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Abstract
Field economic interactions always involve mutual knowledge about the distinctive
personal characteristics of economic players. In particular, anecdotal evidence that
female consumers being more likely defrauded in markets for car repair motivates
the present study. In a 2 × 4 design, we experimentally investigated how (i) dis-
playing information about the counterpart’s gender and (ii) framing instructions
that emphasize a specific car repair market context affect outcomes in markets for
credence goods. A two-player game in four steps reproduced the conditions under
which credence goods are provided. Overall, our analysis suggests that both market
context and gender are of fundamental importance to explain the under-provision
dimension of fraud in such markets.
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1 Introduction

Field interactions often – if not always – involve mutual knowledge of the distinc-

tive personal characteristics of economic players such as ethnicity, age or gender. These

characteristics can be observed or deduced at first glimpse. In this paper, we experi-

mentally study the relevance of one of these characteristics, gender, in a credence goods

environment.

The notion of credence goods was introduced by Darby and Karni (1973). Defined

as an economic situation where an expert knows more about the type of good or service

the consumer needs than the consumer himself, credence attributes make it difficult for

consumers to assess the utility of the good or service even after consuming it. This

is due to large informational asymmetries (generated by the specific expertise required

or by the high cost of acquiring information) between the two sides of the market. As

a result, after performing a diagnosis, experts can take advantage of the situation by

exploiting the information asymmetry and thereby, can defraud customers. Dulleck and

Kerschbamer (2006) identify several types of problems (commonly called “fraud”) on

markets for credence goods related to provision and charging behaviors: under-provision,

over-provision, and overcharging. Table 1 provides a definition for each type of behavior

described and its consequences. These situations arise because consumers have no choice

but to rely on the experts’ advice and provision.

This paper deals with gender discrimination in markets for credence goods. Discrim-

Table 1: Types of fraudulent behavior

Problem (In)Efficiency Description

Under-provision Inefficient provision Consumers receive products or services that are
insufficient to satisfy their needs.

Over-provision Inefficient provision Consumers receive more expensive products or
services than those sufficient to satisfy their
needs.

Overcharging Deters consumers
from trading in the
future

Consumers get charged for products or services
they have not received.
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ination can be defined as a phenomenon where a particular group is treated differently

because of its salient characteristic (most of the time, this particular group is treated in

a worse way, otherwise the term positive discrimination is used). For example, anecdotal

evidence1 suggests that female consumers are more likely to be defrauded by sellers in

markets for car repair. Note that in many (off-line) market interactions, people usually

know whom they are interacting with. Therefore, the gender characteristic of the eco-

nomic partner is a variable that is known by both the seller and the consumer. However,

the existing experimental studies of credence goods markets do not address the impact

of gender pairing on the outcomes. Another empirical result related to credence goods

markets can be found in Tsugawa et al. (2017). In their paper, the authors show that pa-

tients treated by female doctors have lower 30-day mortality and readmission rates than

those treated by male doctors. If this type of behavior is effectively found to be caused by

the gender of agents (sellers and consumers), the fundamental question of discrimination

deserves attention to allow public policy makers to address it. This is what motivated

our study.

In this paper we designed a controlled laboratory experiment to examine the effect

of (i) the gender of participants and (ii) the market environment. In particular we ad-

dress the following research question: Is the extent and the type of fraud that occurs in

experimental credence goods markets related to the agent’s gender and the context of the

transaction? The experiment - which heavily borrows from Dulleck et al. (2011) - repro-

duces the conditions under which credence goods are provided. It consists of a four-step

game in which two types of agents (sellers and consumers) are asked to interact with each

other and information about the other participant is displayed. More specifically, in the

within-subject variation, we let participants notice the gender of the other participant

with whom they were matched. In the between-subject variation, we manipulated the

market environment by providing neutral or contextual instructions to the participants.

The results of our experiment, taken together, suggest that context plays an important

role in gender discrimination: males are less likely to face under-provision in the car-
1Belsky Gary and Llosa Luis Fernando “Watch out: Car-Repair Crooks Have Some New Tricks Up

Their Grimy Sleeves,” Money, June 1996, Periodical, Vol. 25, Issue 6, p. 172
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repair context. We also found that the presence of a car-repair context makes female

(male) sellers less (more) likely to under-treat compared to our baseline treatment without

context. Such a context-dependent gender difference was not observed for over-treatment.

These results suggest that the extent of gender discrimination in credence goods markets

depends on both the specificity of the transaction and the type of fraud.

The remainder of this paper is organized as follows. In section 2, we briefly present the

related literature and how we aim to contribute to it. Section 3 describes the experimental

design and theoretical predictions. We present the results and the methodology employed

in Section 4. Section 5 discusses the results and concludes.

2 Related works

The present study is related to two different branches of economic literature. First,

it is closely linked to literature on (i) gender differences in preferences and their impact

on economic outcomes and (ii) gender discrimination. Second, it is also related to the

literature – and for the most part the experimental one – on credence goods markets.

Below, we summarize these branches of the literature highlighting the novelty of our

study.

As far as we are aware, only two studies have jointly dealt with these two topics.

First, Agrawal et al. (2019) experimentally investigated the role played by the gender of

experts in the choice of incentive structure and the provision of credence goods. Par-

ticipants playing the role of experts faced a dilemma between maximizing their earnings

(or minimizing their effort) and helping their customers by their actions in a real-effort

task. Prior to performing the real-effort task, participants (playing the role of experts)

had to choose from among three types of payment schemes: capitation, fee-for-service or

salary. Controlling for the expert’s performance, ability and self-confidence, the authors

found no gender differences in preferences for variable rate payment schemes but did find

differences in earnings. The choice of variable rate payment across genders departs from

the prior literature, see for instance, Dohmen and Falk (2011). The differences in earn-
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ings were due to the number of services provided. Under fee-for-service schemes, men

listed more services than women and this accounted for higher earnings in male popula-

tion. However, evidence presented in the Agrawal et al. (2019) paper only concerns the

causal relationship between the gender of service provider, the selection of a payment and

the provision of credence goods. Our investigation adds another dimension by providing

information about the gender of both the service provider and the receiver.

Second and probably more closely related to our study, the paper of Balafoutas et al.

(2017) addresses, among others, the question of gender discrimination in the market for

taxi rides in Athens. Although the authors found no difference in over-treatment indices

across gender, substantial differences were observed in charging behavior. The results of

the experiment show that female passengers were more likely (about 23% more) to be

overcharged than male passengers in the control treatment. However, when the passenger

explicitly informed the taxi driver that the fare would be reimbursed by the employer,

no gender difference was observed (overcharging rates were similar across gender in this

case). In contrast to the above study, we consider not only the gender of the buyer but

also that of the seller. Our case is thus more specific as gender pairing of players is central

to our design and represents the within-subject variation of our treatments.

2.1 Gender in the economic literature

2.1.1 Gender differences

A considerable amount of economic literature has documented many differences in

preferences between men and women. These results point out that women exhibit a

greater aversion to financial risk (Booth and Nolen, 2012; Charness and Gneezy, 2012;

Booth et al., 2014; Filippin, 2016) and tend to flee competitive environments by preferring

deterministic payment schemes such as piece-rates (Niederle and Vesterlund, 2007; An-

dersen et al., 2013; List and Gneezy, 2014; Kuhn and Villeval, 2015). These experimental

studies also identified that women had a more pro-social attitude (Andreoni and Vester-

lund, 2001; Kamas and Preston, 2015; Balafoutas et al., 2012), a higher degree of belief in

reciprocity (Chaudhuri and Gangadharan, 2007; Dittrich, 2015), and were considered to
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be more trustworthy (Alesina and La Ferrara, 2002; Buchan et al., 2008). Nevertheless,

although these studies investigate the role of the decision maker’s gender, most of them

do not investigate the effect of gender pairing which can produce hitherto unknown effects

which can be different from gender effects. For instance, Sutter et al. (2009) analyzed the

behavior of participants in a bargaining game called power-to-take game (Bosman and

Van Winden, 2002) by varying the gender pairing. Their results indicate that the gender

of participants has no effect alone, but it did when gender combinations were considered:

the take and destruction rates were lower in mixed gender pairing than in same gender

pairing.

2.1.2 Discrimination

This paper also builds on the literature on (gender) discrimination. This branch

of literature is very well developed as it applies to the labor market. Two papers are

especially relevant to our topic. First, the paper of Bertrand and Mullainathan (2004)

investigated the prevalence of ethnicity-based discrimination in callbacks for a job applica-

tion. The authors showed strong evidence of racial discrimination against CVs displaying

Afro-American sounding names. Also, by varying the quality of the CVs they sent to

employers, the authors showed that an increase in the quality of the CV had a far lower

marginal effect on the number of callbacks received with Afro-American sounding names

compared to white sounding names.

