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Abstract 

Antitrust authorities all over the world are concerned if a particularly aggressive competitor, a 

"maverick", is bought out of the market. One plausible determinant of acting as a maverick is 

behavioral: the maverick derives utility from acting competitively. We test this conjecture in 

the lab. In a pretest, we classify participants by their social value orientation. Individuals who 

are rivalistic in an allocation task indeed bid more aggressively in a laboratory oligopoly mar-

ket. Yet we also observe that the suppliers' willingness to pay to buy the maverick out of the 

market is much smaller than the gain from doing so. Again, rivalry contributes to the phe-

nomenon: a supplier who buys out the maverick would fall behind the remaining competitor 

in terms of profits, which does not seem acceptable to most suppliers.  

JEL: C91, D03, D22, D43, K21, L13, L41 

Keywords: Oligopoly, aggressive sales, maverick, merger, buyout, social value orientation, 

rivalry 
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1. Introduction: Mavericks in Practice and in Economics 

One man's meat is another man's poison, as they say. Antitrust is a field of application. For 

those forming a cartel, or coordinating tacitly, collusion is a dilemma. Individually, each is 

best off if the others are faithful cartelists, while this one firm undercuts price, or exceeds the 

quota for that matter. Antitrust authorities are therefore pleased to learn that one supplier in a 

market is particularly aggressive. The US Horizontal Merger Guidelines have coined the 

graphic term "maverick" for such firms. The Guidelines describe such firms as "firms that are 

unusually disruptive and competitive influences in the market".1  

The Guidelines are particularly concerned with the elevated risk of tacit collusion if a merger 

eliminates a maverick firm. The European Horizontal Merger Guidelines express the same 

concern.2 As a matter of fact, the notion of mavericks plays a key role in many merger review 

processes in the US, Europe and elsewhere. And in almost all the cases, the courts were ex-

plicitly concerned that a particularly competitive player – the maverick – would be removed 

from the market.3  

Indeed, there is some field data suggesting that mavericks exist, and that they can substantial-

ly change market behavior. One econometric study compares prices for retail gas in the oth-

erwise comparable metropolitan areas of Ottawa and Vancouver. In both regions, the condi-

tions for tacit collusion would be fulfilled. Yet data from Internet price data collection sites 

show that, in the Ottawa region, prices are much more dispersed and volatile. This market 

                                       
1  57 FR 41552, sec. 2.12 at note 19. 
2  OJ 2004 C 31/5, no. 20, no. 42. 
3  In United States vs. ALCOA, government sued ALCOA for divestiture of the acquisition of Rome Cable 

Corporation. The Supreme Court held that the acquisition constituted monopolization, on the argument 
that “Rome was an aggressive competitor” (377 U.S. 271 [281] (1964)). Likewise, in Mahle GmbH, the 
Federal Trade Commission forced Mahle GmbH to divest Metal Leve’s United States piston business on 
the argument that, before the merger, Metal Leve was “an aggressive and innovative competitor” (62 
Fed.Reg. 10,566 [10,567] (1997)). The Antitrust Division of the Department of Justice opposed the acqui-
sition by Alcan Aluminium Corp. of Pechiney Rolled Products, LLC, since this would “remove a low cost, 
aggressive, and disruptive competitor in the North American brazing sheet market” (Case No. 
1:03CV02012, para. 21 (2003)).  Likewise, the Federal Trade Commission opposed the proposed merger 
of Staples, Inc. with Office Depot, Inc., on the argument that the merger would eliminate a “particularly 
aggressive competitor in a highly concentrated market” (Case No. 1:97CV00701, sec. IV A 2 (1997)). 
These decision are echoed by legal doctrine (Baker 2002; Kolasky 2002). 

 The European antitrust authorities have taken similar decisions. The European Commission cleared the 
merger of T-Mobile Austria with tele.ring only after the parties committed to selling major assets of 
tele.ring to an independent competitor. This undertaking was requested, although the new merged unit 
would not be the largest supplier in the Austrian market for the provision of mobile communication ser-
vices to end customers since, before the merger, “for the last three years, tele.ring has played by far the 
most active role on the market in practising successfully a price aggressive strategy” (case M.3916, O.J. L 
88/2007, 44, para. 10). Likewise the Commission cleared the merger of Linde with BOC only after both 
firms committed to selling a number of major supply contracts concerning helium. This removed the 
Commission’s original concern that, otherwise, Linde would stop “compet[ing] aggressively to expand its 
position on this market” (case M.4141, IP/06/737 (2006)). An interesting case is Euler Hermes/OEKB. 
Through the merger, the new unit reaches a share between 45 and 55% on the Austrian market for delcre-
dere insurance. The Commission nonetheless does not see reason for concern, one counter argument be-
ing that an independent new entrant Atradius “has assumed the role of a maverick by its aggressive pric-
ing policy and its increase of sales” (case M.4990, 

 http://ec.europa.eu/competition/mergers/cases/decisions/m4990_20080305_20310_de.pdf, para. 29, 2008). 
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outcome can be traced back to the presence of a very active maverick (Eckert and West 

2004a; Eckert and West 2004b). Maverick behavior has also been identified in the Australian 

mortgage market (Breunig and Menezes 2008).4 

That said, there is a large gap between the practice of dealing with mavericks in competition 

policy and the economics of mavericks in theory. Simple economic explanations of why some 

firms are more competitive than others would include that mavericks have lower costs, are 

incentivized by sales volumes, or control more capacities than their competitors. All this 

would imply that mavericks have a rather large market share. Yet, as Breunig and Menezes 

(2008) pointed out, competition authorities often stress that mavericks are, in fact, likely to be 

small firms. The seeming contradiction between relatively aggressive market behavior and 

relatively small market share in straightforward economic equilibrium models may partly ex-

plain why the economic literature on mavericks is small (see below), and why courts, merger 

guidelines, and the economic literature tend to identify mavericks by their (competitive) be-

havior rather than by cost and other structural parameters.  

As an example, observe that the New Zealand Merger Guidelines in their section 7.2  "Elimi-

nation of a Vigorous and Effective Competitor" explicitly list "features associated with a 

maverick". Most features relate to a behavioral tendency to disrupt coordination and similar 

phenomena, including the first feature ("a history of aggressive, independent pricing behav-

ior") and the last feature ("a history of independent behavior generally") in the list.5 In line 

with this, the only economic model that explicitly addresses the role of mavericks in competi-

tion policy that we are aware of adds a firm specific degree of conjectural variation in quanti-

ty choices to a fully symmetric Cournot model (Kwoka 1989). The conjectural variation is 

interpreted as capturing some more complex, yet unspecified, intertemporal interaction among 

competitors. The model shows that the absorption of a more rivalrous firm may lead to larger 

output contraction than that associated with a merger with a less rivalrous firm.  

