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Abstract

Empirical studies show that discrimination by identity found in offline markets also prevails

online. This paper reveal that in a competitive market, buyers that intend to discriminate

exist but they are prevented from influencing the market outcome. To this end, we construct

a field experiment on eBay, where half of the sellers disclose their names in their usernames

while the other half do not. eBay, however, automatically discloses the seller’s names to the

buyer after the auction. In the anonymous auctions, winning bidders thus learn the identity

of the seller after the auction ends, and here we find buyers to discriminate against sellers

with foreign-sounding names by leaving them feedback less often. However, there is no

such discrimination in feedback provision when the seller name was known to the buyer

before the auction. When bidders know the names of the sellers, the bidders with animus

towards individuals with specific names can select out of auctions from these sellers, leaving

winners that do not discriminate. One would expect that the auctions of for example sellers

with foreign-sounding names would receive fewer bidders and thus lower auction prices.

However, we observe no such differences: there are no statistically significant differences in

the number of bids or auction prices received by sellers with foreign or domestic sounding

names.

Introduction

There is an extensive social science literature showing that women and minority groups end

up with worse economic outcomes in offline markets compared to other groups, [1, 2]. Today

much buying and selling occur online, and the discrepancies in economic outcomes are also

found here. For example, minority groups receive lower sale prices compared to other groups

[3–6]. On the internet, trust cannot be generated through inspecting the sellers’ clothes, look-

ing them in the eyes, shaking their hands, or physically inspecting the product before buying.

Here, reputational feedback systems generate trust and thereby sustain economic exchange

online, e.g. [7–10]. This paper shows that in a competitive market, buyers that intend to dis-

criminate are present, but they cannot influence the market outcome.
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A tasted-based explanation of discrimination in the sale price or feedback rating assumes a

dislike (or like) of a particular group, leading to a selection of whom one buys from [11, 12].

An explanation by statistical discrimination assumes that buyers believe certain sellers to have

a worse delivery or feedback behavior (assuming the same quality of good) [13, 14]. If there are

enough non-discriminatory bidders, taste-based discrimination should not play a role. How-

ever, theoretically, a general social custom can sustain discrimination in small markets, [15],

with random trading, even if there is a significant minority of non-discriminatory buyers.

Because there will be no alternative trading partner at the time of trading. If discriminatory

bidders avoid specific sellers (selection), these sellers will have fewer bidders, which lead to a

lower sale price. An increase in the number of bidders should decrease the impact of the mar-

ginal discriminatory bidder, [11]. A market with many buyers and sellers will have enough

bidders for all sellers, and the market price might not be affected. Some previous empirical lit-

erature shows that discrimination in the sale price is smaller, or not present, in competitive

markets [3, 4, 6, 16]. These studies have, however, not yet shown that the discriminatory bid-

ders are prevented from influencing the market outcome, such as the sale price. Buyers with

an animus might, for example, not be present in these markets. We believe that we have found

a way to show this.

To this end, we set up an online field experiment on Swedish eBay, selling a homogeneous

product and observing buyer behavior. Swedish eBay is a consumer-to-consumer platform,

where buying and selling involves a sealed-bid second-price auction. While bidding, the infor-

mation known between bidder and seller is their usernames and previous feedback. After the

auction is completed, but before feedback can be provided, eBay automatically reveals the real

names of the seller and buyer (winning bidder). We collaborate with real persons creating new

seller accounts on eBay. Their names signal their gender and foreignness, from a stereotypical

Swedish perspective—generating four different identity groups. We asked half of the sellers to

create usernames that disclose their real names in their usernames, and the other half use

anonymous usernames. We then manage all seller accounts and use identical conduct in all

auctions. When the seller name is visible bidders with an animus towards individuals of spe-

cific groups can select auction based on seller username, thus avoiding sellers of their dislike.

When name is not visible, we block the possibility for buyers to avoid sellers of their dislike by

using anonymous usernames. By investigating discrimination in the provision of feedback, we

detect whether there are bidders with animus in the market. Here, we expect discrimination

by gender and foreignness in buyer feedback. Bidders willing to discriminate might avoid auc-

tions from specific sellers when the name is visible. Auctions of sellers with, for example, for-

eign-sounding names could thus receive fewer bidders and lower auction prices. However,

since we consider the voucher market to be competitive, we expect no or little discrimination

in the sale price, e.g. [3, 6].

We find discrimination in buyer feedback provision of foreign male sellers. Importantly,

the discrimination is only present among the buyers that bid for anonymous sellers and

could not select seller on username (social identity). Only bidders that win the auction can

provide feedback to the seller; thus, when bidders avoid bidding on items from specific sell-

ers, it also implies that they cannot provide feedback to these sellers. There is no buyer feed-

back discrimination in the group where the seller names were visible during the bidding

process. Buyers with an animus seem to avoid sellers of their dislike if they have the identity

information. This buyer behavior could potentially lead to fewer bidders among the sellers

with, for example, foreign-sounding names and a lower sale price. However, we find no dis-

crimination in the sale price. In our market, the number of bids is also similar across seller

groups. The results suggest that discriminatory buyers do not seem to affect the sale price

directly in a competitive market.