More recently, Gneezy et al. (2012) offered an overview of several case studies in which

discrimination was highlighted. In each of the market situations examined, discrimina-

tion was prevalent. Questioning its underlying motivations, the authors suggested two

complementary explanations depending on whether the object of discrimination could

be perceived as controllable (e.g. obesity or homosexuality) or not (e.g. race, sex or

physical disabilities) by the individual. In the former case, the data supported evidence

for a taste-based discrimination (Becker, 1971) while in the second case when the object

of discrimination was perceived to be out of control, statistical inference (Phelps, 1972)

appeared to drive discrimination.
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This strand of literature finds a significant association between gender of economics

agents, gender pairing and economic decisions. It also provides insights into the moti-

vations that drive decision-makers to discriminate. However, the extent of fraud as well

as its determinants in the four possible gender constellations are still an open question.

Thus, to complement these studies, we provide an analysis of how mutual observation of

gender of agents affect fraudulent provisions of credence goods.

2.2 Credence goods studies

Regarding the literature on credence goods, the framework developed by Dulleck and

Kerschbamer (2006) offers a comprehensive theoretical analysis of credence goods. In

order to be efficient, these markets need to be regulated by such institutional factors such

as liability2 or verifiability3 (although one of them is theoretically sufficient to ensure full

efficiency). In a controlled laboratory experiment, Dulleck et al. (2011) explored the role

of these institutional factors under different market conditions. The results show that

institutional factors do not have the predicted role: while liability does indeed protect

consumers against over-pricing and offers high efficiency rates (above 80%), verifiabil-

ity is only partially effective in preventing over-provision. Under verifiability, efficiency

rates were low and close to those observed in the treatment without it. According to the

authors, the heterogeneity of distributional preferences explains this result: anti-social

sellers do not post the predicted prices in accordance with standard selfish preferences.

In a later paper, Kerschbamer et al. (2016) confirm that the level of efficiency in markets

under verifiability is positively correlated with the presence of pro-social and efficiency-

loving sellers within these markets. They conclude and report the following policy impli-

cations which suggest that differences in preferences contribute to determine fraudulent

outcomes:

“Instead of choosing doctors, mechanics or computer specialists exclusively
2The expert must provide a sufficient quality, which therefore prevents under-provision.
3The expert must charge for the quality provided, which therefore prevents overcharging.
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according to their training, customers or their representatives should also

take into consideration the attitudes of these experts to their customers. [...]

Public policy might step in here, for instance, by screening applicants for

particular jobs [...]. A CV featuring an impressive track record of volunteer

work might well act as a screening device” (Kerschbamer et al. (2016) p. 415).

However and despite the close connection that exists between preferences and the gender

of economic agents, these approaches did not address the question of gender to explain

the failure of verifiability.

Several other studies have explored the overpricing dimension of fraud (Sülzle and

Wambach, 2005; Liu, 2011). More recently, surveys, laboratory and field experiments

have contributed to the analysis of markets for credence goods. In these field experi-

ments, some determinants – such as the informational distance (necessarily implying a

lack of knowledge - Balafoutas et al. (2013)) or a low socio-economic status (Gottschalk

et al., 2018) – have been found to be related to a higher level of fraud. See, Kerschbamer

and Sutter (2017) and Balafoutas and Kerschbamer (2020), for a survey of the experi-

mental literature.

We add to this literature on credence goods with a laboratory experiment on the

mutual gender observation of the other players’ gender in neutral and contextual frame-

works.

3 Experimental design

3.1 Experimental Market

In the main task of our experiment, participants were asked to interact in a fictitious

market. This specific market reproduces the conditions under which credence goods

are provided. The market was developed in a theoretical analysis by Dulleck and Ker-

schbamer (2006) and first studied experimentally by Dulleck et al. (2011). Considering

7



the interaction between verifiability and social preferences previously indicated, we de-

cided to study how the market functions under the institutional factor of verifiability.

Making actions verifiable means that consumers are able to observe ex post the quality

they received. Hence, they are protected against overcharging.4 Figure 1 contains an

extensive-form representation of the game by Dulleck et al. (2011).

Figure 1: Market and sequence of the game

As in Dulleck et al. (2011), each consumer (he) knows that he has a problem but

he does not know how severe it is (it can be major or minor with probability h and

(1 − h), respectively). The problem must be solved by a visit to an expert (a seller), a

recommendation, and a provision. The seller has to provide one of two types of quality

(respectively denoted as tL and tH for low and high quality treatments). The low quality

only solves the minor problems while the high one solves both minor and major ones. If

the quality is sufficient to solve the problem, the consumer receives a payoff of v, otherwise

a payoff of 0, from which the price paid must be subtracted. The two qualities come at
4Although verifiability should theoretically work as a safeguard, sellers are still allowed to provide a

quality that is insufficient or useless to solve the problem.
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two different costs for the expert (with CL < CH). Costs are fixed and observable by all

players before the first move, i.e., before the seller posts a pair of prices. A game proceed

as follows:

Node 1 - Player A (seller): Each seller posts a price for each of two qualities

(PL ≤ PH).

Node 2 - Player B (consumer): Each consumer observes the prices posted by

the seller, and the characteristics of the seller (age, gender, and field of study) he

is matched with, and decides whether to interact with the seller or not. If the

consumer chooses not to interact (out), both the consumer and the seller get the

payoff o and the game ends. If the consumer chooses to interact (in), the game

continues (nodes 3 and 4).

Node 3 - Nature: Nature randomly determines the severity of the problem each

consumer faces (H or L) according to the probability h and (1− h).

Node 4 - Player A (seller): Each seller (she) observes the severity of the problem

and the characteristics (age, gender, and field of study) of the consumer. She decides

which quality to provide (and because of the verifiability assumption, the price of

the chosen quality is charged to the consumer).

Payoff and feedback - Players A & B: At the end of each period, both the

seller and the consumer receive feedback about their own payoff. From this, the

consumer can infer whether the provision received is sufficient.

Except for the fact that participants were informed of the characteristics of their

counterpart, which was new to our experiment, we followed Dulleck et al. (2011) including

as regards the parameter values. Sellers could post integer prices between 1 to 11 (PL ≤

PH). The ex-ante probability of a consumer having a major and a minor problem was

the same (h = 1− h = 0.5). The cost for providing the minor (major) quality was CL=

2 (CH= 6). The consumer derived a utility of v = 10 when the quality received was
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sufficient. If no trade took place, both the consumer and the seller received a payoff of

o = 1.6.

We used the perfect Bayesian equilibrium as the solution concept. To derive it, we

assumed a risk neutral consumer and a risk neutral seller. We considered three different

types of price vectors:

– An under-provision price markup, i.e., PL − CL > PH − CH .

– An over-provision price markup, i.e., PH − CH > PL − CL.

– An equal price markup, i.e., PL − CL = PH − CH .

In the case of an under-provision (over-provision) price markup, the seller provides the

low (high) quality once a consumer decides to interact. Under an equal price markup,

the seller is indifferent between the two qualities, and, in this case, we assume that she

provides the appropriate one.

Knowing the costs and observing the prices posted, the consumer can infer the seller’s

incentives to provide one quality over another. Anticipating the quality to be provided,

the consumer is willing to interact with the seller only if he can derive a higher utility

from doing so, than not interacting. With a risk neutral consumer, this means that he

enters the market if he can expect his payoff to be no less than o = 1.6. Therefore, for a

consumer to enter given the posted price vectors, we need:

– With an under-provision price markup: 0.5(−PL) + 0.5(10 − PL) = 5 − PL ≥ 1.6,

i.e., PL ≤ 3.4 (and PH < PL + 4).

– With an over-provision price markup: (10 − PH) ≥ 1.6, i.e., PH ≤ 8.4 (and PL <

PH − 4).

– With an equal price markup: 0.5(10−PH)−0.5(10−PL) = 10−(PH +PL)/2 ≥ 1.6.

Because with the equal price markup PL = PH − 4, we have PH ≤ 10.4.

Assuming that the consumer enters the market in a case of indifference, the seller posts

the maximum prices that satisfy the above conditions. The expected payoff for the seller is
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then 1.4 for under-provision, 2.4 for over-provision, and 4.4 for equal mark up. Therefore,

under the perfect Bayesian equilibrium, the seller posts PH = 10.4 and PL = 6.4: the

consumer enters the market, and the seller provides the right quality. The experimental

evidence described above, however, shows that participant behaviors deviate substantially

from these equilibrium predictions.

3.2 Treatments

We varied the gender (of sellers and buyers) and contextualization in our experiment

by employing both a within and between-subject design. In the within-subject dimension,

the gender of the players was revealed to the participants. Since it was a two-player

game, we were able to analyze the behavior of the subjects according to the four possible

gender constellations. Instead of revealing names or providing pictures of counterparts,

we decided to directly reveal the gender by a clear binary information: he or she is either

male or female. This allows us to draw inferences solely based on gender and avoid any

confusion with the effects of variables such as ethnicity, attractiveness, visual expression,

beauty, etc. In the between-subject design, contextual instructions, including the context

of car-repair were provided to half of the participants while the remaining half received

context-free neutral instructions. We chose to use terms related to the car repair market

for the following two reasons. First, since our aim was to simulate conditions under

which credence goods are provided, the market for car repair perfectly falls within this

category. Second, the choice of this context was also motivated by its gender orientation.