In the US the focus on "maverick" firms has recently come under attack. Antitrust authorities 

have been urged to put less weight on the issue, mostly because there is so little theoretical 

foundation in economics.6 However, in our view, the economic discussion of the role of mav-

ericks would greatly benefit if it were to take into account that people strongly differ with re-

                                       
4  Another example to illustrate some of the issues we are dealing with here is behavior in the Dutch spec-

trum auction in 2000 (Van Damme 2002; see also Klemperer 2004). There were five incumbents and five 
licenses for sale, but several potential entrants. As Van Damme (2002) emphasized, the Dutch telecom 
regulator "hinted at the desirability to favour newcomers to the market in the auction", and that "there are 
several reasons why a new entrant might be a more aggressive player on the market". However, all but 
one potential entrant (Versatel) actually partnered with an incumbent bidder, removing them from the 
auction market. One of the incumbents (Telfort) later, during the action, accused Versatel of particularly 
aggressive bidding behaviors. As Van Damme (2002) puts it: "Telfort claims that Versatel is bidding only 
to raise its rivals’ costs or to get concessions from them.”  

5 http://www.comcom.govt.nz/assets/Imported-from-oldsite/BusinessCompetition/MergersAcquisitions/ 
ClearanceProcessGuidelines/ContentFiles/Documents/Mergers-and-AcquisitionsGuidelines-2003.pdf,  
accessed 5 January 2013. 

6  Personal communication by the chief economist of the German Cartel Authority, Konrad Ost. 
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spect to other-regarding behavior, including their competitiveness, willingness to cooperate or 

collude, and ability to coordinate. In fact, individual heterogeneity in social and economic 

interaction is one of the most robust insights from behavioral economics and psychology  (e.g. 

Camerer 2003). Thus, heterogeneity of other-regarding preferences may be the missing link 

between antitrust practice and economic theory when it comes to understanding the presence 

of mavericks.7  

In behavioral economics, heterogeneity in social behavior is typically described as heteroge-

neity in social preferences. There are many ways of modeling social preferences (for a survey 

see Cooper and Kagel 2013). However, many models include a concern about relative, not 

only absolute payoff. Such models describe, for instance, inequity averse players (Fehr and 

Schmidt 1999; Bolton and Ockenfels 2000) or rivalistic players, who are willing to trade some 

absolute payoff against a sufficiently higher relative payoff (Fouraker and Siegel 1963:chapter 

9; Messick and Thorngate 1967; Frank 1984; Bolton 1991; Bazerman et al. 1992). These 

models resonate with an extended literature in social psychology on the “desire to win” (for a 

summary see Malhotra 2010). There is pronounced heterogeneity with respect to this desire 

(Van Lange et al. 1997; De Dreu and Boles 1998). The desire to win can lead to bidding more 

in an auction than the item is worth (Ku et al. 2005) and to engage in costly litigation rather 

than settling a case (Malhotra et al. 2008).  

Rivalistic behavior is also often characterized as status seeking (Frank 1985; Clark et al. 

2008) and backed by solid experimental evidence (Ball and Eckel 1998; Huberman et al. 

2004; Charness et al. 2010) and evidence from the field (Solnick and Hemenway 1998; 

Ferrer-i-Carbonell 2005; Luttmer 2005; Boes et al. 2010). The concept of status seeking has 

explicitly been extended to market behavior (Sobel 2009), entrepreneurial risk-taking 

(Clemens 2006) and managing a firm (Auriol and Renault 2008). Status seeking has been 

shown to affect behavior in experimental markets (Ball et al. 2001) and experimental supply 

chains (Loch and Wu 2008). In the field, status plays a strong role in motivating managers 

(Grund and Martin 2013; Ockenfels et al. 2013).  

In our paper, we use a very simple, linear model of rivalistic preferences to derive hypotheses, 

and a standard measure to classify participants according to their social value orientation 

(Liebrand and McClintock 1988). We emphasize, however, that the details of the preferences 

and the measurement are not critical for our study and conclusions, as long as there is some 

heterogeneity in rivalistic behavior. This paper then tests in a laboratory experiment to which 

degree, and in which ways, a relatively rivalistic entrant in a market – the maverick – 

strengthens competition and improves consumer welfare, and what this implies for other 

firms' willingness to buy the maverick out of the market.  

                                       
7  Of course, other areas of industrial organization have already been substantially influenced by behavioral 

research; see, e.g., Engel (2007) for the insights from experimental economics for the determinants of tac-
it collusion. 
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Our hypotheses are mostly supported. Conditional on local market conditions, firms perform 

worse on average, and consumer welfare increases, if the market entrant is classified as rival-

istic. Yet local conditions matter. In particular, rivalistic entrants are not more competitive if 

they enter a market where competition was already fierce in the first place. Also, conditional 

on local market conditions, incumbents' willingness to buy the entrant out of the market in-

creases with the degree of the entrant's rivalry. However, the models do not predict buyouts, 

and we actually observe only a single buyout in our experiments; again, rivalistic preferences 

contribute to providing an explanation of the negotiations.  

The remainder of the paper is organized as follows: section 2 presents the design of the exper-

iment and our hypotheses. Section 3 reports the results from the experiment. Section 4 con-

cludes with discussion. 

2. Design of the Experiment and Hypotheses 

In order to test the effect of heterogeneous preferences on competition and on the willingness 

to buy out a maverick, we first, in a pre-test, classify participants according to their social val-

ue orientation using the standard procedure introduced by Liebrand and McClintock (1988).8 

This test has participants repeatedly choose between two different allocations of a sum to be 

distributed between an anonymous partner and themselves. Aggregating over all 32 incentiv-

ized choices, for each individual one defines a score, which is customarily called the “ringde-

gree” since the measure can be represented by a circle. Participants with a score of 0 only care 

about their own payoff. Participants with a positive score are willing to give up some payoff 

for themselves for the sake of giving their anonymous partner a higher payoff. Such partici-

pants are averse against advantageous inequity, consistent with Fehr and Schmidt (1999); 

Bolton and Ockenfels (2000). We are particularly interested in participants with a negative 

score. They are willing to give up some payoff for themselves in the interest of increasing the 

payoff difference between themselves and their partner. These participants are rivalistic. They 

hold a positive willingness to pay for improving their status. 

In the main experiment, we form fixed markets of three suppliers to interact in a fully sym-

metric Cournot market over 30 rounds. In the first 10 rounds, only two suppliers, the incum-

bents, are active. The passive supplier, the entrant, is informed about price and total quantity, 

and enters the market in round 11. For reasons of external validity we let the entrant observe 

the market that she enters. The social value orientation of the entrant is our treatment variable. 

We have rivalistic, selfish and entrants who are averse against advantageous inequity. After 

round 20, each of the incumbents is allowed to offer the entrant a buyout. If a deal is struck, 

                                       
8  The only maverick experiment we are aware of is Li and Plott (2009). They create an environment that is 

particularly conducive to tacit collusion. Gains from collusion are strong, the traded goods are heteroge-
neous, and there is perfect information. They test a battery of manipulations for their ability to restore 
competition. The only manipulation that worked is what the authors call the introduction of a “maverick”. 
They mean by this the combination of two changes: a second supplier offers an identical item; valuations 
and hence preferences are private knowledge.  
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for the final 10 rounds there is again the original duopoly. Otherwise the experiment continues 

with all three suppliers active. 

The social value orientation test is run a couple of days before the market experiment. Partici-

pants are invited on the understanding that a second experiment is to follow, but are not in-

formed about the nature of the second experiment. To make matching in the second experi-

ment possible, but preserve anonymity, we use the following procedure: at the end of the first 

experiment, participants generate themselves an identification code. Participants write this 

code on a card, put this card into an envelope, seal the envelope and write their name on it. 

