strong evidence of discrimination faced by minority applicants on both markets. On 

the housing market, the invitation rate for an apartment viewing is 78% for applicants with a majority-

sounding name, but only 41% for applicants with a minority-sounding name. The level of 
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discrimination is very similar for applicants with Asian-sounding or Roma-sounding names. On the 

labor market, applicants with majority-sounding names are invited for a job interview in 13% of cases. 

The likelihood diminishes to 8% for applicants with a Roma-sounding name and further to 5% for 

applicants with an Asian-sounding name.  

We also find that the name affects the attention to the available information. On the housing 

market, landlords acquire more information about applicants with minority-sounding names: landlords 

are more likely to open their personal website and they are also more likely to uncover information 

about the applicant’s occupation, conditional on opening the website. On the labor market, employers 

are least likely to open a resume from applicants with an Asian-sounding name and they are also least 

likely to closely inspect their qualifications, conditional on opening the resume. Together, the results 

indicate that on the housing market decision makers acquire more information about applicants who, 

based on their name, look a priori less attractive, while on the labor market attention allocation follows 

the opposite pattern: decision makers acquire less information about a priori less attractive applicants.  

The results provide the first direct evidence of the name type affecting not only the decision of 

whether to invite, but also the form of imperfect information prior to the decision. Further, since the 

relative level of attention seems to be determined by the market type, rather than by the type of group 

only, the full set of results cannot be explained by lower attention to minorities due to unconscious 

reasons (Stanley, et al. 2008) or by the expectation that the available information is less informative 

(Cornell and Welch 1996). The observed “switch” in relative attention across markets is consistent 

with the proposed model of statistical discrimination with endogenous attention. On the housing 

market, where the overall invitation rate is high, the benefits of inspection are greater for groups with 

low expected quality, while the opposite holds on the labor market. 

Besides being consistent with findings from our experiments, the attention discrimination 

model can help to explain why negatively stereotyped groups may face low returns to employment 

resume quality – the above-mentioned pattern has been observed for African-Americans on the U.S. 

labor market (Bertrand and Mullainathan 2004) and for minority groups in Sweden (Bursell 2007), 

which, in turn, may create gaps in the incentives to acquire human capital. Our model also implies that 

the timing of when a group attribute is revealed to a decision maker matters. This is because the earlier 

a decision maker learns about a stereotyped group attribute, the larger the asymmetry in attention to 

subsequent information. This theoretical result suggests that subtle changes in the initial stages of the 

selection processes, e.g., postponing when the decision maker learns about a stereotyped group 

attribute (Goldin and Rouse 2000), may affect discrimination in ultimate decisions. 

Our model of attention discrimination contributes to existing theories of discrimination (for a 

recent survey see Lang and Lehmann [2012]). It is related most closely to “screening discrimination” 
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(Cornell and Welch 1996), in which the key assumption is that it is more difficult to understand 

signals from a culturally dissimilar group (Lang 1986). Also, social psychologists have argued (for 

references see Stanley, et al. [2008]) that due to negative unconscious attitudes—called “implicit 

discrimination”—people often use simple decision rules biased against negatively stereotyped groups, 

which may result in little effortful scrutiny of relevant information. In our model, differences in 

acquired knowledge are an outcome of the agent’s choice and can arise even if the provided signals are 

equally informative across groups and there are no unconscious biases in attention. This approach 

relates our model to a growing literature on rational inattention that uses an optimizing framework for 

studying the effects of limited attention to the available information on a range of (mostly 

macroeconomic) phenomena (e.g., Sims [2003], Mackowiak and Wiederholt [2009], Woodford 

[2009], Mackowiak and Wiederholt [2010], Nieuwerburgh and Veldkamp [2010], Matějka and Sims 

[2011], Matějka and McKay [2012], Caplin and Dean [2013]). 

The empirical part of the paper is related to previous field experiments, which use minority-

sounding names in applications, to estimate discrimination on the labor market (Jowell and Prescott-

Clarke 1970, Bertrand and Mullainathan 2004) and the rental housing market (Ahmed and 

Hammarstedt 2008, Bosch, et al. 2010, Hanson and Hawley 2011). They consistently find that 

minority-sounding names lead to lower invitations for a job interview or apartment viewing.
4
 Our 

experimental design offers a methodological contribution, motivated by providing a sharper test of the 

proposed model (Card, et al. 2011). In laboratory settings, computer-based monitoring of information 

acquisition, typically using “Mouselab” software, has been fruitfully used to sort through alternative 

theoretical explanations of observed behavior (Camerer, et al. 1993, Costa-Gomes, et al. 2001, Gabaix, 

et al. 2006).
5
 In the field, the role of inattention to information has been studied indirectly (DellaVigna 

2009), by estimating the effect of manipulating the salience  or content of the provided information on 

behavior (e.g., Chetty, et al. [2009]). To the best of our knowledge ours is the first study that integrates 

the monitoring of information acquisition into a natural field experiment.
6,7

  

                                                           
4
 Fryer and Levitt (2004) is an interesting example of a non-experimental study in which distinctively African-

American names are used to analyze the link between names and various life outcomes. 

5
 When using Mouselab, researchers display information hidden in boxes on the computer screen and then track 

which and how many pieces of information subjects acquire. Mouselab software is not the only process tracking 

technique. For example, Ericsson and Simon (1980) record people “talking aloud” while thinking and Russo and 

Rosen (1975) or Just and Carpenter (1976) record eye movements. Camerer and Johnson (2004) provide a nice 

overview about how progress in testing new behavioral approaches has been facilitated by methods that allow 

the measurement of how people think and what information they acquire (called “process” data). 

6
 Here we follow the classification scheme of experiments from Harrison and List (2004). 

7 
Our effort to better inform theories of discrimination by collecting novel types of data and performing 

experiments across distinct markets relates our work to List (2004), who combines a natural field experiment 

with artefactual field experiments to distinguish between taste-based and statistical discrimination on a product 

market and to Gneezy, et al. (2012), who measure discrimination based on disability, gender, race and sexual 
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 The rest of the paper is organized as follows. In Section II we develop a model of an 

inattentive agent who decides how much to learn about an applicant and describe how “attention 

discrimination” can arise and its implications for discrimination in selection decisions. We also 

formulate testable predictions for the field experiments. Sections III and IV detail the experimental 

designs and present empirical results on the rental housing and labor markets. Section V provides a 

discussion about how the results map on to the proposed model and alternative interpretations. Section 

VI concludes and closes with a brief discussion of policy implications. 

II. THE MODEL OF ATTENTION DISCRIMINATION 

We model a decision maker’s (DM) binary choice about an applicant. The applicant is of an inherent 

quality  , which is unknown to the DM. The more attention the DM pays to the applicant the better 

knowledge of the quality he acquires, but doing so is costly. Let the DM maximize the expected 

payoff less the cost of information, where the structure of the DM’s payoffs is as follows:   

        {
                                        
                                         

 

Accepting the applicant generates a payoff that is equal to the applicant’s quality, while 

rejecting the applicant generates a payoff that is normalized to zero without loss of generality; it is a 

payoff from entertaining a reservation option.
8
 

The DM faces two choices. First, he chooses how much attention to pay to the applicant, 

which determines the precision of his knowledge about  , e.g. whether and in how much detail to read 

the applicant’s resume. Second, he decides whether to accept the applicant or not. Except for the DM’s 

choice of attention level, i.e. the endogeneity of the precision of his knowledge about  , the model is 

analogous to the standard model of statistical discrimination (Phelps 1972).  

The DM first observes the applicant’s group of ethnic origin  . Let us assume that the quality 

in group   is distributed according to  (     
 ), which now becomes the DM’s prior knowledge 

about  . For our purposes this is equivalent to assuming that the DM only gets an imperfect signal on 

the ethnicity, e.g. reads the applicant’s name. What matters is the resulting implied form of the 

                                                                                                                                                                                     
orientation across several markets to understand how the controllability of a group attribute affects 

discrimination. 

8
 The reservation payoff can even describe a continuation value in case that this single selection decision is a part 

of a more complicated selection process with more applicants that the DM faces successively. While an increase 

in the DM’s selectivity could be driven by an increase in the reservation payoff, with normalization it is 

represented by a decrease in the applicants’ qualities. The normalization to zero does not change the differences 

between payoffs for different actions, and thus does not change the DM’s actions.  
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knowledge about   only. Next, the DM has an option to receive an additional independent signal   on 

the applicant’s quality such that 

     , 

where   is a normally distributed error term,  (    
 );   

  is selected by the DM and it determines the 

incurred information cost. Then, the DM forms his knowledge according to Bayes law. Upon 

receiving signals   and   the DM’s posterior belief about the quality is given by  (     
 
 ), where  

      (   )              (1) 

The weight   
   

 

   
    

        measures the attention level and also the informativeness of the 

applicant-specific signal   relative to that of ethnic origin  ; given   
 ,   is related one-to-one with   

 . 

