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CHAPTERR 3 

Investingg for  the greater  good; an experimental 
studyy of bargaining with endogenous pie size and 
disagreementt  payoffs 

3.11 Introductio n 
Thiss chapter reports on an alternating offer bargaining experiment designed to investigate 
bargainingg behavior when the size of the gains to be distributed and the disagreement payoffs 
aree determined endogenously. One of two players chooses whether both will subsequently 
bargainn over the division of a large 'pie' or a small 'pie'. Choosing the large pie enlarges the 
surpluss to be divided, but deteriorates the chooser's payoffs in the event of disagreement 
duringg the bargaining stage. This simple setup resembles the choice between general 
investmentss and relationship-specific investments in a bargaining context. Compared to a 
generall  investment, a specific investment creates a higher joint surplus but lowers an 
investor'ss disagreement payoffs, making him or her more vulnerable to opportunistic 
bargainingg behavior on the part of the other bargainer. In the absence of a priori agreements 
overr the division of the gains from the investment, a choice for a specific investment may 
resultt in the non-investor 'holding-up' or exploiting the investor during bargaining, such that 
thee latter looses instead of gains from the investment. Anticipating this, bargainers may 
underinvestt in specific assets because investment decisions gain a strategic aspect in addition 
too an efficiency aspect. The experiment presented in this chapter seeks to address the question 
off  whether this actually happens in an experimental setting. Specifically, two main research 
questionss are addressed. First, under what conditions is a player prepared to choose a large 
pie?? Second, does it matter for the bargaining process whether a player or the experimenter 
hass 'chosen' a large pie, i.e. does endogeneity matter? 
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3.22 Background to the study 

3.2.11 Theoretical background 

Thee design of our experiment is such as to study the trade-off between efficiency and 
strategicc aspects of relationship-specific and general investment decisions in bargaining 
settings.. A prime example of such a trade-off is found in the literature on the economics of 
householdd behavior. A classic result in this literature is that, given the existence of an a priori 
agreementt on the division of gains from co-operation, a couple - even if it consists of two 
intrinsicallyy identical individuals - can increase efficiency to the benefit of both through 
specializationn and exchange, turning from Jacks-and-Jills-of-all-trades into more specialized 
workers1.. Instead of both allocating time to, for example, market work and household work, 
onee partner can specialize in market work and invest more in 'market-specific' human 
capital,, such as training and education, while the other partner can specialize in household 
workk and invest more in 'marital-specific' human capital, such as 'classes in child care, 
cookingg or art history' (Becker, 1991: 27). However, if no a priori agreement on the division 
off  gains can be assumed, this result no longer follows and time allocation and investment 
decisionss gain a strategic aspect in addition to an efficiency aspect. The reason why is that 
thesee decisions involve different degrees of relationship specificity2. 

Inn the context of the economics of household behavior, the case of fertility decisions is 
especiallyy illustrative (on this specific example, see Ott 1995). Suppose that a child increases 
thee utility of both partners and that the decision to have a child would result in a net welfare 
gainn for the household. Traditional frameworks which assume an a priori agreement over the 
divisionn of this welfare gain would predict a positive decision for a child because changes in 
bargainingg power resulting from a birth are not considered. When no a priori agreement can 
bee assumed, however, this is no longer necessarily the case. Consider a situation where the 
wishh for a child can be realized only by a disruption in the working life of one partner, say, 
thee woman. In such a case, a decision to continue to work enables this woman to increase or 
maintainn her individual earning power that can be utilized independent of her relationship 
withh her current partner. A decision to disrupt her working life, on the other hand, implies a 
renunciationn of more general, 'market-specific' human capital and consequently a loss in 
earningg power. It also implies the acquisition of relationship-specific skills in household 
production.. The problem with these latter skills, however, is that utilization of them is limited 
too the household. If this woman's relationship ends, any skills pertaining specifically to 
havingg a relationship in general fall in value until she enters a new relationship, and any 

11 This 'agreement' is usually assumed to be the result of the existence of a legally binding and complete 
contractt (cf. Becker (1973, 1991)) or of the introduction of an altruistic head of the household or family 
sociall  welfare function (cf. Becker (1974, 1991, chapter 8), Samuelson (1956). Also refer to Hirshleifer 
(1977),, Pollak (1985) and Manser & Brown (1980)). 
22 References include Ott (1992, 1995), Weiss & Willis (1993), Konrad & Lommerud (1995, 1996), 
Bergstromm (1996). An early reference to the importance of the degree of specificity of investments in a 
familyy context is found in Becker et al (1977). 
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whichh pertain specifically to her relationship with her present partner vanish. Clearly, if a 
post-investmentt bargaining situation arises, a choice for a relationship-specific investment 
wil ll  have put her at a disadvantage compared to her partner with more general investments 
becausee the latter is less dependent on the continuation of the relationship. In the absence of 
ann a priori agreement on the division of gains, the relevant question faced by a woman in this 
situationn is whether to disrupt her working life in order to realize the desire for a child, or 
whetherr to forego the joint welfare gains this would entail and continue her working life. 

Thee design of our experiment is relevant outside the context of the economics of 
householdd behavior as well. We give two more examples. First, take two firms, firm A and 
firmm B. When firm A has to replace its old machinery, it can choose between two types of 
machines.. One type can be used to serve many different firms, while the other type is targeted 
towardss the specific requirements of the particular firm B, a firm with which firm A has 
establishedd a close working relationship. In the absence of an a priori agreement on the 
divisionn of gains between firm A and firm B, the relevant question faced by firm A is which 
typee of new machine to buy. Choosing the machinery targeted to the needs of firm B creates 
aa larger surplus, but at the same time reduces firm A's outside opportunities, because it is 
moree difficult to switch to other trading partners. Or take a worker and his employer. When a 
workerr buys a new house, he can choose between a house nearby his workplace or a house 
furtherr from the location of his current employer but close to alternative employers' 
locations.. Having a house nearby the workplace reduces wasteful commuting time and 
thereforee increases the surplus created by the relation. However, when the worker and 
employerr cannot agree on the division of this surplus, unless transaction costs associated with 
movingg house are negligible the worker is likely to be worse off than if he had chosen to 
residee close to alternative employers3. 

Whateverr the specific context, the common ground shared by these three examples 
(andd the one covered in our experiment) is that parties have to bargain over the division of 
gainss after investments choices have been made. Because of this, a party may be reluctant to 
choosee relationship-specific investments which create a higher joint surplus but decrease his 
orr her bargaining position. The seriousness of this problem depends on the expectations the 
investingg party has about the bargaining behavior of the other party. In the bargaining 
literaturee the division of gains is assumed to depend on the post-investment bargaining 
strengths.. Because the sizes of these bargaining strengths depend on the investment choices 
made,, this opens up the possibility of 'hold-up' or exploitation. That is, a choice for a 
relationship-specificc investment will allow the non-investing party to 'hold-up' the weakened 
investingg party and confiscate not only the surplus generated by the investment but more, 

33 For other examples, see e.g. an early publication of Hirschman on foreign trade, which also focuses on the 
factt that 'relations of influence, dependence, and domination arise right out of 'mutually beneficial trade" 
(Hirschmann 1980 [1943]: vii). Also see Hart (1995) for a more extensive treatment of the importance of 
relationship-specificc investments and the hold-up problem in the context of contract relations between firms. 
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suchh that the investing party looses instead of gains from the investment choice4. Bargaining 
theoryy predicts that in the absence of a priori agreements individuals, when given a choice 
betweenn a relationship-specific investment and a general investment, will only opt for the 
relationship-specificc investment if the expected payoff exceeds the expected payoff related to 
aa choice for a more general investment. That is, anticipating exploitation in the bargaining 
stage,, investors will often choose relatively non-specific investments and forego the 
possibilityy to create a joint surplus. Thus, the woman will opt for a career and will forego 
childbirth,, firm A will decide to buy machines suitable for all firms instead of only for firm 
B,, and the worker will decide to buy a new house relatively close to alternative employers 
andd consequently will spend relatively many hours commuting. 