The closed envelopes go to the lab manager. The manager opens them and writes a list that 

matches names and codes. The experimenter prepares a list with groups to be invited for the 

second experiment. In this list, participants are only identified by their code. The lab manager 

does not learn any choices participants have made, neither in the first nor, later, in the second 

experiment. The lab manager only knows who shall be invited for which session. The experi-

menter never sees the list that matches codes and names. At the outset of the second experi-

ment, participants identify themselves on the computer screen by their code. The program 

checks whether the invited participants are present. Participants are completely informed 

about this procedure. They also know that information from the first experiment is used for 

inviting participants to one of the sessions of the second experiment. Yet participants neither 

know the nature of the second experiment, nor which information is used for matching, be-

cause we run a battery of further personality tests the results of which are of no relevance for 

the main experiment.  

In the second experiment, participants interact in fixed groups of three. The second experi-

ment has three parts. At the outset, participants only receive instructions for the first part. 

They are informed that two more parts are to follow, and that new instructions will be distrib-

uted for the continuation. The first part of the second experiment has 10 rounds. In this part of 

the experiment, two incumbents of each group have the active role. The entrant has the pas-

sive role. Incumbents compete in a Cournot market where the profit of incumbent i in period t 

is given by (1). ߨ௜௧ = ൫100 − ௜௧ݍ −  ௜௧ (1)ݍ௝௧൯ݍ
 
We thus assume demand to be linear and normalize cost to zero. After each period, incum-

bents learn the resulting price and their individual profit. Entrants learn total quantity supplied 

and the price. After the end of period 10 there is a restart of the market. Now entrants become 

active as well, so that the profit function changes to (2). ߨ௜௧ = ൫100 − ௜௧ݍ − ௝௧ݍ −  ௜௧ (2)ݍ௞௧൯ݍ
 
The second part of the experiment also lasts 10 periods. After the end of period 20, partici-

pants are informed that the third part of the experiment will consist of another 10 rounds of 

the same market. However, before the start of the 21st period, the two incumbents and the en-
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trant may negotiate over the exit of the entrant from the market. The negotiation protocol is as 

follows: each of the incumbents commits to the maximum price she is willing to pay for the 

entrant to exit the market. The entrant commits to the price she asks for leaving the market. 

The computer randomly selects one of the two offers from the incumbents, with equal proba-

bility. If this offer is greater than or equal to the price demanded by the entrant, the deal is 

struck at the price demanded by the entrant. The entrant leaves the market. For the final 10 

rounds the market is again a duopoly. If negotiations fail, the three suppliers continue to be 

active. 

Based on the results of our first experiment, three groups of participants are selected to have 

the entrant role in the first part of the second experiment: Those 9 participants with the most 

negative social value orientation score have the entrant role in the Negative treatment. These 

participants are rivalistic. We form two different comparison groups: 11 participants with a 

social value orientation score of zero have the entrant role in the Zero treatment. These partic-

ipants are selfish. Those 11 participants with the highest positive social value orientation 

score have the entrant role in the Positive treatment. The remaining participants are randomly 

assigned to have the incumbent role in either treatment. Three of them have a mildly negative 

social value orientation score. 16 of them are selfish. 40 have a mildly positive social value 

orientation score.9 

We have 9 groups (27 participants) in the Negative treatment, and 11 groups (33 participants) 

in the remaining two treatments. Participants are invited using the software ORSEE (Greiner 

2004). 52 % of participants are female. Average age is 25.45 years.10 Participants hold various 

majors. The experiment is programmed using the software zTree (Fischbacher 2007). It is run 

in the Bonn EconLab. In the first part of the experiment, participants on average earn 13.20 € 

(16.05 $ on the days of the experiment). In the second part of the experiment, they on average 

earn 9.36 €.  

We can straightforwardly compute our null hypothesis under the standard assumption that all 

suppliers maximize their individual payoffs. There is a unique subgame-perfect equilibrium 

strategy for each phase of the experiment, conditional on the number of suppliers in the mar-

ket. Also, reflecting previous theoretical results that cast doubt on the private profitability of 

mergers (starting with Salant et al. 1983), there is no scope for buying out the entrant: in equi-

librium, the maximum willingness to pay of each supplier to buy the entrant out of the market 

                                       
9  The fact that three participants with a negative social value orientation score have the active role results 

from a mistake of the lab manager. Since the lab manager did not know their social value orientation 
scores, these participants were randomly assigned to one of the groups, in the active role. For five partici-
pants who have been active in the first 10 rounds we do not know the social value orientation score. 
These subjects replaced invited participants who did not show up. 

10  From the five replacement subjects, we do not have demographic information since the demographic 
questionnaire was part of the first experimental battery. 
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for ten rounds (= 350,000/72 in our experiment) is smaller than the minimum willingness to 

accept of each incumbent (= 450,000/72; see Appendix I for computations).11 This gives us 

H0: If all participants hold standard preferences, this is common knowledge, and there 

are two suppliers, they sell 33 units per round each. If there are three suppliers, 

they sell 25 units per round each. Negotiations over buying out the entrant fail. 

For our alternative hypothesis, assume that there is some heterogeneity of preferences. In par-

ticular, assume that the entrant is a maverick, competing more aggressively than standard the-

ory would predict. The simplest way of modeling this is probably to assume that the entrant 

not only cares about absolute profits but also about earning more than the competitors, and 

that this is common knowledge. Then, like commitment power favoring the Stackelberg lead-

er, the rivalistic supplier sells a larger quantity than in a standard analysis of the Cournot mar-

ket, and the incumbents sell a smaller quantity. Total quantity and thereby consumer welfare 

is larger than if all suppliers hold standard preferences.12 Moreover, the more rivalistic the 

entrant, the larger each incumbent's willingness to buy-out the entrant – although, here too, 

negotiations over buying out the entrant are predicted to fail in our market of three (see Ap-

pendix I for details). This leads to 

H1: If the entrant is rivalistic while the incumbents hold standard preferences, and 

preferences are common knowledge, the incumbents sell a smaller quantity than 

in a standard Cournot market. The entrant sells a larger quantity than in a standard 

Cournot market. Total quantity and thereby consumer welfare is larger than if all 

suppliers hold standard preferences. The opposite holds if the entrant is averse 

against exploiting others. While the more rivalistic the entrant, the larger each in-

cumbent's willingness to buy-out the entrant, negotiations over buying out the en-

trant fail. 

We only mention here that we get qualitatively similar results if we allow incumbents to be 

rivalistic, too, as long as they are less rivalistic than the entrant (see Appendix I).  

3. Results 

Figure 1 informs about the distribution of social value orientation in our sample. We have 12 

(13.64%) rivalistic, 27 (30.68%) selfish, and 49 (55.68%) participants with a more or less 

pronounced positive social value orientation. Figure 1 also shows our matching. Participants 

                                       
11  Because the incumbents cannot affect the price they would have to pay for buying out the entrant, and 

because only one of the incumbent is randomly chosen to negotiate, it is a weakly dominant strategy to 
truthfully bid the actual gain from removing the entrant from the market. Entrants, however, do have an 
incentive to overstate their willingness to accept, which can only strengthen our prediction.   

