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1.1 Introduction 

This dissertation is concerned with explaining actors’ partner choices and payoffs in 
exchange relationships. Exchange relationships can occur whenever two or more actors, 
either individuals or organizations, depend on each other for valuable outcomes. In 
exchange, actors transmit and receive various commodities. When these commodities are 
services or tangible goods, we generally speak of economic exchange, whereas exchange 
of intangibles like social approval or prestige is frequently called social exchange. Hence, 
the exchange perspective is applicable to many topics of interest to social scientists. For 
instance, Homans (1958: 606) states that ‘social behavior is an exchange of goods, 
material goods but also non-material ones, such as the symbols of approval and prestige’, 
Molm (1997: 12) asserts that ‘much of what we need and value in life (e.g., goods, 
services, companionship, approval, status, information) can only be obtained from others. 
People depend on one another for such valued resources, and they provide them to one 
another through the process of exchange’, and Braun (1993: 1) observes that ‘exchange 
of (control over) scarce resources is a fundamental feature of economic and social life. 
People exchange physical goods, services, time, social approval, respect, attention, 
courtesies, pleasantries, or favors.’ 

In the literature, there is little consensus about how economic and social exchange 
should be distinguished.1 The current dissertation focuses on bilateral exchange 
relationships in which actors negotiate directly over the transfer of commodities, but it 
does not make a distinction between economic and social exchange. Instead of making 
this distinction, we adopt the meta-theoretical strategy to theory construction, advocated 
by for instance Wippler and Lindenberg (1987) and Coleman (1990). Thus, we analyze 
exchange and bargaining behavior by constructing a rational model of the individual 
actor and comparing actual human behavior to the predictions of this model. We argue 
this strategy can be applied to social and economic exchange alike and agree with Braun 
(1993: 2) when he writes ‘(…) there is no a priori reason why economic or non-economic 
exchange and related issues should be consequences of different behavioral principles at 
the level of individual actors.’ Therefore, when we refer to economic exchange in the 
remainder of this dissertation, we mean ‘exchange in markets’, whereas by social 
exchange we mean ‘exchange outside markets’. No different behavioral principles are 
assumed. 

 
1.1.1 Exchange in economics, game theory and sociology 

A central result from microeconomics is the general equilibrium theorem (see for 
instance Kreps 1990). This theorem states that in situations of pure exchange, where 
actors have an endowment in the form of a bundle of commodities and a utility function 
that specifies their preference orderings over commodity bundles, actors will end up in an 
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equilibrium, where the exchange ratios between goods (i.e., the ratio at which one 
commodity is exchanged for another) correspond to equilibrium prices. This equilibrium 
is Pareto efficient, meaning no actor can increase his utility without decreasing the utility 
of at least one other actor. Coleman (1972, 1990) used the general equilibrium approach 
from economics as a model of social exchange. The theorem assumes a large number of 
actors and no access constraints with respect to who exchanges with whom. An exchange 
system meeting these assumptions is referred to as a perfectly competitive market.  

The opposite of the perfectly competitive market is a situation of bilateral monopoly, in 
which two actors engage in exchange and neither has an alternative partner. Contrary to 
the equilibrium prices arising in the competitive market, this situation is indeterminate 
with respect to the exchange ratio, meaning that only an interval within which the 
mutually profitable exchange ratio will lie can be specified (Edgeworth, 1881). Solving 
this problem of indeterminacy is the subject of game theoretical bargaining theory. Non-
cooperative game theory, in which actors’ strategies are modeled, models bilateral 
monopoly as a game where actors make offers and counteroffers (e.g., Rubinstein 1982; 
Sutton 1986). In cooperative game theory, where the set of feasible outcomes is modeled, 
much attention has been devoted to selecting a solution on the basis of axiomatic analyses 
of the bargaining situation. The two best-known models from this approach are the 
solutions of Nash (1950, 1953) and Kalai and Smorodinsky (1975). The second chapter 
of this dissertation investigates an important issue in bargaining in a bilateral monopoly, 
namely, whether bilateral exchange can be validly represented by the problem of two 
actors having to agree on the division of a fixed prize, or ‘profit pool’.  

In the remaining chapters of the present dissertation we take an intermediate position in 
between the perfectly competitive market and bilateral monopoly, in the sense that we 
focus on exchange in networks. Exchange networks are central in the majority of 
exchange studies from sociology and social-psychology and the current dissertation is 
part of this tradition. In an exchange network, a connection between two actors indicates 
the existence of an exchange opportunity between them. Unconnected actors cannot 
exchange with each other. Network exchange theory in sociology and social psychology 
investigates the effect of the structure of the exchange network on the distribution of 
outcomes of exchange across the network members. In experiments conducted to test 
theories in this field, the assumption is usually made that subjects’ utilities equal their 
points scored in the experiment. 

As will be argued throughout this dissertation, many bilateral exchanges have 
consequences for the well-being of third parties, outside the exchange relationship. The 
major innovation of this dissertation is the study of such externalities of exchange within 
the standard framework of exchange network research. Externalities of exchange are 
defined as direct consequences (positive or negative) of exchanges, for the well-being of 
actors that are not themselves involved in the exchange. Externalities are currently not 
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within the scope of network exchange theory in sociology and social-psychology. The 
present dissertation therefore expands the scope of sociological network exchange theory 
to study the effects of externalities of exchange on the outcomes in exchange networks.  

This dissertation mainly considers two outcomes of exchange relationships, viz., (i) the 
payoffs or utility gains of the exchange partners, and (ii) actors’ choices of exchange 
partners from a set of available actors. Thus, we have the following two central research 
questions to be answered in this dissertation. 

Research Question 1: What are the consequences of externalities in exchange networks 
for the distribution of payoffs or utility gains across network members? 

Research Question 2: What are the consequences of externalities in exchange networks 
for the partner choices of actors in exchange networks? 

The research questions are answered in three ways: (i) by formulating an abstract and 
general rational choice theory (elaborated extensively in Chapter 4) to derive hypothetical 
answers, (ii) by testing hypotheses derived from this theory in experiments (Chapters 3, 5 
and 6), and (iii) by using the theoretical insights gained from the previous chapters for 
developing an exchange model to predict the outcomes of collective decision making 
with externalities (Chapter 7). 

In the following sections of this chapter the constituent elements of the research 
questions are elaborated and the dissertation is placed in the broader context of 
sociological and social-psychological exchange research. The next section discusses 
different types of exchange and indicates which type is investigated here. The subsequent 
section elaborates on two central concepts in this research: networks and externalities. 
The theoretical and empirical approaches used in the studies reported in this dissertation 
are discussed in the two sections after that. The two final sections of this chapter, entitled 
‘What have we done and what did we find?’ and ‘What have we learned and where do we 
go from here?’, provide an overview of the dissertation, summarize its results, and try to 
draw some conclusions. 
 
1.2 Direct negotiated exchange 

The classifications according to whether exchange is reciprocal or negotiated, and 
according to whether it is productive, direct, or indirect provide more insight than the 
distinction between economic and social exchange. These two dimensions 
(reciprocal/negotiated and productive/direct/indirect) are theoretically independent, thus 
creating six possible types of exchange.  

In reciprocal exchange ‘(…) actors’ contributions to the exchange are separately 
performed and nonnegotiated. Actors initiate exchanges (e.g., with an offer of help) 
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without knowing whether, when, or to what degree others will reciprocate.’ In negotiated 
exchange ‘(…) actors engage in a joint-decision process, such as explicit bargaining, in 
which they reach an agreement on the terms of the exchange’ (Molm 1997: 25). 

In direct exchange ‘(…) each actor’s outcomes depend directly on the other actor’s 
behavior. A provides value to B, and B to A (…). In generalized exchange the reciprocal 
dependence is indirect: a benefit received by B from A is not reciprocated directly, by B’s 
giving to A, but indirectly, by giving to another actor in the network or group. Eventually, 
A will receive a “return” on her exchange from some other actor in the system, but not 
from B (…). In productive exchange (…) both actors in the relation must contribute in 
order for either to obtain benefits. Neither can produce benefit for self or other through 
his own actions’ (Molm 1997: 21-22).  

All chapters of this dissertation analyze direct, negotiated exchange. Therefore, all 
experiments reported in chapters 2, 3, 5 and 6 involve the explicit negotiations of pairs of 
subjects about direct transfers of valuable commodities. In Chapter 7, collective decision 
making is conceptualized as direct, negotiated exchange of actors’ positions on the issues 
that have to be decided. However, all we do in Chapter 7 is construct an exchange based 
model to predict the decisions that will be taken, without testing whether the decision 
making process actually conforms to an exchange of positions.  

 
1.3 Networks and externalities 

1.3.1 Networks 

If there is a connection between two actors in an exchange network, these actors have 
the possibility to exchange, but no obligation to do so. If there is no link between two 
actors, an exchange between them is not possible. Typically, an actor can exchange with 
some but not all of the other actors in the network. As an example, the 3-Line network 
used in Chapters 2 and 5 is depicted in Figure 1 below. The links in the 3-Line network 
indicate that actors A and C can each exchange with actor B, but not with each other. 
 
 
 
 
Figure 1:  The 3-Line network 

The network thus determines who can access whom for negotiating an exchange. 
Sociologists such as Granovetter (1985) have recognized the importance of this social 
embeddedness for social theory. Access constraints can arise because of a variety of 
reasons, such as personal, cultural or social differentiation (Braun, 1993). An instance of 
a personal access constraint is difference in physical location. Differences in for instance 

A CB



Introduction and conclusions 

 

7 

ethnicity or ideological commitments can cause cultural barriers to arise, while for 
example different positions in a hierarchy may cause social access constraints. Kranton 
and Minehart (2001) define a network connection as anything that makes a particular 
bilateral exchange possible or adds value to such an exchange. Customized equipment or 
a specific asset for instance, forms a connection between two firms. But also relationships 
with extended family members or personal connections between managers can form links 
that facilitate business transactions (see for instance Stokman, Ziegler and Scott 1985).     