3.2.22 An experimental test 

Off  course, although fully exploiting one's bargaining position is completely instrumentally 
rational,, it is an empirical question whether parties indeed do not care about the past when 
theyy bargain, and whether prospective investors anticipate this and refrain from making 
relationship-specificc investments. Unfortunately, empirically it is difficult to prove that 
underinvestmentt would really occur without proper arrangements being made and, if so, 
whetherr hold-up is causing it. For instance, in the literature on intra-household bargaining in 
generall  and on dynamic models in particular, despite the existence of some empirical work a 
clearr theory-data gap still exists. The lack of good-quality, intra-household data on, e.g. 
individuall  consumption, endowments and disagreement points effectively prohibits any 
thoroughh testing of the models developed so far5. Likewise, in the context of employment 
relations,, James Malcomson (1997, Section 2) presents results about earnings patterns that 
cann be considered indirect, and circumstantial evidence that employment contracts have some 
characteristicss predicted by the hold-up literature. He does not present any direct evidence 
aboutt employment contracts having features to escape the hold-up problem. And more 
importantly,, even if the indirect evidence convincingly indicates that employment contracts 
aree designed to solve the hold-up problem, there is no proof that without these contracts 
partiess would actually have been held up. 

Inn such cases where there is a gap between theoretical predictions and empirical 
evidence,, laboratory experiments can provide useful contributions. Not as substitutes for 
empiricall  evidence, but as complements which - in the absence of sufficient high-quality 
real-worldd data - allow us to examine whether the game-theoretical predictions hold in a 
laboratoryy environment constructed to give the theory a fair trial (cf. Loomis 1999). The 
purposee of the experiment reported in this chapter is to provide such a complementary 
contribution.. Subjects (player 1 and player 2) play an alternating offer bargaining game in 
whichh they divide ten equally sized pies. The parties have a total of ten rounds to reach an 

44 On the hold-up problem, see e.g. Hart (1995), Malcomson (1997), Teulings & Hartog (1998). 
55 On the theory-data problem in the economics of household behavior, see e.g. Kooreman & Kapteyn (1990), 
McElroyy (1990), Kapteyn & Kooreman (1992), Behrman (1997), Bergstrom (1997). 
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agreement,, but for each round they delay agreement one of the pies vanishes. Hence, there 
aree fixed joint costs of disagreement. Before the players start bargaining, player 2 has to 
choosee whether they divide ten small pies or ten large pies. If small pies are chosen, both 
playerss have the same positive disagreement payoffs. Consequently, the choice for a small 
piee can be interpreted as a more general investment which does not create a higher surplus for 
thee two players to bargain about, but which does limit player 2's vulnerability to 
opportunisticc bargaining behavior on the part of player 1 and guarantees at least some 
positivee disagreement payoffs. If large pies are chosen, player 2 has a disagreement payoff 
equall  to zero, while player 1 's disagreement payoff is at least as good as it would have been 
hadd a small pie been chosen. Consequently, the choice for a large pie can be interpreted as a 
relationship-specificc investment which creates a higher joint surplus but which also weakens 
playerr 2's absolute and relative bargaining position6. 

Theree are three different treatments, which we label Low, Middle and High, referring to 
thee size of the disagreement payoff player 1 gets when the pies are large. The exact values of 
thesee disagreement payoffs have been chosen in such a way that they differentiate between 
threee types of bargaining behavior. According to the 'split-the-difference' solution, player 2 
wil ll  only choose the large pies in the Low treatment. According to the so-called 'deal-me-
out'' solution, player 2 chooses the large pies in the Low as well as in the Middle treatments. 
Finally,, the so-called 'equal-split' solution predicts player 2 to choose the large pie in all 
threee treatments.7 In addition to these three treatments, we have run three other treatments 
whichh are exact copies of the first three treatments except that the experimenters, rather than 
playerr 2, determine the size of the pie. This experimental design seeks to address two main 
researchh questions. First, under which conditions is player 2 prepared to choose the large pie? 
Second,, does it matter for the bargaining process whether player 2 or the experimenter has 
'chosen'' the large pie, i.e.. does endogeneity matter? 

3.2.33 Related experimental studies 

Experimentall  studies related to the analyses presented fall in two categories. The first are 
studiess which deal with bargaining games with unequal disagreement points - but without an 
investmentt choice stage. Examples include Barry Sopher (1990), Robert Forsythe et al 
(1991),, Amnon Rapoport et al (1990), and Lawrence Kahn & Keith Murnighan (1993). In the 

66 The theoretical literature about intra-household bargaining makes the distinction between disagreement 
pointss and outside options. In the former case, rejecting an offer has consequences for just one round (only 
onee pie vanishes), whereas in the next round negotiations continue. In the latter case, rejecting a proposal is 
forever:: the rejecting party opts out and will never return to the negotiation table. In the context of household 
decisions,, opting out by one of the parties is equal to divorce, while disagreement for just one round is 
referredd to as a situation with 'burnt toast' (cf. Bergstrom 1997: 44) In order to keep the experimental design 
ass simple as possible, we make no distinction between these two possibilities. A player who wants to be and 
stayy divorced has to make unacceptable offers each round he or she has to make an offer and reject the other 
player'ss offer in all other rounds. 
77 The three bargaining types are described in detail in Section 4. 
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contextt of labor economics the experiments relating to the duration of strikes are interesting. 
Sopherr (1990) uses an experimental design to test the predictions of the joint-cost theory of 
strikes.. This theory predicts that strikes are less frequent and/or shorter when the joint costs 
off  the firm and the union are higher. The experiment in this chapter can be seen as an 
extensionn of Sopher's framework, because it adds a stage in which the firm (or the worker) 
firstt makes a specific investment. Our results show how such an investment choice stage 
affectss the duration of strikes. 

Secondly,, there are numerous studies on the effects of norms of fairness and 
reciprocity.. For example, in dictator games (and ultimatum bargaining) there is a tendency to 
splitt cakes evenly (for an overview see Roth 1995). The question is whether someone can and 
wil ll  rely on the fairness norms of others. This is studied in trust games. In a typical trust game 
playerr 2 can decide to play if safe and stop the game, in which case both players get a payoff 
off  s, or to continue. If the game is continued and player 2 decides to trust player 1, the second 
playerr decides between rewarding trust (both players get a payoff of t) or exploiting player 2 
(payofff  0 for player 2 and r for player 1), with 0<y</<r. Studies by Joyce Berg et al (1995), 
Chriss Snijders (1996), and Werner Güth et al (1997) find that subjects are inclined to invest 
evenn if they are completely dependent on their opponents' generosity to earn a positive 
return.. In these studies, the bargaining stage takes the form of a dictator game in which player 
11 has maximum possibility to, as it were, 'hold-up' player 2, exploit his or her trust, and keep 
aa maximum payoff for him/herself. A common finding in the experimental economics 
literaturee is that bargaining in such simplified games is likely to produce insights different 
fromfrom those gained from more extensive bargaining experiments like the one presented in this 
chapterr (see e.g. Binmore et al, 1985). 

Twoo studies by Steven Hackett (1993, 1994) merge the investment and bargaining 
stages.. Following a model developed by Jean Tirole (1988), a seller and a buyer each have to 
decidee how much they invest. The larger the investment each party makes, the larger the 
expectedd value of the joint surplus they have to divide in the bargaining stage. The results 
indicatee that the bargaining outcomes are influenced by the relative levels of sunk, 
relationship-specificc investment and that this is especially the case if investment levels are 
observable.. These findings support the view that social norms of equity are important for 
relationall  exchange. Hackett's experimental design differs in a number of important respects 
fromfrom ours. First, Hackett follows closely the prototypical hold-up problem which involves 
upfrontt costs that are sunk at the time of the bargaining. While this is the appropriate setting 
forr many applications, we believe that in several important applications including that of the 
intra-householdd division of labor, the relevant choice involves the degree of specificity of the 
investmentt rather than the investment per se. In our experiment, this choice is incorporated as 
aa choice between a large pie coupled to asymmetric disagreement payoffs, and a small pie 
coupledd to symmetric disagreement payoffs. Second, in Hackett's papers both parties have to 
makee an investment decision, while in our design only one party has to make an investment 
choice.. In the latter case it is clearer which party plays which role. Third, in Hackett's design 
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thee amount of the surplus created by the investment is uncertain. Instead of creating a surplus 
off  a certain amount (as in our experiment), investments raise the expected value of the 
surplus.. The disadvantage of that approach is that the effects of the subsequent bargaining 
stagee on the investment level cannot be distinguished from the effects of risk aversion. 
Finally,, in Hackett's experimental design the effects of the investment choice stage on the 
bargainingg stage are identified by varying investment incentives. Although this is perfectly 
legitimate,, we think that identification is even stronger with control treatments in which the 
investmentt choice stage is omitted altogether. Our design includes three control treatments 
whichh have the implicit aim of contrasting the bargaining cum investment outcomes to 
bargainingg outcomes when there is no investment choice stage, i.e. when players need not 
choosee between a greater good but asymmetric disagreement payoffs or a smaller good but 
symmetricc disagreement payoffs but are simply told the size of the pie and their disagreement 
payoffs. . 