Equation (1) implies that observing that the applicant belongs to a group with a lower mean quality    

lowers   ; the lower the attention level  , the stronger the effect. The DM takes the applicant’s ethnic 

origin into account to the degree of how precise a signal on the applicant’s quality it provides relative 

to other available signals on the quality at hand. Finally, the DM accepts the applicant if and only if 

the expected quality according to the DM’s posterior is higher than the reservation payoff, i.e.   >0. 

 In general, the cost of acquiring information can take many different forms. Let   be the DM’s 

choice and let  ( ) be the cost of information. Let         be the set of available precision levels, 

on which the cost   is defined. Let priors and signals take a Gaussian form only.  

DEFINITION (the DM’s problem) 

Let the DM be endowed with prior knowledge  (     
 ) determined by his knowledge of the 

applicant’s ethnic group, let   be the expected payoff and M be the cost function on the set of 

achievable precisions S. The DM’s decision problem is the following. First, the attention level   is 

selected according to:  

        ( )   ( )         (
 

√     
 
∫     (     )  (    

 ) 

 
      ( )).        

 (2) 

Then, upon receiving the information, the DM accepts the applicant if and only if 

      (   )  >0,           (3) 

where   is the applicant’s true quality and   is drawn from  (  (     )  
 ). 
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The integral term in equation (2) represents the expected payoff from the accepted applicants for 

Gaussian uncertainty. Equation (3) expresses      using equation (1).  From now on we assume that 

M and   are such that an optimal   always exists, e.g.   is a finite set, or it is compact and M is 

continuous.  

LEMMA 1 (attention choice) 

The optimal attention   is weakly decreasing in the distance      of the mean quality in group G from 

the threshold quality. Moreover, if        , and if  is differentiable, then the monotonicity is strict 

on (   ). 

Proof: Supplementary Material.  

 

The DM acquires more information when it generates a higher payoff. The payoff  is higher 

when it is a priori less clear what is the optimal action, which is when the group’s mean quality is 

closer to the threshold, i.e. when      is small.  

To gain intuition, let us inspect Figure I and let us assume that the specification of   and   is 

such that the DM faces an observation cost   from observing the quality,    {   }  ( )  

   ( )    .
 
The exhibit on the left shows an example of a prior with a mean that is below the 

threshold,      . The DM would reject the applicant if he did not receive any additional 

information. The expected quality in the shaded area on the right of the threshold,         , is 

whatdetermines the DM’s choice of whether to get the information, i.e. pay  , or not. Upon incurring 

the cost and receiving the perfect information, the DM increases the expected payoff by   (   )  

         by accepting the applicants above the threshold who would otherwise be rejected. The 

DM chooses to get the information if and only if this expected gain exceeds the cost,  . Similarly, if 

    , which is presented on the right in Figure I, the DM would accept the applicant if he did not 

receive additional information. The expected gain from acquiring the information is   (   )  

         , which is driven by rejecting candidates of negative quality that would otherwise be 

accepted.  

In both of these situations, which represent two types of environments differing in the level of 

DM’s selectivity, as the prior moves closer to the threshold as in Lemma 1, the shaded areas in Figure 

I expand and the expected gain from receiving the information increases. A similar logic holds for 

other specifications of the cost of information that are used in the literature. In general, the DM could 
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have a choice from two precision levels, e.g. a choice of reading the resume completely or not at all, 

modeled by the observation cost or from a finer or even continuous set of such precisions.
9
   

The effects of higher attention on the acceptance probability can be gauged from equation (1), 

which implies that for group G the posterior means    are drawn from  (      
 ). Higher attention 

increases the variance of the posterior means. Lemma 2 then follows immediately.  

LEMMA 2 (effect of higher attention) 

If     , then a higher attention   increases the probability that an applicant from group G is 

accepted, i.e. that     . If      , then the probability decreases with  . 

Proposition 1 below follows from Lemmas 1 and 2 and it describes a new channel—costly 

attention—through which discrimination can operate. It addresses how beliefs affect attention and also 

how endogenous attention affects discrimination in the selection decision. We distinguish between two 

types of markets, i.e. the DM’s selection situations: highly selective “cherry-picking” markets where 

few applicants are accepted and the means of priors for all considered groups are below the threshold, 

and “lemon dropping” markets with all the means being above the threshold. In the following text we 

introduce group P, an alternative to G, which determines a different DM’s prior. It can be a group of a 

different ethnic origin, or even the general population that the applicant is considered to be a member 

of in case the DM does not receive any signal on the applicant’s ethnicity. 

PROPOSITION 1 (attention discrimination) 

A) If           , then an applicant from group G is paid (weakly) less attention than an applicant 

from group P and vice versa.  

B) If      , and unless         and          , then the difference in acceptance 

probability between an applicant from group P and group G  is (weakly) higher than if attention 

   were exogenously fixed at the level of attention     paid to group P.  

Proof: Supplementary Material. 

Point A of Proposition 1 provides the main testable implication of how beliefs affect attention. 

It states that the group whose prior mean is closer to the threshold is paid more attention. If the 

threshold quality changes,
10

 then distances of the groups’ prior means from it change and the ranking 

                                                           
9
 The technology driven by collecting a number of independent Gaussian signals would imply S [ ,  , M( )  
 

   
,  and for rational inattention S [ ,  , M( )      

 

   
.  

 

10
 This is in our model with the threshold fixed at zero represented by an opposite shift of all quality 

distributions. 
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of the distances and thus also the ranking of attention levels paid to different groups can change, too. 

The group with the lower mean is further away from the threshold and thus is paid less attention on a 

highly selective market where the threshold is above the mean. In contrast, on the “lemon dropping” 

market the group with a lower mean is closer to the threshold and it is paid more attention. Other 

theories of discrimination either assume perfect attention to the available information or imply that the 

ranking of the quality of the information about the two groups is fixed independent of the market type 

(as in screening discrimination where groups differ in the precision of signals about them (Cornell and 

Welch 1996). On the other hand, our model implies that the ranking of attention and of the quality of 

information can be opposite across markets, which is what we test in the experiments.  

The attention discrimination driven by differences in the mean qualities of different groups 

affects the disadvantaged groups more negatively on both the “lemon dropping” and “cherry picking” 

markets and thus increases discrimination in the selection decision. According to Lemma 2, if the 

group mean is below the quality threshold, then more information increases the probability that an 

applicant is accepted and vice versa.
11

 The disadvantaged group  , i.e.      , according to 

Proposition 1, is paid less attention than group    on highly selective markets—where higher attention 

increases the probability of acceptance—and more attention on the “lemon dropping” markets where 

attention decreases the probability of acceptance. The endogenous attention thus increases the 

difference of the probabilities of acceptance between the two groups relative to when attention    is 

equal to   . The exception is when the mean of   is below the threshold and that of   is above it, i.e.  

       , and if |        . Then endogenous attention affects group   more positively than 

exogenous attention as more attention is paid to   than to  ; this is when attention is beneficial to   

since     .  

Understanding whether imperfect knowledge about applicants arises due to a lack of available 

information, due to an unconscious choice of attention or as in our model in line with some optimal 

decisions can be important for policy considerations. While we do not test the following implications 

experimentally, they show that if attention is endogenous, then different policies can motivate the DM 

to pay attention to different ethnic groups and thus determine the final form of imperfect knowledge 

upon which the DM makes his decision.  

PROPOSITION 2 (timing of ethnic group revelation) 

If      , and unless         and          , then the probability that an applicant from 

group G is accepted is (weakly) lower if he is known to be from G prior to when the DM chooses the 

                                                           
11

 Notice that these findings hold for whole groups only. For instance, an individual of a very high quality on a 

“lemon dropping” market might be better off when associated with a group of lower mean since then the DM 

chooses to pay more attention and can be more likely to spot the individual’s high quality.  
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precision of signal y (and before he receives y) rather than when he is first considered to be from P 

and his membership in G is revealed only before the final selection decision.  

Proof: Supplementary Material. 