12  We focus on consumer welfare for two reasons. Enhancing consumer welfare is the primary stated goal of 
antitrust policy (Crandall and Winston 2003). Moreover we model mavericks as agents holding social 
preferences, so that the definition of supply side welfare is not obvious. By focusing on the opposite mar-
ket side, we are able to bracket this debate in normative economic theory. 
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at the lower end of the distribution are singled out to be passive in the first 10 periods of the 

Negative treatment. These are the subjects with the supposedly most competitive behavior in 

oligopoly markets, and they are thus the focus of our study on the impact of mavericks. Par-

ticipants at the upper end of the distribution have this role in the Positive treatment. 11 partic-

ipants with a social value orientation score of zero have the passive role in the Zero treatment. 

The remaining participants are randomly assigned to having the active role in either treatment. 

To make sure that the 16 selfish participants in the active role are equally distributed across 

treatments, randomization is separate for participants with a social value orientation score of 

0, and for the remaining active participants. 

 

 
 

Figure 1 
Social Value Orientation per Treatment and Role 

 
As Figure 2 shows, overall quantity choices are fairly close to the standard Cournot predic-

tions. In markets of 2, average quantity is close to 33. In markets of three, it is close to 25. 

The one noticeable exception is the behavior of the entrants if negotiations over a buyout have 

failed and if these players are selfish. Surprisingly, such players become excessively competi-

tive. With this qualification, we provisionally support our null hypothesis H0. Looking only at 

average quantities, social value orientation is not a plausible candidate for identifying maver-

ick behavior. In line with Figure 2, if we work with averages, we do not find treatment effects, 

neither nonparametrically nor parametrically. 
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Figure 2 
Aggregate Quantity Choices 

Yet, as Figure 3 shows, aggregates per treatment hide a more complex story. First of all, there 

is quite some variation that is hidden by looking at averages only. In phase 1 of the Cournot 

market, quantity choices have mean 33.57, but standard deviation 10.34. That explains why 

quantity choices in the second and third phases of the experiment heavily depend on experi-

ences from the first phase. Independent of treatment, what the group has experienced while 

the market was a duopoly is a strong predictor of quantity choices after the entrance of the 

new competitor. Suppliers only adjust quantities to reflect greater competition: the trend line 

and the "Nash ratio" resulting if individual quantities in later phases are 75% of the average 

quantity in the first 10 periods (which would be the quantity ratio of a triopoly compared to a 

duopoly as predicted by standard theory) coincide very well. That is, all three suppliers seem 

to take the idiosyncratic and largely varying level of competitiveness in their group as given, 

and on average adjust their choices to the entrance of a new competitor by approximately the 

same ratio that a group of perfectly selfish suppliers would.  

0
10

20
30

40
qu

an
tit

y

1 2 3

neg zero pos neg zero pos neg zero pos

quantity choices over phase, treatment and role

active passive



 
11 

 

 
 

Figure 3 
Dependence on Local Conditions 

x-axis: mean quantity sold by the two members of the duopoly, in periods 1-10 
y-axis: mean quantity sold in periods 11-30 

separately for incumbents (hollow markers) and for entrants (solid markers) 
trend: linear prediction 

Nash ratio: 3/4 of first phase quantity 
 
The visual impression that local market competitiveness in periods 1-10 matters is supported 

by statistical analysis, Table 1.13 

 
average quantity in periods 1-10 .442* 

(.174) 
cons 10.458*

(5.120) 
N 1860 
p model .011 
R2 within 0 
R2 between .0733 
R2 overall .0285 

 

Table 1 
Effect of Local Conditions 

dv: quantity, data from periods 11-30 
random effects, robust standard errors clustered at the group level 

Hausman test insignificant on mirror model with period as additional regressor (to enable fixed effects estima-
tion) 

standard errors in parenthesis 
* = p < .05 

 

                                       
13  The coefficient of the average quantity in phase 1 is smaller than .75 since the model has a constant. If we 

estimate the same model (as a population averaged regression) without a constant, the coefficient almost 
perfectly coincides with the theoretical expectation and is .745. 
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We can go one step further and explain the heterogeneity of local market conditions by the 

heterogeneity of participants’ social value orientation. The more they are socially minded, the 

less they sell, which puts the suppliers on a more collusive path. If we use all data, the effect 

is weakly significant (two-sided p = .0865). It is significant at conventional levels if we re-

move the three first-round participants with a negative social value orientation score (model 

2).14 These three observations are outliers in that a negative score is not just a very low posi-

tive score; it is different in kind. Such participants are rivalistic, i.e. they have a positive will-

ingness to pay for competitiveness.15 

 model 1 model 2 
social value orientation score -.189+ 

(.108) 
-.231* 
(.112) 

cons 37.762***
(1.996) 

38.466*** 
(2.105) 

N 57 54 
p model .0865 .0447 
R2 .0543 .0770 

Table 2 
Determinants of First Round Choices 

dv: quantity 
OLS, robust standard errors 

data from subjects who participated in both experiments 
model 1: all first round players, model 2: 3 players with a negative SVO score removed 

standard errors in parenthesis 
*** p < .001, * p < .05, + p < .1 

 
This gives us 

Result 1:  Market conditions in a repeated Cournot duopoly market vary widely. 
Part of the effect can be traced back to suppliers' heterogeneity of so-
cial values. If a new competitor enters, the markets adjust to this in-
crease in the number of suppliers by the ratio of the standard Cournot 
quantities pre-and post-entry. 

 
Knowing that local market conditions matter, we revisit the effects of our manipulation, now 

controlling for local conditions. The critical issue is the effect of entry on incumbents’ quanti-

ty choices, which is what we investigate in Table 3.16 Both models reveal a significant treat-

ment effect in comparison between the Negative and the Positive treatment, in the expected 

direction. While the effect of treatment Zero is only weakly significant (p = .052) in model 1, 

it is significant at the 1 ‰ level in model 2. For both treatments, the effect is negative, indicat-

ing that incumbent firms, post entry, set smaller quantities if the entrant is selfish or even so-

cially minded, compared with a rivalistic entrant. If the entrant is rivalistic, the entire market 

                                       
14  Results and significance levels look similar if, instead, we add a dummy for the social value orientation 

score being positive, and interact the score with this dummy. 
15  Note that, in the first round, active players simultaneously set a quantity. Therefore we need not also re-

move the choices of the second active player who interacted with a player who has a negative social value 
score. In the first round, this second player has no signal about the competitiveness of her counterpart. 

16  The fact that "overall" both models seem to explain little variance is an artefact of the fact that, by their 
design, these models only explain between, not within variance.  
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is more competitive. This strongly supports our alternative hypothesis H1. Moreover, we find 

that, whenever a treatment main effect (Zero or Positive) is significant, the interaction be-

tween treatment and the effect of experiences made during the first 10 periods is significant as 

well. The interaction effect always has the opposite, i.e. a positive sign. Whether the entrant is 

rivalistic matters the more the more collusive incumbents had been pre entry. Finally the posi-

tive main effect of average quantity sold in the first 10 periods indicates that the more the 

market has been competitive pre entry (the higher the quantity sold then) the more it is com-

petitive post entry; competitiveness carries over from one phase to the other, as expected. 