Thee remainder of this chapter is organized as follows. Section 3.3 starts with a 
descriptionn of the experimental design. Section 3.4 elaborates on the research questions and 
formulatess hypotheses. Section 3.5 presents and discusses the results. Section 3.6 concludes. 

3.33 Design 

AA total of 120 subjects participated in a total of six sessions. The subject pool was the student 
populationn of the University of Amsterdam*. A majority of 61 percent of those who 
participatedd majored in economics9. Eighty percent of the subjects were male. They earned on 
averagee 47.49 Dutch guilders (approximately 24 US dollars) in about two hours. 

Inn each session twenty subjects played ten bargaining games against ten different 
anonymouss opponents. In every game a subject was teamed up with a subject whom he or 
shee had not met before in the session. Nor had the second subject met someone with whom 
thee first subject had bargained before. Hence, subjects always were 'perfect strangers' when 
theyy interacted. This property of the rotation scheme was known to the participants. In five 
outt often games subjects were player 1, i.e. the one who makes the first proposal. In the other 
halff  of the games they were player 2, i.e. the one who - in the experimental treatments -
determiness the size of the pie. Subjects interacted with each other through a computer 
network,, and did not know with which other participants they were connected. Subjects were 
placedd in cubicles so that they could not observe or talk to other participants. 

3.3.11 Treatments 

Thee design of the experiment covers six treatments: three experimental and three control 
treatments.. Each treatment corresponds with one experimental session. In the first 

**  The experiments took place in the laboratory of the CREED research center  in Amsterdam, the 
Netherlands. . 
**  We tested whether  differences between economics students and students in other  disciplines affected our 
findings,, and concluded that this was not the case. 
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experimentall  treatment player 2 had to choose between small pies of 1000 points coupled to 
disagreementt payoffs (250,250) for player 1 and player 2 respectively, and large pies of 1500 
pointss coupled to disagreement payoffs (250,0). The second and third experimental 
treatmentss are exactly the same except that the disagreement payoffs with the large pies are 
evenn more asymmetric and equal (750,0) and (1250,0) respectively. Thus, the three 
experimentall  treatments differ only in the amount of player 1's disagreement payoff when the 
piess are large. We refer to these treatments as Low, Middle and High. In the three control 
treatments,, in which the investment choice stages were omitted, subjects could not influence 
thee size of the pies (nor the size of the disagreement payoffs). They were informed about the 
possiblee pie-sizes and were also told that the actual pie-sizes were determined beforehand by 
thee experimenter. In fact, the pie-sizes in the control treatments are based upon the choices 
madee by the subjects in the experimental treatments (e.g. subject 14 in the control Middle 
treatmentt encounters the same sequence of 10 pie sizes and corresponding disagreement-
payoffss as subject 14 in the experimental Middle condition). This is done to ensure that 
differencess in bargaining behavior between experimental and control treatments cannot be 
causedd by different histories of bargaining situations. In the remainder of this chapter we refer 
too the six different treatments by the following acronyms: ExpLow (for Experimental Low 
treatment),, ConLow (for Control Low treatment), ExpMid (for Experimental Middle 
treatment),, ConMid (for Control Middle treatment), ExpHigh (for Experimental High 
treatment)) and ConHigh (for Control High treatment). Table 3.1 summarizes the six 
treatments. . 

Tablee 3.1: Summary of the treatments 

Treatment Treatment 
ExpLow w 

ConLow w 

ExpMid d 

ConMid d 

ExpHigh h 

ConHigh h 

PossiblePossible pie sizes and 
disagreementdisagreement payoffs (DP) 
Pie=1000,, DP=(250,250) or 
Pie=l500,, DP=( 250,0) 
Pie=1000,, DP=(250,250) or 
Pie=1500,DP=(( 250,0) 
Pie=1000,, DP=(250,250) or 
Pie=ll  500, DP=( 750,0) 
Pie=1000,, DP=(250,250) or 
Pie=1500,DP=(( 750,0) 
Pie=1000,, DP=(250,250) or 
Pie=1500,, DP=( 1250,0) 
Pie=1000,, DP=(250,250) or 
Pie=1500,, DP=( 1250,0) 

WhoWho determines pie size? 
Playerr 2 determines pie size 

Experimenterr determines pie 
size e 
Playerr 2 determines pie size 

Experimenterr determines pie 
size e 
Playerr 2 determines pie size 

Experimenterr determines pie 
size e 

TotalTotal no. 
ofof games 
100 0 

100 0 

100 0 

100 0 

100 0 

100 0 

3.3.22 Procedure 

Thee experiment is computerized. Subjects start with on-screen instructions. All subjects have 
too answer some questions correctly before the experiment starts. For example, they have to 
calculatee the earnings of subjects for some hypothetical bargaining outcomes. Subjects also 
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receivee a summary of the instructions on paper. A translated copy of this hand-out is attached 
ass Appendix 3.1. The instructions and the experiment are worded as neutrally as possible; 
wordss like opponent, game, and player are avoided. 

Att the start of a game all subjects receive a message which informs them about their 
rolee in that particular game. In the control treatments the subjects are informed about the pie 
sizee and the disagreement payoffs. In the experimental treatments player 2 first makes a 
decisionn concerning the size of the pie and the associated disagreement points. Once he or she 
hass made a choice, player 1 is informed about this choice. 

Thee bargaining procedure is the same in all treatments. Player 1 starts and proposes a 
divisionn of the ten equally sized pies of that game. If player 2 accepts this proposal, all ten 
piess are divided as proposed and the game ends. If player 2 rejects the proposal, the first pie 
vanishess and both players receive their disagreement payoffs. Player 2 then formulates a 
counterproposal.. If player 1 accepts this proposal, the remaining nine pies are divided 
accordingly.. If player 1 rejects the proposal, the second pie also disappears and again both 
playerss receive their disagreement payoff. This process continues until the players reach an 
agreementt or until all ten pies have disappeared due to disagreement. The costs of 
disagreementt are the same for each round and equal to the sum of the costs the players incur, 
i.e.. one pie minus the sum of the two disagreement payoffs. Thus, there are fixed joint costs 
off  bargaining. 

Figuree 3.1: Example of a computer  screen during bargaining 

Experiment:: 4 Peri 

Totall earnings: 

Sizee Pie: 1500 
Disagreementt pag-off: 
You:: 750 , Other: 0 

Yourr proposal: 

Forr gou:| 

Forr the other:[ 

1 1 
Typee your proposal 
andd press Enter. 

Note:: The screen shows information shown to a player 1 in the ExpMid treatment. Translated from Dutch. The 

screenn in the control condition differs slightly (e.g. instead of'The choice in Part 1' in the right hand window it 

sayss 'The situation'). 

Figuree 3.1 shows a typical computer screen. The figure shows information provided to a 
playerr 1 in the Experimental Middle treatment. The information given indicates that player 2 

od:: 3 

17200 0 

11000 | 

—— r* 15000 I 

Resu l tss of this experiment 

Thee choice in part 1: ft 

Proposal: : 
Period:: You: Other: Status: Earnings: 

II 1| | 12501 1 2501 1 re iectedl 1 7501 

11 21 1 7501 I 750| 1 re iectedl I 750| 

11 3l 1 I I I I I I 1 
411 II I I I I 1 

11 6] [ | | I I I I 1 

r~5ii  r~ i i i i i i i 
11 si 1 H I I I I I 
[_9]] | 1 | I I I I 1 

rjTóii | n I I I I i 
Earningss this experiment: 1500 



788 Supplements to the Economics of Household Behavior 

hass already made a choice for the large pie with disagreements (750, 0) in the investment 

choicee stage ('part 1'). The players are now in the process of bargaining over the division of 

thee 10 large pies. In mis bargaining stage of the game, the negotiations have already reached 

thee third round (or 'period' on the screen). In the first round, player 1 proposed a division of 

thee ten pies such that 1250 points of each pie are allocated to him/herself, and 250 to player 2. 

Playerr 2 rejected this offer. Thus, the first pie vanished, and player 1 and player 2 only 

receivedd their disagreement payoffs of 750 and zero respectively. In round 2, player 2 

proposedd a 750-750 division for the nine remaining pies. This time, player 1 rejected the 

offer.. Thus, the second pie vanished as well again leaving both players with their 

disagreementt payoffs only. The screen shows the state of affairs in round 3, when player 1 

oncee again proposed a division for the eight remaining pies, this time a 1100-400 division. 