 

Postponing the revelation of the group attribute helps the disadvantaged group by affecting the 

level of attention the DM pays to the applicant. This effect is not present in the standard model of 

statistical discrimination, because there the DM receives signals of exogenously given precision and 

forms his posterior knowledge independent of the signals’ succession, while in our model the first 

signal affects the choice of the precision of the following signal.  

Finally, Lemmas 1 and 2 imply that policies increasing the group’s quality relative to the 

DM’s threshold have stronger effects when the attention is endogenous. Specifically, if the policy 

increases the quality of the group, a standard channel for reducing discrimination, then it also triggers 

an attention response of the DM. On the “cherry-picking” markets the group is then paid more 

attention as its quality approaches the threshold (Lemma 1), which further increases the chances of 

acceptance (Lemma 2). Similarly, on the “lemon-dropping” market the invitation rate also further 

increases, but this time because the DM chooses to pay less attention after the policy change.  

Our model also provides implications for cases when the variance of beliefs or the costs of 

information differ across groups. A higher variance of beliefs increases attention and higher costs 

decrease it. The distinction from Proposition 1, where the groups differ in quality means, is that the 

ranking of attention levels across groups is then independent of the market type, i.e. of the position of 

the threshold. Group   is either always paid less attention than   or always more.  

III. FIELD EXPERIMENT ON THE RENTAL HOUSING MARKET 

III.A. Experimental Design 

In our first experiment, we study discrimination against Roma and Asian minorities on the rental 

housing market in the Czech Republic. The Roma population constitutes the largest ethnic minority in 

the European Union (estimated at 6 million people, 1.2%) as well as in the Czech Republic (1.5–3%). 

Intolerance and social exclusion of Roma is considered one of the most pressing social and human 

rights issues in the European Union (European Commission 2010). The unemployment rate of Roma 

in the Czech Republic is estimated at 38% compared to 9.4% overall unemployment rate in 2012. East 

Asians (mostly Vietnamese but also Chinese or Japanese) is the second-largest ethnic minority group 

in the Czech Republic (0.6%) and migrants from East Asia form large minority groups in many 

European countries. In the Czech Republic they are mostly self-employed in trade and sales businesses 
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and lack formal employment. An opinion poll revealed that 86% and 61% of Czechs would not feel 

comfortable or would find it unacceptable to have Roma and Vietnamese as neighbors, respectively.
12

 

The experiment was based on sending emails expressing interest to arrange an apartment 

viewing. To evoke ethnic minority status we designed three fictitious applicants: representatives of the 

Asian and Roma ethnic minorities and a control identity of the White majority group. The only real 

attributes of these identities were a name, an email address and a personal website.
13

 When selecting 

names, we used name frequency data and chose the following names: Jiří Hájek (White majority-

sounding name), Phan Quyet Nguyen (Asian-sounding name) and Gejza Horváth (Roma-sounding 

name).
14

 For the sake of brevity, we denote applicants with a White majority-sounding name as 

“White applicants” or as “majority applicants”, applicants with ethnic minority-sounding names (both 

Asian and Roma) as “minority applicants”, and applicants with Asian-sounding and Roma-sounding 

names as “Asian applicants” and “Roma applicants”, respectively. Note that technically the results of 

our experiments describe the effects of the ethnic sounding-ness of the names rather than the effects of 

ethnicity itself. We discuss this distinction in Section V.   

To verify that landlords associated the selected names with respective ethnic groups, we 

conducted a small pre-survey on a sample of 50 respondents. All respondents associated the name Jiří 

Hájek with the Czech nationality and the name Phan Quyet Nguyen with one of the Asian nationalities  

(92% associated it with Vietnamese nationality) and the name Gejza Horváth was thought to be a 

Roma name in 82% of cases, indicating a strong link between names and ethnic status. Next, we sent 

each variant of the email message to 40 individuals with email accounts from different providers. In 

all cases the emails were delivered successfully, affirming that spam filters do not affect our estimates. 

In application emails we manipulated access to information about applicants. In the No 

Information Treatment, the email contains a greeting and the applicant’s interest in renting an 

                                                           
12

 For more details about the socio-economic status of Roma in Central and Eastern European countries see 

Barany (2002). For a recent survey, which documents inequalities in education, employment, health and housing 

outcomes between Roma and majority populations in the Czech Republic and other EU countries, see FRA and 

UNDP (2012). Spaan, et al. (2005) provide a thorough description of the migration patterns and integration of 

immigrants from East Asia in Europe. 

13
 There is a difficult trade-off involved in organizing a natural field experiment on discrimination. While 

informed consent is clearly desirable, it is obvious that one cannot measure discrimination with the consent of 

participants (List and Rasul 2011). Therefore field experiments on discrimination are considered among the 

prime candidates for the relaxation of informed consent (Riach and Rich 2002, Pager 2007), and this has been 

the practice of all existing audit and correspondence field experiments on discrimination. Our research has been 

approved by the management of the Institute of Economic Studies, Charles University in Prague. We also did 

our best to minimize the landlords’ costs. We sent only one application to each landlord and we quickly declined 

invitations for an apartment viewing, within two days at most. The information acquisition was designed such 

that it took little effort and time. A similar practice was followed in our companion experiment on the labor 

market. 

14
 Jiří is the most frequent Czech first name and Hájek is among top 20 most frequent surnames in the Czech 

Republic. Nguyen and Horváth are the most frequent surnames for the Asian and Roma minorities, respectively. 
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apartment, but does not provide any information about the characteristics of an applicant, other than 

his minority/majority-sounding name. Next, in the Monitored Information Treatment, the email uses 

the same sentence to express interest in viewing an apartment. The only difference is that it includes a 

hyperlink to a personal website located in the applicant's electronic signature, which gives landlords an 

opportunity to acquire more information about an applicant. The link has a hidden unique ID number 

assigned to each landlord, which allows us to distinguish landlords who decide to acquire information 

about the applicant. 

The website contains information about individual characteristics that are likely to affect the 

attractiveness of a prospective tenant: education, employment status, age, marital status and smoking 

habits. All applicants reported to be 30 years old, single, non-smokers, having a high school or college 

degree and working in trade with a steady income. We avoided syntax or spelling mistakes.  

Software similar to “Mouselab”, specifically developed for this experiment, monitors 

landlords’ information acquisition on the website. Five different boxes are located in the main section 

of the website, each with a heading representing a type of information that is hidden “behind” the box 

such as education, job, etc. A snapshot is displayed in Figure II. Since only one box can be opened by 

a computer mouse at one point in time, the software allows us to identify whether a landlord decides to 

acquire information on an applicant’s website, and how many and which pieces of information receive 

attention. These monitoring features provide direct insight into the process of information acquisition. 

The design of the website is based on a professionally created template, which is freely available on 

the Internet and into which individuals input their own personal information. Besides the boxes with 

personal information, the website also contains tags for a personal blog, pictures and contact 

information (when accessed, an “under construction” note pops up, to reduce landlord’s costs by 

limiting the time spent on the website).  

III.B. Sample Selection and Data 

The experiment was implemented between December 2009 and August 2010 in the Czech Republic, 

mostly in Prague. Over that period, we monitored four (out of ten) major websites that provide rental 

advertisements.
15

 Placing an ad on these websites requires a small fee, while responding to an 

advertisement is free. We chose to apply only for small homogenous apartments of up to two rooms 

with a separate kitchen that look suitable for a single tenant without a family. We excluded offers 

mediated by real estate agents and focused on offers given by individual landlords because we are 

interested in the behavior of landlords who will interact directly with tenants. To be able to monitor 

information acquisition we had to exclude offers where landlords did not make their email publicly 

                                                           
15

 In 2012, 65% of households had Internet access at home (Czech Statistical Office 2013).
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available and relied on a telephone or an online form (66%). Overall, we responded to 1800 rental ads 

and randomly assigned an applicant name and provided information. We recorded the gender of the 

landlord, implied by the name, and the characteristics of apartments commonly published as a part of 

advertisement such as rental price, the size of the apartment and whether it is furnished. These 

characteristics vary little across experimental treatments, indicating that randomization was successful 

(Supplementary Table 1). 

To measure attention in the Monitored Information Treatment, we record whether a landlord 

visits an applicant’s personal website and how many and which boxes with information he uncovers. 

To measure responses to the applicant, we distinguish between a positive response, indicating either a 

direct invitation to an apartment viewing or an interest in further contact, and a negative response, 

capturing the rejection of an applicant or an absence of response.
16

 Note that with the correspondence 

experimental approach a researcher does not measure the ultimate outcomes, i.e. whether an applicant 

rents the apartment and for what price. Nevertheless, we believe that it is plausible that the gaps in the 

share of positive responses across ethnic groups translate into gaps in final decisions about actual 

rental.   