This context was chosen to better capture behavior in the field by reproducing a real-

life economic transaction. The within-subject variations of gender were implemented as

follows: each session included a total of 24 participants. These 24 participants were

divided into 3 matching groups of 8 participants. Within a matching group, half of the

participants were assigned the role of consumers and the remaining half were assigned the

role of sellers during the session. We repeated the game 16 times, randomly re-matching

a seller and a buyer each time within the matching group. An overview of the 2 × 4

experimental design is presented in Table 2.
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Table 2: Experimental design

F-F F-M M-F M-M Without framing With framing
Condition without framing (Baseline) Player A Mechanic

Seller is a female Seller is a female Seller is a male Seller is a male Player B Consumer
Buyer is a female Buyer is a male Buyer is a female Buyer is a male Type 1 Light breakdown

Condition with framing (Context) Type 2 Heavy breakdown
Seller is a female Seller is a female Seller is a male Seller is a male Action 1 Light repair
Buyer is a female Buyer is a male Buyer is a female Buyer is a male Action 2 Important repair

For instance, later in the paper the abbreviation Baseline-F-F stands for female seller and female buyer in the baseline
condition (without framing).

3.3 Control tasks

The literature has documented many differences in preferences between men and

women. As control variables, we considered social and risk preferences because (i) findings

are robust5 (Croson and Gneezy, 2009) and (ii) we believe they have economic implica-

tions in provision decisions considering the behavioral mechanisms described hereafter.

On the one hand, risk-averse sellers are expected to provide an efficient quality to avoid

impairing the trade relationship (that costs in the long run) and they post lower prices

in order to avoid the risk of not interacting with a consumer for a profitable price6. Like-

wise, pro-social sellers are also expected to provide an appropriate quality because an

inefficient quality decreases consumer payoffs that in turn decrease their own payoff. On

the other hand, risk-averse consumers are expected to be reluctant to interact.

We measured social preferences using the SVO Slider Measure (random matching

procedure, Murphy et al., 2011). Attitudes toward risk were elicited with the Holt and

Laury (2002) multiple price list.

3.4 Experimental procedures

The experiment was conducted in the Laboratory for Experimental Economics (LEEN)

in April and November 2018. It was computerized using z-Tree (Fischbacher, 2007). Par-

ticipants were recruited among those registered in the ORSEE (Greiner, 2015) database.
5Notably, Kamas and Preston (2015) show that social preferences are of importance to explain

economic outcomes. The authors show that women choose egalitarian payoffs more often than men. In a
broader perspective, Balafoutas et al. (2012) reported no significant difference between men and women
in the willingness to choose a competitive rate payment to enter a tournament after controlling for social
preferences and risk attitudes. This shows the crucial direct link between gender and preferences.

6This will also be mentioned in the formulation of our hypotheses.
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In total, 8 sessions were conducted, each with 24 participants. None of them participated

more than once. Four sessions implemented the condition with neutral instructions and

another four sessions implemented the condition with framed instructions. All 192 par-

ticipants were the students in economics and between 18 and 26 years old. The absence of

variation in the Field of study and Age variables reduced potential experimenter demand

effects (Zizzo, 2010). The experiment was designed to determine whether the gender

of participants was relevant information to the seller’s likelihood to defraud consumers.

Although Gender was the key variable we were interested in, we decided to add two

more variables to avoid an emphasis on gender. During the experiment and for each

buyer-seller pair, the opponent’s age and field of study were displayed on the screen (see

Figure 2 for a screenshot in the treatment without framing (the original was in French)).

However, these two additional variables – thanks to strict control of the recruitment pro-

cess – did not vary. It was therefore possible for us to make comparisons based on the

Gender variable with all things equal otherwise.

Table 3 provides summary statistics of the participants’ characteristics. Just under

half the sample was female (48%) reflecting our equal gender-based recruitment.7 Figure 3

presents the participants’ SVO scores.8

On their arrival at the laboratory, the participants were seated randomly at each

computer. At the beginning of each session, they were asked to fill out an idiosyncratic

questionnaire (including questions about gender, age and degree). Answers from this

questionnaire were extracted and displayed on the participants’ screen in the credence

goods game. Then, they completed the SVO and Holt & Laury risk elicitation control

tasks. Once matching groups of 8 participants were formed, instructions of the main
7Despite of our efforts, due to no-show, we could not achieve the complete balance in the gender in

every session. Note that because participants were randomly divided into three matching groups of 8
participants (4 sellers and 4 buyers) in each session, we could generate various combinations of gender
pairing across 16 repetitions within each matching group. However, as one can observe in Table 5, this
resulted in a varying number of observations across four gender pairings in both Baseline and Context.

8The bars indicate the proportion of subjects expressing a corresponding SVO angle. This histogram
suggests a multimodal distribution of SVO types. Two large clusters can be observed: one in the prosocial
category with a shift to the left (toward individualist) and a second in the individualist region with a
shift to the right (toward pro-social).
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Figure 2: A z-Tree interface screenshot of the game’s node 4 in the Baseline treatment

Screenshot for player A (the seller), after player B has accepted to interact with him. On the right-hand
side, numbers from 1 to 6 correspond to the sequence in which information appears on the screen. At
this point in the game, player A has to make a decision (Action 1 or 2 – Å). If we go back to the top
of the figure, before player A makes his decision, he can observe the following information about player
B: the action needed to solve the problem (À), gender (Á), age (Â), field of study (Ã). A reminder of
player A’s posted prices is also displayed (Ä). Players A sees a similar screen at node 2 when making
the decision to enter the market (except for information À).

task were read aloud. Participants answered a control questionnaire to ascertain their

understanding of the game.9 Finally, the credence goods game described in the market

subsection was played. A session lasted one hour on average including instructions,

questionnaire, control tasks, and payment. During the experiment, we used the fictitious

ECU currency that was converted to euros at the rate of 1 ECU = 0.20 euro. Participants

were paid confidentially at the end of the experiment. Average payment was 16.86 euros

(5 euro show-up fee included).10 A difference in profit close to 4 euros to the advantage

of the seller was observed, which can be explained by the fact that once they decided to

interact, consumers had no choice but to rely on the seller’s decision and thus could be
9Appendix F provides an English translation of the instructions and the control questionnaire.

10One participant earned 2.65 euros in the experiment. He received 5 euros in accordance with the
LEEN remuneration policy and was not informed that he had gained less than 5 euros.
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Table 3: Participant characteristics

Mean S.d. Min Max # Independent obs.

Female 0.48 0.5 0 1 192

Female (seller role) 0.44 0.5 0 1 96

Altruist 0.005 0.07 0 1 192

Prosocial 0.51 0.5 0 1 192

Individualist 0.48 0.5 0 1 192

Competitor 0 0 0 0 192

Risk aversion 4.2 1.97 0 10 192

Profit (euros) 16.86 3.73 2.65 24.90 192

Profit seller role (euros) 18.79 2.52 13.24 24.90 96

Profit consumer role (euros) 14.93 3.75 2.65 24.43 96

exploited.

4 Hypotheses and Results

4.1 Hypotheses

The following hypotheses were developed on the basis of the previous discussion on

(i) gender effects (that may influence player beliefs) and (ii) discrimination phenomena.

Seller behavior

As noted above, the literature suggests that women are financially more risk averse

than men. Thus our first hypothesis was related to gender differences in the price posting

step. Given that sellers were free to post the prices they wished (as long as PL ≤ PH),

a risk averse seller could try to convince the consumer to enter by posting lower prices

that satisfy ΠH = ΠL.

H1: A risk averse seller will try to avoid the risk of not interacting with a consumer for

a profitable price. To do so, he will post lower prices.
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Figure 3: Participant SVO scores

Moreover, one should expect that the more prosocial a seller is, the more the provision

behavior is honest (Kerschbamer et al., 2016).

H2: A seller with pro-social distributional concerns is less likely to defraud consumers.

As mentioned above, the literature emphasizes the correlated role of distributional

preferences and gender in determining economic outcomes (Kamas and Preston, 2015;

Balafoutas et al., 2012). Moreover, the literature suggests that women are considered to

be more trustworthy (Alesina and La Ferrara, 2002; Buchan et al., 2008).

H3: Because women tend to behave more pro-socially and tend to prefer egalitarian

payoff, women sellers are less likely to defraud buyers than male sellers.

We expected the specific car-repair market environment to induce a belief associated

with gender stereotypes. Given the belief that women are less knowledgeable about car

repair than men, it was hypothesized that, in this particular case, women would suffer

more from fraudulent behavior upon deciding to interact with sellers. In the treatment

without framing, i.e., in the absence of oriented beliefs, no discrimination was expected

occur.

H4: In the framed condition, female buyers are more likely to be defrauded than male

buyers.
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Buyer behavior

According to the H3 hypothesis, buyers expect to be defrauded less by female sellers

than by male sellers. Anticipating this, buyers could therefore be more willing to enter

the market if they are informed that the seller is a woman, and less willing if they are

informed that the seller is a man.

H5: Buyers are less willing to enter the market when they are informed that the seller is

a man rather than a woman.

Expecting both H3 and H4, female buyers should be less likely to interact with male

sellers than with female sellers under the framed condition compared to the non-framed

condition while there should be no such difference for male buyers. The empirical study

of Ellingsen et al. (2013) complementing the work of Croson and Gneezy (2009) argues

for a gender-dependent sensitivity to the context. More precisely, they found that the

behavior of women was considerably affected by the social framing and the context of the

transaction which justifies our hypothesis H6.