The effect of competition on discrimination in online markets—Anonymity and selection
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Unfortunately, we do not have the data to explicitly test whether the lower feedback rates

brings about a lower probability of sales in later auctions. Across our experiment, all vouchers

for sale were sold. Following previous literature, the type of discrimination we detect might

lead to fewer sales and lower prices in future auctions. [7, 8, 17–23].

The paper is structured as follows. The coming section describes and related literature.

Next, we describe our design, hypotheses before we discuss the data and results. Last, we dis-

cuss limitations and conclude.

Related literature

Our paper relates primarily to three strands of literature. First, we discuss the literature investi-

gating discrimination by gender and foreignness in online buying and selling situations. Sec-

ond, the behavioral economics literature on discrimination by gender and foreignness in trust

and reciprocity is relevant for our study. Third, we discuss the labor economics literature on

the anonymous application procedure.

In experimental discrimination research, names are a common way of studying the effects

of gender or race, e.g. [24, 25]. Closest to our study is a paper using distinct black and white

names in the usernames to detect discrimination in sale prices on eBay, [3]. An issue regarding

the use of names when studying discrimination is the possibility that they signal more than

gender and foreignness, such as social and economic class or geographic region. The seller

names we have chosen are common in various regions and social classes [26]. Online, names

are the most common cues that individuals manipulate, conceal, or reveal. Using names in our

study allows us to investigate the intersection of gender and foreignness in a relatively con-

trolled way. Focusing on only one social dimension can disguise possible discrimination. Pre-

vious research on race and gender analyzed separately can lead us to believe that women with

foreign names face double discrimination. However, when the two dimensions are analyzed

together, previous research finds males with foreign names to fare worst in a labor market con-

text, e.g. [27].

A trust game can well describe buying and selling online, [18, 28]. When buying the good,

the buyer needs to trust the seller to return the good. The feedback system generates reputation

of the sellers’ (buyers’) previous sales, making them trustworthy or not. Considering that most

buyers and sellers interact only once, there are, however, no direct economic incentives to pro-

vide feedback, but feedback is nevertheless observed to a large degree. Trust and reciprocal

behavior in other contexts seem to depend on social identities where, if anything, women and

minorities are disfavored, e.g. [29]. Feedback ratings seem to foster trust through reputational

and retaliation effects and by agents avoiding negative feedback [30, 31], and these effects tend

to lead to feedback being mostly positive, e.g. [32], and leaving no feedback is in previous liter-

ature seen as a sign of discontent or avoidance, e.g. [33].

The reputation feedback is thus relying on indirect reciprocity, i.e., a cyclical network (see

for example [34]). Feedback follows downstream indirect reciprocity, where A was nice to B,

and therefore C is nice to A. In most auctions, the buyer provides the feedback before the seller

[32]. Many previous studies explain the provision of feedback by reciprocal preferences [17,

29, 35–37]. From an economic theory perspective, introducing other-regarding preferences,

such as reciprocity, will not change the equilibrium strategies in a second price auction, if the

bidders have incomplete information [38]. Empirically, a few laboratory experiments explore

discrimination in trust and reciprocity by gender and race, see a review by [29]. If anything,

studies have found evidence of discrimination in trust to the disadvantage of minority groups,

e.g. [39–44]. In a similar vein, some studies find reciprocity to differ by recipient [40, 42, 44],

while other studies find no such differences [39, 41].

The effect of competition on discrimination in online markets—Anonymity and selection
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Anonymity is a contentious issue, and a common part of online behavior, e.g. [45]. Individ-

uals can to a greater extent compared to offline choose not to convey social information (be

anonymous) in their usernames or emails to, for example, avoid discrimination [46]. Anonym-

ity can create a fair evaluation (see [47] for a brief review). In their seminal paper [48], the

author reveals discrimination of female musicians in hiring, by using anonymous auditions—

where applicants perform behind a curtain. Another paper shows that if job applicants do not

disclose their names, women can increase their probability of being contacted by an employer

[49]. Closer to our setting are two papers, [50] and [51], which show that in Sweden and Hol-

land an anonymous application procedure increases the probability of being interviewed (ini-

tial stage), for women and individuals with foreign names, as well as increased women’s

chances of receiving a job offer (after anonymity is lifted).

Design of the study

The study is conducted on eBay Sweden selling cinema vouchers. Swedish eBay requires a

social security number connected to each account; it is thus not possible to create a new

account to clean one’s reputation. We collaborated with a group of individuals who created

new eBay accounts using their name and social security number. To provide payment infor-

mation, we created Hotmail accounts using their name. We then initiated auctions and

recorded buyer behavior.

To select the groups of collaborating sellers, we let an external group of students at Stock-

holm university categorize names of potential sellers we could collaborate with, by gender and

foreignness. We then chose the names of the sellers that the students best could classify (from

a stereotypical Swedish perspective; please see Procedure in S1 Appendix for a description of

the procedure). The sellers have no previous record of buying or selling on eBay. Half of our

sellers created usernames consisting of their real first names (non-anonymous), while the

other half created usernames consisting of their initials and a two-digit number (anonymous).

