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a b s t r a c t 

We conduct an experiment to determine whether market structure affects financial intermediary behav- 

ior. The intermediaries (Agents) are perfectly informed regarding project types and can recommend that 

their clients (Principals) either proceed or discontinue a project. Intermediaries earn revenues only when 

they recommend proceeding with the transaction. Thus, our design captures some of the incentives faced 

by financial advisers in commercial banks, where compensation depends on sales performance, and also 

by money-managers, whose income depends on the size of their portfolios. We find that a monopolist 

intermediary protects the interest of clients better than when intermediaries compete. Our results are 

robust to a significant fee increase and provide additional evidence on the impact of market structure on 

individual incentives and equilibrium outcomes. 

© 2017 Elsevier Inc. All rights reserved. 
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. Introduction 

In 2016, Wells Fargo Bank, one of the largest financial ser-

ices companies in the United States, faced public outrage be-

ause its employees opened over two million unauthorized bank

nd credit card accounts. Some of the former employees said that

hey sold these unauthorized products to reach monthly sales quo-

as and that management tacitly approved the deceptive practices.

nstances of deceptive behavior in financial services have been doc-

mented in Egan et al. (2016) , who determine that one in eight

nancial advisors has a misconduct on their record, and in Cohn

t al. (2014) , who use an experimental approach to show that

anking cultural norms deter honesty. 

According to Akerlof and Shiller (2015) , competitive markets

ay actually contribute to dishonest behavior by tying profit to
∗ Corresponding author. Present address: Diamond, 3rd floor 5230 Mayflower Hill 

aterville, Maine 04901, USA. 

E-mail addresses: jrabanal@colby.edu , jeanpaul.rabanal@yahoo.com (J.P. Rabanal). 

b

t

I

e

d

ttp://dx.doi.org/10.1016/j.jfi.2017.09.001 

042-9573/© 2017 Elsevier Inc. All rights reserved. 

Please cite this article as: O.A. Rud et al., Does competition aggravate m

mediation (2017), http://dx.doi.org/10.1016/j.jfi.2017.09.001 
eception. Thus, the norms in the financial/banking sector can be

haped by the tough competition in the sector or, in other words,

y the market structure. In this paper, we formally test the hypoth-

sis whether market structure has an impact on deceptive behav-

or using a controlled laboratory environment. We study Agent be-

avior across two alternative environments: (i) competition, where

gents compete to provide recommendations to multiple Princi-

als, and (ii) monopoly, where Agents face no competition and can

rovide a recommendation to a maximum of one Principal. We

nd that competition among Agents, such as the financial advis-

rs at the Wells Fargo Bank, undermines truth-telling when clients

ully trust their recommendations. 1 We also conclude that our
1 Due to this feature, where clients are completely naive, the experiment may not 

e fully applicable to situations where reputation is important. For example, repu- 

ational concerns are of consequence for financial intermediaries who underwrite 

POs ( Nanda and Yun, 1997 ). They are less of a concern for the financial advis- 

rs in the Wells Fargo case, where the impact of individual reputational effects are 

iluted. 

oral hazard? A Multi-Principal-Agent experiment, J. Finan. Inter- 
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findings are robust to a threefold increase in fees for the monopo-

list Agent. 

Our design assumes that financial advisers (Agents) manage

portfolios on behalf of the clients (Principals) for which they re-

ceive a fee (Asset Under Management fee or AUM). Agents can

recommend that the Principals either Continue or Stop the invest-

ment project, which can be either high value (assets) or low value

(assets). Though the Principals would prefer to invest only in high

value projects, they cannot accurately observe whether the project

is high value or low value until the end of the game. Agents, on the

other hand, can perfectly observe the project type before issuing a

recommendation. 

The Principals in our game are gullible. They are robots that

completely trust Agent recommendations. 2 While this assumption

may appear extreme, it is standard in other theoretical work that

we discuss and, more importantly, it permits us to focus solely

on Agent motivation and behavior across two market structures:

monopoly and competition. For example, a Principal’s ultimate

choice of Agent in a competitive environment might be based on

prior performance (see for example the Trust game experiment

by Huck et al. (2012) ), which makes reputation concerns non-

negligible. The assumption of a gullible Principal allows us to iso-

late the effect of competitive markets and abstain from incorporat-

ing other concerns (such as reputation) when we compare differ-

ent structures. 