In sociological and social-psychological network exchange theory the exchange 
networks are typically static and exogenously given. In chapters 3, 5 and 7 of this 
dissertation the networks arise endogenously from the actors’ endowments of goods and 
their preferences. In the other chapters, the networks are determined exogenously by the 
experiment leader. In addition, all networks in this dissertation are static. Thus, actors in 
the networks do not have the possibility to break links from, or add new links to the 
network. 
 
1.3.2 Externalities 

Economists and game theorists have been known for studying the effects of 
externalities, without the use of network structure (see for instance Kagel and Roth 1995 
and Shapley and Shubik 1969). Kreps (1990: 203) defines externalities as ‘(…) situations 
where the consumption of some good(s) by one consumer affects the utility of another’. 
Mas-Colell, Whinston and Green (1995) define an externality to be present whenever the 
well-being of an actor is directly affected by the actions of another actor. In line with 
these definitions, we define externalities of exchange as direct consequences (positive or 
negative) of exchanges, for the well-being of actors that are not themselves involved in 
the exchange. The word ‘directly’ appears in both the definition of externalities used in 
this dissertation and in the definition of Mas-Colell et al. and is crucial. It signifies that 
effects that are ‘mediated by the market’, such as changes in market prices or exchange 
ratios, caused by changes in supply or demand or changes in network structure, are not 
regarded as externalities. The examples below will make the intuition clear. 

Take for instance the case of a labor union negotiator, whose exchange and bargaining 
behavior in negotiations determines the outcomes for the union members. These union 
members do not themselves negotiate with management representatives, but do 
experience the consequences of the behavior of the negotiator in terms of changes in 
wages or work hours, etc. Thus, the union members experience externalities.  

Or take the situation of a family of which one member uses the family budget to 
purchase consumption goods for the entire household. In this case exchanges of the 
exchanging household member have effects for non-exchanging members: the latter can 
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consume the commodities bought by the exchanging member and cannot dispose of the 
money spent to purchase the goods.  

As will be argued in more detail in Chapter 7, externalities also play a crucial role in 
collective decision making. Two actors in a decision making situation might reach a 
compromise by exchanging their positions on two issues that have to be decided. Such 
exchanges typically take the form of agreements of the kind ‘if you support me on this 
issue, I’ll support you on the other.’ The exchanging actors thereby change the decisions 
taken on these issues, and thus change the outcomes for other actors who were not 
involved in the exchange, but are involved in the decision making. In addition to the 
examples above, Chapter 5 argues that well-known interdependence situations such as 
markets, households, public good games and resource dilemmas can be fruitfully 
analyzed from the perspective of externalities of exchange. 

Thus, the constituent elements of this dissertation, exchange, networks and externalities 
all have high scientific and societal relevance. As will be argued throughout this 
dissertation, studying these three components together yields important additional 
insights in what determines the outcomes of bargaining and exchange processes.  
 
1.4 Theoretical approach 

1.4.1 Background 

There exist many theories in the field of sociological and social-psychological network 
exchange research that predict the outcomes in exchange networks (e.g., Bienenstock and 
Bonacich 1992; Braun and Gautschi 2006; Burke 1997; Cook and Emerson 1978; Cook 
and Yamagishi 1992; Friedkin 1992, 1995; Skvoretz and Fararo 1992; Willer 1999; 
Yamaguchi 1996). The central question these theories answer is whether and how an 
actor’s utility from exchange is influenced by that actor’s position in a network. For 
instance, referring back to Figure 1, if actor B were limited to making only 1 exchange, 
we would predict that A and C would compete for access to B, who would consequently 
get all the surplus from exchange. Moreover, one of the peripheral actors A and C would 
be excluded from exchange. 

In the mainly experimental research in this field, the most prominent force that 
determines actors’ utilities is exactly this form of exclusion. Roughly speaking, exclusion 
occurs whenever an actor has more possible exchange partners than the number of 
exchanges he can complete. At least one of his potential exchange partners is then 
excluded from exchange. Referring to Figure 1, to prevent exclusion A and C will make 
ever better offers to B, thereby increasing B’s utility from the exchange and decreasing 
their own. Apart from exclusion, Szmatka and Willer (1995) distinguish 4 other types of 
connections in exchange networks that determine actors’ utilities. The papers in the 
current dissertation deal solely with exclusively connected networks (Szmatka and Willer 
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1995). More specifically, in all theory and experiments in this dissertation (chapters 2 
through 6) the 1-exchange rule is applied, meaning each actor can exchange only once. 

From the point of view of this dissertation, the most important characteristic of the 
theories mentioned above is that none analyzes the problem of externalities in exchange 
networks. Therefore, an important task to be completed in this dissertation, and one that 
is undertaken in Chapter 4, is the adaptation of theories of exchange networks such that 
they are capable of dealing with externalities. To this end, Chapter 4 scrutinizes power-
dependence theory (Cook and Emerson, 1978), exchange-resistance theory (Willer, 1987) 
and core theory (Bienenstock and Bonacich, 1992). These theories are arguably the most 
prominent theories from sociological and social-psychological exchange theory and are 
closely related to cooperative game theoretical solutions for the bilateral case: power-
dependence theory is related to the kernel solution, Heckathorn (1980) proved that the 
exchange-resistance solution is equivalent to the previously mentioned solution of Kalai 
and Smorodinsky (1975), and the core is itself a well-known solution from cooperative 
game theory.  
 
1.4.2 Theory development and testing in this dissertation 

The derivation and testing of hypotheses in Chapter 3 are the basis for an adaptation of 
core theory developed in Chapter 4, called the generalized core solution. This generalized 
core solution is used to derive hypothesis throughout chapters 5, 6 and 7. This solution is 
based on simple rationality principles, most notably on the notion of Pareto efficiency for 
connected actors. Two connected actors in an exchange network are in a Pareto efficient 
situation whenever it is impossible to find an (alternative) exchange agreement between 
them that increases the utility of at least one actor, without decreasing the utility of the 
other.  

There are a number of reasons for choosing core theory as the basis for the derivation of 
hypotheses. Importantly, none of the theories, including core theory, has been shown to 
always yield a solution for any exchange network, be it with or without externalities. In 
core theory, however, ‘no solution’ has a substantive meaning. It means that the 
rationality requirements laid down in core theory cannot be met in the situation analyzed, 
and thus that ‘there should be no stable power differences or exchange patterns’ 
(Bonacich 1998: 194). Secondly, as will be argued in Chapter 4, core theory provides the 
best opportunity for adaptation to exchange networks with externalities. Finally, we 
believe core theory, with its use of rationality principles from economics, provides the 
best link with the aforementioned meta-theoretical strategy of Wippler and Lindenberg 
(1987) and Coleman (1990).  
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1.5 Empirical approach 

1.5.1 Experiments 

In chapters 3, 5 and 6 the hypotheses derived are tested empirically in laboratory 
experiments. In these experiments subjects were brought in a network position, such as 
positions A, B and C in Figure 1. In each round of an experiment, subjects could 
negotiate with their exchange partners over the transfer of valuable resources. There were 
two kinds of resources in the experiments, namely X and Y. A subject’s payoffs in an 
experiment were determined by the number of units of each kind of resource he owned at 
the end of each round, and the value of each kind of resource to him. These values, or 
numbers of points per unit of resource, were determined exogenously by the experiment 
design. Whenever two subjects were connected in the network, the ratio of the value of 
resource Y to the value of resource X was different for both subjects, making mutually 
profitable exchange between them possible. In the case of externalities, subjects’ payoffs 
also depended on the resources some other subject in the experiment held after each 
round. At the end of the experiment, the payoffs of each subject were converted to money 
and paid out to them. Thus, a subject’s monetary reward depended on his own behavior 
(via the exchanges he completed) and possibly on the behavior of others (via the 
externalities).  

In Chapter 2, the ‘network’ consisted of a link between only two players, i.e., Chapter 2 
investigates bilateral exchange. Chapter 2 addresses a different issue than the other 
chapters, namely the question of whether a bilateral exchange of commodities can validly 
be represented by two actors negotiating over the split of a profit pool of fixed size. The 
hypotheses tested in Chapter 2 are not derived from generalized core theory, but from the 
Nash, equiresistance and equidependence solutions to bilateral bargaining. The 
experiments reported in Chapters 3, 5 and 6 concern networks of 3 or 4 actors, and 
address the issue of externalities in exchange networks.  

In the experiments in Chapter 3 subjects negotiated with each other in a face-to-face 
setting, in which offers and counteroffers were made through filling out specially 
prepared supply and demand forms. These experiments were conducted at the 
Rijksuniversiteit Groningen (RuG). The experiments reported in chapters 2, 5, and 6, 
were all conducted in a computerized fashion, using the ExNet 3.0 computer program, 
developed by Willer and colleagues at the University of South Carolina (USC) in 
Columbia. The experiments reported in chapters 5 and 6 were held at the USC, whereas 
the experiments reported in Chapter 2 were conducted at the RuG. 
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1.5.2 Field data 

In Chapter 7 we use the insights gained from the preceding chapters to develop a model 
to analyze collective decision making in the European Union (EU) from an exchange 
perspective. Chapter 7 uses data collected by Thomson, Stokman, Achen and König 
(2006), which they used for testing a large number of models that predicted decision 
outcomes of EU decision making. The data contain 66 proposals of the European 
Commission (EC), discussed by the Council in the period of January 1999 – December 
2000. The Council consists of the Ministers of the members states, who deal with the 
relevant policy areas in their home country. The actors in the decision making arena are 
the 15 member states at the time of data collection (Austria, Belgium, Denmark, Finland, 
France, Germany, Greece, Ireland, Italy, Luxembourg, The Netherlands, Portugal, Spain, 
Sweden and the United Kingdom), the European Parliament and the EC.  