In total, we have eight different treatment groups (see Table 1 below). In all, we have sixteen

sellers, thus two sellers in each of the eight groups. The bidders are unaware of being part in an

experiment, and will therefore not be able to adjust their behavior to any experimenter expec-

tations. Our sellers are also passive without the ability to discriminate against buyers.

The part of our design where sellers display their real names in their usernames is similar to

previous studies of online sale price discrimination, and here the buyers can select into the

auction based on seller name. The design novelty of our study is the part where sellers use

anonymous usernames. This part mimics a randomized controlled experiment. The two parts

will, therefore, be analyzed separately.

We randomly chose four sellers, two anonymous and two non-anonymous, to place a pair

of cinema vouchers on eBay. Two were randomly picked to start before lunch and the other

two after lunch. We used five days as the length of the auctions, as this seemed to be the

Table 1. Seller name groups�.

Non-Anonymous usernames Anonymous usernames

Foreign male names Foreign male names

Non-foreign male names Non-foreign male names

Foreign female names Foreign male female names

Non-foreign female names Non-foreign female names

�The list of actual seller names can be found in Table A in S1 Apendix.

https://doi.org/10.1371/journal.pone.0221857.t001
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average length of an auction in the voucher market. The design implies that two of our anony-

mous seller groups and two of our non-anonymous seller groups always sell simultaneously.

The design also implies that all our seller groups overlap in their auctions and compete for bid-

ders. In the analyses, we control for the start date of the auction and control for the number of

bids in our analyses. Table 2 displays the timing of events of the study.

To keep the auctions and sellers similar across groups, we used the same seller conduct act-

ing as ‘perfect sellers’, avoiding negative feedback from the buyer. We shipped the vouchers

such that all buyers received them within the same time frame. eBay also conveys addresses of

buyers and sellers. Identity can sometimes be revealed through other information present in

online trade, such as location [52]. To keep everything constant, apart from names, across

seller groups, we exogenously impose different street names from the same local residential

area from Stockholm. We control for the imposed street names in the regressions. We also

randomized similar standardized texts and standard pictures taken from SF Studios (the larg-

est film distributor in Sweden). The lowest bid was set to 1 SEK in all auctions.

Bidders submit their maximum bids (willingness to pay) and eBay bid for the users by

proxy. As more buyers submitted their bids, it rises by the minimum increment until the sec-

ond-highest bid is surpassed. The auction framework should provide a setting to study dis-

crimination in buyers’ willingness-to-pay. However, this structure has been shown to display

reactive bids, such as last-minute bids [53–55]. According to a simple model, bidders in a mar-

ket like eBay, with many traders, will explore trading opportunities with all sellers before rais-

ing the bid [56]. Assuming the share of bidders with an animus against certain sellers are the

same for reactive and non-reactive bidders. Then we would not expect the reactive bidders to

affect the sale price across the groups of sellers. Reactive bidders seem to be less experienced in

buying and selling [54], and in our analyses, we control for buyer experience.

All sellers started with no previous feedback. The number of feedback ratings became endog-

enous during the experiment. Before a buyer or a seller has received ten unique instances of

feedback, the account page contains a symbol indicating that the seller or buyer is new to eBay.

In the analysis, we control for the day of auction and whether the sellers are labeled as new to

eBay or not. We wait for the buyer to provide feedback to our seller. Previous research found

that in 85% of the cases on eBay buyers rate sellers first [32]. After a buyer rates us, we give stan-

dardized positive feedback to the buyer. To capture buyers that only provide feedback after the

seller does, we give feedback to any remaining buyer after ten days, muting possible buyer

beliefs of sellers not returning feedback. The threshold of ten days is based on the findings of

[57]. eBay immediately displays the feedback rating on the individual’s public account page.

Table 2. The timing of events.

Events

Username and feedback of the seller is visible to the buyer.
1. The seller places the pair of vouchers on eBay.

2. The bidding starts.

3. The auction closes.

The real name of seller visible to the buyer.
4. eBay sends an email to the buyer and the seller.

5. The seller sends an email with payment information.

6. The buyer pays for the vouchers.

7. The seller ships the vouchers

8. The buyer and the sellers can provide feedback.

https://doi.org/10.1371/journal.pone.0221857.t002
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The measures we collect are price, provision of feedback and buyer characteristics. The

buyers’ names we categorize in the same way as the sellers’. We also note the date the auction

ended and the date the buyer provided feedback. The experiment ran across four months,

which allowed us to conduct approximately 55 auctions in each named group (436 auctions in

total). Table 3 presents the sample size across the seller identity groups.

Competition in the market

The market for vouchers on eBay seems to contain a reasonable number of sellers and buyers.