Afterr the subjects have played ten games, they fill  out a short questionnaire. At the end 

off  the experiment the experimental points earned are exchanged for money at a rate of 1200 

points=ll  Dutch guilder. Subjects are paid individually and separately from the other 

participants. . 

3.44 Hypotheses 

Thee experiment presented in this chapter is designed to address two issues in particular: 1) 

thee conditions under which a player 2 is prepared to choose the relation-specific investment 

optionn and 2) whether and how the bargaining process and outcomes depend on the inclusion 

off  an investment choice stage. In this section we spell out more precisely the hypotheses that 

wil ll  be tested in the empirical section. This section starts with a description of the game-

theoreticall  predictions for the outcomes of the different treatments of the game. Next, we 

formulatee competing hypotheses concerning the choice between a large pie and a small pie. 

Finally,, hypotheses are formulated regarding the bargaining process and the bargaining 

outcomes. . 

3.4.11 Backwards induction outcomes 

Thee bargaining literature on alternating offer games assumes that players' bargaining 

behaviorr is based on sequential reasoning of backwards induction and on common 

knowledgee of rationality10. In these games, the only rational strategy for player 1 is to make a 

firstt offer equal to the backwards induction outcome, which is the subgame-perfect Nash 

equilibriumm and the resultant of backward induction reasoning with expected offers equal to 

(alsoo sub-game perfect) Nash equilibria in every round or 'subgame'. The only rational 

strategyy for player 2 is to immediately accept this first offer. Figure 3.2 displays the equilibria 

forr different pie sizes and different disagreement payoffs, and shows them to be equal to 

100 Common knowledge of rationality, loosely formulated, means that each person is assumed to be 
instrumentallyy rational and that each person is assumed to know that each person is instrumentatly rational 
Seee for a more detailed discussion, Hargreaves Heap & Varoufakis (1995). 
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Figuree 3.2: Subgame-perfect Nash-equilibria 

NEE 1000 

NELoww 1500 

NEE Middle 1500 

NEHighh 1500 

5000 P]ayer] 

8755 1125 1375 

Note:: On the horizontal axis player 1, on the vertical axis player 2. The open circle (250, 250) indicates the 

disagreementt payoffs in the case of a pie of 1000, the solid circles are the disagreement payoffs in the case of a 

1500-piee in the different treatments. 

eachh player receiving his or her disagreement payoff and half of the remaining surplus (see 
alsoo Table 3.2)". If the pie size equals 1000, the maximum earnings players can achieve are 
locatedd on the lowest of the two downward sloping lines12. Both players then have 
disagreementt payoffs equal to 250, indicated by the open circle. In the subgame-perfect Nash 
equilibriumm player 1 proposes a division of 500-500 (indicated by NE 1000) which player 2 
accepts.. If the pie is 1500 and disagreement payoffs equal 250 and 0 (the left solid circle on 
thee horizontal axis), the backwards induction outcome is that player 1 proposes a 875-625 
splitt (indicated by NE Low 1500) which player 2 accepts11. The disagreement payoffs for the 

""  Note that these outcomes are equal to Nash's axiomatic solutions to the bargaining problem (1950, 1953). 
Seee Rubinstein (1982), which shows how in the limit these non-cooperative bargaining solutions are 
equivalentt to Nash's solutions. Also see e.g. Hargreaves-Heap & Varoufakis (1995) and Gibbons (1992) for 
aa discussion of these bargaining solutions. 
122 Remember that in each game the players can divide at most ten pies; with a pie size equal to 1000, this 
givess them a maximum joint payoff equal to 10,000. 
133 To understand this outcome and the others presented, consider for illustrative purposes what will happen 
duringg round 10 if the negotiations last that long (also see Table 3.2). Then, player 2 gets to propose a 
divisionn of the pie. The only rational offer to make, it is assumed, is to offer 251 points to player 1 and keep 
12499 points him/herself. A rational player 1 accepts this offer, as it is 1 point more than he or she would 
receivee in case of disagreement. Now, put backward induction to work and go back to round 9. Then, player 
11 gets to propose a division of the pie. This time, the only rational offer to make is to offer 625 points to 
playerr 2, and keep 875. A rational player 2 accepts this offer, because 625 points in round 9 and 625 in round 
100 is 1 point more than the 1249 he or she would receive in case of disagreement in round 9 and agreement 
onlyy in round 10. This leaves player 1 with a total of 1750 points for round 9 and 10 combined (2 times 875). 
Finally,, consider what happens if round 8 of the game is reached and player 2 gets to make an offer. The 
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Middlee and High treatments are indicated by the middle and right solid circles on the 
horizontall  axis. Here the backwards induction outcomes are for player 1 to propose 1125-375 
(NEE Middle 1500) and 1375-125 (NE High 1500) respectively, which in both cases player 2 
wil ll  accept. Incidentally, note that these subgame-perfect Nash equilibria are independent of 
thee way the size of the pie and the disagreement payoffs were determined (by player 2's 
choicee or by the experimenter). 

Itt is interesting also to look at the Nash equilibria of the subgames. Table 3.2 shows the 
backwardss induction proposals if a certain round of the game is reached. With fixed 
disagreementt payoffs and an even number of maximum proposals (10), the backwards 
inductionn proposals of player 1 are independent of the bargaining round reached (i.e. 
independentt of the length of the negotiations). This is an attractive feature of the design, as 
wee are especially interested in player 1 's responses to player 2's choice for a large pie. 

Tablee 3.2: Nash equilibri a of the subgames 

Round Round 
Number Number 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 0 

Pie=1000 0 
DP=(250,250) ) 

Playerr 1 Player 2 
pl-p22 | pl-p2 

500-500 0 
473-527 7 

500-500 0 
465-535 5 

500-500 0 
450-550 0 

500-500 0 
417-583 3 

500-500 0 
251-749 9 

Low w 
Pie=1500 0 

DP=(250,0) ) 
Playerr 1 Player 2 
pl-p22 | pl-P2 

875-625 5 
806-694 4 

875-625 5 
786-714 4 

875-625 5 
750-750 0 

875-625 5 
667-833 3 

875-625 5 
251-1249 9 

Middle e 
Pie=1500 0 

DP=(750,0) ) 
Playerr 1 Player 2 
pl-P22 [ pl-p2 

1125-375 5 
1084-416 6 

1125-375 5 
1072-428 8 

1125-375 5 
1050-450 0 

1125-375 5 
1000-500 0 

1125-375 5 
751-749 9 

High h 
Pie=1500 0 

DP=(( 1250,0) 
Playerr 1 Player 2 
pl-p22 | pl-p2 

1375-125 5 
1362-138 8 

1375-125 5 
1358-142 2 

1375-125 5 
1350-150 0 

1375-125 5 
1334-166 6 

1375-125 5 
1251-249 9 

Note:: the n-th row displays the proposal to be made (and to be accepted by the other player) if the first n-l proposals are 
rejected.. The notation pl-p2 means that player I gets pi and player 2 gets p2. In uneven rounds proposals are made by 
playerr 1; in even rounds by player 2. 

3.4.22 Choice between the small and large pie 

Thee first issue is to what extent the choice for either the small or the large pie is related to the 
locationn of the disagreement points. This depends on player 2's expectations about player 1 's 
bargainingg behavior. We consider three possibilities. 

First,, player 2 may expect that the subsequent bargaining game will result in the 
subgame-perfectt Nash equilibrium associated with backwards induction. In that case the 

onlyy rational offer player 2 can make is to offer player 1 a total of 2001 points (1750 plus 251) for rounds 8 

too 10, that is, to offer 667 points to player 1 and keep 833 him/herself. Further backwards induction 

unfoldingg back to round 1 of the game results in an offer of 875 points for player 1 and 625 points for player 

2.. A rational player 2 immediately accepts this offer. Thus, an outcome of (875, 625) is the subgame-perfect 

Nashh equilibrium. 
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partiess receive their disagreement payoffs and split the remaining difference equally (cf. the 
outcomess indicated in Figure 3.2). With a small pie and disagreement payoffs equal to 250 
points,, this results in a solution where both parties receive 500 points. As for the large pie: 
onlyy in the Low treatment will the earnings for player 2 be higher than if the small pie is 
chosenn (625 points, 125 percent of 500 points). In the Middle and High treatments, on the 
otherr hand, the earnings for player 2 will be lower if the large pie is chosen than if the small 
piee is chosen (375 and 125 points, 75 and 25 percent of 500 points). Consequently, a player 2 
whoo expects to end up with the split-the-difference payoff, will only opt for the large pie if 
thee disagreement point is (250,0). 