Choosing collective decision making as a field of application for exchange theory has a 
number of advantages. Firstly, its societal relevance is large and obvious. Secondly, many 
formal models of collective decision making already exist (see Thomson et al. 2006) and 
have been tested, meaning there are standard and validated data collection procedures and 
many alternative predictions to contrast with our new theory. Thirdly, the exchange 
perspective has already proven its efficacy in this context (for instance Stokman and van 
Oosten 1994; Thomson et al. 2006), even though these exchange models did not take 
externalities into account.  
 
1.6 What have we done and what did we find? 

1.6.1 Introduction 

In this section we briefly summarize each chapter from the book, including its main 
results. The results provide answers to the research questions, and thus determine what all 
this research teaches us. Each chapter in the book except the current, is written as an 
independent paper, submitted to a scientific journal. Therefore, we give the title of each 
paper as we go along. 
 
1.6.2 Chapter 2. Transferring goods or splitting a resource pool: testing consequences 

of the violation of a basic assumption in exchange research 

The problem this chapter addresses stems from the fact that in the traditional approach 
used in the vast majority of studies in the field of network exchange, an exchange relation 
is represented as two actors having the opportunity to split a common resource pool 
(SRP). This approach is generally assumed to be equivalent to a situation of pure 
exchange (PE), in which two actors each have an endowment of commodities that they 
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can transfer in exchange. In Chapter 2 the validity of this assumption is investigated by 
pitching the two approaches against each other in an experiment.   

Large outcome differences between SRP and PE in our experiment, would shed doubts 
on the validity of the majority of research in the field of exchange networks, that has used 
the SRP approach. Moreover, large outcome differences in our bilateral experiment 
would raise questions concerning the existence or disappearance of such differences in 
exchange networks, which is the context of most exchange research.  

The results presented in Chapter 2 indicate that the validity of research using the SRP 
approach for exchange is questionable, since the outcomes obtained when using the SRP 
approach differed markedly from those obtained when using the PE approach. Three 
main conclusions can be drawn from Chapter 2. Firstly, the bargaining theories used in 
Chapter 2, the Nash bargaining solution (Nash 1950), the Raiffa-Kalai-Smorodinsky 
(RKS) solution (Kalai and Smorodinsky 1975) and the Kernel solution (Friedman 1986; 
Shubik 1982), yielded worse predictions of the bargaining outcomes in the PE approach 
than in the SRP approach. This suggests that the predictive success of exchange theories 
reported in many studies using the SRP approach, is an overestimation. Secondly, the 
prediction of equal payoffs for the two exchange partners, which is the prediction of the 
Kernel, had the most explanatory power. This suggests that power-dependence theory 
(e.g., Cook and Emerson, 1978), which is based on the same principle as the Kernel, does 
best when investigating pure exchange. Thirdly, many exchanges observed in the 
experiment were not Pareto efficient. This suggests that the assumption of Pareto 
efficiency, that all bargaining and exchange theories mentioned before make, is very 
strong. It raises questions concerning the conditions under which Pareto efficiency is met.  

The PE approach is preferable when studying externalities of exchange, since 
externalities in real life frequently occur whenever actors share the possession or 
consumption of commodities. Therefore, in experiments with externalities in this 
dissertation the PE approach is used. 
 
1.6.3 Chapter 3. Effects of externalities on exchange in networks: an exploration 

This paper is a first exploration of the effects of externalities in exchange networks. In 
it we address both our main research questions by conducting an experiment using the 3-
Line network of Figure 1. There were two conditions in this experiment: no externalities 
and positive externalities between A and C. In the latter condition an exchange of A (C) 
with B also yielded a positive outcome for C (A). In Chapter 3, simple rationality 
principles are employed to derive hypotheses concerning whether A or C will exchange 
with B (addressing Research Question 2), and what the outcomes will be for all the 
players (addressing Research Question 1), in both experimental conditions. These simple 
rationality principles are the basis for the generalized core theory of Chapter 4. 
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Results corroborated our hypotheses: the positive externalities between A and C had a 
weak but significant effect on the partner choice of subjects and a strong effect on the 
distribution of the outcomes across the subjects. These results are thus a first indication 
that externalities are an important factor influencing the outcomes of exchange situations. 
Moreover, the corroboration of our hypotheses shows that the effects of externalities can 
in principle be predicted with rational choice theory. 
 
1.6.4 Chapter 4. Externalities in exchange networks: an adaptation of existing theories 

of exchange networks 

This chapter investigates how to extend the scope of three prominent theories in the 
field of network exchange research, namely, core theory, power-dependence theory and 
exchange-resistance theory, to the problem of externalities in exchange networks, to yield 
hypothetical answers to the two research questions central in this dissertation. A 
generalization of core theory, called generalized core theory, is derived. It is shown that 
externalities in exchange networks can be predicted to change actors’ payoffs and partner 
choices. The investigated theories yield precise predictions concerning the occurrence 
and magnitude of these effects. 

Some general properties of the theories were investigated. For core theory, the general 
proposition was established that the core of a network without externalities is a subset of 
the generalized core of the same network, with positive externalities. No such relation 
between a network without externalities and the same network with negative externalities 
was established. With respect to power-dependence and exchange-resistance theory, it 
was shown that their predictions enable us to theoretically separate the effect of i) the 
network structure, ii) the externalities, and iii) the interaction between network and 
externalities, on the outcomes of exchange. 

Generalized core theory provides the basis for the derivations of hypotheses in all 
subsequent chapters. The basic idea of it is that an outcome (i.e., a pattern of partner 
choices with an associated payoff distribution) is in the generalized core if and only if 
there is no pair of connected actors in the network that can conclude an alternative 
agreement between the two of them such that at least one of them improves his payoff 
with respect to the given outcome, without causing a loss to the other.  
 
1.6.5 Chapter 5. The comparison of four types of everyday interdependencies: 

externalities in exchange networks 

This chapter focuses on testing the answers on Research Question 1. Again using the 3-
Line network of Figure 1, four experimental conditions are introduced, with different 
externalities between A and C in each. These conditions are models of four well-known 
every day interdependence situations: (i) the market, (ii) the tragedy of the commons or 
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resource dilemma, (iii) the public good problem, and (iv) the household. It is thus shown 
that these situations can all be studied within the general framework of exchange 
networks with externalities.  

The interdependence situations mentioned above are traditionally represented by 
standard social dilemma games. Chapter 5 argues that the analysis of these situations in 
the context of exchange networks with externalities is closer to many real-life situations 
than this traditional approach. Arguably the main advantage of the externalities in 
exchange networks approach is that it includes the behavior of third parties. For instance, 
in the public good condition in the experiment, externalities between A and C are such 
that they play a public goods game: A (C) gets a larger profit when C (A) exchanges with 
B, than when he himself exchanges with B, and thus both A and C want the other actor to 
complete the exchange. However, if both A and C are reluctant to negotiate with B, this 
will affect B. Thus, B can be predicted to adapt his bargaining behavior vis-à-vis A and C 
(for instance, by making better offers), and thus influence the behavior of A and C in 
their public good game. These third party effects are common in real life dilemma 
situations (think for instance of the state lowering taxes to tempt more civilians to abstain 
from tax evasion), but are not investigated when using the traditional social dilemma 
games.  

Hypotheses derived from generalized core theory predicted varying levels of payoffs to 
be earned by actors A and C in the different interdependence situations. The least 
favorable exchange ratios for A and C were predicted in the resource dilemma, and the 
best were predicted to occur in the household and public good conditions. No difference 
in payoffs was predicted between the latter two. These effects were indeed found in the 
data and all hypotheses were corroborated.  

An important implication of studying the effect of externalities in exchange networks is 
that subjects in the experiments have to be endowed actual resources. Here the distinction 
between the SRP and the PE approach from Chapter 2 comes into play. Chapter 5 shows 
that the traditional SRP design, in which actors negotiate over the division of a fixed pool 
of points, is inappropriate. This was demonstrated clearest by the resource dilemma 
condition in Chapter 5. In this condition we predicted that actors A and C would consent 
to losses in their exchanges with B. Endowing subjects with resources (i.e., employing 
the PE approach) facilitates these losses, since subjects have the possibility to sell their 
resources for a ‘price’ so low they actually lose points. Dividing a fixed pool of points 
(i.e., using the SRP approach) does not permit such losses, since the worst outcome for a 
subject in this approach is simply to get nothing from the pool (i.e., receive a payoff of 0). 
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1.6.6 Chapter 6.  Effects of externalities on patterns of exchange 

This chapter focuses on how externalities influence the partner choice in exchange 
networks, and thus investigates the answers of generalized core theory on Research 
Question 2. Two externality conditions were created such that different exchange patterns 
were predicted in the simplest exchange network with two different exchange patterns, 
the 4-Line, shown below in Figure 2. Since each actor can exchange only once, the two 
exchange patterns are: (i) A exchanges with B, and C exchanges with D, and (ii) B 
exchanges with C. In the latter case A and D are excluded from exchange. 
 
 
 
 
Figure 2:  The 4-Line network 

Hypotheses were derived by comparing the predictions for the two experimental 
conditions and by comparison to data from previous experiments on the 4-Line, without 
externalities. In experiments with the 4-Line without externalities, the second exchange 
pattern mentioned above (i.e., exchanges between B and C), is reported to occur in 17.5% 
of exchange opportunities. In the first experimental condition in this paper negative 
externalities were introduced between A and C, such that more occurrences of exchanges 
between B and C were predicted by generalized core theory. In the second experimental 
condition negative externalities between B and D were added, such that generalized core 
theory predicted yet more exchanges between B and C. These hypotheses concerning the 
changes in exchange patterns were confirmed. As was the case in Chapter 5, the 
externalities in Chapter 6 also created a well-known dilemma situation, viz., the resource 
dilemma, between actors A and C, and between actors B and D. 
 