Cinema vouchers are a common and homogeneous good for which the price and quality are

common knowledge. People buy and sell vouchers offline as well as online and frequently give

them as presents. Cinema vouchers can be bought at most cinema venues anywhere in Sweden

as well as online at Swedish cinema (www.sf.se) to a fixed price. There is also a service at Swed-

ish Cinema where the customer can double-check that the voucher is valid. Today Swedish

cinema visits amount to 16.5 million per year; thus around 1.3 million cinema visits per

month.

In retrospect, we wish that we had collected information regarding the number of auctions

at the time of the experiment. In previous research, the number of competing sellers on online

advertisement websites is used as a proxy for competition [3, 6]. In markets with more than 20

ads per week, discrimination is no longer present in the sale price, and these markets are con-

sidered competitive. Today, there are about 40-50 auctions selling cinema vouchers on Swed-

ish eBay every day, with about five days as the average length. The market for cinema has not

changed, there is no reason to believe that the number of auctions was lower during the

experiment.

We did not collect the number of unique bidders per auctions, which would have provided

us with a proxy of the potential number of bidders. We are, however, grateful to an anonymous

referee that pushed us to go through screen dumps we had saved from most of the sales we

conducted (341 out of 436). The dumps cannot be connected to a specific auction but contain

seller username and the bidders. The average number of unique bidders in the market during

the experiment was 7.8., and there are no significant differences across seller groups, or across

anonymous vs non-anonymous sellers (see Table R in S1 Appendix for full results). A previous

paper selling baseball cards on eBay [5] have a bid amount of 3.353 (from the constant from

column D of Table 3). For a non-African-American player, the average bid amount was 4.59.

Assuming their bid amount is the same as their number of unique bidders, the numbers are

still lower compared to the average number of unique bidders per auction in our market. In

Table 3. Sample size (number of buyers) across the treatment groups.

Treatment group n

Non-anonymous seller group
Non-foreign male 56

Foreign male 51

Non-foreign female 53

Foreign female 58

Anonymous seller group
Non-foreign male 54

Foreign male 55

Non-foreign female 55

Foreign female 54

https://doi.org/10.1371/journal.pone.0221857.t003
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the unique number of bidders, our market seems more competitive than theirs. In sum, we

consider the market for cinema vouchers at Swedish eBay to be competitive.

Hypotheses. After the auction ends, eBay automatically reveals the names of the winning

buyer and seller to settle payment and shipping, after which they can provide feedback to each

other. The reputational feedback mechanism can be viewed as well defined games [35], in

which each an agent must decide if and when to provide feedback and what type of feedback

to provide. There is, however, little formalized theoretical work explaining the behavior of

feedback provision.

Our prior was that there are buyers with animus in the market. Within the setting when

bidders cannot see the name of the seller, they will not be able to select the seller by username

and this can render in a pattern of differences across seller groups in how buyers provide feed-

back by seller gender and foreignness. However, the bidders that faced a seller with the name

in the username had full information when selecting into the bidding process. We thus expect

buyers with animus not to be present in this situation due to selection. In our setting, there are

four seller name groups: foreign males, foreign females, non-foreign males, non-foreign

females.

H1: Among the transitory anonymous sellers, there will be discrimination in feedback. We
expect no feedback discrimination among non-anonymous sellers.

In the auction, the seller’s username can affect the bids and the price. If specific sellers

receive fewer bidders, this can lead to lower auction prices for these sellers. There are, however,

many sellers and buyers in the market for cinema vouchers on eBay. As discussed in the previ-

ous literature section competition may lessen discrimination in the sale price.

H2: Among the transitory anonymous sellers, there will be no differences in the average sale
price. Among the non-anonymous sellers, we expect little or no differences in the average sale
price.

The previous empirical literature on discrimination in the Swedish labor market context

finds the intersection of foreign and male names to sometimes fare worse than other groups

[27]. According to human and computer interaction research as well as media research, the

default and expected identity on the Internet is white and male (see for example [58]). We,

therefore, expect discriminatory buyers to have an animus against foreign male sellers.

Ethical considerations. We collected verbal informed consent of all collaborating sellers

(all adults). Informing them about every step of the procedure in the experiment as well as the

purpose of the study. The committee vetting the ethics of research in the area of Stockholm,

Sweden, approved the study design (EPN Stockholm, Nr: 2011/1328-31). Throughout the

analyses, we use a significance level of 0.05. We did not take the issue of multiple testing

into account when calculating the sample size. Post-hoc adjustment of the significance level

would not seem to be an issue for the results of our study, see the section on Limitations and

robustness.

Data

The study ran between April 30th and August 30th, 2012, and we completed 436 full auctions.

Table 4 shows the variables we collected during the experiment.

The average price of two vouchers was 140 SEK (140 SEK, approximately 16 USD), approxi-

mately 70% of the original price. In 71% of our sales, the seller received feedback, and all were

positive. The buyers in our sample are heterogeneous concerning gender, foreignness, residen-

tial area, and previous feedback. Table 5 presents descriptive statistics of the variables we have

collected. Regressions are clustered on buyer username since the number of clusters is higher

compared to sellers (176 vs 8), the clustering does not make a qualitative difference to the

The effect of competition on discrimination in online markets—Anonymity and selection
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results. In 126 out of 436 auctions we as sellers provided feedback before the buyer (waiting

ten days), in two-thirds of these cases the buyer never returned the feedback. The data is avail-

able via the Swedish National Data Service (https://snd.gu.se/en), reference number snd1061.