H6: The difference between male buyers and female buyers as regards their willingness

to interact based on the sellers’ gender is greater in the treatment with framing than in

the one without. More precisely, since women are more responsive to the context of the

experiment, they are less likely to enter the market in this condition than in the situation

without.

Referring back to the research aim, which is to investigate the effect of the participants’

gender and the market environment on economic outcomes, this section presents the

statistical procedures and describes the results.

4.2 Variables

Table 4 defines and provides an overview of the variables used in the following analyses

and the way they were built.

Table 5 displays summary statistics of these variables. The table is divided into
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Table 4: List of variables

Variables Type Description

Under-provision∗ Categorical 1 if the quality provided is lower than the quality needed, 0 otherwise

Over-provision∗ Categorical 1 if the quality provided is higher than the quality needed, 0 otherwise

Efficient provision∗ Categorical 1 if the seller provides the right quality, 0 otherwise

Interaction Categorical 1 if the buyer enters the market, 0 otherwise

{6,8} Categorical 1 if the seller posts the price vector {6,8}, 0 otherwise

PL Continuous Low-quality price posted by the seller

PH Continuous High-quality price posted by the seller

ΠL Continuous Seller’s profit from providing the low quality : PL − CL

ΠH Continuous Seller’s profit from providing the low quality : PH − CH

| ΠH − ΠL| Continuous Deviation for the incentives to provide the appropriate quality

ΠL − ΠH Continuous Incentives encouraging under-provision: (PL − CL)− (PH − CH)

ΠH − ΠL Continuous Incentives encouraging over-provision: (PH − CH)− (PL − CL)

Context Categorical 1 if instructions are contextualized, 0 otherwise

Male Categorical 1 if the seller is male, 0 otherwise

Buyer Male Categorical 1 if the consumer is male, 0 otherwise

SVO angle Continuous SVO ring, the higher the more prosocial (from −7 to 61)

Risk aversion Continuous H & L risk elicitation method, the higher the more risk averse (from 0 to 10)

∗: Conditional on Interaction = 1
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4 panels to present the overall summary statistics and those broken down to various

treatments. Panel (a) corresponds to the between-subject dimension of our experiment.

It presents the mean values for the whole experiment and separately for the baseline

condition (without framing) and context condition (with framing). Second, panel (b)

corresponds to our within-subject dimension and presents the results according to the

four possible gender couple constellations. Panel (c) presents the effect of gender pairing

in the baseline condition and panel (d) in the context condition.

As can be seen in panel (a) of Table 5, all the variables seem to be sensitive to our

context condition: compared to the baseline condition, buyers enter the market more

(+10 pp on average)11 and are on average less likely to suffer from mis-provision (mainly

due to the large decrease in the frequency of under-provision decisions from 0.58 to 0.35).

This, in turn, translates into higher profits for consumers (nearly twice as much) and thus

lower profits for sellers. However, panel (b) shows no difference in the decision to enter

the market (to interact) between the four gender constellations: ratios are very similar.

Interestingly, we find that almost two-thirds of the consumers (from 0.60 to 0.66) were

provided with the right quality. This result, however, hides wide variations between under

and over-provision. For instance, the M-M gender pairing simultaneously combines higher

ratios for under-provision (0.61) and lower ratios for over-provision (0.19), compared to

the F-M gender pairing (0.37 for under-provision vs. 0.44 for over-provision). Regarding

profits, further differences can be observed between the experimental conditions. In M-M

and M-F configurations (i.e., where sellers are male) earnings are higher for sellers than

in F-M and F-F ones (i.e., where sellers are female). But we find the opposite regarding

consumer profits: consumers earn more from trading with women (although the difference

is much smaller: on average 1.55 ECU in F-F and 1.48 ECU in F-M vs. 1.40 ECU in

M-F and 1.18 ECU in M-M)).

Let us now turn to the mixed effect of gender pairing according to the two different
11Figure 4 presented in Appendix A shows that the average relative frequency of trade (all treatments)

is around 70 percent at the beginning of the experiment and that it gradually decreases to just under
50 percent. This graph corroborates the findings of Dulleck et al. (2011) on the failure of verifiability to
ensure efficiency and full trade volume as well as the learning process occurring during the experiment
due to the experience of under-treatment.
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Table 5: Descriptive statistics by treatment

Panel (a) Panel (b) All

All Baseline Context M-M M-F F-M F-F

Interaction1 0.53 0.48 0.58 Interaction1 0.51 0.55 0.52 0.53

Efficient provision1 0.63 0.58 0.67 Efficient provision1 0.61 0.65 0.60 0.66

Under-provision1 0.46 0.58 0.35 Under-provision1 0.61 0.45 0.37 0.41

Over-provision1 0.29 0.26 0.31 Over-provision1 0.19 0.28 0.44 0.29

Actually charged price2 6.64 6.88 6.45 Actually charged price2 6.34 6.82 6.75 6.62

Seller profit2 2.35 2.51 2.19 Seller profit2 3.2 3.22 2.61 2.90

Consumer profit2 1.40 0.93 1.85 Consumer profit2 1.18 1.40 1.48 1.55

Most chosen {PL, PH}

{6,8} {6,8} {6,8}

Most chosen {PL, PH}

{6,8} {6,8} {6,8} {4,8}

{5,8} {7,8} {5,8} {5,8} {5,8} {4,8} {5,8}

{4,8} {6,10} {4,8} {6,6} {7,8} {5,8} {5,10}

# Observations 1536 768 768 # Observations 396 468 340 332

panel (c) Baseline Panel (d) Context

M-M M-F F-M F-F M-M M-F F-M F-F

Interaction1 0.47 0.53 0.44 0.46 Interaction1 0.54 0.57 0.60 0.60

Efficient provision1 0.55 0.68 0.44 0.60 Efficient provision1 0.67 0.62 0.71 0.69

Under-provision1 0.67 0.42 0.7 0.52 Under-provision1 0.53 0.47 0.10 0.28

Over-provision1 0.21 0.24 0.4 0.23 Over-provision1 0.17 0.31 0.46 0.32

Actually charged price2 6.64 7.05 6.49 7.28 Actually charged price2 6.04 6.61 6.94 6.12

Seller profit2 3.56 3.48 3.11 3.80 Seller profit2 2.84 3 2.25 2.22

Consumer profit2 0.78 1.31 0.80 0.78 Consumer profit2 1.63 1.48 2.18 2.31

Most chosen {PL, PH}

{6,8} {6,8} {6,8} {6,7}

Most chosen {PL, PH}

{6,8} {6,8} {4,8} {4,8}

{6,6} {7,8} {6,10} {6,10} {5,8} {5,8} {6,8} {5,8}

{7,8} {5,8} {11,11} {7,8} {4,8} {5,7} {5,8} {5,10}

# Observations 212 220 172 164 # Observations 184 248 168 168

Couples’ appellations are shortened according to Table 2. The first (second) letter refers to seller’s (buyer’s) gender. The letter "M" ("F") stands for Male
(Female). Differences must be read vertically.

1 Relative frequency. These frequencies are computed from different totals, thus they do not add up to one. First, they are conditional on consumer’s
choice to interact. Second, if a consumer is a high type, over-provision is not possible by definition and conversely if the consumer is a low type,
under-provision is not possible by definition.

3 In experimental currency units, mean per period.
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market conditions. When performing a cross-comparison across gender pairing between

treatments, we note that under the context condition (panel (d)) and compared to the

baseline (panel (c)), female sellers more often provide the appropriate quality to male

buyers (+27 pp, from 0.44 to 0.71). Moreover, the average frequency of over-provision

is larger in the F-M configuration compared to others. Intriguingly, we observe that the

treatment with context reduces under-provision from female sellers and especially toward

male buyers (from 0.70 to 0.10). Regarding paid prices, even though some differences can

be noticed in prices across the composition of pairs, no clear pattern is observed.12

In what follows, we consider first the sellers’ behavior (section 4.3.1) and second, the

consumers’ behavior (section 4.3.2), by testing the hypotheses presented above. Since we

have 192 subjects, this gives us 96 buyer-seller pairs (i.e. 48 in each condition) interact-

ing over 16 rounds generating an unbalanced panel dataset of 1536 observations in total

(see Table 5).13 In our econometrics analysis, we first used a panel data random effects

linear specification to analyze the determinants of posted prices. We then used panel

data random effects probit regressions to investigate the likelihood of occurrence of the

following: under-provision, over-provision, efficient provision and interaction. Given the

endogenous nature of financial incentives in the choice of provisions (prices are posted

by each seller at each period), we employed a two-stage probit least squares (2SPLS)

estimator.14 We chose our instruments with the objective of eliminating the correlation

between these financial incentives and our variables of interest (i.e., treatments). The

first stage consists in exclusively using variables from the price posting stage (seller char-

acteristics and market environment) to predict markup difference. In the second stage,

the dependent variables under-provision, over-provision, and efficient provision were es-

timated from the sellers’ point of view.15 The interaction decision was estimated from
12Other results and evidences related to prices will be presented in Section 4.3.1.
13Unbalanced panel data structure is due to (i) either the unwillingness of consumers to enter the

market or (ii) the consumer’s type that is determined by nature. We provide examples of (i) and (ii).
(i) : If a consumer decides to not enter the market, no quality can be given at this period and therefore
no behavior can be observed.
(ii) : If a consumer is a high type, over-provision is not possible by definition.