1.6.7 Chapter 7. Outcomes of collective decisions with externalities predicted 

In Chapter 7 we apply the exchange perspective to collective decision making, by 
conceiving of decision making as a process of position exchanges between groups of 
actors, in line with the Position Exchange Model (PEM) of Stokman and Van Oosten 
(1994). This study addresses Research Question 1, by focusing on predicting what 
decisions will be taken: given the preferences of the actors, a certain final decision 
implies a payoff distribution. An answer to Research Question 2 (concerning who 
exchanges with whom) is derived, but not tested. In fact, like the PEM, the Externalities 
Exchange Model (EEM) developed in Chapter 7 predicts the outcomes of a collective 
decision making process, by acting as if actors exchange, without testing whether or not 
they actually do.  

A CB D 
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None of the existing formal models of collective decision making (see Thomson et al. 
2006 for an overview) take into account externalities that occur whenever actors try to 
find a compromise, be it through position exchanges or through some other (assumed) 
process of negotiation and mutual accommodation. Thus, the EEM is the first formal 
model of collective decision making to take externalities into account. It does so 
elaborating on the rationality principles of the generalized core, developed in Chapter 4, 
in roughly the following way. Given the actors’ positions on the issues that have to be 
decided, and the initially expected outcomes of the issues, the EEM constructs four 
coalitions of actors on each pair of issues. Then the EEM searches for shifts of the 
expected outcomes, that are Pareto efficient under the given coalition structure. In such a 
Pareto efficient outcome shift, no coalition of actors can increase the payoff of one of its 
members, without (i) simultaneously decreasing the payoffs of at least one of its other 
members (called the EEMw), or (ii) simultaneously decreasing the payoffs of any other 
actor (called the EEMb&w). This can be interpreted as the core solution, given the 
structure of four coalitions imposed by the EEM. Whenever Pareto efficient outcome 
shifts are not feasible (i.e., the core is empty), the EEM uses the initially expected 
outcome as its prediction. Whenever the set of Pareto efficient outcome shifts is non-
empty, the EEM uses the Generalized Nash Bargaining Solution of Chae and Heidhues 
(2004) to find a single point within the set of Pareto efficient outcome shifts, and uses this 
point as its prediction.  

Chapter 7 hypothesizes that the EEM does better than the models in Thomson et al. 
(2006), and most notably better than the Compromise Model (CM) of Achen, that was 
said to outperform many more sophisticated models (Thomson et al. 2006). Our results 
corroborated this hypothesis. The relative accuracy of the predictions of the EEM 
compared to the CM is indirect evidence that groups of actors exchange in order to 
increase their utilities. The relative accuracy of the EEM compared to the PEM points to 
the determining influence externalities have on the outcomes of decision making, and the 
necessity of accounting for them in any model of decision making. 

 
1.7 What have we learned and where do we go from here? 

1.7.1 Introduction 

In this section we will try to indicate what we have learned from the papers in this 
dissertation. First, we will come came back to the Research Questions and inspect the 
answers we have formulated to them. Then we will discuss the wider implications of 
these answers for exchange research and real-life exchange situations. Subsequently, the 
limitations of the research presented in this dissertation are discussed. Finally, we will 
indicate possible directions for future research. 
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1.7.2 Answering the research questions 

Two research questions concerning the effects of externalities in exchange networks 
guided the studies reported in this dissertation. Research Question 1 pertained to the 
utility distribution across actors in the network, and Research Question 2 concerned their 
partner choices. Throughout the dissertation we have derived hypothetical answers to 
these questions under different conditions, from generalized core theory, that was 
developed in Chapter 4. The answers thus derived generally held up in the face of data. 
Therefore, we can say that if we want to assess the effects of externalities in any 
exchange network, applying generalized core theory to the network both with and without 
externalities, and then comparing the different predictions, is a good first answer. The 
generalized core tells us to look for payoff distributions and associated exchange patterns, 
such that no connected dyad can conclude an alternative and mutually profitable 
agreement, to assess the effects of externalities in exchange networks.  

This is a strong result. It implies that research questions 1 and 2 could be answered by 
applying the relatively simple rationality principles of individual and dyadic rationality. 
Moreover, Chapter 7 showed that insights from generalized core theory provide a fruitful 
basis for constructing a successful theory of collective decision making. Of course the 
answers to our research questions are far from definitive. Therefore the final subsection 
of this section provides suggestions for further study. 

 
1.7.3 Implications 

The results reported in this dissertation have implications for real-life exchanges and 
exchange network research. They show that whenever externalities exist in an exchange 
situation, it is insufficient to know only actors’ resource endowments and utilities, 
together with the network structure, to make sensible predictions concerning the 
outcomes of the exchange process. One needs to know the size and sign of the 
externalities as well. This dissertation showed these externalities may crucially influence 
the outcomes. Thus, in for instance collective decision making situations such as 
parliaments and labor-management negotiations, exchanges of two parties may well have 
profound effects for other parties involved in the decision process. As this dissertation 
indicates, the structure of these externalities might dramatically alter the outcome with 
respect to a similar situation without externalities. 

There are at least two implications for experimental exchange research. Firstly, as was 
shown in Chapter 2, if we want to investigate pure exchange, we have to conduct 
experiments with a pure exchange design. More precisely, when modeling behavior in 
exchange processes in which the transfer of goods is central, we cannot validly assume 
that an exchange relationship can be represented by the opportunity of two actors to split 
a fixed resource pool, but have to endow actors with actual resources. In addition, if we 
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want to study the effects of externalities, we also have to use the latter approach to enable 
subjects to accept losses in their exchanges. And if we choose to use the pool split 
approach, we have to indicate what social process, if not pure exchange, is investigated. 

Secondly, as chapters 5 and 6 showed, social dilemma research might also profit from 
the methodology employed in this dissertation, specifically with respect to the effects of 
the behavior of third parties. We have argued in these chapters that conceptualizing social 
dilemmas in terms of exchange networks with externalities yields an approach that is 
closer to many real-life dilemma situations. This is a claim that raises interesting issues 
concerning differences in behavior observed in traditional dilemma experiments and 
‘exchange-with-externalities-dilemmas’. 
 
1.7.4 Limitations of the current studies 

The studies in the current dissertation have limited scope in a number of respects. 
Although the theoretical formulations in Chapter 4 were rather general, the empirical tests 
in the experiments reported were very limited. First of all, only two different network 
structures were employed, albeit with a fair variety of externality conditions in them. The 
two networks, 3-Line and 4-Line, are very simple, and raise the question whether the 
relative success of generalized core theory isn’t due to this simplicity.  

Secondly, the entire dissertation concentrated on direct, negotiated exchange. Such self-
limitation is necessary, if one wants to have at least a slight probability of arriving at an 
answer to one’s research questions, but it does leave questions concerning the effects of 
externalities in networks with other types of exchange. 

Thirdly, the experiments are limited in the sense that we have employed the 1-exchange 
rule throughout, implying that each actor in an exchange network can exchange only 
once. Relaxing this rule and allowing more exchanges per actor creates interesting new 
questions. 

In addition to the experiments, the field application to collective decision making in 
Chapter 7 has its own limitations. First of all, the exchange perspective was applied 
entirely in the ‘as-if-mode’, meaning that the question of whether the process of 
collective decision making can validly be represented as a process in which actors 
exchange their positions, was not addressed. Secondly, collective decision making is only 
one instance of a real-life application of exchange theory to situations of exchange with 
externalities. It still remains to be shown that there exist other substantive fields to which 
the ideas from this dissertation can be fruitfully applied. 
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1.7.5 Directions of future research 

The limitations of the current studies immediately suggest a number of directions for 
future research. First of all, the predictions of generalized core theory for exchange 
networks with externalities should be investigated using larger and more complex 
network structures than the ones used in this dissertation. Secondly, the effects of 
externalities should also be investigated in networks with connection types other than 
exclusion (see Szmatka and Willer 1995), types of exchange other than direct, negotiated 
exchange (see Molm 1997), and networks where actors can make more than 1 exchange. 
Thirdly, concerning the application of the exchange perspective to collective decision 
making, it would be interesting to investigate the process of decision making with 
externalities directly, for instance by conducting experiments similar to the ones reported 
in this dissertation.  

In addition to the issues arising from the limitations of this dissertation, there are a 
number of other directions in which to expand this research. For instance, as was 
demonstrated in chapters 5 and 6, externalities create dilemma-like situations for actors in 
the network, such as the resource dilemma. Comparing actor behavior and its outcomes 
across traditional dilemma experiments and exchange networks with externalities 
therefore appears to be a promising direction for future research. In fact, in a future paper, 
results from regular prisoners dilemma research will be compared to results of prisoners 
dilemmas induced by externalities in exchange networks. 

The experiments reported in chapters 2, 3, 5 and 6 showed many violations of the 
rationality principles underlying generalized core theory, suggesting they are not so 
‘simple’ after all, from the point of view of the actors in the network. One line of future 
research might therefore be directed at replacing the rationality principles underlying the 
generalized core with more behaviorally founded assumptions. 