Thee second possibility is known as deal-me-out. In this case, parties split the pie 
equallyy unless this gives one party less than his or her disagreement payoffs. Experimental 
supportt for this bargaining approach is reported in Binmore et al (1989). In the treatments 
underr consideration, deal-me-out predicts a bargaining outcome of 500 points for both 
playerss if the pie is small. With a large pie, both players end up with 750 points in the Low 
andd Middle treatments. In case of a large pie in the High treatment, deal-me-out predicts a 
divisionn such that player 1 receives 1250 points (player 1 's disagreement payoff) and player 2 
2500 points (pie size minus player 1's disagreement payoff). Hence, a player 2 who expects 
thatt the bargaining outcome will result in deal-me-out payoffs will choose the large pie in the 
Loww and Middle treatments and the small pie in the High treatment. 

AA third possibility is that the parties divide the pie equally independent of the 
disagreementt payoffs. With this equal-split, the large pie gives both players a payoff equal to 
7500 points, while the small pie results for both players in payoffs of 500 points. Clearly, a 
playerr 2 who expects to end up with an equal-split will always prefer the large pie over the 
smalll  pie. 

Too summarize, we have three alternative hypotheses concerning the choice between a 

largee and a small pie inn the experimental treatments: 

H1AA (Split-the-difference): player 2 will choose the large pie only in the Low treatment; 
H1BB (Deal-me-out): player 2 will choose the large pie in the Low and Middle treatment; 
H1CC (Equal-split): player 2 will always choose the large pie. 

3.4.33 The bargaining process 

Playerr 2's choice for a large pie is conditional on player 2's beliefs about player 1's 
bargainingg behavior. A clear indication of player 1 's intention in the bargaining stage is 
playerr 1's first proposal. With the small pie, both players' disagreement payoffs equal 250. 
Thee split-the-difference result, i.e. the backwards induction solution, is for player 1 to 
proposee a (500,500>division in the first round, which is accepted by player 2. But equal-split 
andd deal-me-out also predict that the first proposal equals (500,500), which is then accepted. 
Consequentlyy any deviation from a (500,500) proposal by player 1 in the first round is hard to 
interprett from the point of view of the three types of bargaining behavior. 
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Withh the large pie, the split-the-difference predictions for player 1's first proposal are 
(875,625),, (1125,375) and (1375,125) for the Low, Middle and High treatments respectively. 
Equal-splitt predicts the first proposal to be (750,750) irrespective of the treatment. Deal-me-
outt predicts first proposals equal to (750,750) in the Low and Middle treatments, and to 
(1250,250)) in the High treatments. This translates into three hypotheses regarding player 1's 
firstt proposal when the pie is large: 

H2AA (Split-the-difference): in the first round player 1 proposes a division equal to backwards 

inductionn outcome of (875,625) (Low treatments), (1125,375) (Middle treatments), or 

(1375,125)) (High treatments); 

H2BB (Deal-me-out): in the first round player 1 proposes (750,750) (Low and Middle treatments) 

orr (1250,250) (High treatments); 
H2CC (Equal-split): in the first round player 1 proposes (750,750) in all treatments. 

Fromm a backwards induction point of view, the way the pie-size and the disagreement payoffs 
aree determined is irrelevant for the bargaining process. The same bargaining behavior is 
expectedd in both the experimental and control treatments as 'bygones are bygones'. However, 
theree is ample experimental evidence that considerations of fairness can play an important 
role.. The choice for a large pie can be seen as an investment by player 2 such that the 
potentiall  payoffs for player 1 increase. Whatever the predicted outcome (deal-me-out; equal-
split;; split-the-difference), player 1 is clearly better off with a large pie than with a small pie. 
Hence,, if player 2 chooses the large pie, player 1's position improves. Reciprocity then 
predictss that player 1 will exploit his or her bargaining position to a lesser extent than would 
havee been the case if the experimenter and not player 2 had generated the large pie. 

Furthermore,, player 2 is only likely to choose the large pie if he or she expects a 
bargainingg outcome which is more favorable compared to a scenario in which he or she 
choosess the small pie. Proposals that give 500 points or 750 points to player 2 may therefore 
bee relevant focal points when bargaining about the division of the large pie in experimental 
treatments,, that is, they may be outcomes that can claim salience in the minds of the two 
players.. The former is focal from an absolute point of view in that players 2 are likely to 
demandd at least the same number of points - 500 - in the large pie case as they would have 
demandedd in the small pie case. The proposal of a (750,750)-division is focal from a relative 
pointt of view in that players 2 are likely to demand at least the same share of the pie as they 
wouldd have demanded in the small pie case. In the control treatments no such focal points 
existt simply because bargaining about the division of a small pie never was an option. 
Thereforee in case of a large pie player 2 may be less inclined to accept proposals that give her 
orr him less than 500 or 750 and more inclined to come up with a counter-proposal that gives 
playerr 2 at least 500 or 750 in the experimental treatments than in the control treatments. This 
discussionn is captured in the following hypotheses about bargaining behavior in case a large 
piee is to be divided: 
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H3AA (endogeneity does not matter): there will be no differences in bargaining behavior between 

experimentall  and control treatments; 

H3BB (endogeneity does matter): bargaining behavior differs between experimental and control 

treatmentss in the following directions: 

ii  (reciprocity): the first proposal of player 1 will be more generous towards player 2; 

iii  (focal point): player 2 is less likely to accept first proposals which give her or him less than 

thee payoffs from the relevant focal point and more likely to demand at least the payoffs 

associatedd with the relevant focal point in the experimental treatments than in the control 

treatments. . 

Thee two items of H3B point to potential conflicts that can arise during the bargaining stage in 

thee experimental treatments. It is possible that H3B (i) is not true, but that H3B (ii ) is. In that 

case,, player 1's proposal is not more generous in experimental treatments than in control 

treatments,, but player 2 is likely only to accept proposals that give at least the payoffs 

associatedd with the relevant focal points. It is also possible for player 1 to make a proposal 

thatt gives player 2 more than the backwards induction outcome (implying that player 1 is 

reciprocal),, but that this proposal still gives player 2 less than the focal point payoff. In both 

cases,, if both players only show scant willingness to overcome the resulting 'gap', players 

wil ll  not reach agreement soon. Efficiency losses are then likely to be larger in the 

experimentall  treatments than in the control treatments. 

3.55 Results 

3.5.11 Choice between the small and large pie, part I 

Inn each of the three experimental treatments we observe 100 choices between large and small 

pies14.. In the Low treatment a large pie is chosen 96 times, in the Middle treatment this 

happenss 54 times, and in the High treatment only 7 times. These choice patterns are very 

persistentt over the ten games subjects played. In the last two games of the Low treatment the 

largee pie is chosen 19 out of 20 times, in the last two games of the Middle treatment this 

happenss 9 times, and in the last two games of the High treatment only once. These results 

clearlyy reject H1C (equal-split), which predicts that player 2 wil l always opt for the large pie 

independentt of the disagreement payoffs because these play no role. The other two 

hypothesess also have to be rejected in their pure forms. H1A (split-the-difference) predicts 

thatt the large pie wil l be chosen in the Low treatment only, while H1B (deal-me-out) predicts 

thiss to be the case in both the Low and Middle treatments. Neither one of the two hypotheses 

explainss why the large pie is chosen in the Middle treatment in about 50 per cent of the cases. 

Wee wil l return to this issue after we have presented the results of the bargaining process. 

144 Remember that in each of the three experimental treatments (Low, Middle, and High) 20 subjects are 

askedd to choose between a small and a large pie five times, i.e. are player 2 five times (also see section 3). 
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Thee results indicate that in the Middle and High treatments, the fear of players 2 that players 
11 will 'hold them up' and will engage in opportunistic bargaining causes a very substantial 
efficiencyy loss. In the ExpHigh treatment, 93 out of 100 choices are for the small rather than 
thee larger pie. This leads to a social loss of 465,000 points, which is 31 percent of the 
maximumm feasible sum of earnings. In the ExpMid treatment, the loss equals 230,000 points, 
whichh equals 15 percent of the maximum feasible sum of earnings15. 

3.5.22 The bargaining process 

Nextt we turn to the results for the bargaining stage to see how realistic the different 
expectationss about the outcomes of the bargaining process actually are. Since we only 
observee 7 choices for the large pie in ExpHigh, and because the outcomes of bargaining over 
smalll  pies are only of interest to us in relation to the outcomes of bargaining over large pies, 
thiss section will sometimes ignore the results for the ExpHigh and ConHigh treatments. 