14In Appendix E, we provide results of regressions for the under-provision, over-provision, and efficient
provision variables using a probit analysis without instrumenting for financial incentives in predicting
the occurrence of behaviors.

15These three estimations deal with unbalanced panel data structure. See footnote 13.
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Table 6: Data analysis methodology

Model Instruments Unit of observation

PL Linear panel data random effects Not applicable Seller’s decision

PH Linear panel data random effects Not applicable Seller’s decision

Under-provision Probit panel data random effects ΠL − ΠH Seller’s decision

Over-provision Probit panel data random effects ΠH − ΠL Seller’s decision

Efficient provision Probit panel data random effects | ΠH − ΠL| and {6, 8} Seller’s decision

Interaction Probit panel data random effects Not applicable Consumer’s decision

the consumers’ point of view. For each model, we provide two goodness-of-fit measures:

the McFadden R-squared value16 and the log-likelihood ratio (LLR) value.17 Pairings of

female sellers and buyers in the non-framed treatment constitute the benchmark. Table

6 summarizes the methodology used for analyzing the data.18

4.3 Findings

4.3.1 Seller behavior

Prices and markup

Let {PL, PH} be a price vector posted by sellers in our experiment. Our sample is

characterized by a very high prevalence of price vector {6,8} and {5,8} capturing about

quarter of all observations (respectively 14 and 8 percent). The equilibrium equal markup

price vector {6,10} is posted in only 4 percent of cases.19 Given that each quality has

a fixed cost (CL = 2 and CH = 6), these prices vectors reflect financial incentives that

encourage under-provision (6 − 2 > 5 − 2 > 8 − 6 i.e., ΠL > ΠH). About 62 percent of
16Computed as the Log-likelihood value intercept-only model−Log-likelihood value model considered

Log-likelihood value intercept-only model .
17Computed as 2(Log-likelihood unconstrained model− Log-likelihood constrained model). We used

the LLR value for joint hypothesis testing.
18As noted in footnote 7, in each session, participants were divided into matching groups consisting of

8 subjects with equal number of buyers and seller. Thus, there are 24 independent matching groups. Our
analyses, however, do not explicitly take this data structure into consideration because of the two-stage
estimation procedure we employ as discussed above.

19Figures 5, 6, and 7 and Table 13 in Appendix B plot actual posted prices in each treatment in order
to give the reader a more precise overview of the distribution of prices.
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Table 7: Panel random effects estimations: prices determinants

PL PH

(Intercept) 6.35∗∗∗ 9.15∗∗∗

(0.16) (0.13)
Male −0.30∗∗ −0.54∗∗∗

(0.12) (0.10)
Context −2.09∗∗∗ −0.43∗∗∗

(0.12) (0.10)
Male × Context 1.05∗∗∗ 0.27∗

(0.17) (0.14)
SVO angle −0.00 −0.01∗∗∗

(0.00) (0.00)
Risk aversion 0.04∗ −0.03

(0.02) (0.02)
R2 0.20 0.04
Adj. R2 0.20 0.04
Num. obs. 1536 1536
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.10

price vectors are of the under-provision type. It should be noted that under-provision is

worse for consumers than over-provision in our experiment, because the former always

results in a negative payoff for them.

However, the fact that the price vector {6,8} is the most prominent confirms the idea

that sellers are concerned about relative payoffs in accordance with Dulleck et al. (2011)

and Kerschbamer et al. (2016). Even though this price vector gives sellers an incentive to

under-treat and thus always provide the low quality in the equilibrium analyses, assuming

they are selfish material payoff maximizers, if sellers provide the right quality, it results

in an equal sharing of the gains from trade. Note that, with PL = 6 and PH = 8, the

profit sellers and buyers make after providing/receiving the low (high) quality is 4 (2).

We consider this possibility in our further analyses.

How do different treatments affect these pricing strategies? We find that context

decreases prices, especially PL: on average prices for low and high quality are respectively

6.25 and 8.52 in the non-framed condition vs. 4.76 and 8.22 in the framed condition.

Table 7 takes a closer look at the determinants of these prices. It clearly shows that

context has a negative effect on the prices female sellers charge, both PL and PH , while
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the effect is larger on PL. For male sellers, context also has a negative effect, especially

on PL, but this negative effect is significantly smaller in magnitude compared to female

sellers as one can observe by the positive and statistically significant coefficient of Male

× Context. Thus, in the framed condition (with context), male sellers post higher PL

than female sellers.

Table 8: Panel random effects estimations

ΠL − ΠH | ΠH − ΠL| ΠH − ΠL

(1) (2) (3)
(Intercept) 0.17 1.69∗∗∗ −0.88∗∗∗

(0.28) (0.15) (0.27)
Male 0.52∗∗ 0.30∗∗ −0.73∗∗∗

(0.22) (0.12) (0.23)
Context −1.32∗∗∗ −0.67∗∗∗ 1.22∗∗∗

(0.23) (0.12) (0.23)
Male × Context 0.41 0.30∗ −0.20

(0.31) (0.16) (0.30)
SVO angle 0.03∗∗∗ 0.00 −0.00

(0.01) (0.00) (0.01)
Risk aversion 0.13∗∗∗ −0.05∗∗ −0.06

(0.04) (0.02) (0.04)
R2 0.20 0.09 0.18
Adj. R2 0.19 0.09 0.17
Num. obs. 377 811 434
RMSE 1.13
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.10

Before moving to the provision decisions, let us first comment on the results of price

markups regressions shown in Table 8. These regressions serve as our first stage re-

gressions for the provision decisions discussed later. For this purpose, we consider three

separate regressions: (1) incentives to under-provide, (2) deviation from the equal markup

and (3) incentives to over-provide. Therefore, for the regression (1), we consider only the

cases where, at the provision stage, the consumer needed H to be treated (and to receive

a positive payoff). Similarly, for regression (3), we consider only the cases where the

consumer needed L. Regression (2) is based on all the cases where consumers decided

to interact with the sellers. The baseline is a female seller interacting with a female

consumer.
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In column (1) of Table 8, the positive and significant coefficient of Male means that

male sellers post different price vectors from female sellers such that it gives them sig-

nificantly higher positive incentives to under-treat consumers (ΠL − ΠH) than female

sellers. As already seen in Table 7 where context reduced PL significantly more than

PH , context significantly reduces the incentives to under-treat. The effect of context on

incentives to under-treat is not significantly different between male and female sellers as

the non-significant coefficient of Male × Context shows.

Moving to column (3) of Table 8, we find that women post larger incentives to over-

treat than men in our baseline situation without the context, as the negative and sig-

nificant coefficient of Male shows. The positive and significant coefficient of Context

indicates that female sellers post larger incentives to over-treat compared to the baseline

situation. As in the case of under-provision price markup, the effect of context is not

significantly different between men and women with respect to the size of over-provision

price markup as indicated by the insignificant coefficient of Male × Context.

Finally, looking at column (2) of Table 8, contrary to the theoretical prediction that

sellers post equal markup prices, a positive difference (in absolute value) between ΠH and

ΠL is on average observed. The conditional mean (controlling for the SVO and degree

of risk aversion) for F-F pairs in the benchmark treatment is 1.69 ECU. This deviation

from the equal markup increases for male sellers to reach an average of 2 ECU in the

benchmark. But it becomes significantly lower for women in the presence of context,

with an average decrease of 0.67 ECU. For men, the positive and significant coefficients

of Male × Context show that the effect of context is smaller on male sellers (average

decrease of 0.37 ECU for them).

Moreover, we find that our control variables related to risk and distributional prefer-

ences appear to be predictive an under-provision price markup only. We find the positive

and significant effect of risk and SVO in column (1). This indicates that the more pro-

social and the higher risk averse a subject is the greater the incentives are to under-treat.

In columns (2) and (3), it can be seen that SVO has at best a moderate impact on the

way other types of incentives are posted.
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In order to identify potentially more subtle connections between distributional pref-

erences and outcomes, we present additional econometric specifications related to the

impact of distributional preferences in Appendix C. To show that an inequality averse

seller can provide the exact quality a consumer needs with the price vector {6.8}, we

built a dummy variable taking the value 1 if the sellers posted these two prices, 0 oth-

erwise. Since this variable is a dummy, a non-linear method would have been the most

appropriate method of estimation. However, a two-stage probit least squares requires,

in the first stage, a linear estimation. We therefore adopted the following method. We

first used a random effects linear model for panel data to predict the the determinants of

posting the price vector {6,8}. We then proposed a probit specification to ensure the ro-

bustness of the results found in the first step of the regression. The results discussed will

be only those that appeared significant in both types of regression. Then, conditional on

the linear estimation of this price vector, we used, in the second stage, a random effects

probit regression to predict the likelihood of the efficient provision variable. Tables 14

and 15 jointly identify the positive relation between the Male variable and posting {6,8}.