Model 1 establishes our main finding in a simple regression. It takes the social value orienta-

tion of entrants into account, but does so in a coarse way: all rivalistic entrants are treated the 

same, as are all money maximizing, and all socially minded entrants. Model 2 draws a more 

fine-grained picture, by controlling for the individual social value orientation score of the en-

trant, and its interaction with the competitiveness of the market pre entry. This information 

matters greatly. We now also establish a significant effect of treatment Zero at conventional 

statistical levels. The effect of treatment Positive becomes huge. Compared with a market 

where the entrant is a “maverick”, i.e. compared to treatment Negative, all firms sell higher 

quantities if entrants are selfish, and much higher quantities if entrants are socially minded.  

 model 1 model 2 
Zero -10.556+ 

(5.439) 
-28.974*** 
(5.826) 

Pos -12.418* 
(5.961) 

-101.690*** 
(17.188) 

av ph 1 .246* 
(.124) 

-.298* 
(.126) 

Zero*av ph 1 .318* 
(.160) 

.861*** 
(.162) 

Pos*av ph 1 .385* 
(.177) 

3.104*** 
(.526) 

SVO score of entrant  1.739*** 
(.333) 

av ph 1*SVO score of entrant  -.053*** 
(.010) 

Cons 16.908***
(4.266) 

35.326*** 
(4.747) 

N 1240 1240 
p model <.0001 <.0001 
R2 within 0 0 
R2 between .2013 .2277 
R2 overall .0682 .0772 

 

Table 3 
Treatment Effects Conditional on Local Conditions 

dv: quantity, data from periods 11-30 and from incumbent firms onlyrandom effects, robust standard errors 
clustered at the group level 

Hausman test insignificant on mirror model with period as additional regressor (to enable fixed effects estima-
tion) 

standard errors in parenthesis 
*** p < .001, ** p < .01, * = p < .05, + p < .1 
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Yet this treatment main effect is qualified. The qualification is best understood in the left pan-

el of Figure 5. It shows average marginal effects of a one unit increase in the entrant’s social 

value orientation (SVO) score on incumbents’ quantity choices, after entry. The figure shows 

that there is an effect, on top of our selection by the three classes of social value orientation, 

but it critically depends on the competitiveness of the market pre entry. Standard theory pre-

dicts that firms sell 33 units in a duopoly market. As one sees this is almost exactly the cutoff 

at which the additional effect of individual social value orientation of the entrant swaps signs. 

If the market has been competitive, i.e. if the average quantity sold in the first 10 phases has 

been above 33 units, the marginal effect of an increase in the entrant’s SVO score is negative. 

If the entrant becomes more socially minded, incumbents reduce quantity, i.e. the whole mar-

ket becomes more collusive. If, however, the entrant becomes more competitive (i.e. her SVO 

score is reduced by one unit), incumbents increase quantity, i.e. the market becomes more 

competitive. That is if the market was competitive in the first place, the more the entrant is 

competitive, the more the market becomes even more competitive. Yet the opposite holds if 

the market was collusive in the first place, i.e. if the average quantity sold in the first 10 peri-

ods was below 33. Now an increase in the entrant’s SVO score leads to an increase in the 

quantity sold and, more importantly, a decrease in the entrant’s SVO score leads to a decrease 

in the quantity sold by the incumbent firms. This seems to suggest that the fact that the entrant 

has a particularly competitive attitude is counterproductive for consumer welfare. 

Does this qualification imply that market entry by an incumbent is counterproductive in the 

first place? The right panel of Figure 5 answers this question by collecting average marginal 

effects of treatment, for different levels of competitiveness pre entry. First note that, again, the 

marginal effects swap signs at almost perfectly the quantity prediction of standard theory. If 

the duopoly was competitive (quantity was at or above 33), despite the entry of a selfish or 

even socially minded third firm it becomes even more competitive. But if the duopoly was 

collusive (quantity was below 33), the fact that the entrant was selected for being selfish or 

socially minded reduces quantity, compared with a rivalistic entrant. As desired by antitrust 

policy, a maverick gets a collusive market under control, much better than a non-rivalistic 

entrant. Maverick entry does matter, in the desired direction. Controlling for the entrant’s pre-

cise social value orientation score and its interaction with the market’s competitiveness pre 

entry is a qualification, but does not endanger the main effect about which antitrust policy 

cares. 
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Figure 4 
Effect of Entrant’s Competitiveness on Incumbents‘ Quantity Choices 

 
To make the reactions of incumbents to the competitive attitude of entrants visible, individu-

ally for each incumbent, we regress quantities sold in the first phase on time. This procedure 

gives us for each individual incumbent the trend, had there not been entry. From these regres-

sions, for each individual we derive an out of sample prediction for the remaining 20 periods. 

For this, we adjust the predicted quantity to the market entry of one more supplier by multi-

plying it by the theoretically predicted ratio of ¾ (see above).  

Figure 5 shows the difference, per treatment and period, between the mean actual and predict-

ed quantity. In the Positive treatment, actual quantities are much higher than the prediction. In 

the Zero treatment, actual quantities exhibit more variance, but have about the same level as 

the prediction. By contrast in the Negative treatment, and only in this treatment, for almost all 

periods actual quantities are below the predicted trend. Depending on the social preferences of 

the entrant, incumbents come under additional competitive pressure and react by reducing the 

quantity they sell, as predicted by our model. 

 

 
 

Figure 5 
Effect of Entry on Choices of Incumbents 

periods 11-30 only 
dependent variable: difference, per treatment and period, between the mean predicted and actual quantity 
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Overall, this gives us strong support for our alternative hypothesis: 

Result 2: Conditional on local market competitiveness, groups are more competitive if the 
entrant is rivalistic. 

 

Learning that the relevance of a “maverick” firm depends on the competitiveness of the mar-

ket before the maverick enters is important news for the debate in antitrust that has motivated 

our experiment. Mavericks matter the more the more a market is collusive, i.e. when their 

presence has the biggest effect on welfare. 

In line with previous theoretical results and with our analyses (section 2 above and Appendix 

I), there is no room for a successful buyout. In line with this prediction, we only have a single 

buyout.17  

Model 1 of Table 4 shows that, for the size of buyout offers, too, local conditions are critical. 

Yet the same way as with quantity choices, to get an appropriate picture we must further con-

trol for the entrant’s individual social value orientation score, i.e. her intrinsic competitive-

ness, which we do in Model 2. We then establish a strong significant effect of average quanti-

ty sold before market entry. The higher this quantity, i.e. the more the group was competitive 

in the first place, the higher the willingness of incumbents to pay for returning to the duopoly. 