The monopoly market in our experiment is fairly simple. Each

Agent randomly meets a Principal. The Agent only collects revenue

if the Agent recommends investing in the project. In the compet-

itive market, depending on the actions of other Agents, an Agent

may advise up to three Principals. In the competitive market, the

experiment proceeds as follows: each Agent is matched with a

Principal. If the Agent in the initial assignment recommends not

investing, then the Principal is randomly assigned to one of the

two remaining Agents in the subgroup. If the next Agent recom-

mends investing, then the Principal invests with that Agent. If the

second Agent recommends not investing, then the Principal is as-

signed to the third Agent. Since the third Agent can earn the rev-

enue from all three investments, the possible revenue in the com-

petitive environment is three times higher than in the monopoly

market. For this reason, we design another monopoly market in

which the fee is three times higher than in the baseline monopoly

market. Since the payoffs are comparable between the competitive

and high fee monopoly markets, any difference in Agent behav-

ior should then be attributed solely to the difference in market

format. 3 

We find that misconduct in the competitive market is 29 per-

centage points higher than in the baseline monopoly market.

Our result is robust to the greater fee adopted in the high-fee

monopoly market. We also cannot reject the hypothesis that the

likelihood of misconduct is the same in our two monopoly struc-

tures at a 5% significance level. 

In our laboratory experiment money managers have an incen-

tive not to reveal under-performing firms to their customers. This

is a feature of many models which study the actions of financial

agents. For example, Dasgupta and Piacentino (2015) analyze how

equity blockholders affect corporate governance. In their model,

blockholders are money managers who receive AUM fees and are

able to observe the actions of the management in the firms they
2 Chellew et al. (2016) find no difference in behavior between humans and robots 

in a Public Goods game, using a strategy method where participants make condi- 

tional decisions for each possible information set. 
3 In the Wells Fargo scandal, the competition to sell, and therefore obtain higher 

compensation, is captured by our design. 
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nvest in. Good money managers are more likely to hold blocks

n firms without agency problems and money managers who sell

hares of poorly managed firms are more likely to be bad money

anagers. Inherent in this setup is a conflict of interest. When

oney managers sell shares of poorly managed firms, they sig-

al to the investors that the quality of their portfolios is lower

han anticipated, which leads investors to change money man-

gers. As a result, the revenues of these money managers will

ecrease. 

A less obvious feature that our design captures is the ratings

hopping phenomenon present in the certifier or rating agency

arket. Bolton et al. (2012) illustrate how competition in the rat-

ng agency market can lead to inefficient outcomes because sellers

ill only pay for favorable ratings when buyers are gullible. The ef-

ect of ratings shopping appears in our experimental design in the

orm of funds being redirected to Agents that recommend continu-

ng, which occurs at a higher rate in the competitive market. Thus,

ur results suggest that ratings shopping hinder the efficiency of

arkets and provide further clarification regarding the somewhat

mbiguous role of competition in rating services ( Dranove and Jin,

010 ). 

While our work is related to other experimental papers that

tudy the effect of competition on the moral hazard of market par-

icipants, we do not include reputation effects as the customers,

n our case, are fully naïve. Most (if not all) prior studies find

hat competition does not harm market efficiency. Huck et al.

2012) employ a binary-choice Trust game and conclude that repu-

ation based on past quality enhances trust. In their study, compe-

ition reinforces trust, because the reputational concern is real. Our

ame, on the other hand, does not include reputation, which re-

ligns the incentive to misreport across the two market structures.

ontrary to previous findings, we find that competition increases

he rate of misreporting. 

Dulleck et al. (2011) design a buyer-seller game in which buy-

rs are uncertain about the quality of a service they need (high or

ow) and then subsequently receive. The seller knows the required

uality with certainty and can provide a high or low quality ser-

ice, charging either a high or low price. The authors find that both

eputation building and competition significantly increase market

ransactions. The authors also find that while reputation increases

arket efficiency, competition has no effect on efficiency. 

In a different buyer-seller game, Rabanal and Rud (2017) find

hat competition in the rating agency market fosters truth-telling.

heir experiment follows the work of Bolton et al. (2012) . The

eller is uncertain about the quality of her asset (high or low) and

ay shop for a report, to be issued by a rating agency. Buyers

nly observe the report if the seller accepts it. The rating agency

lso incurs a penalty when they misreport a low type asset as a

igh type. The combination of downward pressure on prices due

o competition and exogenous penalty costs for misreporting helps

xplain the positive effect of competition on truth-telling, thus de-

reasing the moral hazard. Rabanal and Rud also find that buyers

re not completely gullible in the competitive treatment because

he bids approach the low fundamental value when no report is

vailable. 