That is, males are more likely to post the {6,8} price vector. Conditional on this first

stage, we did not observe substantial changes in the second stage of the estimation which

we discuss further below.

Result 1: Incentives to provide one quality over another are gender and context-

dependent. More precisely,

Result 1-a: In our baseline condition, men are more likely to post price vectors leading

to larger under-provision incentives than women.

Result 1-b: In our baseline condition, women are more likely to post price vectors leading

to larger over-provision incentives than men.

Result 1-c: Moreover, in the presence of context incentives to under-provide and devi-

ation from the equal markup are lower (with a larger absolute deviation in the female

seller’s population than in the male population), incentives to over-provide are neverthe-

less greater.

Result 1 does not provide total support for H1 and H2. Let us now turn to the pro-
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vision decisions. The results of the second stage regressions are summarized in Table 9.

Efficient provision – Regression results presented in column (2) of Table 9 suggest that

male buyers are significantly less likely to receive the appropriate quality from female sell-

ers than female buyers (negative and significant coefficient of Male Buyer). Moreover,

the estimated coefficient of Male Buyer × Context is positive and marginally insignifi-

cant (p-value = 0.11). However, a joint-hypothesis test indicates that male buyers are

marginally significantly (at 10%) more likely to receive an appropriate quality under the

framed treatment compared to the baseline non-framed treatment.20 Neither additional

significant interaction effect with the seller’s gender nor with the context was observed.

At the moment, this result is not sufficient to provide full support for our third hypothesis

but serves us as an intuition. However, as we have observed above, because there are

two types of non-efficient provisions, under- and over-provision, these may be impacted

differently by gender and context. We now analyze them separately.

Result 2: Male buyers are less likely to receive the appropriate quality than female

buyers in our baseline treatment. However, there is suggestive evidence that male buyers

are marginally more likely to receive the appropriate quality when the context is provided

than without. For female buyers, we observe no significant effect of the context.

Under-provision – Column (1) of Table 9 identifies the determinants of under-provision.

Although we accounted for the (negative) effect of context on ΠL − ΠH in our first

stage regression, context has an additional significant negative effect on the likelihood

to under-treat in the case of female sellers. That is, context makes female sellers less

likely to under-treat female buyers than when no context is provided. At the same time,

the positive coefficient on Male × Context indicates that male sellers are significantly
20We used the likelihood ratio test. The reference estimations presented in Table 9 are unconstrained

in the sense that we allowed coefficients to differ according to the gender of the seller, buyer and the
market environment. Alternative constrained estimations where parameters are forced to be the same
are provided in Appendix D. Estimation (3) of Table 16 is constrained in that the effect of context is
assumed to be the same across male and female buyers and, thus, does not include the interaction term
Male Buyer × Context. We reject the null hypothesis that the effect of context is the same between male
and female buyers at the 10% level (chi-square score = 5.21, df = 2, p-value = 0.074).
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Table 9: Panel probit estimations: Provision decisions

Under-provision Efficient provision Over-provision
(1) (2) (3)

(Intercept) 0.05 0.22 −0.56
(0.57) (0.35) (0.44)

Male −0.37 0.22 −0.09
(0.49) (0.22) (0.42)

Male Buyer 0.34 −0.43∗∗ 0.49
(0.37) (0.22) (0.36)

Male × Male Buyer 0.42 0.12 −0.76
(0.53) (0.29) (0.50)

Context −1.27∗∗ 0.30 0.27
(0.55) (0.23) (0.41)

Male × Context 1.36∗ −0.42 −0.12
(0.72) (0.30) (0.53)

Male Buyer × Context −1.01∗ 0.46 −0.01
(0.57) (0.29) (0.46)

Male × Male Buyer × Context 0.38 −0.03 −0.15
(0.77) (0.39) (0.65)

ΠL − ΠH 0.08
(0.12)

| ΠH − ΠL| −0.07
(0.15)

ΠH − ΠL −0.34∗∗∗

(0.12)
SVO angle 0.00 0.00 −0.01

(0.01) (0.00) (0.01)
Risk aversion 0.02 0.02 −0.08

(0.08) (0.03) (0.06)
Residual standard deviation σ 1.58∗∗∗ 0.46∗∗∗ 1.03∗∗∗

(0.27) (0.11) (0.19)
Log-Likelihood −204.81 −519.24 −234.22
Mc Fadden R2 0.21 0.03 0.11
Num. obs. 377 811 434
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.10
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more likely to under-treat female buyers in the presence of context.21 Thus the effect of

the context on the under-treatment decision differs between male and female sellers: it

substantially reduces under-provision for female sellers while slightly encouraging it for

male sellers. Furthermore, the negative and significant coefficient associated with Male

Buyer × Context indicates that the context decreases the likelihood of under-provision

toward male buyers compared to under-provision by female sellers without the context22

Result 3: Under-provision is gender and context-dependent. Hence, our experiment

partially supports H3 and H4. In particular,

Result 3-a: Context decreases the likelihood of under-provision for female sellers but in-

creases it for male sellers.

Result 3-b: The presence of context makes male buyers less likely to suffer from under-

treatment.

Over-provision – Column (3) of Table 9 deals with over-provision. None of our treat-

ment and control variables are significant. This suggests that under-provision and over-

provision have different determinants.23

Result 4: From the point of view of our study, under-provision and over-provision di-

mensions of fraud have different determinants. Specifically over-provision is not sensitive

to any of our treatment conditions. Thus, H3 and H4 are not supported as regards to

over-provision in our experiment.

21Estimation (1) from Table 16 is constrained in that the effect of context is the same across sellers.
The likelihood ratio test (chi-square score = 7.71 , df = 2, p-value = 0.021) indicates the rejection at the
5 percent level of the null hypothesis of independence between seller’s gender and market’s environment.
Thus, the effect of the context on the under-treatment decision differs between male and female sellers.

22Estimation (2) from Table 16 in Appendix D is constrained in that the effect of context is the
same across buyers. The likelihood ratio test (chi-square score = 4.77, df = 2, p-value = 0.092)indicates
the rejection at the 10 percent level of the null hypothesis of independence between buyer’s gender
and market’s environment. Thus, the presence of context makes male buyers less likely to suffer from
undertreatment.

23The negative and significant coefficient of ΠH − ΠL is very puzzling for us, and we do not have a
good explanation for it.
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4.3.2 Consumer behavior

Interaction – Table 10 in Appendix A shows that the decision to enter the market does

not significantly vary across our experimental conditions.24 That is, consumer decisions

to enter are very similar across all treatments. Therefore, H5 and H6 regarding buyer

behavior are not supported by our data. This result corroborates the findings of Bonein

and Serra (2009) who reported no significant change in trust behavior according to the

counterpart’s gender in an investment game.

Result 5: Consumer decisions to enter the market are very similar across all the treat-

ments. Hence, H5 and H6 are not supported.

Summing up our findings, we find partial support for two of our hypotheses H3 and

H4. Indeed, our data suggest that a form of positive discrimination toward males occurs

in specific context in which buyers are subject to under-treatment. We also find that

male sellers are more likely to receive an appropriate quality in the framed treatment.

This indicates an important role played by the market environment, and shows that the

prevalence of gender discrimination depends on the context of the transaction. In the

next section, we discuss the results and the underlying mechanisms which might explain

these findings.

5 Discussion and conclusion

In this paper, we conducted a controlled laboratory economic experiment from which

we analyzed the behavior of 192 subjects. The starting point of this project was to
24All joint-hypothesis tests imposing restrictions on this regression regarding our variables of interest

are insignificant. Furthermore, in Appendix A we show additional results of probit regression analyses for
the interaction decision. Regarding the effect of past outcomes, Table 11 presents the results including
two new variables: Sufficient in t−1 and Profit in t−1 that respectively account for (i) whether the quality
provided in the previous period was sufficient to solve the problem and (ii) consumer’s profit during the
previous period. Then, investigating the effect of learning during the experiment, Table 12 presents
the results of the regression analysis for periods 1 to 8 (column (1)) and periods 9 to 16 (column (2)).
The results reveal that interaction decisions are still solely significantly negatively affected by the prices
posted by the seller. Indeed, we do not observe any significant change in behavior due to past outcomes
nor learning effect (no significant change between the last rounds compared the first ones).
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explore the causal link between the gender of economic actors and discrimination in the

provision of credence goods. The latest Global Gender Gap report (2020) of the World

Economic Forum states: “in many countries, women are significantly disadvantaged in

accessing credit, land or financial products, which prevents opportunities for them to

start a company or make a living by managing assets” (p. 5). This points to the need for

an understanding of the gender discrimination phenomenon that occurs in markets with

strong informational asymmetries (such as financial advisory markets) and that might

impact others spheres of economic life.25 Thus, this issue deserves attention.

To the best of our knowledge, no other studies have been conducted to understand the

effect of mutual observation of the other players’ gender within these specific markets.

Prior studies reviewed have noted the importance of gender differences in preferences,

but none of them have assessed its impact on provision behavior in credence goods mar-

kets. These markets are characterized by huge informational asymmetries and expose

consumers to a wide range of fraudulent behaviors that are of significant importance.26

To address this question, we proposed a new experiment extending the one conducted

by Dulleck et al. (2011), in which we dealt with the effects of a market environment and

participant gender in a 2×4 design. We made several hypotheses with respect to discrim-

ination and trust. Our design allowed us to assess the influence of gender information

on (fraudulent) behavior and address the following issues: Is gender a driver variable in

the choice of (i) provision and (ii) interaction with an expert? Moreover, are these effects

sensitive to the context of the transaction?