III.C. Results 

III.C.1. Do Landlords Discriminate Against Minorities? 

We start the analysis by looking at whether ethnic minorities are discriminated against when no 

information about the applicant other than his name is available to a landlord (No Information 

Treatment). In this treatment the invitation rates reflect the tastes and prior beliefs about the expected 

characteristics of each group. We find that majority applicants are invited for an apartment viewing in 

78% of cases, while minority applicants receive invitations in only 41% of cases (Panel A of Table I). 

The gap that arises solely due to name manipulation is large in magnitude (37 percentage points, or 

90%) and statistically significant at the 1% level. Put differently, minority applicants have to respond 

to almost twice as many advertisements to receive the same number of invitations as majority 

applicants.  

Next, we distinguish between applicants with Asian- and Roma-sounding names. The 

invitation rates are very similar: 43% for the Roma minority and 39% for the Asian minority 

applicants. The difference in invitation rate between the two minority groups is not statistically 

                                                           
16

 As a robustness check, we also estimated the effects of minority-signaling names on callbacks (Supplementary 

Table 3), which distinguishes applications that result in contact, regardless of whether it is a positive or negative 

response. Overall, we find qualitatively similar impacts of name on the callback rate as on the invitation rate.  
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distinguishable (Column 12, Panel A of Table I), while the gap between the majority and each of the 

two minority groups is large and similar in magnitude (Columns 7 and 10 of Table I, Column 2 of 

Table II). 

Observation 1: Applicants with minority-sounding names are discriminated. If no information about 

applicants is available, applicants with a majority-sounding name are 90% more likely to be invited for 

an apartment viewing compared to applicants with a minority-sounding name.  

 

Since in this treatment landlords do not receive any specific characteristics of applicants and 

make inferences based on the applicant’s name (and the short text) only, the decision whether to invite 

should closely reflect whether the expected quality of an applicant is greater than the threshold quality. 

Since most majority applicants are invited (78%), the mean of the prior belief about this group seems 

to be far above the threshold level of quality necessary for invitation. On the other hand, the lower 

invitation rate observed for minority applicants, or more precisely an invitation rate closer to 50%, 

indicates that the mean prior beliefs about the quality of this group is closer to the quality threshold. 

Thus, acquiring more information about minority applicants should be more valuable, compared to 

acquiring information about majority applicants.  

III.C.2. Do Landlords Choose Different Levels of Attention to Information Based on the Ethnicity of an 

Applicant? 

In the Monitored Information Treatment, we find that only less than half of the landlords open the 

applicant’s website even though the cost of acquiring information is very small—literally one click on 

the hyperlink—suggesting that attention is indeed a scarce resource. Importantly, the applicant’s name 

matters for attention allocation (Panel B of Table I). While 41% of landlords opened the website of 

minority applicants, 33% did so for majority applicants and the difference of 8 percentage points (24 

percent) is statistically significant at 5% level.  

Among landlords who opened an applicant’s website we still observe more effort to acquire 

information about minority applicants. Landlords open a higher number of boxes with information 

when the applicants have minority names compared to majority names. This is because landlords are 

significantly more likely to open the box with information about the occupation of minority applicants 

compared to majority applicants. The effects on opening boxes with other characteristics go in the 

same direction but are insignificant statistically.  

Taken together, the likelihood of acquiring information about, for example, education level is 

36% for minority applicants and 27% for majority applicants. Thus, the difference due to name 

manipulation is 33% (or 9 percentage points). A similar picture arises for other individual 
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characteristics: the likelihood of paying attention to those is 30–46% greater for minority applicants 

compared to majority applicants. When summing the number of applicant characteristics to which a 

landlord pays attention (the maximum is five), we find that landlords learn about 1.75 characteristics 

of a minority applicant and 1.29 for a majority applicant.  

Distinguishing the two minority groups reveals that, compared to the majority applicant, 

landlords acquire more information about both Roma and Asian applicants (Columns 7 and 10). We 

also observe that the amount of acquired information is somewhat (although insignificantly) greater 

for Roma applicants relative to Asian applicants (Column 12). This is interesting given that the 

landlords appeared to hesitate most on whether to invite Roma applicants, since the invitation rate of 

this minority was closest to the 50% invitation rate. 

Panel B of Table II reports the results in a regression framework, where we control for the 

landlord’s gender and the characteristics of the apartment described in an advertisement (price, size, 

furnishings). We arrive at the same conclusion: the likelihood of visiting an applicant’s website and 

the number of pieces of information acquired is higher for minority applicants compared to majority 

applicants.  

Observation 2: Landlords pay more attention to available information about applicants with a 

minority-sounding name relative to applicants with a majority-sounding name.  

III.C.3. Responsiveness to Available Information 

Does the greater inspection of the personal website of minority applicants compared to majority 

applicants matter? If it does, then we should observe a greater responsiveness in the invitation rate to 

manipulations in available information about minority applicants compared to information about the 

majority applicants, echoing the observed differences in attention. This would not be the case, if, on 

the other hand, greater attention was due to pure curiosity to read about dissimilar individuals.
17

 To 

test this, we estimate the responsiveness to three manipulations in the available information: (1) 

adding a sentence signaling attractive characteristics of the applicant to the email message asking for 

an apartment viewing (“I am a thirty-year-old man, I am single, I have a college [a high school] 

degree, and I do not smoke. I have a steady job (with a regular paycheck) at a company.”), (2) varying 

the education level between high-school degree and college degree in the added sentence and (3) 

having access to applicant’s personal website. 

We find that the invitation rate responds to information provided by applicants with minority 

names, a pattern which is consistent for all three manipulations of available information. Column 8 in 

Panel A of Table II shows that relative to the No Information Treatment the invitation rate increases 
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 93% of landlords in our sample have a White majority-sounding name. 
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by 8 percentage points for minority applicants who add the sentence reporting high school education. 

The increase is larger, 15 percentage points, for minority applicants who add a sentence and report 

having a college degree. The pure effect of reporting a college degree compared to a high school 

degree is 8 percentage points, which is marginally significant statistically. Last, giving access to a 

personal website increases the invitation rate by 8 percentage points.
18

  

In contrast, there is little response in the invitation rate when the same manipulations of 

available information are performed by the applicant with the majority name (Column 7). The 

invitation rate remains at the same level, 78%, independent of whether the applicant provides no 

information, the email includes a sentence about his characteristics and also does not respond to 

changes in his education level. Only having access to an applicant’s personal website causes a 

moderate but not statistically significant response: the invitation rate diminishes by 6 percentage 

points. 

Observation 3: The landlords’ decision whether to invite is responsive to manipulations of the 

available information about applicants with a minority-sounding name, while the decision is not (or 

only little) affected by the same changes in the available information about applicants with a majority-

sounding name.  

 

 Last, in the Monitoring Information Treatment we consider whether the observed differences 

in the amount of acquired information across groups affect the size of the gap in the invitations rate. In 

Columns 3 and 5 in Panel A of Table II we show that controlling for opening an applicant’s website 

increases the effect of the minority name from 23% to 26% (the difference in coefficients is not 

significant statistically). Although the resulting change is not very large in magnitude (13% of the 

gap), perhaps because our measure of information acquisition is still a crude proxy of attention, it 

illustrates how choices of attention affect discrimination in selection decisions. Given that the website 

provides a positive signal about applicant’s quality, the endogenous attention reduces discrimination in 

this setting.  

To summarize the main results on the rental housing market, we find that a name affects both 

the choices of whether to invite an applicant for an apartment viewing as well as the attention to 

information prior to this decision. Applicants with minority-sounding names are more thoroughly 

inspected and less likely to be invited for an apartment viewing.. Differences in the observed level of 

inspection across the groups mimic greater responsiveness of the invitation rate to the manipulation of 

available information about the quality of applicants with minority-sounding names. 
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 Landlords are responsive to changes in available information about both minority groups, see Supplementary 

Table 4. 
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IV. FIELD EXPERIMENT ON THE LABOR MARKET 

Our second experiment shifts the exploration of discrimination to the labor market. Here, we aim to 

study discrimination during a selection process in which decision makers pick only a few winners out 

of a large pool of applications, in contrast to the rental housing market. As described in Section II, the 

theory gives contrasting predictions about the relative attention between majority and minority groups 

across the two types of markets. 