In the present paper, our gullible Principals have neither access

o previous Agent recommendations nor the ability to appropri-

tely use current recommendations to infer the actual state of na-

ure. There is a possibility for a regulator to protect the interests

f the Principal by imposing penalties for misreporting. However,

e assume that the revenues for misreporting exceed the possible

osts and therefore, for sake of simplicity, these costs are normal-

zed to zero. 

The next section presents our game using the assumption of

 profit-maximizing Agent. In Section 3 , we describe in detail our

xperimental procedure and in Section 4 we present the results for
oral hazard? A Multi-Principal-Agent experiment, J. Finan. Inter- 
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onopoly, monopoly-high and competitive markets. We conclude

ith a discussion of our results in Section 5 . The appendix includes

nstructions given to the subjects as well as the information on the

ser-interface used in the experimental sessions. 

. The Multi-Principal-Agent Game 

In our environment, there are two types of players: Principals

nd Agents. Each Principal begins the game with a 100 point initial

ndowment, which they can invest in either a blue b (high value)

roject or a red r (low value) project. The project state space is

 ∈ { b, r }. 

Both projects are equally likely to occur and require an invest-

ent of 100 points each. Principals investing in a b type project

arn 200 points (100 net change on initial investment) while Prin-

ipals investing in a r type project earn 100 points (no net change

n initial investment). Principals are profit-maximizing individuals

ho prefer to invest in b type projects. However, they cannot de-

ermine the project type until after their investment decision. 

Agents, on the other hand, are able to observe with certainty

hether the project is b or r before making a recommendation.

n Agent’s action set is a ∈ { c, s }, where c is a recommendation to

ontinue and s is a recommendation to stop. In other words, an

gent can either recommend that a Principal continues ( c ) with

he investment opportunity or that the Principal stops ( s ). Agents

ollect a fee ( φ) for overseeing and servicing the investment. Thus,

n Agent will earn 100 ×φ if and only if she recommends c . We

ssume that the Principal is naïve and blindly trusts the Agent’s

ecommendation. 
Eq. (1) summarizes Agent A ’s profit possibilities and shows that

he payoff for recommending c varies across market structures. In
he monopoly market, there are two treatments: (i) the monopoly
reatment (MT), where the fee is 10% of the initial investment
alue and (ii) the monopoly high-fee treatment (MHT), where the
ee is 30% of the initial investment value. In the competitive mar-
et, there is only one competitive treatment (CT), where the fee is
et at 10% of the initial investment value. Therefore, the fee varies
y treatment such that φ ∈ {0.1, 0.3}. 

A = 

⎧ ⎨ 

⎩ 

100 × φ if a = c under monopoly 

100 ×
[
φ + φ × Agents that stop 

Agents that continue 

]
if a = c under competition 

0 if a = s 

(1) 

In the CT, each Agent is assigned to a subgroup comprised of

hree Agents. All Agents within the subgroup then compete to

rovide investment recommendations to the Principals. Initially,

ach of the three Agents is randomly matched with a Principal,

o serve as an investment adviser. If an Agent recommends c to

he Principal, then the Principal will invest. If an Agent recom-

ends s , then her Principal will be randomly assigned to one of

he two remaining Agents in that subgroup. If the next Agent rec-

mmends c , then the Principal will invest with that Agent. If only

ne Agent recommends c while the other two recommend s , then

he Agent recommending c will earn the highest possible profit

100 × 0.3). 

In the baseline MT and CT treatments, we set the fee φ = 0 . 1 .

herefore, when an Agent recommends c in the MT, the profit is

alculated as 100 × 0.1. In the CT, the final profit of an Agent who

ecommends c depends on the fee collected from the initially as-

igned Principal, as well as the number of added Principals when

he other Agents within the same subgroup recommend s . Agents

n the CT can earn a maximum 30 points when one Agent rec-

mmends c while the other two recommend s . For robustness, we

lso test the effect of φ = 0 . 3 in the MHT. In all treatments, when

n Agent recommends s , the profit for that Agent is zero. 
Please cite this article as: O.A. Rud et al., Does competition aggravate m

mediation (2017), http://dx.doi.org/10.1016/j.jfi.2017.09.001 
Eq. (2) summarizes Principal P ’s profit possibilities and shows

hat the final profit depends on the Agent’s decision and the

roject type. 