All the chapters in this dissertation focused on the outcomes of the bargaining and 
negotiation process, and on how these outcomes are influenced by externalities. 
However, one might also take the process of bargaining and negotiating as the dependent 
variable. The ExNet 3.0 computer program used for the data collection during the 
experiments registers all offers and counteroffers made, thus making it particularly easy 
to make a start with investigating the bargaining process, and how this process is 
influenced by externalities. Such investigations might provide valuable information 
concerning the behavioral foundation of principles of rationality. It might also shed light 
on questions surrounding how subjects learn and adapt their behavior in an exchange 
environment.  

The predictions of generalized core theory have not been tested against alternative 
predictions of other theories, basically because the latter were not available. However, in 
addition to core theory, Chapter 4 also scrutinized power-dependence and exchange-
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resistance theories. On top of using principles of rationality, these theories invoke ‘social-
psychological’ concepts such as dependence and resistance. It would be interesting to 
investigate whether these theories with their added social-psychological content can 
improve the accuracy of predictions for exchange networks with externalities, both in 
experimental and field data.     

In Chapter 7 the issue of networks was circumvented by partitioning actors into 
groups, or coalition, and conceptualizing of exchange as taking place between these 
coalitions. On the other hand, the original exchange theory in this field, of Stokman and 
van Oosten (1994), only regards bilateral exchange between individual actors without 
taking the network structure into account. A challenging direction for future research is to 
investigate whether bringing real exchange networks into this field can improve our 
understanding of collective decision making.  

Finally, Chapter 2 will no doubt not be the final word on the issue of how to best 
represent an exchange relation in experiments. Interesting issues surround this matter, 
such as the question of how the lack of Pareto efficiency we observed in many of 
experimental conditions using the PE approach interacts with the structure of the 
network. Under what conditions will such ‘irrational’ behavior disappear and what 
conditions exacerbate it? 
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Notes 

1.  For different distinctions between social and economic exchange see for instance 
Blau (1964, 1968), Cosmides(1988), Ekeh (1974), Emerson (1962, 1964), Molm 
(1997) and Willer (1999). 
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Abstract 

Exchange is typically referred to as pure exchange (PE). We investigated the 
consequences for exchange outcomes of the violation of the assumption underlying the 
majority of sociological and social psychological research on exchange, that bilateral 
exchange can be represented as two actors splitting a resource pool (SRP). Five 
experimental conditions were designed to determine differences in bargaining behavior in 
PE and SRP. We conclude that the validity of research using the SRP approach for 
exchange is questionable, since much more variance and more inefficient agreements 
were observed in PE than in an SRP. Moreover, although theories accurately predicted 
outcomes of SRP, they could not predict outcomes of PE. Possible implications of our 
findings for exchange and research on exchange are discussed. 
 



Transferring goods or splitting a resource pool: testing consequences of the 
violation of a basic assumption in exchange research 

 

25 

2.1 Introduction 

A large amount of research in the social sciences has been undertaken in the field of 
exchange. The goal of the present paper is to investigate a major assumption underlying 
much of the research on negotiated exchange. This is the assumption that negotiated 
exchange can be validly represented as two exchange partners splitting a fixed pool of 
resources or ‘profit points’. 

An exchange situation is a social situation in which two actors (either individuals or 
corporate actors) can collaborate with each other, to the benefit of both. This 
collaboration can take several forms, such as exchanging goods or services, but also 
performing favors or transmitting information (e.g., Blau, 1964; Homans, 1958; Lawler 
and Ford, 1995; Molm, 1997; Thibaut and Kelley, 1959), rendering exchange research 
important for a variety of disciplines in the social sciences, such as economics, sociology 
and (social) psychology.  

Homans’ (1958) definition of social behavior as an exchange of goods implies pure 
exchange (PE), also called direct exchange by sociologists. In PE, partners are endowed 
with bundles of commodities that they can exchange with each other, and have different 
preferences over these commodities (Coleman, 1990; Edgeworth, 1881; Emerson, 1976). 
Most of the examples that we commonly think of as exchange are direct or pure 
exchanges (Molm 1997), such as exchanges of help or advice for approval, but also most 
economic exchanges or trades. Consider a simple PE situation with two actors, A and B, 
and two goods, X and Y. Assume that A holds 18 units of X, B holds 30 units of Y, A is 
equally interested in a unit of both goods, and B is five times more interested in a unit of 
good X than Y. In this PE situation A and B can make a mutually profitable exchange if 
the exchange rate is in the range of 1 to 5 units of Y for 1 unit of X.  

Most of the research on exchange in sociology, and also the present paper, is on 
negotiated exchange, i.e., exchange involving a joint decision process to determine the 
terms of exchange (Molm, 1997). In the literature on negotiated exchange in sociology 
and social psychology an abstraction of PE gradually arose, in which exchange was 
conceptualized as the opportunity of two actors to split a resource pool (SRP). The first 
studies on exchange in sociology that introduced the SRP were Cook and Emerson (1978) 
and Stolte and Emerson (1977). After formulating pure exchange in their theory section 
they used transaction tables in their experiment to transform a PE situation into an SRP 
task: ’This task is formally equivalent to exchange formulated as an Edgeworth box 
problem (Edgeworth, 1881). In Edgeworth's formulation, both actors can improve on 
their "initial" endowment by exchanging until some point on the "contract curve" is 
reached. (...) in the present task [pool split] (...) any agreement that gives a larger share to 
one person necessarily gives a smaller share to the other, as do exchanges along the 
contract curve of the Edgeworth box’ (Cook and Emerson, 1978: 729). 
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Thus Cook and Emerson made an explicit connection between PE and an SRP. 
However, the majority of subsequent studies on network exchange only used the SRP in 
both the theory and in possible experiments (e.g., see the special issues of Social 
Networks June 1992 and Rationality and Society January 1997). Accordingly, the SRP 
representation nowadays is by far the dominant representation in sociological and social-
psychological exchange research (see van Assen, 2003, for an extensive list of 
references), and it is also being used in economics and behavioral game theory (e.g., see 
Camerer, 2003; Roth, 1995). PE is used in a minority of the exchange experiments in 
sociology and social-psychology (e.g., Michener, Cohen, and Sorensen, 1975, 1977; 
Molm, 1997; Willer, 1999).  

A few variants of the SRP approach exist. In some studies using an SRP, as in Cook 
and Emerson (1978), subjects had restricted information; subjects did not know that they 
were splitting a common resource pool and did not know their partner’s payoff after 
exchanging (e.g., Lawler and Yoon, 1998; Molm, Peterson, and Takahashi, 1999). 
However, in the typical SRP experiment, utilized in dozens of studies, subjects had full 
information on the task and the others’ payoffs. All studies utilizing the SRP have the 
other characteristics of the SRP in common. Subjects negotiate over the split of a pool of 
points, typically of size 24, that has the same value to both of them. If two subjects 
manage to agree on a division of the pool, the points are divided according to the 
agreement. If they fail to reach agreement neither subject gets any points. The entire pool 
of points must be divided, provided agreement is reached. In our experiment we utilized 
this typical SRP approach, i.e., with full information to the subjects. 

The conceptualization of PE as an SRP evokes two questions. First, are these 
conceptualizations equivalent with respect to payoff possibilities? Bonacich (1992: 22) 
has raised his doubts on the SRP as a conceptualization of exchange, by commenting on 
SRP experiments that ‘nothing is actually exchanged in these experiments.’ However, the 
dominant and often implicit assumption is that the SRP approach is equivalent to PE. 
Skvoretz and Willer (1993: 803, footnote 3) for instance argue that ‘this task [splitting a 
pool of points] is formally equivalent to exchange formulated as an Edgeworth box 
problem (…).’ However, van Assen (2001) has proved that PE and the SRP approach are 
not equivalent with respect to the payoff possibilities: only under some special, well-
defined conditions exchanging resources (PE) can be represented by splitting a pool of 
points (SRP). 

The second question is particularly compelling because of the violation of the basic 
assumption of the equivalence of SRP and PE underlying most work in negotiated 
exchange research: to what extent can results and conclusions of studies on exchange 
using the SRP approach be generalized to real exchange, i.e., PE? To answer this 
fundamental question one needs to compare bargaining outcomes in SRP and PE 
situations. If bargaining outcomes differ greatly in the two situations, then one should 
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have doubts concerning the validity of research using the SRP for exchange. The aim of 
the present study is to investigate the consequences on exchange outcomes and research 
on exchange of the violation of this basic equivalence assumption, by experimentally 
comparing bargaining behavior in SRP and PE situations. 

 
Figure 1a:  Payoff space of conditions 1 (SRP) and 2 
 

 
Figure 1b:  Payoff space of condition 3 
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Figure 1c:  Payoff space of condition 4 

 
Figure 1d:  Payoff space of conditions 5 (typical PE) 

The inequivalence of the SRP approach and PE is visualized by comparing Figure 1a to 
Figure 1d. Figure 1 depicts the payoff space or payoff possibilities in four distinct 
bilateral PE situations. The payoffs of actors A and B are registered on the horizontal and 
vertical axes, respectively. The lines drawn in the figures show the sets of Pareto efficient 
agreements available to the pair of actors. A Pareto efficient agreement is an agreement 
such that no actor can improve his payoff without decreasing the payoff of the other 
actor. The area to the upper right of this Pareto frontier is the set of infeasible agreements. 
The area to the lower left of the frontier depicts feasible agreements if and only if this 
area is shaded in the figure. The shaded area depicts the agreements that are not Pareto 
efficient. The numbers at the intersections of the Pareto frontier and the axes indicate the 
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actors’ maximum gains in the set of feasible agreements. If an actor earns his maximum 
his partner gains nothing. 

Figure 1a depicts a PE situation that can be represented by an SRP of 72 points. Note 
that the only feasible agreements are Pareto efficient, both actors’ maxima are 72, and the 
sum of the actors’ payoffs is 72 for all agreements. If the actors do not agree, neither 
obtains any points. Figure 1d depicts the payoff possibilities that arise in a typical PE 
situation. Four differences exist between the PE situation depicted in Figure 1d and the 
SRP situation. These differences are:  

(i) The task; in PE actors exchange resources, whereas in the SRP approach actors 
split a fixed pool of points.  