IV.A. Experimental Design 

We use the same names as in the rental housing market experiment to evoke Asian, Roma and White 

majority ethnic status. The experiment was implemented between August and October 2012 in the 

Czech Republic. Over that period we monitored the major online job site (www.jobs.cz) and 

responded to online job advertisements. We implement the treatment with the monitoring of 

information acquisition, and send an application via email. The email contains a greeting, the 

applicant’s interest in the job opening, his name and a hyperlink to his professional resume on a 

website. The exact wording is in the Supplementary Material. 

We created a conventional resume, following real-life resumes for the types of jobs we study. 

Each has six parts: education, experience, skills, hobbies, references and contacts. Applicants are 23-

year-old males, with a high school or a college degree, and have prior work experience as 

administrative workers. They report a good knowledge of English, PC skills and a driver’s license. 

They also list their hobbies and provide two reference contacts. 

When they open the website, employers can see a standard version of the resume. Further, 

they can click on “learn more” buttons placed below each resume category label (contact, education, 

experience, skills and hobbies). For example, when the website is accessed it reveals basic information 

about previous employment experience: the name of the firm, the position held and the time period. 

By clicking on the “learn more” button below the “Experience” label, the website reveals the 

applicant’s responsibilities (e.g., document management, administrative support of consultants, work 

with PC). Thus, in addition to monitoring whether an employer opens the resume, we measure whether 

an employer decides to acquire more and which type of information. An example of the shorter as well 

as the expanded form of the resume is in Figure III. 

IV.B. Sample Selection and Data 

We focused on job openings in sales, customer service and administrative work. We selected these job 

categories because of a sufficient flow of new openings and because they were similar enough not to 

require subtle adjustments of particular skills in resumes. In addition, we aimed to minimize the costs 

http://www.jobs.cz/
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for the employers of reviewing the resumes and thus we selected job categories that involve less 

intensive inspection of applicants compared to higher-skill jobs. We also sent only one email to each 

employer and politely declined all invitations for job interviews within two days.  

We target the population of employers who use the Internet to advertise job openings,
19

 and 

we exclude newspapers and other more informal channels of job openings.  To be able to monitor the 

opening of an applicant’s resume, we had to exclude ads in which employers did not make their email 

publicly available and required applicants to call or use an online form (59%). Overall, we responded 

to 274 job openings and to each of them we randomly assigned the name of an applicant. We record 

the type of job, the job requirements and the time when the application was sent. Supplementary Table 

5 reports the means of the observable characteristics of job openings across the three groups of 

applicants. The means are similar, with the exception of a somewhat higher likelihood of majority 

applicants applying for openings that required previous job experience, compared to minority 

applicants (p-value = 0.13) and the lower likelihood of majority applicants applying during the holiday 

period (p-value = 0.12). In the analysis, we rely on a comparison of means across treatment conditions, 

as well as a regression analysis in which we control for observable characteristics. 

We study how the name manipulation affects the two types of choices: attention to a resume 

and the selection decision. First, we measure whether an employer opened an applicant’s resume by 

clicking on the hyperlink to a resume website. Further, we identify which additional information about 

an applicant an employer uncovered by clicking on the “learn more” buttons. As was the case of the 

first experiment, we do not measure the ultimate outcome of a selection process (an actual 

employment offer and wage). The outcome measure is whether the employer emailed or called the 

applicant back with a decision (“callback”) and whether the employer decided to invite the applicant 

for an interview (“invitation”), a more precise outcome of the initial stage of selection process than 

callback.
20
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 In 2010 in the Czech Republic, 43% of all unemployed people searched on the Internet for a job. Among 

people with university education it was 73% and among people with high school education it was 65%. At the 

same time, there were twice as many employed people searching on the Internet for a job compared to the total 

number of unemployed people using the Internet to search for a job (Czech Statistical Office 2013).  

20
 Since the application was sent via email the most common response from employers was also via email: 

25.9% of employers emailed back, 9.1% invited the applicant for an interview and 16.8% declined the 

application. Employers could also call the applicant’s cell phone since each applicant reported a functional cell 

phone number as a part of the resume and the number was different for each ethnic group. However, only a few 

employers called back (5.8%). We recorded “missed calls” on each cell phone and then called back to determine 

the particular employer. Since most of the employers who made a phone call also responded via email and one 

employer sent a text message with an invitation; in only six cases we cannot directly identify whether the 

employer who called back meant to invite the applicant or not. In the main estimations we assume they did not, 

given the large fraction of declines in the email responses and the fact that these employers did not get in touch 

with the applicant via email.  
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IV.C. Results 

IV.C.1. Are Ethnic Minorities Less Likely to be Invited for a Job Interview? 

Panel A of Table III documents a large amount of discrimination against minority applicants. The 

callback rate for majority applicants is 43% and only 20% for minority applicants, making a difference 

of more than 100% which is highly significant statistically (p<0.01). A similar picture arises when we 

turn to the invitation rate. While majority applicants are invited in 14% of cases, minority applicants 

receive an invitation only in 6.3% of cases. The gap is statistically significant (p-value= 0.03) and is 

large in magnitude (133%). 

While we observe the almost identical treatment of applicants with Roma- and Asian-sounding 

names on the rental housing market, we find some differences on the labor market. Both minority 

groups are less likely to be invited for a job interview compared to the majority group. The gap, 

however, is larger and more significant statistically for the Asian minority applicant (5.1% invitation 

rate, p-value = 0.03) than the gap for the Roma minority applicant (7.8% invitation rate, p-value= 

0.18). Put differently, Asian applicants need to send 20 applications to receive one invitation, Roma 

applicants 12.5 and majority applicants 7.5. Columns 1–4 in Panel A of Table IV demonstrate the 

evidence in a regression framework. Controlling for observable job characteristics—required high 

school education, required previous experience, the type of job, and whether the application was sent 

during the summer holidays—does not affect the size of the observed gaps in the invitation rates and 

somewhat increases precision. We also find that employers who decide to read a resume are more 

likely to invite the applicant (Column 5) and those who request previous job experience are less likely 

to invite the applicant (not reported, available upon request).
21

 

Observation 4: Applicants with minority-sounding names are discriminated against on the labor 

market. An applicant with a majority-sounding name is 180% more likely to be invited for a job 

interview compared to an applicant with an Asian-sounding name and 75% more likely compared to 

an applicant with a Roma-sounding name.  

 

 The invitation rate (on average 9.1%) on the labor market is much lower than 50%, despite the 

fact that the resume signals the relatively high quality of applicants for the selected types of job. If we 

were to link this observation to theory, it would imply that mean prior beliefs about the quality of all 

groups are below the threshold necessary for an interview invitation and that the labor market is the 
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 It is noteworthy that discrimination is not restricted to jobs where language skills and interactions with 

customers are central (sales and services), and thus employers could presumably discriminate due to a belief 

about language use or due to the expected taste-based discrimination of their customers (Supplementary Table 

7). 
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“cherry-picking” type of market.
22

 Resumes of applicants with minority names, and with Asian names 

in particular, are thus predicted to receive less attention compared to resumes provided by majority 

applicants. 

IV.C.2. Do Employers Choose Different Levels of Attention to Information Based on the Ethnicity of 

an Applicant? 

We start by looking at the likelihood of opening a resume. 58% of employers open the resume.
23

 Name 

again matters. We find that while 63.3% of employers visit the webpage with a resume of majority 

applicants, only 47.5% of employers do so when they receive an application with the Asian-minority 

name. The difference is large in magnitude (34%) and significant statistically (Panel B of Table III and 

Panel B of Table IV) and it demonstrates that ethnicity signaled by name represents a barrier even at 

the very start of a selection process, before any information about an applicant is acquired. Moreover, 

in some firms it is common to delegate the printing of all received applications to an assistant, and 

printed resumes are then screened and evaluated by a different person. In such cases our experimental 

design fails to measure differences in attention, biasing down the estimated effect of a name on the 

likelihood of opening a resume. Regarding Roma-minority applicants, i.e. the group with the invitation 

rate between the majority and the Asian minority applicants, we find no discrimination in attention: 

the likelihood of opening the resume is the same as for the majority applicant and higher compared to 

the Asian-minority applicant (Column 2 in Panel B of Table IV). 

Further, we study whether employers differentiate attention after opening the resume. Overall, 

we find relatively little interest to acquire further information; only 23% of employers clicked on at 

least one out of five “learn more” buttons. Despite the relatively little variation, the data reveal that 

employers paid less attention to the qualifications of Asian minority applicants. Specifically, when 

considering majority applicants, 16% of employers further inspected at least one out of three 

categories that seem relevant for assessing qualification (experience, education and skills), while only 

6% made that effort when considering Asian minority applicants (Panel B of Table III). We find no 

differences in acquiring information about contacts and hobbies.  