As predicted, we found, even in our highly stylized experiment, evidence of a context-

dependent gender discrimination. This could be the case in the market for car repair

where women are subject to negative gender discrimination. We identify two main chan-

nels that may lead to gender discrimination. First, it might be the result of a statistical

discrimination (Phelps, 1972). This result supports the hypothesis that the strategic de-
25That said, markets for health advice are not exempt as shown by the title of the international

conference held in 2016 and hosted by CERES “Gender-Sensitive Health Literacy – A Future Concept
for Public Health?”. Experts argued that there remains much to be done to avoid “under-, over- and
mis-provision of health services” due to gender-related inequalities.

26In this paper we only considered under-provision and over-provision issues.
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cision to provide one quality over another is based on the consumer’s knowledge about

the good or service provided – knowledge that is hypothesized by sellers. The rationale

is the following. Independently from the level of expertise required to provide a good or

service, each transaction is rooted in a specific context including - but not limited to -

historic, social, cultural, or geographical factors. The smaller the informational distance

hypothesized, the less likely sellers feel free to discriminate consumers. Second and in

addition to that, principle of taste-based discrimination (Becker, 1971) provides an alter-

native explanation. According to this principle, discrimination is rooted in preferences

and driven by a sort of animus toward women as members of an out-group. Thus, the

discrimination occurring in our experiment would results from male sellers who dislike

and exhibit anti-social preferences against women by favoring male buyers. Put another

way and as particularly evidenced in our framed treatment, the taste-based explanation

could be interpreted as a form of sexism that sellers exhibit against women. However,

since in our experiment we did not elicit the sellers’ beliefs about the consumer’s knowl-

edge, nor did we ask them how these beliefs were formed, nor even did we invite them to

reveal their strategies, we are not able to disentangle between the two channels. Consid-

erably more work will be needed to clearly distinguish these different drivers of gender

discrimination: biased beliefs and taste-based discrimination.

While gender information seems to have no effect on the decision to enter (in any of our

treatments), we unexpectedly find that the two dimensions of fraud – over-provision and

under-provision – have different determinants. Even if we identify gender discrimination

as a key driver of under-provision, it is not the reason for over-provision. Note that in our

experiment, under-provision hurts the consumers much more than over-provision. Thus,

although as we have noted that our experiment does not clearly distinguish between

the two channels of discrimination, taste-based or statistical, our result may be better

explained by the former than the latter.

What is clear from our experiment is that female consumers should be simply aware

that the quality of some services provided by men could be lower than required due

to specific malevolent targeting. Our results provide a possible rationale to the general

32



perception that women are discriminated in markets for car repair even when the quality

of the service provided can be verified. However, there is an important mechanism that is

absent in our study but may prevent gender discrimination and reduce the level of fraud,

reputation. This is especially relevant in the age of digitalization with the general access

to consumer’s online reviews: it might be a powerful tool creating strong incentives for

experts to change their behavior.27

Public policies implemented with a view to reducing the contextual weight could also

be useful to overcome some types of gender-based discrimination. Notably, the gender

stereotypes that girls and boys acquire in early childhood still seem to affect their choices

(although unconsciously) as it is the case in our experiment. It hinders progress toward

equality. It seems difficult to eliminate these deep-rooted attitudes by offering a legal

framework to promote equality. As Naves and Wisnia-Weill (2014) explain in their report

for the French government, a change in the micro-incentives that are at play from early

childhood to adolescence could prevent from unfounded differentiation and thus in the

long run from inequality. Since it seems that these subjective beliefs that are shaped from

childhood determine the provision choice, it may be in the interest of public institutions

to address this issue. Further research would be needed to shed more light on this issue.

Our findings complement the existing literature on credence goods. It is encouraging

to compare our results with those of Soraperra et al. (2019) who recently found that under-

provision is sensitive to the sellers’ social image concerns. The fear of being considered by

consumers as an opportunistic seller who always provides high-costs treatments (that may

be unnecessary) may induce decision-makers to undertreat. Given that our design does

not allow us to address this question, this highlights the need for future investigation to

examine the discrimination phenomenon in light of different social image concerns which

is one of the several explanations proposed for differences in fraudulent behavior.

27Experimental results of Dulleck et al. (2011) and Mimra et al. (2016), however, show limited results
on the effect of reputation itself in ensuring efficiency of markets for credence goods.
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A Interaction decision

Figure 4: Relative frequency of interaction
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Table 10: Panel probit estimation

Interaction
(1)

(Intercept) 3.52∗∗∗

(0.39)
Male 0.05

(0.15)
Male Buyer −0.30

(0.24)
Male × Male Buyer 0.02

(0.22)
Context −0.18

(0.24)
Male × Context 0.00

(0.22)
Male Buyer × Context 0.37

(0.33)
Male × Male Buyer × Context −0.27

(0.31)
PL −0.19∗∗∗

(0.03)
PH −0.26∗∗∗

(0.03)
SVO angle −0.00

(0.01)
Risk aversion −0.00

(0.04)
Residual standard deviation σ 0.83∗∗∗

(0.09)
Log-Likelihood −913.89
Mc Fadden R2 0.14
Num. obs. 1536
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05
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Table 11: Panel probit estimation

Interaction
(1)

(Intercept) 3.63∗∗∗

(0.37)
Male 0.01

(0.17)
Male Buyer −0.34

(0.29)
Male × Male Buyer 0.02

(0.29)
Context −0.21

(0.16)
Male × Context 0.01

(0.22)
Male Buyer × Context 0.37

(0.36)
Male × Male Buyer × Context −0.23

(0.33)
Price L −0.19∗∗∗

(0.03)
Price H −0.27∗∗∗

(0.03)
Profit in t−1 0.01

(0.02)
Sufficient in t−1 0.06

(0.18)
SVO angle −0.01

(0.01)
Risk aversion 0.01

(0.04)
Residual standard deviation σ 0.88∗∗∗

(0.10)
Log-Likelihood −853.14
Num. obs. 1440
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05
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Table 12: Panel probit estimations

Interaction Interaction
periods 1 to 8 periods 9 to 16

(1) (2)
(Intercept) 3.57∗∗∗ 3.95∗∗∗

(0.49) (0.59)
Male −0.21 0.38

(0.21) (0.23)
Male Buyer −0.43 −0.14

(0.27) (0.32)
Male × Male Buyer 0.36 −0.44

(0.30) (0.33)
Context −0.47 0.20

(0.28) (0.32)
Male × Context 0.29 −0.39

(0.30) (0.33)
Male Buyer × Context 0.63 0.04

(0.39) (0.45)
Male × Male Buyer × Context −0.57 0.19

(0.43) (0.46)
Price L −0.18∗∗∗ −0.22∗∗∗

(0.03) (0.04)
Price H −0.24∗∗∗ −0.32∗∗∗

(0.04) (0.05)
SVO angle 0.00 −0.01

(0.01) (0.01)
Risk aversion −0.01 0.00

(0.04) (0.05)
Residual standard deviation σ 0.75∗∗∗ 1.01∗∗∗

(0.11) (0.13)
Log-Likelihood −456.11 −452.03
Num. obs. 768 768
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05
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B Most frequently chosen price vectors broken down

by treatment

Table 13: Prices vectors

Treatment Most prominent price vectors (PL, PH)

No frame
(6;8) : 14%
(7;8) : 8%
(6;10) : 6%

With frame
(6;8) : 13%
(5;8) : 12%
(4;8) : 11%

Female sellers
(4;8) : 10%
(6;8) : 8%
(5;8) : 7%

Male sellers
(6;8) : 18%
(5;8) : 9%
(7;8) : 7%

Female sellers no frame (B-F)
(6;8) : 7%
(6;10) : 6%
(6;7) : 6%

Male sellers no frame (B-M)
(6;8) : 20%
(7;8) : 10%
(6;6) : 7%

Female sellers with frame (C-F)
(4;8) : 16%
(5;8) : 10%
(6;8) : 10%

Male sellers with frame (C-M)
(6;8) : 16%
(5;8) : 13%
(5;7) : 8%
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Figure 5: Distribution of prices according to framing

Figure 6: Distribution of prices according to seller’s gender

43



Figure 7: Distribution of prices according to treatment
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C Inequality aversion analysis

Table 14: Efficient provision conditional on different price vectors

1ststage 2ndstage
{6,8} Efficient

(Intercept) 0.04 0.03
(0.05) (0.27)

Male 0.22∗∗∗ 0.23
(0.04) (0.22)

Context 0.01 0.29
(0.04) (0.23)

Male × Context −0.13∗∗ −0.42
(0.05) (0.30)