We have anonymized the usernames of the buyers in the data to avoid possible identification.

Results

In our sample, there are no observable differences in buyer characteristics between buyers

choosing sellers with anonymous or with non-anonymous usernames (see Table H in S1

Appendix). All regressions include dummies for each seller group and are presented with and

without additional control variables. We use the group of sellers with foreign male names as

Table 4. Variable definitions.

Variable name Definition

Sale price Price paid by buyer (SEK)

Bids� Number of bids in the auction

Feedback 1 if the buyer gave feedback, 0 otherwise

New seller 1 if the seller has <10 # of feedback, 0 otherwise

Buyer variables
Buyer Female 1 if the buyer had a female name, 0 otherwise

Buyer Foreign 1 if the buyer had a foreign name, 0 otherwise

Buyer Big city�� 1 if the buyer lived in a big city, 0 otherwise

Buyer New 1 if the buyer’s own feedback� 10, 0 otherwise

Buyer Neg. feedback 1 if the buyer had negative feedback, 0 otherwise

Buyer Feedback # of feedback at time of the auction

Buyer Anonymous 1 if the buyer has an anonymous username, 0 otherwise

�Unfortunately we did not collect the number of unique bidders for each auction.

��Statistics Sweden defines a big city as having more than 100.000 inhabitants.

https://doi.org/10.1371/journal.pone.0221857.t004

Table 5. Descriptive statistics depending on anonymity.

(1) (2) (3)

Total Non-Anonymous Anonymous

mean sd mean sd mean sd

Sale price 139.828 10.674 139.445 11.081 140.211 10.262

Bids 27.683 14.625 28.922 14.947 26.445 14.223

Feedback 0.711 0.454 0.706 0.456 0.716 0.452

New seller 0.665 0.472 0.651 0.478 0.679 0.468

Buyer variables
Buyer Female 0.505 0.501 0.537 0.500 0.472 0.500

Buyer Foreign 0.333 0.472 0.326 0.470 0.339 0.475

Buyer Big city� 0.227 0.419 0.234 0.424 0.220 0.415

Buyer New 0.284 0.452 0.266 0.443 0.303 0.461

Buyer negative feedback 0.310 0.463 0.339 0.475 0.280 0.450

Buyer feedback 158.131 355.240 171.408 376.289 144.853 333.205

Buyer Anonymous 0.541 0.499 0.596 0.492 0.486 0.501

Observations 436 218 218

� Big city is defined as a city populated by more than 100.000 inhabitants (definition by Statistics Sweden).

https://doi.org/10.1371/journal.pone.0221857.t005
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the reference group throughout the analysis [27]. We use interaction terms between the setting

(anonymity or non-anonymity) and each of the seller groups to capture the differences in out-

comes between male foreign sellers and the other groups between the anonymous and the

non-anonymous setting. The control variables include whether or not the seller was new to

eBay, the number of bids and the start date of the auction. Characteristics of the buyers

could be considered bad controls and provide misleading results. Including the buyer charac-

teristics in the regressions does not change the results. The Table B and C in S1 Appendix dis-

plays the results separately for the anonymous and non-anonymous situation, including buyer

characteristics.

Discrimination in the share of buyer feedback

To asses, whether there is discrimination in feedback and test whether the discrimination is

larger in of the two settings: anonymous or non-anonymous, we look at the interaction terms

in the regressions. Table 6 shows the marginal effects of logit regressions using the provision of

feedback as an outcome variable. Regressions 1 and 2 confirm that the feedback on average

does not differ between the anonymous setting and the non-anonymous setting. The three

Table 6. Logit marginal effects: Differences in share of feedback between male-foreign seller and other groups.

(1) (2)

No controls Controls

Anonymity -0.118 -0.109

(0.082) (0.083)

Male non-foreign seller -0.068 0.114

(0.092) (0.131)

Female non-foreign seller -0.049 -0.047

(0.093) (0.092)

Female foreign seller -0.040 -0.045

(0.088) (0.088)

Anonymity x Male non-foreign seller 0.154 0.149

(0.083) (0.084)

Anonymity x Female non-foreign seller 0.187� 0.179�

(0.082) (0.086)

Anonymity x Female foreign seller 0.105 0.177�

(0.097) (0.086)

Price -0.002

(0.003)

Number of bids 0.000

(0.001)

New seller -0.079

(0.061)

Start-day and street name § No Yes

Observations 436 436

§ We randomized street names from the same local area across the sellers.

Standard errors in parentheses are clustered on buyer username.