Earnings s 
Relevantt information about the players' earnings is summarized in Figure 3.3. For each 
combinationn of treatment and pie size this figure contains one bar. The size of a bar equals 
thee size often pies (10,000 or 15,000 points). Each bar is divided into five parts. 

1.. Pie player 1: a part earned by player 1 after the parties reached agreement. The size of this part is 
determinedd by the amount player 1 receives in the agreement times the number of pies to which 
thiss agreement applies. 

2.. Pie player 2: a similarly defined part for player 2; 
3.. Disagreement player 1: a part earned by player 1 before the parties reached agreement. The size 

off  this part is determined by player I's disagreement payoff times the number of rounds before 
agreementt is reached; 

4.. Disagreement player 2: a similarly defined part for player 2; 
5.. Inefficiency: the amount that has been wasted because the parties did not reach agreement 

immediately.. The size of this part is determined by the difference between the pie size and the 
summ of the players' disagreement payoffs times the number of rounds before agreement is 
reached. . 

Thee division of the bars into five parts is based on the average division of the relevant pies in 

thee different treatments. This figure illustrates the following results. 
Firstly,, in the Low treatments, mean earnings for player 2 are higher with a large pie 

thann with a small pie, while in the Middle and High treatments the reverse holds. This 
explainss why in so few instances in the ExpHigh treatment does player 2 choose the large pie. 
Itt does not explain why in the ExpMid treatment many players 2 choose the large pie. 
Apparently,, players 2 expect that players 1 will not use their bargaining power, or not to the full, 

155 These social losses are calculated multiplying (15,000-10,000 points) by 93 and 46 respectively. 
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Figuree 3.3: Mean earnings of players 1 and 2 and inefficiency costs, by treatment and 

sizee of pie 

 pie player 1 
aa disagr player 1 
DD inefficiency 
BB disagr player̂  
Qpiee player 2 

Expp Con Exp Con Exp Con Exp Con Exp Con Exp Con 
Loww Low Low Low Mid Mid Mid Mid High High High High 

N=544 N-93 N-7 N-4 4 N-96 6 N=46 6 

whilee these players on average do so. The design of the experiment is such that each subject 
hass the role of player 2 five times. Many subjects in ExpMid have chosen the large pie more 
thann once. The question then arises why players 2 continue to choose the large pie even when 
theyy can expect higher earnings from choosing the small pie. We return to this issue at the 
endd of this section. 

AA second thing to be observed from Figure 3.3 is that, in case a large pie is chosen, 
playerss 2 earn on average more in ExpLow and ExpMid treatments than in the ConLow and 
ConMidd treatments. The difference between ExpLow and ConLow is significant at the 1 
percent-levell  by a Mann-Whitney test; the difference between ExpMid and ConMid is, 
however,, not significant at conventional levels. Hence, the results suggest that eventual 
outcomess of the bargaining process are more favorable for player 2 when this player has been 
ablee to choose the large pie him/herself than if the large pie has been selected by the 
experimenter.. This indicates that it matters for the course of the bargaining process whether 
orr not pie sizes and disagreement points are determined endogenously. This is not in 
accordancee with H3A (endogeneity does not matter) and supports H3B (endogeneity does 
matter).. We explore differences in the different stages of the bargaining process in more 
detaill  below. 

AA third observation to be derived from Figure 3.3 relates to inefficiency. Inefficiency 
cann be measured by the share of maximum feasible earnings that is wasted during the 
bargainingg stage. With the small pie these shares are all fairly close to each other; inefficiency 
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levelss are similar in these cases. The only deviating case is in the ExpLow treatment, but the 
numberr of ob-servations is small here. Expressed relative to the maximum feasible sum of 
earnings,, inefficiency levels with the small pie are between 4 and 7 percent (except in the 
ExpLoww treatment where it is 11 percent). With the large pie, inefficiency is lower in 
ExpLoww than in ConLow, whereas it is higher in ExpMid than in ConMid. It is also higher in 
ExpHighh than in ConHigh, but there are only very few observations for the large pie in the 
Highh treatments. Below we relate these results to the two parts of hypothesis H3B. 

Firstt  proposals 
Thee results of the bargaining stage are determined by the players' bargaining behavior. In the 
previouss section we presented three hypotheses concerning player 1 's first proposal when the 
piee is large. For reasons given above, we focus on the results of the Low and Middle 
treatmentss when the pie is large. Tables 3.3 and 3.4 give frequencies for different relevant 
valuess of first proposals. 

Inn treatments ExpLow and ExpMid the means (and medians) of the first proposals give 
playerr 1 less, and player 2 more, than predicted by the split-the-difference divisions of 
(875,625)) and (1125,375) respectively. In ConLow and ConMid, on the other hand, the 
meanss (and medians) of the first proposals are more favorable for player 1, and less favorable 
forr player 2, than those predictions. Apparently, if player 2 has chosen the large pie, there is a 
tendencyy for player 1 to claim less than is the case if there is no preceding choice stage16. This 
iss also reflected in the frequencies of proposals that give player 1 less than the backwards 
inductionn solution. In ExpMid, in 70 percent of the cases player 1 claims less than 1125, in 
ConMidd this is only 26 percent. In ExpLow 90 percent of the first proposals is more 
favorablee for player 2 than the split-the-difference solution. In ConMid this is true only in 47 
percentt of the cases. Mann-Whitney tests reveal that differences are significant at the 1 
percent-level.. These results provide strong support in favor of reciprocity (H3Bi) and against 
hypothesiss H3A (endogeneity does not matter). 

Furtherr inspection of Tables 3.3 and 3.4 shows that in only a few instances do the 
actuall  first proposals exactly equal one of the divisions predicted by hypotheses H2A, H2B or 
H2C.. In the Low treatments only 2 percent of the first proposals equal the backwards 
inductionn division of (875,625). In the Middle treatments (1125,375) is proposed only once. 
Thee only case in which relatively many first proposals seems to coincide with one of the 
divisionss predicted is that of the (750,750) proposals in ExpLow. Table 3.3 shows that for 
ExpLoww there is a clear peak in the frequency distribution at this equal-split annex deal-me-
outt proposal. In ConLow, the percentage of these (750,750) proposals is substantially lower, 
i.e.. 10 percent instead of 29 percent. In the ExpMid treatment many first proposals (26 percent) 

166 Again results are very stable over  the ten games subjects played. For  instance, die mean value of the first 
proposalss in the last two games of ExpLow equals 799, in the last two games of ConLow 923, in the last two 
gamess of ExpMid 1089 and in the last two rounds of ConMid 1228. These are all quite close to the figures 
presentedd in Tables 3 and 4. 
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Tablee 3 3: First proposal in Low-treatments with pie=1500, by type of session 
InIn percentages of the total number of first proposals with pie=1500, N=96 

Amountt first proposal leaves: 

Playerr 1 
>1000 0 
=1000 0 
875<pl<1000 0 
=875 5 
750<pl<875 5 
=750 0 
<750 0 
Meann value 
Mediann value 

Playerr 2 
<500 0 
=500 0 
500<p2<625 5 
=625 5 
625<p2<750 0 
=750 0 
>750 0 

Spll  it-the-difference 

Equall  split annex deal-me out 

Typee of session: 

ExpLow w 
0% % 
1% % 
7% % 
1% % 

60% % 
29% % 

1% % 
802 2 
800 0 

ConLow w 

20% % 
5% % 

25% % 
3% % 

35% % 
10% % 
1% % 

934 4 
882 2 

Note:: ExpLow is the experimental treatment with disagreement payoffs of 250 points to player 1 and zero to 
playerr 2, player 2 determines the pie size. ConLow is the control treatment, which only differs from the 
experimentall  treatment in that the experimentators, and not player 2, determine the pie size. 