The less the entrant is competitive (i.e. the higher her social value orientation (SVO) score), 

the smaller the willingness to pay. Yet from the interaction between the entrant’s SVO score 

and average quantity in the first phase it follows that the willingness to pay for exit is only 

reduced if the duopoly was collusive;18 the less the entrant is competitive, the smaller the ben-

efit from restoring the collusive environment. In a similar way, the interplay between the main 

effect of treatment Zero and its interaction with the competitiveness of the duopoly plays it-

self out. The willingness to pay for exit is only higher in treatment Zero if the duopoly was 

collusive.19 We do not find a significant difference in willingness to pay for exit between 

treatments Negative and Positive. But in treatment Positive, if the duopoly was collusive, in-

cumbents have a higher willingness to pay for exit the higher the individual SVO score of the 

entrant.20  

 

 

                                       
17  In treatment Negative, a single entrant with social value orientation score of -16.86 offered to leave the 

market if she was given 2,000 tokens, which was exactly matched by the offer from an incumbent with 
social value orientation score of 18.50. In the same group, the second incumbent had also offered 2,000 
tokens, so that the deal did not hinge on the selection of the buyer. In one more group, also from treatment 
Negative, there would have been room for trade, had another offer been selected randomly. Here, the en-
trant was content with merely 20 tokens, while one incumbent had offered 2,500 tokens. In all other 
groups, negotiations failed, and they would also have failed had the other incumbent’s offer been singled 
out. 

18  604.046/19.353 = 31.419 < 33. 
19  11575.54/334.365 = 34.619473 > 33. 
20   1475.592/44.521 = 33.144. 
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 model 1 model 2 
Zero 5767.208* 

(2264.441)
11574.54*** 
(1645.583) 

Pos 2443.365 
(2877.941)

-27267.9 
(31465.03) 

average quantity in phase 1 -17.730 
(66.500) 

163.489*** 
(36.164) 

average quantity in phase 1*Zero -153.146* 
(71.990) 

-334.365*** 
(46.116) 

average quantity in phase 1*Pos -72.311 
(82.504) 

772.043 
(931.800) 

SVO score of entrant  -608.046*** 
(88.928) 

SVO score of entrant*Pos  1475.592+ 
(796.829) 

average quantity in phase 1* 
SVO score of entrant 

 19.353*** 
(2.831) 

average quantity in phase 1* 
SVO score of entrant*Pos 

 -44.521+ 
(23.517) 

Cons 2998.098 
(2062.106)

-2809.23* 
(1328.605) 

N 62 62 
p model <.0001 <.0001 
R2 .2234 .2981 

 

Table 4 
Explaining Buyout Offers 

dv: size of buyout offers 
OLS, robust standard errors, clustered for groups 

model 3:  interaction terms with entrant’s SVO score cannot be estimated for treatment Zero, since by design 
the entrant’s score is 0 all over, so that there is no variance 

standard errors in parenthesis 
*** p < .001, ** p < .01, * = p < .05, + p < .1 

 

In support of alternative hypothesis H1, we get 

Result 3: Irrespective of the social value orientation of the entrant, there are (almost) no 
buyouts. However, the more the group was competitive as a duopoly, the higher 
the willingness of incumbents to pay for the entrant leaving the market. The less 
the entrant is aggressive, the smaller incumbents’ willingness to pay. 

 
In order to better understand why buyout negotiations almost invariably fail, Figure 6 shows 

stated willingness to accept (to leave the market) and stated willingness to pay (for having the 

entrant to leave the market).21 In all treatments, the mean and median willingness to accept a 

buyout is substantially above the 'true' willingness to accept predicted by standard theory (see 

corresponding horizontal line), which may of course be due to strategic considerations. Like-

wise, in all treatments, the mean and median willingness to pay for a buyout is very substan-

tially below the theoretical prediction. Here, however, because the price incumbents would 

have to pay in case of a buyout is independent of one's stated willingness to pay, incumbents 

                                       
21  In treatment Neg, single entrants ask for extreme amounts. Despite this observation, we do not find signif-

icant treatment effects on either WTA or WTP. To avoid a misleading impression, in Figure 6 we report 
the median, not the mean. 
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have a weakly dominant strategy to state 'true' values. Moreover, the left bars in Figure 6 

quantify each incumbent's monetary advantage from buying out the entrant.22 In all treat-

ments, willingness to pay is below the empirical advantage either of the original suppliers ex-

pects if the entrant leaves the market.  

 
 

Figure 6 
Negotiations over Buyout 

Figure reports median values, per treatment and role 
 
Part of the explanation for this gap between predictions and stated values may be rivalistic 

preferences. An incumbent who is averse to 'falling behind' will realize that the other incum-

bent will profit from the payout without paying for it. This would increase disadvantageous 

payoff differences, and make the buyout even less attractive than for an incumbent with 

standard preferences (see Appendix I).23   

4. Conclusion 

Antitrust authorities have repeatedly opposed mergers on the argument that they would re-

move a particularly aggressive competitor from the market. At the very moment of finishing 

this project, in our country of origin the issue even has made it into the newspapers. The Ger-

man Cartel Office has to decide upon a merger among providers of mobile phone services that 

would have EPlus disappear. The President of the Office has let the press know that the au-

thority is concerned since this implies that a provider with a reputation for particularly aggres-

                                       
22  This advantage is calculated the following way: for each individual, we calculate profit under two alterna-

tive conditions. In the first condition, the entrant remains in the market, the two other suppliers are as-
sumed to continue setting the same quantity as in period 20, while this player sets her best response. In 
the second condition, we assume that the entrant has left the market, and that the two remaining partici-
pants set Nash quantities. We get similar results if we compute the value of buyout by just looking at the 
difference of total profits between rounds 11-20 and 1-10: Neg first method 4985, second method 4193; 
Zero first method 4089, second method 4695; Pos first method 4735, second method 4038. 

23  A previous study by Lindqvist and Stennek (2005) supports the finding that such concerns prevent mer-
gers in a laboratory setting. 
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sive market behavior would disappear from the market.24 In this paper we experimentally in-

vestigate one potential cause for “maverick” behavior: a firm may derive utility from relative, 

not only from absolute payoff.  

We have two main findings. First, controlling for local market conditions, a more rivalistic 

supplier (as identified by a standard social value orientation score) yields more competition 

and more consumer welfare, as predicted by our model. Second, the suppliers' willingness to 

pay to buy out a maverick is substantially smaller than predicted. This, too, is likely explained 

by a concern for relative payoffs, because buying the maverick out implies falling behind the 

remaining competitors.  

Of course, we cannot claim that rivalistic and competitive behavior is the only justification of 

mavericks. However, we have demonstrated that behavioral heterogeneity may be sufficient 

to organize the observation that some suppliers act more competitively than others. In particu-

lar, our findings support the concern of antitrust authorities. Both, theoretically and experi-

mentally, the presence of a 'behavioral' maverick increases consumer welfare. Yet, we qualify 

the concern in two respects. The overall competitiveness of the market in question is critical. 

There is only reason for concern if the remaining suppliers are likely to orchestrate anticom-

petitive behavior. But if a maverick has the biggest chance to improve welfare, i.e. if the mar-

ket is collusive, it also matters most. Moreover, our data suggest that a concern for not falling 

behind do not only create mavericks but also make mergers less likely, because buying out 

means falling behind the remaining competitors.25  

One should always be cautious when drawing policy conclusions from a lab experiment. Ex-

periments are tools for identifying effects. In the interest of identification, they clean the situa-

tion from all contextual factors that might interfere with the treatment effect. Yet from a poli-

cy perspective, these contextual factors may well matter. Caution is particularly well advised 

if one studies anonymously interacting students while policymakers have to deal with firms 

that interact in a market. Firms are highly aggregate corporate actors (for a survey of the 

experimental research specifically addressing such actors see Engel 2010); suppliers in a real 

market of three do not interact anonymously - to name only the two most obvious differences.  