(ii) Pareto efficiency; in the SRP approach Pareto efficiency is enforced by the 
requirement that the entire pool of points be divided, whereas Pareto efficiency is 
not guaranteed in PE, as indicated by the shaded area in Figure 1d.   

(iii) Constant-sum; the sum of points that actors earn is always constant in the SRP 
approach, which is not generally true in PE. If the Pareto frontier is kinked, such 
as in Figure 1d, this sum of points cannot be constant.  

(iv) Equal maximum; in the SRP approach the maximum number of points actors can 
earn is always equal for both subjects, which is not generally true in PE, as 
indicated in Figure 1d. 

Table 1: Summary of the five experiment conditions and their characteristics  

 Characteristics 
 
 
 

Condition 

(i) Splitting a 
fixed pool of 

points 

(ii) Pareto 
efficiency 
enforced 

(iii) Constant 
sum across 

Pareto efficient 
agreements 

 (iv) Identical 
maxima 

1 (SRP; 
Fig.1a) 

Yes Yes Yes Yes 

2 (Fig.1a) No Yes Yes Yes 

3 (Fig.1b) No No Yes Yes 

4 (Fig.1c) No No No Yes 

5 (typical PE; 
Fig.1d) 

No No No No 

The effects of each of these four differences on the bargaining outcomes of PE 
compared to SRP will be investigated by pair-wise comparisons of five experimental 
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conditions. These comparisons allow us to determine which characteristic of the typical 
PE, embodied in condition 5 below, is responsible for the differences in bargaining 
outcomes between SRP and PE, if such differences exist. The five experimental 
conditions and their characteristics are presented in Table 1. Condition 1, which is the 
standard SRP, has all characteristics (i) to (iv) and corresponds to Figure 1a, while 
condition 5, embodying the typical PE situation and corresponding to Figure 1d, has none 
of them. Compared to condition 1 (SRP), condition 2 only differs in (i) task, SRP vs. 
SRP, and thus also corresponds to Figure 1a. Condition 3 in addition also differs in (ii) 
Pareto efficiency, corresponding to Figure 1b, that has a shaded area indicating Pareto 
inefficient agreements are feasible. Condition 4 additionally differs in (iii) constant-sum, 
because of the kinked Pareto frontier, as depicted in the corresponding Figure 1c.  

Several dimensions of outcomes of bargaining situations can be distinguished that 
might be effected by the differences between PE and SRP. The five experimental 
conditions are analyzed and compared with respect to the following five bargaining 
outcomes: 

1. the average payoffs of the actors; 
2. the probability of subjects reaching agreement, p(agreement);  
3. the conditional probability that agreements are Pareto efficient given that 

agreements are reached, p(Pareto|agreement); 
4. the conditional probability that actors’ payoffs are equal given that agreements are 

reached, p(equal|agreement), and  
5. the variance in the actors’ payoffs. 

With respect to the average payoffs, we make use of three formal bargaining theories 
that make exact predictions concerning actors’ payoffs. These theories are the Nash 
bargaining solution (Nash 1950), the Raiffa-Kalai-Smorodinsky (RKS) solution (Kalai 
and Smorodinsky 1975) and the Kernel solution (Friedman 1986; Shubik 1982). An 
important implication of the SRP approach in condition 1 is that these three theories all 
make the same prediction: they all predict actors A and B to split the pool evenly (see 
Figure 1a). In typical PE however, predictions of the three theories generally differ (see 
Figure 1d, corresponding to condition 5), indicating that different bargaining behavior 
can be expected in SRP and PE. Consequently, from the perspective of bargaining 
theories, the SRP approach abstracts away interesting aspects of PE that cause the 
theories’ predictions to be different, and thus yields uninteresting bargaining situations.  

In the next section we will discuss the bargaining theories and formulate hypotheses 
concerning the comparisons of the different experimental conditions on the five 
bargaining outcomes. The subsequent section discusses the design and procedure of our 
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experiment. The results of these experiments are presented in the section after that, and 
the paper is concluded with a discussion.   

 
2.2  Theory and hypotheses 

Most of the hypotheses are derived from predictions of bargaining and exchange 
theories. In the first subsection these theories are briefly discussed. To test the basic 
assumption of exchange research, that SRP validly represents exchange, hypotheses are 
formulated in the second subsection concerning the expected differences in bargaining 
outcomes of conditions 1 (SRP), and 5 (typical PE). Finally, hypotheses concerning 
differences between subsequent experimental conditions are derived in the last 
subsection. 

 
2.2.1 Bargaining theories 

There are a number of reasons for choosing the three bargaining theories discussed in 
this section. The Nash bargaining solution from cooperative game theory is arguably the 
best-known solution to the bilateral bargaining problem. Its most famous rival in 
cooperative game theory is the RKS solution (Kalai and Smorodinsky 1975; Raiffa 
1953). A basic principle of one of the most well-known and often used theory of 
exchange in sociology, called Network Exchange Theory, is based on the RKS solution 
(Willer 1999). This principle, called equiresistance (ER), yields predictions of bilateral 
exchange that are identical to predictions of the RKS solution (Heckathorn 1983a; Patton 
and Willer 1990). Finally, a natural and obvious other prediction of bilateral exchange is 
that both exchange partners share their gains of exchange equally. This prediction also 
results from a solution from cooperative game theory, called the Kernel (cf., Friedman 
1986; Shubik 1982). Moreover, it also follows from a principle of the oldest theory of 
exchange in sociology, called Power-Dependence Theory (e.g., Cook and Emerson 
1978). This principle is called equidependence (ED). The three solutions will be referred 
to be by Nash, ER, and ED. 

All three solutions from cooperative game theory are axiomatized solutions. These 
solution concepts, and hence implicitly also their counterparts in sociology, prescribe 
certain requirements that the outcome of the bargaining situation should meet. Pareto 
efficiency is an outcome requirement in all three solutions. Moreover, the solutions 
assume agreement always occurs. 

The Nash solution is that Pareto efficient agreement between the two players, for which 
the product of their utility gains is at a maximum. The ER solution is given by a Pareto 
efficient agreement between the two players, such that the players’ utility gains are 
proportional to their maximally attainable utilities. The ED solution is given by a Pareto 
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efficient agreement where the utility gains of the players are equal. All solutions are 
indicated in figures 1a through 1d. 

 
2.2.2 Comparing condition 1(SRP) to condition 5 (typical PE) 

The three solutions predict the following payoffs of A and B (denoted Ap  and Bp , 

respectively), formulated as hypotheses: 

Hypothesis 1a: In condition 1 (SRP) 36== BA pp  (Nash/ER/ED). 

Hypothesis 1b: In condition 5 (typical PE) i) 12=Ap and 60=Bp  (Nash), ii) 

15=Ap and 45=Bp  (ER), iii) 20=Ap and 20=Bp  (ED). 

Hypotheses 1a and 1b reveal that the three solutions do not agree in typical PE 
situations such as condition 5, but do in SRP situations such as condition 1. That is, three 
solutions that are based upon reasonable characteristics that an outcome should have 
(maximum product of gains, equal relative gain, equal absolute gain) are in conflict in a 
typical PE situation but not in an SRP situation. We expect this conflict in solutions also 
to result in a higher probability of conflict between exchange partners, and more 
uncertainty concerning what a ‘good’ or ‘fair’ outcome of the exchange in a typical PE 
situation should be. Postponing a detailed account of the derivation of our hypotheses to 
the subsequent subsection, we expect the following differences with SRP concerning the 
four other bargaining outcomes. Formulated in hypotheses: 

Hypothesis 2: p(agreement) is lower in condition 5 (typical PE) than in condition 1 
(SRP). 

Hypothesis 3: Pareto inefficient agreements are observed in condition 5 (typical PE): 
p(Pareto|agreement) < 1. 

Hypothesis 4: p(equal|agreement) is lower in condition 5 (typical PE) than in condition 
1 (SRP). 

Hypothesis 5: The variance in the payoffs is higher in condition 5 (typical PE) than in 
condition 1 (SRP). 
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Table 2: Hypotheses; an arrow in a cell indicates that the value of the 
corresponding dependent variable is expected to be lower or higher than in 
the preceding condition; corroborated hypotheses are underlined 

 Dependent Variables 

 

Conditions 

Payoffs P(agreement)  P(Pareto 
|agreement) 

P(equal 
|agreement) 

Variance 
payoff B 

2 H1a � 

H2a 

 � 

H4a 

�  

H5a 

3 H1a  

 

� 

H3a 

  

4 H1c  

 

 

 

� 

(H4b) 

� 

H5b 

5 (typical 
PE) 

H1b � 

H2, H2b 

  

H3 

� 

H4, H4c 

� 

H5, H5c 

 
2.2.3 Hypotheses concerning subsequent experimental conditions 

Table 2 summarizes all hypotheses of this study. The last row presents hypotheses 1 to 
5 comparing the condition 1 (SRP) to condition 5 (typical PE). Some cells of the table 
contain one arrow. A downward (upward) pointing arrow in a cell indicates we 
hypothesize that the corresponding dependent variable has a lower (higher) value in the 
corresponding condition, compared to its value in the condition preceding it. No arrow in 
a cell signifies that the dependent variable in this condition is expected to have the same 
value as in the preceding condition. For example, consider the dependent variable 
p(equal|agreement). It follows from Table 2 that this probability is expected to be lower 
in condition 2 than in condition 1 (SRP), equal in conditions 3 and 2, lower in condition 4 
than in condition 3, and lower in condition 5 (typical PE) than in condition 4. The 
hypotheses concerning subsequent experimental conditions are explained below for each 
dependent variable separately. 