Tablee 3.4: First proposal in Middle-treatments with pie=l 500, by type of session 
InIn percentages of the total number of first proposals with pie=1500, N=54 

Amountt first proposal leaves: Type of session: 

Playerr 1 Playerr 2 ExpMidd ConMid 

>1125 5 
=1125 5 
1000<pl<1125 5 
=1000 0 
750<pl<1000 0 
=750 0 
<750 0 
Meann value 
Mediann value 

<375 5 
=375 5 
375<p2<500 0 
=500 0 
500<p2<750 0 
=750 0 
>750 0 

Split-the-difference e 

Equall  split annex deal-me out 

30% % 
0% % 

24% % 
26% % 
19% % 
0% % 
2% % 

1071 1 
1075 5 

72% % 
2% % 

13% % 
2% % 

11% % 
0% % 
0% % 

1197 7 
1225 5 

Note:: ExpMid is the experimental treatment with disagreement payoffs of 750 points to player 1 and zero to 
playerr 2, player 2 determines the pie size. ConMid is the control treatment, which only differs from the 
experimentall  treatment in that the experimentators, and not player 2, determine the pie size. 

concentratee at the (1000,500)-division. Such a division is not predicted by one of the three 

bargainingg possibilities, but is certainly an intuitive division. This proposal leaves 500 points 

too player 2, which is exactly the amount player 2 was predicted to receive had he or she 

chosenn the small pie. If this predicted outcome for player 2 in the small pie case is used as a 

constraintt on the range of feasible first proposals, a proposal of (1000,500) is optimal for 

playerr 1. Such a no-exploitation proposal, if accepted, gives player 1 the maximum amount of 

pointss he or she can get without making player 2 worse off for choosing the large pie. That it 

iss player 2's predicted payoff with the small pie which serves as a focal point in the ExpMid 
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treatmentt is hinted at by the fact that in the ConMid treatment (where player 2 did not have 
thee option of choosing a small pie), (1000,500) is proposed in only 2 percent of the cases. 

Wee conclude that the frequent occurrence of proposals of a (750,750)-division in the 
ExpLoww treatment and of a (1000,500)-division in the ExpMid treatment relative to the 
occurrencee of these proposals in the ConLow and ConMid treatments provides support in 
favorr of focal points (H3Bii) and against hypothesis H3A (endogeneity does not matter). This 
suggestss that players 1 in the experimental sessions anticipate that players 2 may be less 
inclinedd to accept proposals that give them less than 750 or 500. 

Responsess to first proposals 
Thee notion that in the experimental treatments player 2 needs to be compensated for choosing 
thee large pie is not only relevant for understanding the first proposal by player 1, but also for 
understandingg the subsequent responses by player 2. Further analysis of the acceptance rate 
off  first proposals and the type of counter-proposals in the second round of the bargaining 
stagee reveals the following. In ExpLow 32 percent of the first proposals are rejected by player 
2;; in ConLow this happens in 51 percent of the cases. The mean values of the rejected first 
proposedd divisions is (840, 660) in ExpLow and (1038, 462) in ConLow. Hence players 2 in 
ExpLoww reject higher earnings for themselves than players 2 in ConLow. Players 2 who did 
nott accept player 1's first proposal, claim in the next bargaining round on average a larger 
sharee in ExpLow than in ConLow. And in spite of the fact that this leaves less for player 1, 
moree second proposals are accepted in ExpLow than in ConLow. In contrast to this, 72 
percentt of the first proposals in ExpMid are rejected, against 78 percent in ConMid. The 
meann values of the rejected proposed divisions by player 2 equal (1125, 375) in ExpMid and 
(1259,, 241) in ConMid. Again, players 2 reject higher own earnings in the experimental 
treatmentt than in the control treatment And also, players 2 who rejected player 1's first 
proposall  demand in the next bargaining round a larger share in ExpMid than in ConMid (on 
averagee 614 points vs. 486 points). However, in this case players 1 do not accept these higher 
demandss more easily; in ExpMid only 3 percent of the second round proposals are accepted 
ass opposed to 25 percent in ConMid. These differences in acceptance behavior by players 1 
betweenn ExpLow and ExpMid suggest that the more costly it is to them to delay agreement, 
thee more likely players 1 are to accept a fair division. This explains why agreement is reached 
soonerr in ExpLow than in ConLow, but later in ExpMid than in ConMid (see below). A 
similarr conclusion is reached by Zwick and Chen (1997). 

Wee also analyzed the percentages of accepted first proposals and counter-proposals in 
roundd 2 that are below or at the two focal points formulated in hypothesis H3Bii. Are players 
22 in the experimental sessions indeed, as hypothesized, less inclined to accept proposals that 
givee them less than some relevant focal point than players 2 in the control sessions? In the 
ExpLoww treatment, we observe a total of 53 percent of the accepted first proposals and 
counter-proposalss which give player 2 at least 750 points. In the ConLow treatment, this 
percentagee drops to 39 percent. When we analyze similar figures for the Middle-treatment 
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groups,, we find that in this group the focal point of a (1000,500)-division enables us to 
clearlyy distinguish between the experimental and the control group. In the ExpMid group, 96 
percentt of the accepted first proposals and of the counter-proposals give player 2 at least 500. 
Inn the ConMid group, this percentage drops to 48. We conclude that these results clearly 
providee support in favor of focal points (H3BÜ) and against hypothesis H3A (endogeneity 
doess not matter). 

Durationn of the bargaining process 
Whilee the share of earnings wasted during the bargaining stage can be used to compare 
efficiencyy between experimental treatments and control treatments, it is not a sensible 
measuree to compare inefficiency levels across Low, Middle, and High treatments. This is 
becausee the joint costs of bargaining are five (three) times as expensive in the Low treatment 
thann in the High (Middle) treatment. This brings us to the issue of the speed at which 
agreementt is reached in the different treatments. Table 3.5 shows the average numbers of 
roundss required to reach agreement. 

Tablee 3.5: Average number  of rounds required to reach agreement, by treatment 
andd size of pie 

Exp p 

Con n 

Low w 

(N=4) ) 

3.25 5 

1.75 5 

Piee of 1000 

Middle e 

<N=46) ) 

2.26 6 

1.96 6 

High h 

(N=93) ) 

2.44 4 

2.06 6 

Low w 

(N=96) ) 

1.58 8 

2.88 8 

Piee of 1500 

Middle e 

(N=54) ) 

4.31 1 

3.80 0 

High h 

(N=7) ) 

7.57 7 

3.14 4 
Note:: a value of 11 was assigned when no agreement was reached at all. With a small pie this happened 
twice,, with a large pie 12 times (3 in ExpMid, 4 in ConMid, 2 in ExpHigh, and 3 in ConLow). 

Withh the small pie, averages in all treatments are not significantly different. In about 50 
percentt of the cases agreement is reached in the first round, and in a vast majority of cases 
agreementt is reached before the fourth round. (This cannot be read from the table, but is 
basedd on calculations not shown here.) The only exception is for the Low treatments but 
thesee relate to 4 observations only. With the size of the pie equal to 1500, substantial 
differencess are found across treatments. Agreement is reached fastest in the Low treatments, 
followedd by the Middle treatments. It is slowest in ExpHigh (Kruskal-Wallis test for the 
experimentall  groups p=0.00; for the control groups p=0.05). Evidently, the fact that in the 
Loww treatments players 1 stand to lose more from disagreement than those in the Middle and 
Highh treatments speeds things up considerably. A similar result is reported by Sopher (1990) 
whoo interprets rounds of disagreement as strike activity. 

Focusingg on the large pie only and comparing across rows between ExpLow and 
ConLoww and between ExpMid and ConMid again draws attention to the fact that in the Low 
treatmentss agreement is reached sooner in the experimental session (Mann-Whitney U 
p=0.00),, while in the Middle treatments this happens sooner in the control session (but this 



900 Supplements to the Economics of Household Behavior 

latterr difference is not significant)17. In terms of Sopher's (1990) analysis, this suggests that if 
thee joint costs of disagreement are large - as in the case of relatively low disagreement 
payoffss -, 'strike durations' are shorter or the number of rounds necessary to reach agreement 
smallerr when one of the parties has made a relationship-specific investment. 

3.5.33 Choice between the small and large pie, part II 

Ann important finding in the experimental treatments is that in ExpLow almost all players 2 
choosee the large pie, in ExpHigh almost all players 2 choose the small pie and in ExpMid 
aboutt half of the times players choose the large pie and the small pie in the remaining cases. 
Thiss last result is not in line with any of die hypotheses formulated in Section 3.3. Moreover, 
onn average players 2 who chose the large pie in ExpMid earn less than players 2 who chose 
thee small pie. One interpretation of these results is that players 2 initially overestimate the 
extentt to which the other player is prepared not to exploit her or his bargaining position. The 
problemm with this interpretation is that subjects in the experiment play the role of player 2 
fivee times. On average each subject chooses 2.7 times for the large pie18, and - as reported in 
thee above - the frequency of choosing the large pie remains around fifty  percent even in the 
lastt two rounds. The question then arises why subjects continue to choose a large pie even if 
theyy experienced in previous games that they earned less than they could have earned had 
theyy chosen the small pie? 