P = 

{ 

200 − φ × 100 if a = c and ω = b 
100 − φ × 100 if a = c and ω = r 
100 if a = s 

(2) 

Since strategy c always yields higher profit, the unique Nash

quilibrium requires that an Agent play c regardless of project

ype, fee rate or group matching environment (treatment). This is

ummarized by Prediction 1. 

Prediction 1 . Regardless of market structure and project type, an

gent will always choose to continue. 

Note that Prediction 1 assumes a profit-maximizing Agent who

ompares the payoff of playing c against the payoff of playing s .

ccording to Eq. (1) , playing c will always yield higher profit, re-

ardless of market structure and project type. Therefore, a profit-

aximizing Agent should always play c . 

However, this is not always the case. For example, Gneezy

2005) and more recently Lopez-Perez and Spiegelman

2013) found that subjects prefer being honest even when

here are material negative consequences. In the literature, this

ehavior is known as “lie aversion”. In our Multi-Principal-Agent

ame, the alternative hypothesis is that an Agent will choose s

fter observing ω = r due to lie aversion. 

Prediction 2 . Agents in MHT who receive a high fee ( θ = 0 . 3 ) will

hoose c more often than Agents in MT who receive a low fee ( θ =
 . 1 ). 

The intensity of lie aversion may change as material payoffs

ary across treatments in the monopoly structure. In our case, we

ncrease the fee in MHT to see whether this change in fee structure

ecreases aversion to lying. 

. Procedures 

Subjects were recruited through the Online Recruitment System

or Economic Experiments (ORSEE) ( Greiner, 2004 ). Seventy-nine

ubjects participated in the experiments at the “Econ Lab” at Bates

ollege. The pool of subjects included undergraduate students and

taff members from various majors and departments. 

All recruited participants were assigned to the role of Agents.

s discussed above, we assume that the Principals are naïve and

ully trust the Agents’ recommendations. Thus, in this experiment,

he Principals are automated (robots). 

Subjects were randomly assigned to one of the three treat-

ents: (i) MT, where φ = 0 . 1 , (ii) MHT, where φ = 0 . 3 , and (iii)

T, where φ = 0 . 1 . We provide screen shots of the user interface

n Appendix B , which was designed using oTree ( Chen et al., 2016 ).

n order to analyze the impact of competition on Agent behavior,

he treatments follow a between subject design. 

As shown in Table 1 , 21 subjects participated in the MT game,

2 subjects participated in the MHT game, and 36 subjects partic-

pated in the CT game. Each session lasted 20 rounds. Since this is

 simplified game with limited action space, we chose to keep the

umber of rounds low to avoid game fatigue. Overall, we ran three

T sessions, three MHT sessions and four CT sessions. 

Each round in the MT and MHT sessions proceeded as follows: 

Stage 1: Agents observe project type and choose whether to

ontinue c or stop s . 

Stage 2: After selecting c or s , Agents observe current round

ayoff, πA , as well as all previous decisions and respective payoffs

history). 

The MT and MHT sessions are designed to be played at the indi-

idual level in order to determine whether an increase in the ma-

erial payoff can lead to a higher incidence of lying when market

tructure is the same. In the CT treatment, we alter the market
oral hazard? A Multi-Principal-Agent experiment, J. Finan. Inter- 
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Table 1 

Sessions overview. 

Monopoly (MT) Monopoly-High (MHT) Competition (CT) 

N (of subjects) 21 22 36 

Profit ($, mean per subject) 11.8 27.0 13.1 

N (of sessions) 3 3 4 

Continue when blue (mean) 0.99 0.98 0.99 

Continue when red (mean) 0.56 0.68 0.86 

Note: Profit includes a show-up fee of $5. 

Fig. 1. CDF of Agents continuation choice when a red project is observed (mean 

subject data). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 

Decision to continue (logit). 