� p< 0.05,

�� p< 0.01,

��� p< 0.001

https://doi.org/10.1371/journal.pone.0221857.t006
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coefficients for the seller groups reveal that there are no differences in the share of provided

feedback between male foreign sellers and any of the other groups when the winning buyers

could view the name in the usernames of the sellers. The interaction terms, however, display

that there is a pattern of discrimination in provision of feedback between seller groups in the

treatment where the buyers could not see the seller names while bidding. Anonymous sellers

with foreign male names receive less feedback than non-foreign females and foreign females

but receive a similar share of feedback as non-foreign males. The differences in male foreign

sellers and female foreign and non-foreign sellers is larger in the anonymous setting compared

to the non-anonymous setting. The contrast between foreign male sellers and non-foreign as

well as female foreign sellers is 18 percentage points higher in the anonymous setting com-

pared to the non-anonymous setting (where no such differences can be detected). We also

changed the reference group to female foreign sellers to probe into further contrasts. Here, we

see female foreign sellers receiving less feedback compared to non-foreign females, but not the

other groups (see Table E). The results are in line with the second hypotheses (H1).

Table 6 show that we have buyers with animus in the market, avoiding to leave feedback to

specific sellers. The discrimination in feedback could be due to buyers’ beliefs about the sellers’

willingness to reciprocate feedback. In the cases where our sellers provided feedback before the

buyer, only in one-third of these cases buyers then provide feedback. Dropping these buyers

do not change the results, see Table F in S1 Appendix. The results suggest that discriminatory

buyers select sellers by names when available, but are unable to influence the market outcome.

The randomized experiment of the anonymous setting allows us to base our statistical infer-

ence on randomization tests, using sharp null hypotheses that none of the participants was

affected by the treatments, following [59]. The results show that it is only among the anony-

mous seller that we detect differences between seller groups, the effect is primarily the differ-

ences between female non-foreign sellers and foreign sellers, see Table M and N in S1

Appendix. In previous literature, e.g. [32, 36], provision of buyer feedback lies between 65-

80%. In our study, the average provision of feedback is 71%, and foreign male buyers receive

feedback in on average 61% of the auctions. All other seller groups receive a larger share

than foreign male buyers but within the range of what has been found in previous literature.

Although our study does not have a clear baseline, the figures mentioned above lend some sup-

port to negative discrimination. Previous research suggests that buyers tend to provide more

feedback to inexperienced sellers than experienced sellers [32, 33], whereas others do not con-

firm this [36]. We do not find indications that feedback begets feedback. In our study, the sell-

ers all start as new sellers, and feedback accumulates across the experiment. The label as the

new seller, does not seem to affect buyers provision of feedback. We have too few observations

to compare the provided feedback by buyers between seller name groups at each single feed-

back level or comparing 0 with positive feedback. Previous research claims that five instances

of feedback are enough to be treated as experienced on eBay [32]. Changing the threshold to 5

instances of feedback does not change our results qualitatively (see Table G in S1 Appendix).

Positive feedback seems to affect the probability of selling as well as the sale price [7, 8, 17–

23]. All our auctions sold the product within five days, we are thus limited in saying anything

on the sellers’ probability of selling the good. Conditional on receiving feedback, there is a sim-

ilar pattern of discrimination in time it takes to receive feedback from the buyer. It takes an

anonymous male foreign seller approximately 3-5 days longer to receive feedback compared to

the other groups, see Table Q in S1 Appendix.

Our experiment cannot capture the long run effects of feedback or the effect of having zero

feedback on future sale prices. The economic effect of accumulated positive feedback might be

non-linear. The first few instances of feedback seem the most economically important [22],

and the cumulative aspect of reputation systems can produce further inequalities [60, 61].
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The discriminatory behavior we find among buyers may vary with buyer identity. It would

be interesting to understand which of the four buyer groups display discrimination between

the respective seller groups. In discussion with an anonymous referee, we did not include the

variables on buyer characteristics in the regressions, since they may be considered bad controls

and increase the omitted variable problem. Adding them does, however, not change our

results. We also have too few observations in each combination of seller and buyer group to

conduct a sound statistical analysis.

Discrimination in the sale price

In the market for cinema vouchers, we find discriminatory buyers. The discrimination is only

found in the anonymous setting where bidders cannot select. If discriminatory buyers avoid

specific sellers when the seller names are known, this could lead to fewer bidders and lower

sale price.

In Table 7 sale price is the outcome variable. We find no discriminating in sale price in

any of the settings, anonymous or non-anonymous. These results are in line with the second

hypothesis (H2). We conducted randomization tests for the effects of the seller groups in the

Table 7. OLS: Discrimination in sale price between male-foreign seller and other groups.

(1) (2)

No controls Controls

Anonymity 1.194 2.437

(2.024) (1.717)

Male non-foreign seller 2.113 -0.016

(2.081) (2.984)

Female non-foreign seller 0.950 0.880

(2.048) (1.648)

Female foreign seller 1.270 0.978

(1.983) (1.585)

Anonymity x Male non-foreign seller -0.066 -1.470

(2.837) (2.419)

Anonymity x Female non-foreign seller 0.323 -1.432

(3.084) (2.504)

Anonymity x Female foreign seller -1.853 -3.790

(2.797) (2.730)

New seller -12.613���

(0.925)

Number of bids -0.002

(0.030)

Constant 138.333��� 146.151���

(1.562) (1.786)

Start-day and street name § No Yes

Observations 436 436

§ We randomized street names from the same local area across the sellers.