AA first observation that may help to explain this phenomenon is that players 2 who 
choosee the large pie the first and second time the game is played in the ExpMid session, earn 
onn average 5067 points. This is more than they could reasonably expect to have earned had 
theyy chosen the small pie. This explains why 7 of the 12 subjects who choose the large pie 
thee first time they have to make the choice, opt for the large pie the second time as well. If 
theyy then have low earnings the second time, it is not obvious why they should switch to a 
smalll  pie the third time. After all, one good and one bad experience makes the odds even. A 
secondd observation is that those subjects who choose a small pie after a bad experience with a 
largee pie may be a littl e disappointed with their earnings from this small pie. In the small pie 
case,, the three bargaining approaches discussed in this chapter all predict earnings for player 
22 equal to 5000. Yet, on average subjects in die ExpMid session who opt for the small pie 
earnn 4679 points. 

Subjectss are only asked to choose between a large and a small pie five times. Given the 
favorablee first experience subjects may have had, and given possible lower than expected 
earningss with the small pie, five games may simply be too few for subjects to figure out that 
actuall  earnings with the large pie are below actual earnings with the small pie. One might 
arguee then that with enough games for subjects to gain experience, choices for the large pie in 

177 Again, the results are very persistent during the ten games subjects played. For instance, during the last two 

gamess and with the large pie agreement is reached on average in 1.16 rounds in ExpLow, 2.68 rounds in 

ConLow,, 5.11 rounds in ExpMid, and 1.89 rounds in ConMid. 
188 The exact distribution is as follows. 3 subjects never chose a large pie, 3 subjects did this once, 4 twice, 2 

threee times, and 3 four times. 5 subjects chose the large pie on all five occasions. 
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thee ExpMid treatment may disappear in later games. Such an argument has some merit, but is 
nott especially relevant given the substantive background of this experiment (see section 3.2). 
Manyy of the real-life situations in which people have to make this type of investment choices 
doo not occur very frequently either, and thus offer often limited scope to gain experience (cf. 
Loewensteinn 1999). 

3.66 Conclusions 

Subgame-perfectionn predicts that individuals, when given a choice between a relationship-
specificc investment and a general investment, will only opt for the relationship-specific 
investmentt if the resulting backwards induction payoff exceeds the backwards induction 
payofff  related to a choice for a general investment. This is the essence of the hold-up 
problem.. The experiment reported upon in this chapter was designed to provide some 
experimentall  evidence regarding this problem. We let subjects choose between two 
investmentt opportunities: a relationship-specific investment and a general investment. The 
designn ensured that a choice for a relationship-specific investment increased the surplus to be 
sharedd but weakened the investor's bargaining position. In tfiree different treatments we 
shiftedd the backwards induction payoff with the relationship-specific investment from 125 
percentt to 75 percent to 25 percent of the backwards induction payoff from the alternative 
opportunity. . 

Thee first main question addressed in this chapter was under which conditions a player 
iss prepared to choose the relationship-specific option. We find that with a predicted payoff of 
1255 percent almost all players choose the relationship-specific alternative, whereas with 25 
percentt almost none of the players do so. With the expected payoff of the relationship-
specificc choice being only 75 percent of the expected payoff from the alternative choice, 
aboutt half of the players choose the relationship-specific alternative. This suggests that 
somewheree between the extremes of 125 percent and 25 percent, players switch from the 
relationship-specificc choice to the alternative option. Subgame-perfection predicts this to 
happenn abruptly where the backwards induction payoff from the relationship-specific option 
exactlyy equals the backwards induction payoff from the alternative option. A key finding of 
ourr experiment is that this is not the case. We conclude that hold-up does occur - players do 
underinvestt in relationship-specific assets - but not to the degree subgame-perfection predicts 
thiss to happen. These findings correspond in part with findings in trust games in which many 
subjectss invest, regardless of the fact that the backwards induction payoff of an investment is 
zeroo (cf. Berg et al, 1995; Güth et al 1997). In our study the second state of the game is a 
multi-periodd bargaining game instead of the dictator game in trust games. In contrast with the 
resultss in trust games, we find almost no relationship-specific choices in our High treatment 
(255 percent backwards induction payoff). The Middle treatment (75 percent) is more in line 
withh the results in trust games as in this treatment half of the subjects choose the relationship-
specificc option. And similar to the case of trust games, in most instances the return on this 
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choicee was negative (as in Güth et al, 1997 and the baseline treatment in Berg et al 1995; see 
sectionn 3.5.2). 

Thee second main question addressed in this chapter asked whether bargainers do or do 
nott care about the past when they bargain about the division of some payoffs. We conclude 
thatt bargainers do care: endogeneity matters. Non-investing parties are less inclined to fully 
exploitt their bargaining power if the other party has made a relationship-specific choice. In 
addition,, those with a relatively weak bargaining position are less inclined to be exploited if 
theirr bargaining position is weak as a result of relationship-specific choices they themselves 
made.. These findings are compatible with the first finding because they help to explain why 
relationship-specificc alternatives are chosen more often than economic theory predicts. They 
aree also more than just a confirmation of earlier studies in the experimental bargaining 
literaturee which reveal a systematic deviation from the split-the-difference division towards 
moree equal divisions. Our findings add to this the finding that such deviations increase if the 
piee size and the disagreement payoffs are determined endogenously. This is in accordance 
withh results reported by Hackett (1993,1994). 

Inn conclusion, we need to ask to what extent these experimental results have 
implicationss for our understanding and modeling of real-life situations. In this respect it is 
importantt to note that, in contrast to the wider world, subjects in the laboratory environment 
aree completely anonymous. Hence, effects of reputation, personal affection, or interdependent 
utilityy functions are suppressed or much more limited than in real-life situations. Our 
experimentall  results show that even under such conditions, we find reciprocity and trust to 
operate.. In real-life situations, with reputation, affection and interdependence doing their 
work,, it is likely that such mechanisms are even more powerful and the underinvestment in 
relationship-specificc assets because of hold-up even more reduced. If anything therefore, 
thesee results suggest that the theoretical models constructed to model economic behavior and 
formm economic policy on questions related to marriage relations, firm relations, or labor 
markett relations should be modified to take these effects into account. 



Investingg for  the greater  good 93 3 

Appendixx 3.1: Translation of the summary of the instructions 

Thee following summary of the instructions is a translated copy of the summary handed out to 
participantss in session ExpMid. The instructions for the other two experimental sessions are 
thee same, except for the size of the disagreement payoffs ('ground payments'). The 
instructionss for the control sessions differ slightly because of the absence of a choice stage. 

Summaryy of the instructions 

AssignmentAssignment pairs 
Duringg this session you participate in the same experiment ten times. Each time you are 
pairedd with a different participant. Assignment in pairs is already determined before the 
beginningg of this session. The design is such that you meet another participant at most once. 
Youu cannot meet someone who has already encountered someone with whom you were 
pairedd before. 

PartPart 1: the choice between A andB 
Eachh experiment consists of two parts. In the first part one participant per pair is asked to 
makee a choice between two alternatives, alternative A and alternative B. In 5 out of the 10 
experiments,, you will be the one making the choice between A and B. If this is the case, in 
thee second part the other participant is the first to propose a division. The remaining 5 times 
thee other participant chooses between A and B and you are the one who is the first to propose 
aa division in the second part. 

Thee choice between A and B determines both the size of the round amounts as well as the 
sizee of the ground payments in part 2 in accordance with the following table: 

Alternative e 

A A 

B B 

Roundd amount 

1500 0 

1000 0 

Ground d 

Self f 

0 0 

250 0 

payment t 
Other r 

750 0 

250 0 

Thee one that has to make a choice between A and B does so without consulting the other 
participant.. As soon as the choice is made, however, the other participant gets to see this 
choice.. For both of you the resulting round amounts and ground payments are also shown. 

PartPart two: the division of the round amount 
Inn the second part you and the participant with whom you are paired are asked to divide 10 
roundd amounts between the two of you. All ten of these round amounts are of equal size. The 
sizee of the round amounts is determined in the first stage. 
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Youu and the other person alternately propose a division - once per round - until someone 
acceptss a proposal. If a proposal for a division is not accepted, the round amount of that round 
disappears.. In that case both of you receive a ground payment. The size of the ground 
paymentss is determined in the first stage. The counter-proposal proposed in the next round 
onlyy concerns the division of the round amounts from that round onwards. As soon as you 
reachh an agreement, the division agreed on also applies to the round amounts of the 
remainingg rounds. 

PaymentPayment and exchange rate 

Yourr earnings will be paid to you individually and separately from the other participants. The 
amountt to be paid out to you eventually is determined by the number of points you earned 
duringg the experiments. When you are paid you receive 1 guilder for every 1200 points. 