Since the Pareto frontiers of conditions 1 (SRP), 2 and 3 are identical (figures 1a and 
1b), the theories make the same prediction concerning the average payoffs for the three 
conditions. Thus, Hypothesis 1a not only pertains to condition 1 (SRP), but also to 
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conditions 2 and 3. The kink in the Pareto frontier of condition 4, depicted in Figure 1c, 
causes the prediction of Nash to differ from the predictions of ER and ED, yielding 
Hypothesis 1c. 

Hypothesis 1c: In condition 4 i) 36=Ap , 60=Bp  (Nash), ii) 45=Ap , 45=Bp  

(ER/ED). 

Note that ER and ED have identical predictions in condition 4, but different ones in 
condition 5 (typical PE), i.e., when both actors’ maxima are unequal. The two predictions 
are different in condition 5 (typical PE) because the ER solution is not affected by linear 
transformations of payoffs, but the ED solution is.1  

Two reasons underlie the expectation that p(agreement) is lower in condition 5 (typical 
PE) than in condition 1 (SRP). Firstly, moving from condition 1 (SRP) to condition 2 
increases the complexity of the experimental task, since in condition 2 it involves the 
processing of more diverse types of information: how many units of what resource do I 
give up, how many units of which do I receive, how much is each resource worth to me 
and to the other subject, how much do I gain, etc? The task in condition 1 (SRP) is easier 
in this respect, since the size of the pool is known to the subjects, and no calculations 
with units of different resources have to be performed to determine one’s own gain from 
the (prospective) agreement. We expect that subjects will fail to reach agreement more 
often in the case of the more complex task (H2a in Table 2). Secondly, moving from 
condition 4 to condition 5 (typical PE) introduces a conflict between relative and absolute 
payoffs, or between the ER and ED solutions. In condition 4, the actors’ maximum 
payoffs are equal, as can be seen in Figure 1c, which implies that if the actors earn the 
same relative share off their maximum attainable payoffs, they earn the same absolute 
payoffs. In condition 5 (typical PE) however, this is no longer true, since A’s maximum 
is one third of the size of B’s maximum, as can be seen in Figure 1d. This means that a 
conflict results between a subject wanting relative payoffs to be equal and a subject that 
feels absolute payoffs should be equal. We expect this conflict to result in even fewer 
agreements in condition 5 (typical PE) than in condition 4 (H2b in Table 2). 

Concerning p(Pareto|agreement), in condition 1 (SRP) and condition 2 Pareto 
inefficient agreements are not possible, contrary to the other three conditions. Although 
Pareto inefficient exchanges are possible in these three conditions, the three bargaining 
solutions presume that Pareto inefficient transactions do not occur. However, because of 
the task complexity or other reasons concerning the cognitive capacities of the subjects, 
some inefficient agreements in these conditions can be expected (H3 and H3a). Note that 
this expectation of inefficient agreements reflects our belief that subjects’ rationality is 
bounded. 
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We expect p(equal|agreement) to decrease as one goes from condition 1 (SRP) to 
condition 5 (typical PE). Firstly, we believe p(equal|agreement) in condition 2 is lower 
than in condition 1 (SRP) (H4a). In condition 1 (SRP) equally dividing the pool of points 
is a focal solution to the bargaining problem (Schelling 1960). In condition 2 this focal 
point is blurred, since there is no pool of points to be divided, even though the set of 
feasible agreements is identical. Secondly, we expect p(equal|agreement) to be even 
lower in condition 4 than in condition 3 (H4b). All three solutions point to equal gain for 
both actors in condition 3, but in condition 4, Nash points to an unequal gain, as can be 
seen by comparing figures 1b and 1c. If some subject’s or pair of subjects’ behavior is 
accurately described by the Nash solution, then fewer equal gain agreements will be 
observed in condition 4 than in condition 3. Finally, following a similar reasoning, even 
fewer equal gain agreements are expected to be observed in condition 5 (typical PE) 
(H4c); if some subjects’ behavior is accurately described by ER, then fewer equal gain 
agreements will be observed in condition 5 (typical PE) than in condition 4. 

Hypotheses 5a to 5c on the variance of payoffs reflect those concerning 
p(equal|agreement). The variance is expected to be larger in condition 2 than in condition 
1 (SRP) because the focal point is less prominent in the former than in the latter. And the 
variance is expected to be larger in condition 5 (typical PE) than in condition 4, in which 
it is in turn expected to be larger than in condition 3, because moving from condition 3 to 
condition 5 (typical PE), more solutions are conflicting in the subsequent condition. 

 
2.3 Experimental conditions and design 

In the experiment, half of the subjects were assigned the letter A, the other half were 
assigned the letter B, and each pair consisted of an A subject and a B subject.  

 
2.3.1 Condition 1 (SRP) 

In condition 1 (SRP), corresponding to Figure 1a, subjects A and B negotiate over the 
division of 72 points. They can divide these points in any way they wish, as long as they 
both agree to it.2 If they fail to reach agreement, neither gets any points. Provided 
subjects reach agreement, they must divide all of the 72 points. This implies any 
exchange is Pareto efficient.  
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Table 3: Endowments (E) and utilities (U) of goods X and Y for the PE conditions 

 Actors A B 

Condition Goods X Y X Y 

E 1 0 0 90 2 (Fig.1a) 

U 18 1 90 1 

 

E 18 0 0 90 3 (Fig.1b) 

U 1 1 5 1 

 

E 18 0 0 30 4 (Fig.1c) 

U 3 3 5 1 

 

E 18 0 0 30 5 (typical 
PE; Fig.1d) U 1 1 5 1 

 
2.3.2 Condition 2 

In conditions 2 through 5 both subjects are given an endowment (E) of units of 
resources X and Y which they can exchange with each other, and for which they get 
points (U) in the experiment. Endowments and utilities in the four PE conditions are 
presented in Table 3. For instance, the first E-row in Table 3 shows that in condition 2, 
actor A has 1 unit of X and no units of Y, whereas actor B has no units of X and 90 units 
of Y. The first U-row indicates that in condition 2, a unit of X is 18 times more valuable 
to actor A than a unit of Y. The same row shows that in condition 2, a unit of X is 90 
times more valuable to actor B than a unit of Y.  

Since in condition 2, corresponding to Figure 1a, subject A has only 1 unit of X to 
transmit, any exchange that occurs is Pareto efficient. Since to A a unit of X is 18 times 
more valuable than a unit of Y, A will want at least 18 units of Y in return for it. In that 
case B will receive his maximum possible payoff gain equal to 72, and A will gain 0. 
Since to B, 1 unit of X is 90 times more valuable than a unit of Y, B is willing to 
maximally give up 90 units of Y in return for the unit of X. In that case A will receive his 
maximum possible payoff gain equal to 72, and B will gain 0. For all other exchange 
rates the gains also sum up to 72. 
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In the introduction it was stated that only if some special well-defined requirements are 
met, PE can be represented by SRP. Condition 2 satisfies all these requirements. These 
requirements are that (a) one actor can only transfer one unit of an indivisible good, 
implying Pareto efficiency, (b) the Pareto frontier is a straight line, and (c) both actors 
have the same maximum possible gain.3 Note that (b) and (c) are very restrictive 
assumptions on the actors’ preferences, implying that PE situations that can be 
represented as an SRP situation hardly occur in real-life. Requirement (a) is violated in 
conditions 3, 4 and 5 (typical PE), requirements (a) and (b) are violated in condition 4 
and all three requirements are violated in condition 5 (typical PE).  

 
2.3.3 Condition 3 

As shown in Table 3, in condition 3 A has 18 units of X and is free to transmit any 
number of units of X in his possession. This way, Pareto inefficient exchanges become 
feasible, i.e., exchanges in which A transmits fewer than 18 units of X. The Pareto 
frontier of condition 3 however is identical to the Pareto frontier of conditions 1 (SRP) 
and 2, as shown in Figures 1a and 1b. Pareto inefficient exchanges in condition 3 are 
represented by points in the shaded area in Figure 1b. 

 
2.3.4 Condition 4 

In the previous PE conditions 2 and 3, A always transfers all his units of X to B in the 
set of Pareto efficient of exchanges. Condition 4, corresponding to Figure 1c is different 
since for an agreement to be Pareto efficient either the A subject must transfers all of his 
units of X to B, or the B subject must transfers all his units of Y to A, or both. This 
causes the sum of payoffs of the two subjects to vary across Pareto efficient agreements. 
The upper portion of the Pareto frontier in Figure 1c corresponds to exchanges in which 
subject A transfers all of his units of X. The lower portion corresponds to exchanges in 
which B transfers all of his units of Y.4 At the point where these portions intersect, i.e., at 
the ‘kink’ in Figure 1c, A and B both transfer all of their resources. 

 
2.3.5 Condition 5 (typical PE) 

In condition 5 (typical PE) the maximum for B is 72 and the maximum for A is 24, as is 
shown in Figure 1d. This is achieved by dividing the points of subject A by 3, relative to 
condition 4. This implies that the Pareto frontier of condition 5 (typical PE) is shifted 
inward, compared to the Pareto frontier of condition 4, as shown in Figure 1d.5  
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2.3.6 Design and procedure 

Subjects were students from several departments at the University of Groningen. We 
used a between-subjects design, meaning each individual subject bargained in only one of 
the five conditions. We recruited 124 subjects, who were paired randomly to form 62 
pairs. Thirteen, 14, 9, 13, 13 pairs played conditions 1 (SRP) to 5 (typical PE), 
respectively. Each pair played a maximum of 6 rounds of 120 seconds each.6 Overall, 78, 
78, 54, 75, 60 rounds were played for each of the conditions, respectively. A round ended 
whenever agreement was reached or time was up. When no agreement was reached, no 
points were scored.  