In sum, the Asian minority, i.e. the group with the lowest invitation rate, receives the least 

attention, which is in line with the predictions of our model of attention discrimination. Since the 

invitation rate of the Roma minority applicant is lower than the invitation rate of the majority applicant 
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 Low invitation rates seem to be a ubiquitous feature of labor markets. The invitation rates do not get anywhere 

close to 50% in any segment of the market, which does not allow us to test the theoretical prediction about the 

“switch” in relative attention between minority and majority groups within one type of market (in contrast to 

testing it across two different markets, as we do in this paper). 

23
 The fact that 37% of employers did not open the resume of majority applicants indicates, for instance, that 

some of the openings got filled before the advertisement we responded to was withdrawn from the online job 

site.  
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and higher than the invitation rate of the Asian minority applicant, the model predicts that the amount 

of acquired information about the Roma applicant should also be somewhere between the Asian 

applicant and the White applicant. Nevertheless, we do not observe any differences in attention 

compared to the majority applicant.  

Observation 5: Employers are 34% more likely to read a resume provided by applicants with 

majority-sounding names relative to applicants with Asian-sounding names. Conditional on opening a 

resume, employers more closely inspect the qualifications of applicants with a majority-sounding 

name relative to applicants with an Asian-sounding name. There is little difference in the likelihood of 

opening a resume as well as in the depth of resume inspection between applicants with majority- and 

Roma-sounding names. 

 

Last, since reporting an Asian-sounding name reduces attention to the resume provided by the 

applicant and at the same time resume reading correlates strongly with the invitation rate, we explore 

whether differences in attention allocation can explain part of the discrimination in the decision of 

whether to invite the candidate for an interview or not. Indeed, the effect of an Asian-sounding name 

on invitation rates diminishes once we control for whether an employer reads a resume, from 8.1 

percentage points to 6.6 percentage points, indicating a reduction of discrimination of around 20% (the 

difference in coefficients is not statistically significant). The magnitude of discrimination reduction 

should, however, be considered with caution. Our measure of attention is likely to be imprecise since 

it does not capture the intensity of information processing and also in some firms assistants 

automatically print incoming resumes for human resource managers who make choices whether or not 

to read them. 

V. ALTERNATIVE EXPLANATIONS 

We now consider which models of discrimination can explain the findings from the field experiments, 

specifically the observed gaps in invitation rates for an apartment viewing as well as a job interview, 

and the contrasting effects of an applicant’s name on information acquisition on the labor and housing 

markets (employers give the least attention to a resume about an Asian minority which is the least 

likely to be invited, while landlords pay more attention to personal website of applicants with 

minority-sounding names). 

The existing statistical discrimination models, in which decision makers use an observable 

group attribute to form beliefs about mean unobservable individual quality (Phelps 1972, Arrow 

1973), can explain the lower invitation rates of minority applicants on both markets. Nevertheless, 

since attention is exogenous in these models, they cannot explain the effects of the name on the 
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amount of acquired information. Introducing endogenous attention, as developed in Section II, 

explains the full set of empirical findings. On the housing market the overall invitation rate is high, 

thus the benefits of inspection are greater for groups with low expected quality, while on the labor 

market, where firms select only a few top applicants, the expected benefits of reading a resume is 

smallest for the group with the lowest expected quality. 

Purely taste-based models of discrimination (Becker 1971) can explain why minorities receive 

fewer invitations on both markets, but they are mute about why there are differences in attention to 

available information. Nevertheless, it should be noted that our results do not rule out the existence of 

taste-based discrimination on the markets we study. Our findings are consistent with discriminatory 

behavior motivated partly by differences in preferences and partly by differences in beliefs about 

average quality combined with endogenous attention.  

 Next, we consider the psychological concept of implicit discrimination that relies on an 

unconscious bias to explain why people discriminate and pay less attention to negatively stereotyped 

groups. This approach can explain differences in invitation rates and also less reading of resumes with 

Asian minority names on the labor market, but it fails to account for why on the rental housing market 

a minority name increases the amount of acquired information and the responsiveness to 

manipulations of the applicant’s quality. The relative level of attention seems to be co-determined by 

the selectivity of the market, rather than by the group only.  

Another class of statistical discrimination models emphasizes a lower precision of observable 

signals from culturally dissimilar groups as a source of discrimination (Aigner and Cain 1977, Cornell 

and Welch 1996). This approach does not explicitly consider how a lower precision of available 

signals affects attention, but the corresponding decision on attention level could in our model be 

described by assuming that the costs of information is higher for minorities. If decision makers expect 

such differences in costs, they should acquire less information about minorities, in line with the 

observed pattern on the labor market, but contrary to the results on the rental housing market. In 

principle, the “switch” in relative attention across markets could be explained if the expected precision 

of the available signals switched, too, i.e. if landlords expected it to be cheaper to get informed about 

minorities, while employers expected the same about majorities. Although we do not rule this 

explanation out, we do not find it appealing as it introduces an additional degree of freedom without a 

clear motivation. 

In sum, while some of the existing models of discrimination are consistent with less 

information acquisition about minority groups on the labor market, none of it predicts the observed 

switch in relative attention to groups across labor and housing markets, except for the proposed 

“attention discrimination”. An alternative explanation for the observed greater inspection of personal 

websites of minority applicants on the housing market could be pure curiosity to read about dissimilar 
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individuals, not motivated by assessment of quality for selection decisions. We think this explanation 

is unlikely because (1) the correlation between opening a website and inviting is similar or greater for 

minority applicants compared to majority applicants (Supplementary Table 8), (2) the observed 

differences in attention across groups mimic observed differences in responsiveness to manipulations 

of available information and (3) the effect of a minority name is largest on uncovering occupation 

information (compared to age, education, smoking habits, and marital status), arguably a very relevant 

characteristic for assessing the ability to pay rent and thus for a selection decision. 

Although the selected names used in this experiment strongly signal ethnicity, they may also 

signal some other group attributes, in particular social background. Due to this limitation, common for 

these types of correspondence field experiments, it is difficult to infer whether decision makers in our 

experiment are discriminating against ethnicity or social background. It should be noted, however, that 

since the predictions of our model are independent of which particular group attribute gives rise to 

differences in beliefs, this is not a limitation in terms of testing whether differences in attention exist 

and whether they follow theoretical predictions for an attention-optimizing agent. 

VI. CONCLUDING REMARKS 

One of the main insights of information economics is that even very small frictions in information 

acquisition can have large effects on economic outcomes (Diamond 1971, Sims 2003). At the same 

time, imperfect information is central to explaining discrimination on markets since the seminal work 

of Phelps (1972) and Arrow (1973).  Yet there is no theory or direct evidence studying how the small 

costs of information acquisition may create differences in the form of imperfect information about 

individuals based on their observable group attributes. This is what we provide.  

            We take seriously the fact that reading the details of applications for a job, an apartment rental, 

a loan or school admission is costly. In the model that we propose, the decision makers choose how 

much attention to pay to an applicant based on his observable group attributes. We show that 

“attention discrimination”—different attention given to different groups—can drive discrimination in 

selection processes. If the level of attention is subject to choice, as it is in our model, then it can 

change depending on the desired level of the quality of applicants that the decision maker would like 

to accept. The model predicts that negative stereotypes about a group lower attention to the group 

when the decision maker’s selectivity is high. On the other hand, the negative stereotype is associated 

with high attention to the group when selectivity is low.  

To test the model, we perform two natural field experiments. We send applications responding 

to job openings and to advertisements for apartment rentals and study how a name that signals the 

applicant’s ethnicity affects the amount of acquired information and the probability of invitation. We 

find that applicants with a minority-sounding name are invited less for an apartment viewing as well as 

http://mail.google.com/_/mail-static/_/js/main/m_i,t,it/rt=h/ver=NB-HmMH_MVQ.en./sv=1/am=%21JjrcIo7GA7b1RPF-0_JbSmKiMok9XI-LKD2OPtZiCaVbLC6xMTUiPOdpa8OEFvSMlI3OFE8/d=1#_ENREF_31
http://mail.google.com/_/mail-static/_/js/main/m_i,t,it/rt=h/ver=NB-HmMH_MVQ.en./sv=1/am=%21JjrcIo7GA7b1RPF-0_JbSmKiMok9XI-LKD2OPtZiCaVbLC6xMTUiPOdpa8OEFvSMlI3OFE8/d=1#_ENREF_4


25 
 

for a job interview compared to applicants with a majority-sounding name. Although it seems 

extremely easy for decision makers to acquire information, we show that they do not acquire all the 

available information and that the name of the applicant influences the amount of information 

acquired. Groups with low invitation rates are inspected more on the rental market, where most 

applicants are invited. At the same time, on the labor market, in which only top applicants are selected, 

employers are less likely to read resumes provided by members of the group with a low invitation rate. 