Standard errors in parentheses are clustered on buyer username.

� p< 0.05,

�� p< 0.01,

��� p< 0.001

https://doi.org/10.1371/journal.pone.0221857.t007
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anonymous setting, [59]. The results are similar and display no significant effects. See Table P

and O in S1 Appendix.

The coefficient of the control variable “new seller”—indicating the seller’s lack of experience

of buying and selling on eBay. New seller equals one if the seller has less than ten instances

of feedback, and 0 otherwise. In line with previous literature, we find a lack of experience to

have a negative effect on price. A new seller receives SEK 13 less than an experienced seller

(p< 0.01) in our sample. This result implies that sellers that systematically receive fewer

instances of feedback for the same number of completed auctions will need longer to reach the

point where eBay removes the label of being new, and this brings them an economic loss. We,

therefore, ran a regression for the non-anonymous setting separately for experienced and new

sellers. Table 8 illustrate that there are no differences in price among the new sellers or the

experienced sellers. However, samples sizes are small. We also tried interacting the variable

New Seller and the respective identity groups of the seller, and we get similar results, Table D

in S1 Appendix.

Differences in the number of bids. In a less competitive market, discriminatory bidders

that avoid sellers of their dislike could affect the market outcome if discriminatory buyers

avoid specific sellers and fewer bidders should lead to a lower sale price. In a competitive mar-

ket, however, the number of bidders will be similar across groups. In our market, the number

of bids is similar across seller groups. Table 9 shows the number of bids across the seller groups

that use their names in the usernames. The table shows that there seem to be no systematic dif-

ferences in the number of bids the sellers receive.

In sum, we find buyers with an animus against foreign male sellers, but in a competitive

market, they are not able to influence the market outcome—the sale price. The anonymity of

sellers during the bidding process prevents a bidder from selecting sellers by social identity. In

competitive markets selection of buyers lead to lead to no differences in sale price among seller

groups. The discrimination in the share of feedback (and time to feedback) might have impli-

cation in less competitive markets on eBay since the same feedback is used across all markets

on the platform.

Table 8. OLS: Differences in the sale price comparing new and experiences non-anonymous sellers.

(1) (2)

Non-anonymous new sellers Non-anonymous experienced sellers

Male non-foreign seller 1.915 3.953

(2.013) (2.815)

Female non-foreign seller 0.575 -0.942

(2.168) (2.562)

Female foreign seller 0.209 0.263

(2.216) (2.416)

Constant 132.177��� 152.664���

(3.273) (3.500)

Controls Yes Yes

Adjusted R2 -0.027 0.063

Observations 142 76

Standard errors in parentheses are clustered on buyer username.

� p< 0.05,

�� p< 0.01,

��� p< 0.001

https://doi.org/10.1371/journal.pone.0221857.t008
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Limitations and robustness

In this section, we briefly discuss the limitations to our findings. First, we collected informa-

tion manually; this may give rise to measurement errors. We expect these potential errors to

be stable across seller groups and therefore not affect our results.

Second, buyers could select sellers based on whether the username is anonymous or not.

Looking at each of the four seller name groups, the share of female buyers and foreign buyers

are similar across anonymous and non-anonymous sellers alike (see Table I and J in S1 Appen-

dix). On observable characteristics, such as gender and foreignness, there are no differences in

buyers by the username of the sellers.

Last, we have some information about the voucher market before and after we ran the

experiment. We collected a data set in August 2011, one year before the experiment and Sep-

tember 2012, the month following the end of the experiment (see Table K in S1 Appendix).

The average price is around 9 SEK higher than the average price of our sellers. The sellers in

the 2011 data set are most likely more experienced than the sellers in our experiment. This

price difference is in line with the economic returns to the feedback we find in the paper. In

Table K in S1 Appendix, we also display the share of anonymous sellers on these two occa-

sions. The share of anonymous sellers in August 2011 and September 2012 is 40%. In sum,

anonymous usernames among sellers are common, and the experiment did not seem to

directly affect the sale price in the market.

Sample size and multiple testing. At the time of the experiment, we were not aware of the

now well-debated advantages of pre-registration of experimental studies. We considered the

sample of 400 auctions large enough. Using Equation 6 in [62], assuming an equal size of the

comparison groups, a power of 80% and a significance level of 0.05 we have a minimum

detectable effect size of 0.5 standard deviations in the sale price. This effect size is, for example,

higher compared to [27]. It can be useful to calculate a post-hoc power for studies with small

sample sizes [63]. The paper shows that to explore the probability of the estimate having the

Table 9. OLS: Differences in the number of bids for non-anonymous sellers.