Yet people choose for firms. It does not seem unlikely that the social preferences of these in-

dividuals bear themselves out in the firm’s policy. More importantly, firms as corporate enti-

ties may themselves care about relative, not only about absolute payoff. One reason is the em-

beddedness of firms into financial markets, possibly also into a market for corporate control. 

In these markets, comparative performance may be, for one or the other firm, a very relevant 

                                       
24  FAZ July 25, 2013. 
25  That said, in the section on related literature we have cited a list of cases where such buyouts have indeed 

taken place. Our result should therefore not be misread as saying that buyouts are an impossibility. Yet 
buyouts for the mere reason to remove the competitive pressure from the maverick may indeed be unlike-
ly. This does not, however, exclude that an otherwise attractive merger may for the parties have the wel-
come side-effect of easing competitive pressure. 
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signal. Provided firms are partly motivated by relative payoff, our experiment shows that this 

may lead to maverick behavior, and that the presence of mavericks thus generated generally 

improves welfare.  

Casual empiricism suggests that mavericks, with their aggressive behaviors, are small com-

pared with their competitors. We have excluded this phenomenon by the design of our exper-

iment: Structurally, our incumbents and entrants are perfectly symmetric. However, small 

firms might be even more concerned with relative payoffs, and moreover should be a more 

tempting target for a buyout. Removing them from the market is cheaper, so that, e.g., incum-

bents might care less about a potential competitive disadvantage if they alone bear the cost. 

Future research should test the robustness of our findings in such more complex, asymmetric 

market environments.  
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Appendix I: Model 

 
In the general case of a Cournot market with linear demand, intercept m, and n suppliers, all 
with marginal cost of zero, the Cournot-Nash quantity is given by: 
௜ݍ  = ݉݊ + 1 (3) 

 
For one supplier i the expected benefit from reducing market size to a duopoly for the dura-
tion of 10 periods is given by 
 ܹܶ ௜ܲ = ௜ଶߨ)10 − (௜ଷߨ = 10 ൬19 ݉ଶ − 116 ݉ଶ൰ = 3572 ݉ଶ (4) 

 
If the entrant e stays in the market, instead of leaving, she expects 
௘ܣܹܶ  = ଵ଴ଵ଺ ݉ଶ = ܹܶ ௜ܲ + ହଷ଺ ݉ଶ. (5) 

 
Since ܹܶܣ௘ > ܹܶ ௜ܲ, there is no room for trade.  

 
We now assume that the utility of the rivalistic supplier e (given that the other two suppliers 
make identical profits ߨ௜, which will be the case in equilibrium) is given by 
௘ݑ  = ௘ߨ + (݊ − ௘ߨ)ߛ(1 − = (௜ߨ (1 + ݉)(ߛ2 − (݊ − ௜ݍ(1 − ௘ݍ(௘ݍ − ݉)ߛ2 − (݊ − ௜ݍ(1 −  ௜ (6)ݍ(௘ݍ

 
Profit for one of the incumbents is now given by 
௜ߨ  = ൫݉ − ௜ݍ − (݊ − ௝ݍ(2 −  ௜ (7)ݍ௘൯ݍ
 
Taking first order conditions, and solving the resulting system of equations, we get 
௜ݍ  = ௝ݍ = ߛ2)݉ + ݊ߛ2(1 + ݊ + 1 + ߛ4 , ௘ݍ = ߛ4)݉ + ݊ߛ2(1 + ݊ + 1 +  (8) ߛ4

 
E.g., with the parameters of the experiment, and letting the entrant be mildly rivalistic, i.e. 

with ߛ = ଵଶ, we get ݍ௜ = ௝ݍ = 22.22, ௘ݍ = 33.33. The rivalistic player is better off the larger ߛ, 

that is the more she is rivalistic. If all sellers hold standard preferences, in equilibrium they 
sell ܳே = ௜ݍ݊ = ௡௠௡ାଵ units. If one seller is rivalistic, total quantity is given by 

 ܳோ = (݊ − 1) ߛ2)݉ + ݊ߛ2(1 + ݊ + 1 + ߛ4 + ߛ4)݉ + ݊ߛ2(1 + ݊ + 1 +  (9) ߛ4

 
which is larger than ܳே for any ߛ > 0; with ߛ = 0, ܳோ = ܳே. Hence consumer welfare increas-
es if there is a rivalistic player.  
 
If the entrant is rivalistic, the change of gains from trade for an incumbent switching from a 
market with three to a market with two suppliers are given by 
 ܹܶ ௜ܲ = ௜ି௘ߨ)10 − (௜௘ߨ = 109 ݉ଶ − 10݉ଶ(2ߛ + 1)ଶ(2݊ߛ + ݊ + 1 +  ଶ (10)(ߛ4
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Taking the first derivative wrt ߛ we get 
 ߲ܹܶ ௜߲ܲߛ = 40݉ଶ(2ߛ + ݊ߛ2)(1 + ݊ + 1 + ଷ(ߛ4 > 0 (11) 

 
incumbents’ willingness to pay for the entrant leaving the market strictly increases in the en-
trant’s aggressiveness. 
 
The entrant expects to gain 
௘ܣܹܶ  = 10݉ଶ(2ߛ + 1)(1 + ߛ4 + ݊ߛଶ)(2ߛ4 + ݊ + 1 + ଶ(ߛ4  (12) 

 
if she stays in the market.  There is still no room for trade: 
 

 ܹܶ ௜ܲ − =௘ܣܹܶ − 10݉ଶ((8ߛଷ + ଶߛ12 + ߛ6 + 1)݊ଶ − ଶߛ16) + ߛ12 + 2)݊ − ଶߛ16 − ߛ8 − ݊ߛ2)(1 + ߛ4 + ݊ + 1)ଶ݊ଶ  
(13) 

 
This is negative for any ݊ ≥ 3, ߛ > 0. With no degree of rivalistic preferences is there a deal.   
 
Qualitatively similar results are obtained if we also allow incumbents to be rivalistic as shown 
in (6), if we keep the assumption that the entrant is more rivalistic (ߛ௘ ≥  ௜).26 Specifically, letߛ
us assume that ߙ = ௜ߛ < ௘ߛ = -Taking first order conditions, and solving the resulting sys .ߛ
tem of equations, we get 
௜ݍ  = ௝ݍ = ߛߙ4)݉ + ߙ2 + ߛ2 + ݊ߛߙ4(1 + ݊ߙ2 + ݊ߛ2 + ݊ + 1 + ߛ4 ௞ݍ, = ߛߙ4)݉ + ߙ + ߛ4 + ݊ߛߙ4(1 + ݊ߙ2 + ݊ߛ2 + ݊ + 1 +  ߛ4

(14) 

 
Similar to our previous results, each incumbent sells less than the entrant, and consumer 
welfare increases both in ߙ and ߛ.  
 