The observed “switch” in relative attention to different groups across these markets is in line with the 

proposed model, in which decision makers adjust attention based on expected benefits and cannot be 

explained by a bias in attention due to unconscious reasons or by the expectation of a relatively lower 

clarity of available information about one of the groups.  

In addition to presenting novel empirical findings, the experimental design distinguishes itself 

by offering a methodological contribution. Our analysis joins efforts in laboratory settings to test 

decision-making processes with enhanced measurement tools, in particular by monitoring information 

acquisition (Costa-Gomes, et al. 2001, Camerer and Johnson 2004, Gabaix, et al. 2006). We show that 

the widespread use of the Internet by economic decision makers opens the possibility of collecting 

“process data” as a part of a natural field experiment as well. By this, researchers can study in greater 

detail the processes taking place inside the “black box” and can better inform theories and policy-

makers on issues, including those that are sensitive and hard to study in the laboratory (Levitt and List 

2007), of which discrimination is one important example. 

The theoretical contribution of the “attention discrimination” approach is the illustration that 

the availability of information is not the only aspect of interest. The decision maker must also be 

willing to process the information at hand. As a result, discrimination in the selection of applicants can 

arise even when the decision makers have the same preferences across different groups, when all the 

relevant information is available and when getting information about different groups is equally 

difficult. Prior beliefs about ethnic groups in our model enter the final decision not only through 

Bayesian updating, as in the standard model of statistical discrimination, but also through the choice of 

attention level, and thus have the potential for a larger impact on discrimination. Our model also 

suggests a new mechanism as to why negatively stereotyped groups may face lower returns to higher 

quality resumes during the hiring stage on the labor market, a pattern which has been consistently 

documented in previous field experiments (Bertrand and Mullainathan 2004, Bursell 2007). It predicts 

that decision makers pay less attention to applicants from negatively stereotyped groups on highly 

selective markets and thus differentiate less based on their quality. Given that highly competitive 

selections mark an individual’s career from early school years to the labor market, we speculate that 

this mechanism may contribute to lowering incentives to acquire human capital in the first place and 

thus perpetuates gaps in human capital across groups.  
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We close by discussing the policy implications of the model. The model speaks to the debate 

about affirmative action policies, such as tax rebates or other benefits to employing negatively 

stereotyped groups. Such policies lower the threshold necessary for acceptance, a standard channel for 

reducing discrimination, but, if attention is endogenous, they should also trigger the leveling of 

attention across groups, which further reinforces equalizing selection probabilities across different 

groups. Next, and perhaps more interestingly, the model implies the important role of the timing of 

when a group attribute is revealed and how the selection process is organized. Since the earlier a 

decision maker learns a group attribute, such as name, the larger the asymmetry in attention to 

subsequent information such as education or qualification, the theory strengthens the case for 

suppressing the signals of a group attribute during early pre-selection. In this context it is intriguing 

that among policy-makers and private firms, introducing name-blind resumes have been receiving 

support during recent years,
24

 in part because researchers produced evidence indicating that blind 

auditioning (Goldin and Rouse 2000) and name-blind resumes (Skans and Åslund 2012) can reduce 

discrimination. Also, the model provides merit for thinking about the separate rankings of applicants 

from non-minority and minority groups (or across gender lines) followed by a comparison of leading 

candidates across the groups. One can think of this rule as providing quotas for the outcomes of early 

pre-selection. It is perhaps worth noting that while such anti-discriminatory rules impose constraints 

on access to information and choices during the beginning of the selection process, they preserve the 

freedom of the final selection decision. We hope these implications will motivate further empirical 

work.  
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Table I 

Rental Housing Market – Invitation Rates and Information Acquisition by Ethnicity, Comparison of Means 

  

White 

majority 

name (W)   Ethnic minority name       

      

Pooled 

Asian and 

Roma 

minority 

name (E) 

Ratio: 

W/E 

p.p. 

difference:      

W-E,             

(p-value)   

Asian 

minority 

name 

(A) 

Ratio: 

W/A 

p.p. 

difference: 

W-A,        

(p-value)   

Roma 

minority 

name 

(R) 

Ratio: 

W/R 

p.p. 

difference: 

W-R,       

(p-value)   

Ratio: 

R/A 

p.p. 

difference: 

R-A,       

(p-value) 

  (1)   (2) (3) (4)   (5) (6) (7)   (8) (9) (10)   (11) (12) 

Panel A: Invitation for an apartment viewing                                  

No Information Treatment 0.78   0.41 1.90 37   0.39 2.00 39   0.43 1.81 36   1.10 3 

  (0.41)   (0.49)   (0.00)   (0.49)   (0.00)   (0.50)   (0.00)     (0.57) 

Monitored Information Treatment                                 

   - all observations in this treatment 0.72   0.49 1.47 23   0.49 1.47 23   0.49 1.47 23   1.00 0 

  (0.45)   (0.50)   (0.00)   (0.50)   (0.00)   (0.50)   (0.00)     (0.92) 

   - sub-sample of landlords who opened applicant's website 0.84   0.66 1.27 18   0.71 1.18 13   0.62 1.35 21   0.87 -9 

  (0.37)   (0.48)   (0.00)   (0.46)   (0.04)   (0.49)   (0.00)     (0.20) 

Panel B: Information acquisition                         

                                  

Likelihood of opening applicant's personal website 0.33   0.41 0.80 -8   0.38 0.87 -5   0.44 0.75 -11   1.16 6 

  (0.47)   (0.49)   (0.03)   (0.49)   (0.24)   (0.50)   (0.01)     (0.15) 

Number of pieces of information acquired                                 

   - all observations in the Monitored Information Treatment 1.29   1.75 0.74 -0.46a   1.61 0.80 -0.32a   1.88 0.69 -0.59a   1.17 0.27a 

  (2.06)   (2.24)   (0.01)   (2.21)   (0.09)   (2.27)   (0.00)     (0.17) 

   - sub-sample of landlords who opened applicant's website 3.91   4.24 0.92 -0.33a   4.23 0.92 -0.32a   4.25 0.92 -0.34a   1.00 0.02a 

  (1.62)   (1.28)   (0.06)   (1.31)   (0.15)   (1.26)   (0.09)     (0.90) 

Notes: Means. Standard deviations in parentheses. Panel A reports the likelihood of invitation for an apartment viewing for applicants with the White-majority sounding name 

(Column 1), a minority-sounding name (pooled Asian and Roma minority name, Column 2), the Asian-sounding name (Column 5), and the Roma-sounding name (Column 8).  

The table report ratios (Columns 3, 6, 9) and differences (Columns 4, 7, 10) in the invitation rate for White majority and respective minority groups. In the parentheses in 

Columns 3, 6, 9 we report p-value for a t-test testing the null hypothesis that the invitation rates are equal for applicants with a White-majority sounding name and a respective 

minority-sounding name. Columns 11 and 12 report the ratio and difference for the Asian and Roma minority applicants. Panel B reports how name affects information 
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acquisition in the Monitored Information Treatment – the likelihood of opening a personal website and the amount of acquired information.
a 
The difference in the number of 

pieces of information acquired on the website across names is reported in absolute terms, not in percentage points. 
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Table II 

Rental Housing Market – Invitation Rates and Information Acquisition by Ethnicity, Regression Analysis  

 

(1) (2) (3) (4) (5) (6) (7) (8) 

Panel A: Landlord's selection decision                 

Dependent variable: Invitation for an apartment viewing 

Sample: 
No Information 

Treatment 
Monitored Information Treatment 

White 

majority 

name 

Ethnic 

minority 

name 

Ethnic minority name -0.39***   -0.23***   -0.26***       

  (0.044)   (0.036)   (0.036)       

Asian minority name   -0.41***   -0.24***   -0.27***     

    (0.054)   (0.045)   (0.045)     

Roma minority name   -0.39***   -0.24***   -0.28***     

    (0.054)   (0.044)   (0.045)     

Monitored Information Treatment             -0.06 0.08** 

              (0.045) (0.036) 

Additional text in the email – with high school             -0.00 0.08* 

              (0.056) (0.046) 