(I) (II) 

All Red only 

Constant 0.93 ∗∗∗ 0.87 ∗∗∗

(0.02) (0.04) 

MT −0 . 16 ∗∗∗ −0 . 29 ∗∗∗

(0.05) (0.08) 

MHT −0 . 10 ∗∗ −0 . 20 ∗∗

(0.05) (0.09) 

Prob. > Wald χ2 0.00 0.00 

N 1 580 754 

The coefficients reported above are (i) the probability to continue for 

the constant and (ii) the marginal effects for MT and MHT. The logit es- 

timation includes clustered standard errors at either session level (com- 

petition) or subject level (monopoly), using bootstrap. 
∗∗∗p ≤ .01, ∗∗p ≤ .05, ∗p ≤ .1 
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structure by randomly assigning nine Agents to one of the three

subgroups, making sure that every group is unique in all rounds

throughout the session. Project realization is the same per group.

That is, all agents within a particular subgroup face the same type

of project. The user interface is similar to the one used in the MT

and MHT treatments, except that the interface also displays the

number of Agents who chose c in the second stage. According to

Eq. (1) , the number of agents who choose c affects the distribution

of profit and is therefore relevant information for players. 

Appendix A contains the instructions for CT that were read to

the participants at the beginning of each session. 4 All subjects

were paid a $5 show-up fee. The final payment to subjects was

calculated using the sum of points earned from two randomly se-

lected periods at the exchange rate of $4 per 10 points plus the

show-up fee. On average, sessions lasted just under 40 min. 

4. Results 

Since 98% or more of b projects result in a recommendation to

continue ( Table 1 ), we focus our analysis on states where Agents

observe a r project. Fig. 1 uses subject data to compute the cu-

mulative density function (CDF) when Agents choose c over three
4 The complete set of instructions and the data obtained from the laboratory ses- 

sions can be found at https://github.com/rabsjp/multiPA . 

t

i

Please cite this article as: O.A. Rud et al., Does competition aggravate m

mediation (2017), http://dx.doi.org/10.1016/j.jfi.2017.09.001 
reatments (MT, MHT and CT). 5 Using subject data, we find that

he difference between the median MT and the median CT is about

0 percentage points and the difference between the median MHT

nd median CT is about 20 percentage points. Since 50% of the CT

ubjects always continue, the median continuation rate for the CT

s 100%. 

Considering that the fee in the MHT is three times higher than

he fee in the MT, it is remarkable that the difference in the mean

ontinuation choice is not greater between the two treatments. We

lso observe that at low continuation rates, the probability mass

n the MT and MHT is quite similar while at higher continuation

ates, the probability mass is higher in the MHT than in the MT.

owever, when we perform the Wald test to see if the continu-

tion rates in MT and MHT are equivalent, we fail to reject the

ypothesis (see Result 2 below). 

Overall, compared to MT and MHT, the results in the CT are

kewed toward choice c . Thus, despite the fact that an Agent can

arn up to 30 points each period in the CT, which is equivalent to

he profit in the MHT, the higher rate of continuation in the CT is

ot solely driven by higher monetary incentives. Next, we perform

 logit estimation to formally test whether there is a difference in

ubject choices when they are assigned to either a monopolistic or

ompetitive market structure. Table 2 summarizes these results. 

Result 1. Agents in the CT choose to continue more often than

gents in the MT and MHT after observing a low value r project. 

Choice c is our model’s dependent variable. The independent

ariables MT and MHT are dummies that capture the treatment ef-

ects. In our specification, the constant captures the CT effect, the

T variable captures the MT effect, and the MHT variable captures

he MHT effect. Computed using a bootstrap method, our estima-

ion includes subject random effects and clustered standard errors

t session level for the competitive market structure and at sub-

ect level for the monopolistic market structure. Specification (I)
5 We calculate the mean continuation choice for each subject by dividing the to- 

al number of c choices per subject by the total number of rounds when the state. 

s r . 

oral hazard? A Multi-Principal-Agent experiment, J. Finan. Inter- 
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Table 3 

Payoffs under CT (red state). 

Player 2: 

Player 1: T L 

Truth (T) 0, 0 0 , a − ψ

Lie (L) a − ψ ,0 b − ψ, b − ψ
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eports estimation results when all observations are included and

pecification (II) reports estimation results when only low value r

rojects are included. 

In specification (I), the coefficient on the constant is 0.93, which

ndicates that the likelihood of an Agent choosing c in the CT is

3% . Compared to the CT, the likelihood of choosing c in the MT

ecreases by 16 percentage points, and the likelihood of choosing

 in the MHT decreases by 10 percentage points. 

Specification (II) shows that when we restrict our sample size

o red states only, an Agent in the CT will choose c 87% of the time.

he likelihood of choosing c decreases by 29 percentage points for

n Agent in the MT and by 20 percentage points for an Agent in

he MHT. 