Proceeding the same way as before, we also investigate whether there is room for trade. The 
negotiation range is defined by ܹܶ ௜ܲ − ௘ܣܹܶ = 10݊ଶ ݉ଶ − ݉ଶ(ߙ + ߛ2 + ଶߙ)(1 + ߙ2 + ߛ2 + ߛߙ2 + ݊ߙ2)(1 + ݊ߛ2 + ߛ4 + ݊ߛߙ4 + ݊ + 1)ଶ− 10݉ଶ(ߙ + ߛ2 + ߙ)(1 + ߛߙ2 + ଶߛ4 + ߛ4 + ݊ߙ2)(1 + ݊ߛ2 + ߛ4 + ݊ߛߙ4 + ݊ + 1)ଶ  

(15) 

 
 
 
 

                                       
26  In fact, the result can even be generalized by noting that our model is related to the model by (Fehr and 

Schmidt 1999). The difference is that the Fehr-Schmidt model allows players to also suffer from advanta-
geous inequality. However, as long as the entrant is assumed to be more aggressive than the incumbents, 
the incumbents will in equilibrium always fall behind the entrant and so never experience advantageous 
inequality. Since in (6) utility from the difference between one’s own payoff and the payoff of a peer is 
not constrained to positive differences , (6) also captures disutility from falling behind one’s peers. So, 
technically, this leads to a market of n players who all hold preferences as in (6). 
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Appendix II: Instructions 

Instructions: First Session 

 
General Instructions 

Thank you for taking part in our experiment. From your invitation you already know that the 
experiment is in two parts. These instructions explain the first part of the experiment, taking 
place today. We will pay you your earnings from today’s part of the experiment at the end of 
today’s session. However, it is very important for our experiment that you also participate in 
the second session. 
You can earn money in this experiment. How much you earn depends on your decisions and 
the decisions of other participants. Your earnings will be paid to you in cash at the end of the 
experiment. 
Please switch off your mobile phone now, and please do not communicate any longer with 
the other participants as of this moment. Should you have a question about the experiment, 
please raise your hand. We will come to you and answer your query. 
Today’s part of the experiment consists of different sections. In these instructions, we explain 
the first section. For the following sections, you will find your instructions on the screen in 
front of you.  
In order for us to keep track of your performance in the second part of the experiment, we 
would ask you please to generate an identification code at the end of the experiment, and to 
enter this code on your computer screen. We will use this identification code to connect your 
data from the first and second parts of the experiment. At no time do we know your name or 
address. Only the laboratory administration has that information. However, the laboratory 
administration does not know your decisions. This way we can ensure that anonymity is 
guaranteed at all times. Please write down this number and bring it with you when you are 
invited to the second experiment. At the beginning of the the second experiment, we will ask 
you to enter this number on your computer screen. If you enter the wrong number, you 
cannot take part in the second experiment. Therefore, please check whether you have 
made a note of the correct number. 
 

First Section 
We are now going to ask you to make several decisions. For this to happen, you will be ran-
domly matched with another participant. You can allocate Taler to this participant and to 
yourself in the course of several distribution decisions. In order to do this, you will have to 
choose repeatedly between two distributions, X and Y (e.g., distribution X: 10 Taler for your-
self and 12 Taler for the other player; and distribution Y: 8 Taler for yourself and 20 Taler for 
the other player). The Taler you allocate to yourself are paid out to you at the end of the ex-
periment, at a rate of 100 Taler = 1 €. At the same time, you are also randomly matched with 
yet another experiment participant who, in turn, can allocate Taler by way of distribution de-
cisions. This participant is not the same as the one to whom you can allocate Taler. The 
Taler allocated to you are also transferred to your account and paid out to you at the end of 
the experiment, at a rate of 100 Taler = 1 €. 
The individual decision tasks will look like this: 
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is converted into Euro at a rate of 2000 ECU = 1 €. The converted sum will be paid to you in 
cash at the end of the experiment.  
You will remain in a group of three participants for the duration of the entire experiment. The 
constellation of the group does not change. 
All decisions in this experiment, as well as the payoffs at the end, remain anonymous. Please 
do not discuss these with any of the other participants, even when the experiment has end-
ed. 
 

Instructions: First Part 
 
CAUTION: One-third of the participants pauses in this part of the experiment and will not 
continue until the second part. However, these participants are also informed about what is 
happening. We will inform you at the beginning of the experiment about the role you have in 
the first part. 
This part of the experiment consists of 10 rounds. In each round, two participants are actors 
in a market. Both participants produce an identical product at no production costs. At the be-
ginning of each round, each producer chooses the amount he or she wishes to produce. The 
market price (P), at which each unit is sold on the market, depends on the total amount (Q) 
produced by both participants. The market price is calculated as follows: 
 



 <−

=
sonst

QfallsQ
P

0

100100
 

 
This means, first of all, that both producers receive the same market price for their amounts. 
Secondly, the higher the total amount Q is that both producers sell, the lower is the market 
price. As of a total amount of 100, the market price equals zero. 
For each of the two producers, the payoff for the round is his or her chosen production 
amount, multiplied by the market price. The total payoff for this part of the experiment is the 
sum of all individual payoffs per round. 
After each round, you will receive feedback on the amount the producers have chosen in to-
tal, on the market price, and on your earnings. 
 
 

Instructions: Second Part 
 
This part of the experiment consists of a 10-round market, just like the first part. The only 
difference now is that there is a further producer, in addition to the two "older" producers. The 
"new producer" has paused in the first part of the experiment, but received the same instruc-
tions as the two other producers, for the purpose of information. In addition, this new produc-
er has also been informed about the market prices and amounts of the past ten rounds, con-
cerning the group this new producer has joined. 
Apart from the fact that there are now three producers, nothing else changes. As before, the 
market price is calculated for all three producers – the two old and the new – using the same 
formula: 
 

 

 
This means all three producers receive the same market price P for their amounts, and that 
the market price that can be attained falls proportionally to the total amount Q rising. 
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Instructions: Third Part 
 
This part of the experiment consists of a further continuation of the market by an additional 
ten rounds. However, both the two old producers who were active in the first part and the 
new producer who joined the market in the second part have the opportunity to negotiate a 
possible departure of the new producer from the market. Negotiations are conducted accord-
ing to the following rules. 
Independently of the second producer, each of the two old producers names a maximum 
price figure, in ECU, which he or she would pay the new producer if this producer were pre-
pared, in return, to quit the game for the additional ten rounds. However, the highest possible 
price that the two old producers can name is the figure you have earned in the first two parts 
of the experiment. 
At the same time, the new producer names a figure B (in ECU), beginning with which he or 
she is willing to forfeit participation in the additional ten market rounds. 
Then, one of the two offers made by the old producers is chosen randomly, with each offer 
having a 50-percent chance of being chosen. There are two possibilities: 
 

• If the maximum offer A of the old producer who has been chosen is at least as high 
as the new producer’s demand B, then the old producer who has been chosen pays 
the new producer demand B. (Offer A hence describes the chosen old producer’s 
maximum willingness to pay; usually, less is paid.) Then, the additional ten market 
rounds take place without the new producer – as in the first part of the experiment.  

• If the maximum offer A of the old producer who has been chosen is smaller than the 
new producer’s demand B, then the additional ten market rounds take place with the 
new producer – as in the second part of the experiment. In this case, there is no ex-
change of any payment between the chosen old and the new producer.  
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