(1) (2)

No controls Controls

Male non-foreign seller 1.783 1.421

(2.670) (2.586)

Female non-foreign seller 1.995 2.060

(2.841) (2.781)

Female foreign seller 1.321 1.290

(2.445) (2.346)

New seller 7.546���

(2.098)

Constant 27.627��� 25.162���

(1.857) (3.394)

Start-day and street name No Yes

Adjusted R2 -0.011 0.047

Observations 218 218

Standard errors in parentheses are clustered on buyer username.

� p< 0.05,

�� p< 0.01,

��� p< 0.001

https://doi.org/10.1371/journal.pone.0221857.t009
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wrong sign and being exaggerated if the sample is small. Assuming an unbiased estimate, prob-

lems with exaggeration arise when power is below 0.5, and problems with incorrect sign arise

when power is below 0.1. We conducted a rough post-hoc power calculation on the two signif-

icant results in regression 2 in Table 6, pertaining to the anonymous setting. Here we combine

the coefficient from the interaction and the coefficient from the non-anonymous setting for

the respective group comparisons. Using the R code by [63] include the standard error from

the above-mentioned regressions and the effect sizes from [27] of around 0.2, our study seems

to have had enough power that it is unproblematic to disregard potential issues of exaggeration

or wrong sign.

We did not take multiple testing into account when deciding on the number of observa-

tions for the experiment, and conducting multiple tests can increase the probability of Type I

errors. To avoid an increase of Type II error, we did not include corrections for multiple test-

ing in the main text. We primarily focus on 4 regressions with 3 coefficient in each. With 12

test coefficients and a size of 0.05, the probability of at least one rejection is 0.460. A Bonferroni

adjustment of the nominal size to 0.005/12 = 0.004 provide us with an actual size (true signifi-

cance) of 0.05. Applying this to our results, the interaction effects are not significant, but we

still find indications that anonymous foreign male sellers receive less feedback than non-for-

eign female sellers. The conclusion of the study stands—in a market with many buyers and

sellers discriminatory buyers to select sellers, but cannot influence the market outcome (sale

price). Before drawing further inferences, however, there is a need for replications across

contexts.

Sample restrictions. In the analysis, 20 observations where the buyer interacted with the

seller in a previous auction were included in the sample. To exclude potential dependencies

between observations, we restricted the sample to include the first auction where a specific

buyer and seller interacted. Also, we deleted 11 observations where we received more than one

email from the buyer. In total, this amounts to a sample of 405 observations. We then ran the

regressions using the provision of feedback as the dependent variable. The sample provides us

with the same results (see Table L in S1 Appendix). Our results do not seem to depend on the

specificity of the main sample.

Discussion

This study shows that, in a competitive market, buyers with an animus cannot directly influ-

ence the market outcome. In the experiment, we keep half the names of the sellers anonymous

during the bidding process and the other half visible, and we show that buyers select sellers on

names when information is available. We find discrimination in the feedback rating when the

buyer could not see the seller name during the bidding process. This is likely because discrimi-

natory bidders select out of the auctions of sellers with foreign-sounding names, leaving win-

ners who do not discriminate. We could expect auctions of sellers with foreign-sounding

names to receive fewer bidders and lower auction prices. However, we observe no differences

in the sale price or the number of bids received by sellers with foreign or domestic sounding

names.

The seller’s social identity matter for building a reputation online. We have too little data to

probe into how the buyer identity matter for discrimination in the feedback ratings. Fewer

feedback ratings on eBay can influence other eBay markets and may have implications for

future feedback, future sales, and prices, in particular on less competitive markets. Another

implication of our study concerns anonymity as a means to avoid discrimination and get fair

treatment. Our experiment shows that this might backfire if the platform provides identifying

information later in the process.
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Our experimental design can investigate the direct effects of selection on discrimination in

market outcomes. The economic argument that competition eradicates discrimination is a

preference selection effect. When sellers are anonymous, there can be no buyer selection into

sellers’ auctions. The seller names then cause discrimination in buyer feedback. We can some-

what differentiate whether discrimination is taste-based or statistical discrimination. If some

buyers had a strong dislike for sellers of particular groups, following [11], they could have

decided not to pay the winning price once the name of the seller was revealed, i.e. bearing the

cost of canceling the trade to avoid further interaction with the seller, like in [16]. However,

none of the buyers in our study cancelled the trade, leading us to conclude that the discrimina-

tion we find is subtle. At the feedback stage, the buyers can form expectations of the sellers’

likelihood of returning the feedback, and this might depend on the social identity of the seller.

However, when we as sellers provided the feedback first, only one-third of the buyers that

received feedback from the seller first actually provided feedback to the seller in return. This

result suggests that the results are not driven by statistical discrimination. The results thus lend

support to a more implicit form of taste-based discrimination, see discussion in [64].

Conclusion

The study highlights that in competitive markets with many buyers and sellers, discriminatory

buyers will not be able to in a direct way, influence the market outcome. Opportunities to be

anonymous online in economic exchange block the possibility to choose seller by name and

individuals with discriminatory attitudes can end up buying products from sellers of their dis-

like. Our results open up avenues for future research to investigate how anonymity change

selection on social cues in other economic settings.
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