Result 2. Agents in MHT who receive high fees ( φ = 0 . 3 ) do not

hose to continue more often than Agents in the MT who receive low

ees ( φ = 0 . 1 ) after observing a low value r project. 

We perform a Wald test to determine whether the likelihood

hat an Agent will choose c is the same in the MT and the MHT.

ecall that Agents in the MHT receive higher fees and therefore

an earn profit that is three times higher than the Agents in the

T. Furthermore, the profit in the MHT is equivalent to the highest

ossible profit in the CT, where the final payoff depends on the

umber of continuing Agents. We fail to reject the hypothesis that

he likelihood of choosing c is the same in the MT and the MHT,

t a five percent significance level. 

. Discussion 

In this study, we compare the behavior of Agents under two

istinct market structures: (i) competitive and (ii) monopolistic.

e find that Agents are more likely to tell the truth in the

onopoly treatment (MT), even when we significantly increase the

rofitability from misreporting (MHT). In the competitive treat-

ent (CT), Agents who observe a low value r asset are 29% more

ikely to misreport than the Agents in the monopoly market. Our

ndings imply that competition can significantly affect Agent be-

avior and market morals. 

To test the robustness of our results, we include a high fee

reatment for the monopoly market (MHT). In this treatment,

gent earnings are equivalent to the maximum amount that can be

arned in the competitive treatment. Even though the fee is three

imes higher than in the baseline monopoly treatment and Agents

re likely to earn more than in the competitive treatment, Agents

till misreport more often in the competitive environment. Agents

re likely to earn the most in the high-fee monopoly treatment,

ecause when all Agents in the competitive treatment choose to

isreport, they earn the same as an Agent who misreports in the

aseline (low-fee) monopoly treatment ( Table 3 ). 

There are few possible behavioral explanations for the results

bserved in the competitive environment (CT). 6 Consider a normal-

orm game in which two players rather than three compete for

lients and where the state of nature is red (the only state where

ying can increase profit). 

Let ψ be the subjective cost of lying and 0 < b < a be the ma-

erial payoffs. If a player tells the truth (T) in a red state, then she
6 We are indebted to the referee for suggesting this approach. 

T  

p  

f
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eceives nothing. If a player lies (L) and the other tells the truth,

hen the payoff is a − ψ . However, if the other player also lies, then

he payoff becomes b − ψ, which is lower then the previous pay-

ff because b < a . In other words, when a player chooses to tell the

ruth, she effectively rewards the opponent for lying. 

Therefore, we can predict lying when the following is true: 

1. 0 ≤ψ < b < a , which implies a unique NE (L,L). However, we

reject this hypothesis as we observe a substantial amount of

truth-telling in MT and MHT, which may indicate that b < ψ . 

2. b < ψ < a , in which case the game becomes similar to a Battle

of Sexes, where two pure NE (T,L) and (L,T), and a mixed NE are

possible. 

Furthermore, players could receive a subjective payoff when

hey punish others who lie, or each player could experience a

mall subjective disutility in proportion to the payoff of an oppo-

ent who lies. This can occur when subjects do not want to see

thers get ahead, especially when it is through cheating. Thus, ly-

ng becomes a dominant strategy because it is the only way that

layers can punish those who lie. Alternatively, players may love

o win or hate to lose and therefore respond to the difference be-

ween their outcome and that of their competitors. If this is the

ase, then lying can also become a dominant strategy in CT. 

Another explanation for the higher rate of lying in CT compared

o MT is that having information regarding the action of others

an create a “norm” for cheating. That is, when you see others

heat, you will also be more likely to do so. Although in the MT,

he subjects should not care about the actions of others, since it

oes not affect their payoff function, we cannot rule out this pos-

ibility. Therefore, our experimental design does not identify the

ole of norms in this case. Further work is needed in order to ad-

quately identify the drivers of moral behavior. Overall, our results

ndicate that policies recommending competition in financial ser-

ices should be studied carefully. Moreover, such policies may need

o be complemented with others that observe and impose penal-

ies on misconduct. 
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ppendix A. Instructions competition treatment 

Welcome! You are participating in an economics experiment at

ates Economics Laboratory. In this experiment you will participate

n a decision making game. If you read these instructions care-

ully and make appropriate decisions, you may earn a considerable

mount of money that will be immediately paid out to you in cash

t the end of the experiment. 