Male Buyer −0.42∗

(0.22)
Male × Male Buyer 0.12

(0.29)
Context × Male Buyer 0.46

(0.29)
Male × Context × Male Buyer −0.02

(0.39)
{6,8} 0.16

(0.35)
SVO angle 0.00∗∗∗ 0.00

(0.00) (0.00)
Risk aversion −0.01 0.02

(0.01) (0.03)
Residual standard deviation σ 0.46∗∗∗

(0.11)
R2 0.06
Adj. R2 0.05
Num. obs. 811 811
Log-Likelihood −519.25
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.10
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Table 15: Probit 1ststage

1ststage
{6,8}

(Intercept) −2.57∗∗∗

(0.91)
Male 1.09∗

(0.58)
Context −0.67

(0.71)
Male × Context −0.24

(0.71)
SVO angle 0.03

(0.02)
Risk aversion −0.05

(0.10)
Residual standard deviation σ 2.06∗∗∗

(0.48)
Log-Likelihood −246.99
Num. obs. 811
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.10
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D Joint hypotheses tests: constrained estimations

Table 16: Panel probit estimations

Under-provision Under-provision Efficient provision
(1) (2) (3)

(Intercept) −0.39 0.21 0.07
(0.56) (0.56) (0.34)

Male 0.31 −0.41 0.24
(0.37) (0.46) (0.20)

Male Buyer 0.25 −0.10 −0.17
(0.32) (0.28) (0.15)

Male × Male Buyer 0.61 0.50 0.10
(0.38) (0.38) (0.20)

Context −0.50 −1.77∗∗∗ 0.53∗∗

(0.36) (0.48) (0.18)
Male × Context 1.57∗ −0.46

(0.62) (0.24)
Male Buyer × Context −0.83∗

(0.38)
ΠL − ΠH 0.06 0.10

(0.12) (0.12)
| ΠH − ΠL| −0.06

(0.15)
SVO angle 0.00 0.00 0.00

(0.01) (0.01) (0.00)
Risk aversion 0.03 0.02 0.02

(0.08) (0.08) (0.03)
Residual standard deviation σ 1.69∗∗∗ 1.61∗∗∗ 0.48∗∗∗

(0.28) (0.27) (0.11)
Log-Likelihood −208.07 −207.20 −521.85
Mc Fadden R2 0.20 0.21 0.02
Num. obs. 377 377 811
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05
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E Provision decisions without instrumenting for fi-

nancial incentives

Table 17: Panel probit estimations

Under-provision Efficient provision Over-provision
(1) (2) (3)

(Intercept) −0.18 0.17 0.21
(0.58) (0.24) (0.41)

Male −0.78 0.24 0.33
(0.52) (0.22) (0.41)

Male Buyer 0.04 −0.42 0.39
(0.40) (0.22) (0.40)

‘ Male × Male Buyer 0.76 0.12 −0.86
(0.58) (0.29) (0.54)

Context −0.61 0.26 −0.49
(0.56) (0.23) (0.40)

Male × Context 1.17 −0.39 0.14
(0.74) (0.30) (0.50)

Male Buyer × Context −0.64 0.46 0.30
(0.60) (0.29) (0.49)

Male × Male Buyer × Context 0.07 −0.04 −0.66
(0.82) (0.39) (0.69)

ΠL − ΠH 0.71∗∗∗

(0.10)
| ΠH − ΠL| −0.04

(0.04)
ΠH − ΠL 0.60∗∗∗

(0.07)
SVO angle −0.01 0.00 −0.00

(0.01) (0.00) (0.01)
Risk aversion −0.03 0.02 −0.05

(0.08) (0.03) (0.05)
Residual standard deviation σ 1.49∗∗∗ 0.46∗∗∗ 0.73∗∗∗

(0.27) (0.11) (0.19)
Log-Likelihood −167.49 −518.86 −192.24
Mc Fadden R2 0.35 0.03 0.26
Num. obs. 377 811 434
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05
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F Experimental instructions and questionnaire

The instructions (Originally in French and adapted from Dulleck et al. (2011)) are pre-

sented here without framing. They are identical for the two treatments (except for some

words, see Table 2).

F.1 Experimental instructions
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INSTRUCTIONS OF THE EXPERIMENT 
 
 

2 roles and 16 rounds 
 

This experiment consists of 16 rounds, each of which consists of the same sequence of 

decisions. This sequence of decisions is explained in detail below. 

There are 2 kinds of roles in this experiment: player A and player B. At the beginning of the 

experiment you will be randomly assigned one of these two roles. On the first screen of the 

experiment you will see which role you are assigned to. Your role remains the same 

throughout the experiment. 

Players interact with each other in a market composed of 4 players A and 4 players B. 
 

All participants get the same information on the rules of the game, including the costs and 

payoffs of both players. 

 
 
 

Short Overview of the Sequence of Decisions in a Round 
 

1. Player A chooses one price for action 1 and one price for action 2. 
 

2. Player B sees the prices chosen by player A. Then player B decides whether he/she 

wants to interact with player A or not. If not, this round ends for him/her. 

3. Each player A is informed if player B decided to interact with him/her. Then each 

player A is informed about the type of player B who decided to interact with him/her. 

There are two possible types of player B: he/she is either type 1 or type 2. This type is 

not necessarily identical for all players B. Player A has to choose an action for each 

player interacting with him: either action 1 or action 2. 



 

Detailed Illustration of the Decisions and Their Consequences Regarding Payoffs 
 

Each period is at most composed of 3 decisions. These decisions are carried out sequentially. 

Player A makes decisions 1 and 3, while player B makes decision 2. 

 
 

Decision 1: Player A 
 

At decision 1 each player A has to set the prices for both actions, one these prices will then be 

charged to player B in decision 3. 

In decision 3, in case of interaction, each player A has to choose between 2 actions (action 1 

and action 2). Each action has a different cost for player A: 

- Action 1 costs 2 points. 
 

- Action 2 costs 6 points. 
 

To cover these costs, player A must set prices for each of these actions. So, in decision 1, 

player A sets the price for each action. Only (strictly) positive integer numbers are possible, 

i.e., only 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 and 11 are valid prices. Note that the price for action 1 

must not exceed the price for action 2. 

 
 

Decision 2: Player B 
 

Player B is informed of the prices set by player A for the two actions in decision 1. Then 

player B decides whether he/she wants to interact with player A. A variety of information 

about player A is displayed. 

Player B decides whether he/she wants to interact with player A: 
 

− If he/she wants to do so, player B has to click on "Yes" and confirm this by clicking 

on "OK". Then player A chooses an action in decision 3. 

− If he/she does not want to interact, then this round ends and both players get a payoff 

of 1.6 points for this round. 



 

Decision 3: Player A 
 

Before Decision 3 is made (if player B chose ‘Yes’ in Decision 2) a type is randomly assigned 

to player B. Each player B can be of one of two types: type 1 or type 2. This type is 

determined for each player B and is new in each round. With a probability of 50% player B is 

of type 1, and with a probability of 50% player B is of type 2. This probability is completely 

random and independent from the type of other players B. 

Player A gets to know the type of player B before he/she makes Decision 3. Then player A 

chooses an action, either action 1 or action 2, and receives the corresponding price. Player A 

can choose any action but depending on the type of player B, the chosen action could be  

insufficient. 

An action is sufficient under the following conditions: 
 

(i) Player B is a type 1 player and player A chooses either action 1 or action 2. 
 

(ii) Player B is a type 2 player and player A chooses action 1. 
 

An action is insufficient if player B is of type 2 and player A chooses action 1. 
 

At no time will player B be informed of his own type. He will therefore not know if he is a 

type 1 or type 2 player. 

Player A must choose an action (1 or 2). A series of information about player B will be 

displayed. 



 

Payoffs 
 

No interaction 
 

If player B chooses not to interact with player A (decision 2 is “No”) both players A and B get 

1.6 points for this round. 
 
 
 

Interaction 
 

In case of interaction (decision 2 is “Yes”), profits are determined as follows: 
 

- For player A: the price set in period 1 corresponding to the chosen action minus the cost 

(that is fixed and exogenously determined) of the action chosen in decision 3. 

§ Profit A = Price posted for the chosen action - Cost of the action 
 
 
 

- For player B: if the action chosen by player A is sufficient, then player B receives 10 

points. Otherwise, player B receives nothing. From this amount, he has to remove the 

price set by player A for the chosen action. 

Then: 
 

- Player B is type 1: 
 

§ Player A chooses action 1 (sufficient): Profit B = 10 – price1 
 

§ Player A chooses action 2 (sufficient): Profit B = 10 – price2 
 
 
 

- Player B is type 2: 
 

§ Player A chooses action 1 (insufficient): Profit B = 0 – price1 
 

§ Player A chooses action 2 (sufficient): Profit B = 10 – price2 



 

At the beginning of the experiment you receive an initial endowment of 6 points. In addition 

you received 5 euros corresponding to your show-up fee. With this endowment you are able 

to cover losses that might occur in some rounds. Losses can also be compensated by gains in 

other rounds. If your total payoff sums up to a loss at the end of the game your total profit for 

this step of the experiment will be reduced to 0. Please note that there is always a possibility 

to avoid losses in this experiment. 

 
 

To calculate the final payoff, the initial endowment and the profits of all rounds are added up. 

This sum is then converted into cash using the following exchange rate: 

 
 

1 point = 0.25 euros 
 

(4 points = 1 euro). 
 



F.2 Understanding questionnaire
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