Additional text in the email – with college             0.01 0.15*** 

              (0.058) (0.046) 

Opening applicant's website         0.26*** 0.26***     

          (0.036) (0.036)     

Observations 451 451 762 762 762 762 599 1,194 

Panel B: Information acquisition                 

Dependent variable: 

A landlord opens 

applicant's personal 

webpage 

Sum of information 

paid attention to 

Acquiring information 

about education and 

occupation (sum) 

Acquiring 

information about 

personal 

characteristics (sum) 

Sample: 
Monitored Information Treatment – all 

observations 

Monitored Information Treatment – sub-sample 

of landlords who opened applicant's website 

Ethnic minority name 0.08**   0.46***   0.18**   0.12   

  (0.037)   (0.163)   (0.085)   (0.126)   
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Asian minority name   0.05   0.31   0.17*   0.07 

    (0.045)   (0.192)   (0.098)   (0.141) 

Roma minority name   0.11***   0.60***   0.18*   0.15 

    (0.043)   (0.191)   (0.095)   (0.138) 

Observations 762 762 762 762 293 293 293 293 

Notes: Probit, marginal effects (dF/dx) in all columns of Panel A, and Columns 1, 2 of Panel B. OLS in Columns 3-8 of Panel B. Robust standard errors in parentheses. *** 

denotes significance at the 1% level, ** at the 5% level and * at the 10% level. In Panel A, the dependent variable is the invitation rate. In Panel B, the dependent variable is a 

dummy variable indicating whether a landlord opened applicant's personal website (Columns 1-2), the number of pieces of information he/she uncovered on applicant's 

personal website – minimum is 0 and maximum is 5 (columns 3-4), the number of pieces of information about education and occupation he/she uncovered – minimum is 0 

and maximum is 2 (Columns 5-6), and the number of pieces of information about personal characteristics (age, smoking habits, marital status) he/she uncovered – minimum is 

0 and maximum is 3 (Columns 7-8). In Columns 1-6 of Panel A and all columns of Panel B the omitted variable is the White-majority name. In Columns 7-8 of Panel A the 

omitted variable is a dummy for No Information Treatment. In all columns of both panels, we control for a dummy variable indicating a landlord being a female, a dummy 

variable indicating an unknown gender of a landlord (the mean of this variable in the whole sample as well as in the Monitored Information Treatment is 0.02), size of an 

apartment, price of an apartment rental, and a dummy variable indicating a furnished apartment.   
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Table III 

Labor Market – Invitation Rates and Information Acquisition by Ethnicity, Comparison of Means  

  

White 

majority 

name (W)   Ethnic minority name       

      

Pooled 

Asian and 

Roma 

minority 

name (E) 

Ratio: 

W/E 

p.p. 

difference:      

W-E,             

(p-value)   

Asian 

minority 

name 

(A) 

Ratio: 

W/A 

p.p. 

difference: 

W-A,        

(p-value)   

Roma 

minority 

name (R) 

Ratio: 

W/R 

p.p. 

difference: 

W-R,       

(p-value)   

Ratio: 

R/A 

p.p. 

difference: 

R-A,       

(p-value) 

  (1)   (2) (3) (4)   (5) (6) (7)   (8) (9) (10)   (11) (12) 

Panel A: Employer's response                                 

Callback 0.43   0.20 2.15 23   0.17 2.53 26   0.25 1.72 18   1.47 8 

  (0.50)   (0.40)   (0.00)   (0.38)   (0.00)   (0.43)   (0.01)     (0.22) 

Invitation for a job interview                                  

   - all observations 0.14   0.06 2.33 8   0.05 2.80 9   0.08 1.75 6   1.59 3 

  (0.35)   (0.24)   (0.03)   (0.22)   (0.03)   (0.27)   (0.18)     (0.46) 

   - sub-sample of employers who opened applicant's resume 0.19   0.09 2.11 10   0.09 2.11 10   0.10 1.90 9   1.11 1 

  (0.40)   (0.29)   (0.06)   (0.28)   (0.12)   (0.30)   (0.16)     (0.83) 

Panel B: Information acquisition                         

Likelihood of opening applicant’s resume 0.63   0.56 1.13 7   0.47 1.34 16   0.66 0.95 -3   1.41 19 

  (0.48)   (0.50)   (0.22)   (0.50)   (0.03)   (0.48)   (0.69)     (0.01) 

Qualification – likelihood of acquiring more information 

about education, experience or skills                                 

  - sub-sample of employers who opened applicant's   

resume                                  0.16   0.10 1.60 6   0.06 2.67 10   0.14 1.14 2   2.33 8 

  (0.37)   (0.30)   (0.27)   (0.25)   (0.12)   (0.35)   (0.73)     (0.24) 

Other information – likelihood of acquiring more 

information about hobbies or contact                                 

- sub-sample of employers who opened applicant's 

resume                                  0.18   0.18 1.00 0   0.19 0.95 -1   0.18 1.00 0   0.94 1 

  (0.39)   (0.39)   (0.92)   (0.40)   (0.85)   (0.39)   (0.99)     (0.85) 

Notes: Means. Standard deviations in parentheses. Panel A reports the likelihood of callback and the likelihood of invitation for a job interview for applicants with the White-

majority sounding name (Column 1), a minority-sounding name (pooled Asian and Roma minority name, Column 2), the Asian-sounding name (Column 5), and the Roma-

sounding name (Column 8).  The table reports the ratios  (Columns 3, 6, 9) and differences (Columns 4, 7, 10) of these variables for the White majority and respective 
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minority groups. In the parentheses in Columns 3, 6, 9 we report p-value for a t-test testing the null hypothesis that the callback and invitation rates are equal for applicants 

with a White-majority sounding name and a respective minority-sounding name group. Columns 11 and 12 report the ratio and difference for Asian and Roma minority 

applicants. Panel B reports the likelihood of opening an applicant's resume and the likelihood of clicking on "learn more" buttons in a resume (to acquire more information 

about a particular resume sub-category). The comparison across groups is the same as in Panel A. 
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Table IV 

Labor Market – Invitation Rate and Information Acquisition by Ethnicity, Regression Analysis  

 

  (1) (2)   (3) (4) (5) (6) 

Panel A: Employers' response             

Dependent variable: Callback   Invitation for a job interview 

Sample: All   All 

Ethnic minority name -0.23***     -0.09***   -0.08**   

  (0.06)     (0.04)   (0.036)   

Asian minority name   -0.24***     -0.08**   -0.07** 

    (0.05)     (0.03)   (0.03) 

Roma minority name   -0.16**     -0.06*   -0.05* 

    (0.06)     (0.03)   (0.03) 

Opening applicant's resume           0.08*** 0.08*** 

            (0.03) (0.03) 

Observations 274 274   274 274 274 274 

Panel B: Information acquisition             

Dependent variable 

Opening 

applicant's resume   

Acquiring more 

information about 

qualification 

Acquiring more 

information about 

other characteristics 

Sample: All   Employers who open applicant's resume 

Ethnic minority name -0.08     -0.07   -0.01   

  (0.06)     (0.06)   (0.064)   

Asian minority name   -0.16**     -0.10*   -0.00 

    (0.07)     (0.05)   (0.08) 

Roma minority name   0.03     -0.03   -0.02 

    (0.08)     (0.06)   (0.07) 

Observations 274 274   160 160 160 160 

Notes: Probit, marginal effects (dF/dx), robust standard errors in parentheses. *** denotes significance at the 1% 

level, ** at the 5% level and * at the 10% level. In Panel A, the dependent variable is the callback (Columns 1-2) 

and the invitation rate (Columns 3-6). In Panel B, the dependent variable is a dummy variable indicating whether 

an employer opened applicant’s resume (Columns 1-2), whether he/she uncovered additional information about 

applicant’s qualification – education, experience, or skills (Columns 3-4), and whether he/she uncovered 

additional information about hobbies and contacts (Columns 5-6). In all columns of both panels, the omitted 

variable is the White majority name and we control for dummy variables indicating required high school 

education, required previous experience, application being sent during a holiday period (August), and application 

in the sector of sales and services.
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Figure I 

Expected Benefits from Information Acquisition on Two Markets of Different Selectivity Levels 
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Figure II 

Applicant’s Personal Website Snapshot (Rental Housing Market) 

 

 

 



Figure III 

Applicant’s Online Resume, Labor Market 

Left Part: A Snapshot After Opening the Website (a Shorter Form), Right Part: A Snapshot After Expanding Education and Experience Categories 

 