Each participant is paid $5 for attending. Throughout this exper-

ment you will also earn points based on the decisions you make.

he rate at which we exchange your points into cash will be ex-

lained to you shortly. We reserve the right to improve this in your

avor if average payoffs are lower than expected. 
oral hazard? A Multi-Principal-Agent experiment, J. Finan. Inter- 
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Please turn off all cell phones and other communication de-

vices. During the experiment you are not allowed to communi-

cate with other participants. If you have any questions, the experi-

menter will be glad to answer them privately. If you do not comply

with these instructions, you will be excluded from the experiment

and deprived of all payments aside from the minimum payment of

$5 for attending. 

The experiment you will participate in will involve interaction

within groups. In each group, there are prospective clients and in-

termediaries. The client side of the market will be automated, and

your role will be that of an intermediary, which you will keep

throughout the duration of the experiment. 

Clients would like to participate in a project, by making an

investment worth 100 points. The value of the project is uncer-

tain. Blue projects will be worth 200 at the end of the round. Red

projects will not bring any additional value to the client and will

be worth 100 points at the end of the period. As an intermediary,

you have access to information regarding project type. Therefore,

your task is to offer the client a recommendation, to continue or

to stop participating in the project. 

You will be playing a series of rounds. In each round, you will

make a decision regarding the project. In the instructions below

we explain how your decisions as an intermediary will affect your

points and total earnings. 

The Experiment 

The experiment will feature a number of rounds. In each round,

you will be assigned to a group that consists of 3 clients and 3 in-

termediaries. Initially, each client is matched with a single inter-

mediary. While the groups you interact in will change through-

out the course of the experiment, your role will remain the

same. 

Each round, a client will ask for a recommendation, whether to

proceed with an investment in a particular project. The client does

not know whether the project is red or blue. They do, however,

know that the project is blue with the probability of 50% and red

with the probability of 50%. The intermediaries (you) each have

access to information regarding project type. As an intermediary,

you can collect a fee for your recommendation, that is worth 10%

of the initial investment. 

After observing the project type and the value associated with

it, the intermediary makes a recommendation to the client. If you

recommend to proceed, you will collect 10% of the initial invest-

ment value. If you advise the client to stop, or pull out of the

project, you will not earn any points. Your earnings will depend
Fig. 2. Panels display the choice interface (left) and the resul

Please cite this article as: O.A. Rud et al., Does competition aggravate m
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n the number of clients you have, which depends on the action

f the other intermediary. That is, if you continue while other in-

ermediaries in your group decide to pull out, your earnings will

ncrease based on the number of clients reallocated to you. Simi-

arly, when you decide to stop while other intermediaries continue,

our clients will be reallocated to those continuing. 

Each round will consist of 2 stages. Stage 1: The three inter-

ediaries in each group receive information on the project. Each

ust then decide how to advise the client. If an intermediary ad-

ises the client to stop, then they will not earn any points. If an

ntermediary advises the client to continue then they will collect

oints, based on payoffs described below. 

Stage 2: All players view the outcome of the round. They will

ee the decision and outcome of each player. The intermediaries

ill see the choice of the other intermediaries based on the num-

er of clients they end up with and will also have access to the

ecord of their own decisions made throughout the rounds. 

Earnings 

Your earnings will be computed according to the formula for

our role: 

Intermediaries: Earnings of a Continuing Intermediary = 

10% × Your client’s Investment + 10% × Other clients Invest-

ents whose Intermediary stopped / continuing intermediaries 

Earnings of a Stopping Intermediary = 0 

Clients: Earnings of a Continuing Client = 

Value − Fee Total 

Blue 200 − 10 = 190 

Red 100 − 10 = 90 

Earnings of the Stopping Client = 

Initial Investment = 100. 

There are 9 participants in this session. There will be 3 groups

t any point. Every round you will be rematched with different

layers. While you will not know who you are playing with, you

ill end up interacting with players more than once. No two

roups you participate in will have exactly the same people. 

The points you earn from 2 randomly selected rounds will be

dded up, exchanged into dollars and paid to you, along with your

how up fee, in cash at the end of the experiment. Your exchange

ate is written on the board. 

Who are the clients? The clients are computerized robots who

nvest when there is an intermediary available. 

ppendix B. User-interface competition treatment 
ts (right) user-interfaces for the competition treatment. 

oral hazard? A Multi-Principal-Agent experiment, J. Finan. Inter- 
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