In the PE conditions 2 through 5 (typical PE), both subjects were given a number of 
units of a resource and a payoff schedule that indicated how many points the resources 
were worth to the subject and his exchange partner, corresponding to Table 3. In 
condition 1 (SRP), subjects earned 1 point for any unit of the pool. In all the conditions, 
points scored in exchange were converted to money at a rate of 3 eurocents per point, 
which was paid out after the experiment, yielding an average of 5.80 Euro per subject 
across all conditions. In the PE conditions the value of the initial endowments were 
subtracted from subjects’ points, to ensure that no points were earned when no exchange 
had taken place. For instance, in condition 2, 18 points were subtracted from the points of 
subject A and 90 from the points of subject B. This way only points earned in exchange 
were counted, as is the case in condition 1 (SRP). 

In much of the previous research using the SRP approach a full information design is 
employed. Since we intended to pitch this standard SRP approach against PE, we used 
the same full information design. Thus, subjects knew each other’s points in the game as 
well as gains in money. In 24 rounds of the first four conditions and in 12 rounds of 
condition 5 (typical PE) subjects were able to observe the ongoing negotiations of other 
pairs. Subjects were not told about the fact they could observe other pairs. Anyway, in the 
analyses below we control for the fact that some subjects had the possibility to observe 
other pairs, and others had not. 

Experiments were conducted using the computer program ExNet 3.0, developed by 
Willer and co-workers at the University of South Carolina. Subjects were seated behind 
computer terminals, showing their own and their partner’s endowments, their own and 
their partner’s points for each unit of resource and the offers and counteroffers they and 
their partner made. Communication between subjects, other than making offers and 
counteroffers via the computer program, was not allowed. For each offer made, the 
computer screen showed both subjects the number of points this would yield them both. 
Before playing the actual experiment, 2 practice rounds were played in which the 
experiment leader carefully explained the bargaining procedure to the subjects. 
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Table 4: Descriptives of dependent variables  

 Dependent Variables 

 

Conditions 

Pay-offs (A 
first) 

P(agreemen
t) 

P(Pareto 
|agreement) 

P(equal 
|agreement) 

Variance 
payoff B 

1 (Fig.1a; 
SRP) 

 0.73 1 0.54 4.12 

2 (Fig.1a) 33.17 
(1.90) 

38.83 
(1.90) 

0.87 

 

1 

 

0.37 

 

81.16 

 

3 (Fig.1b) 32.85 
(2.75) 

33.69 
(2.50) 

0.89 

 

0.73 

 

0.67 

 

157.74 

 

4 (Fig.1c) 41.28 
(1.22) 

41.05 
(1.73) 

0.92 

 

0.63 0.57 93.33 

 

5 (typical 
PE; Fig1.d) 

14.79 
(1.09) 

28.33 
(4.51) 

0.82 

 

0.39 

 

0.41 218.54 

Note: Robust standard errors for payoffs accounting for multilevel structure in brackets 
 
2.4 Results 

Table 4 shows the descriptives for all dependent variables across the five conditions. 
The second column shows the average payoffs, only considering the rounds in which 
agreement was reached. No average payoff of A and B could be meaningfully calculated 
for condition 1 (SRP) because the individual actors of a pair cannot be distinguished. The 
variance for condition 1 (SRP) was calculated as the average sum of squared deviations 
from 36 of one actor of each pair across all exchanges per condition.7  The variance of 
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payoffs in the other conditions was calculated as the variance of B’s payoffs across all 
exchanges per condition.  

Since pairs of subjects played a maximum of 6 rounds of bilateral exchange in one 
condition, the data were structured in a multilevel fashion, introducing dependencies in 
the data (cf., Snijders and Bosker 1999). These were dealt with in three ways. For testing 
the payoff predictions (H1) random intercept models with subject pairs as the second 
level were estimated, subsequently called ‘mixed models’. For testing hypotheses 
concerning probabilities (H2 to H4) multilevel logistic regression was used, again with 
subject pairs as the second level. For testing differences in variance (H5) we analyzed 
both the variances at the level of individual exchanges and at the level of pairs of 
subjects. 

To test our hypotheses concerning the dependent variables we controlled for the effects 
of Round, and the fact that subjects in some sessions were able to observe the 
negotiations in other pairs (indicated by the variable Comparison). The variable Round 
was computed by centering the rank number of the original 6 rounds that each pair 
played. Thus, Round ranges from -2.5 to +2.5. The variable Comparison had value 1 if 
subjects were able to observe the negotiations in other pairs and 0 otherwise. Hence the 
intercept in regression analyses was interpreted as the average payoff of B in the ‘average 
round’ where pairs cannot observe each other. 

 
2.4.1 Comparing conditions 1 (SRP) and 5 (typical PE) 

The first hypotheses concern the average payoffs and present no comparison between 
the conditions. For condition 1 (SRP) all three bargaining theories expected an equal 
split, i.e., an average payoff of 36 for both subjects in the pair. The average payoffs of all 
subjects in this condition were indeed very close to 36 (ranging from 33.20 to 38.80) and 
the variance of individual exchange was small (4.12), corroborating the predictions of the 
three bargaining theories as formulated in H1a. 
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Table 5: Estimated payoffs for A and B in condition 5 (typical PE); mixed models 
with subject pairs as level 2  

 

 

Dependent 
Variable 

 All agreements Pareto efficient 
agreements only 

Intercept 30.55  (4.85) 30.27  (4.65) 

Round 1.16 (0.65) -1.32 (1.01) 

 

Payoff B 

Comparison -11.58 (12.23) -8.50 (9.73) 

Intercept 14.68 (1.06)  

Round 1.14 ** (0.32)  

 

Payoff A 

Comparison 2.45 (2.55)  

Note: Standard errors in parentheses. * p < .05, ** p < .01, *** p < .001 (two-tailed tests) 

The estimates of A’s and B’s payoffs for condition 5 (typical PE) are shown in Table 5. 
Two models were estimated; one with all exchanges included (3rd column), and one with 
only Pareto efficient exchanges included (last column). Only when inefficient exchanges 
are included is it sensible to estimate the payoffs of A and B separately. 

Comparison had no effect on the payoffs. Round had a significant positive effect on the 
payoffs of A. The corresponding coefficient in the model for B’s payoffs was also 
positive and marginally significant (p = 0.084). These results are evidence that the 
efficiency of the exchange increased as more rounds were played in condition 5 (typical 
PE). 

To test H1b, 95%-confidence intervals (CI) were constructed for the average payoffs of 
A and B using the intercept estimates reported in Table 5. These were [12.60, 16.76] and 
[21.04, 40.06] for the payoffs of A and B, respectively. This means we could reject all 
bargaining theories’ predictions concerning B’s average payoff, and all but the ER 
prediction concerning A’s average payoff. Since all three theories assume Pareto 
efficiency, we also constructed the 95% CI with only efficient exchanges. This yielded 
[21.16, 39.38] for B’s average payoff, rejecting all three theories.8 

A more direct test of each of the bargaining theories is to count the number of times 
that an exchange rate was exactly equal to a theory’s prediction, because each theory is 
assumed to operate on the level of individual exchanges. Of the 49 exchanges in 
condition 5 (typical PE) the proportions of exchanges conforming to the Nash, ER and 
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ED predictions were, 0.04 (0.04), 0.02 (0.02), 0.25 (0.33), respectively, where 
proportions based on exchanges within an absolute payoff distance of 2 are given in 
parentheses. These data revealed that ED was correct for many pairs, while Nash and ER 
were almost never correct. 

Table 6: Multilevel logistic regression estimates comparing condition 1 (SRP) and 
condition 5 (typical PE); subject pairs as level 2  

 Dependent Variable 

 H2: P(agreement) H3: 
P(Pareto|agreement) 

H4: 
P(equal|agreement) 

Intercept 1.04 ***  

(0.30) 

0.76 (0.40) 0.26 (0.47) 

Round 0.14 (0.12) 0.23 (0.14) -0.07 (0.12) 

Comparis -0.09 (0.46) 0.85 (0.86) -0.51 (0.71) 

Condition 0.55 (0.43)  -0.53 (0.61) 

Note: Standard error in parentheses.  
* p < .05, ** p < .01, *** p < .001 (two-tailed tests) 

To test hypotheses H2 to H4 on p(agreement), and conditional probabilities 
p(Pareto|agreement), and p(equal|agreement), respectively, multilevel logistic regressions 
were run (see Table 6). The variable Condition is a dummy with values 0 and 1 indicating 
conditions 1 (SRP) and 5 (typical PE), respectively. The effects of the variables Round 
and Comparison were not significant in any of the models.  

Contrary to what we hypothesized (H2), p(agreement) was not lower in condition 5 
(typical PE) than in condition 1 (SRP) (p > 0.5). Since Pareto inefficient exchanges were 
observed in condition 5 (typical PE), H3 is confirmed. As expected, p(equal|agreement) 
was lower in condition 5 (typical PE) than in condition 1 (SRP), although not 
significantly so (Wald Z = -0.87, p = 0.19, one-tailed). Hence we do not accept H4. 

H5, stating that the variance in the payoffs of B is larger in condition 5 (typical PE) 
than in condition 1 (SRP) is accepted. Both at the level of individual exchanges 
(variances of 4.12 and 218.54 for (1) and (5), respectively; F48, 56 = 53.01, p < 0.001) and 
the level of subject pairs (1.37 and 296.59 for SRP and (5), respectively; F12,12 = 215.93, 
p < 0.001) the difference in variance was significant. 
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Table 7: Estimated payoffs for A and B in conditions 2, 3 and 4; mixed models 
with subject pairs as level 2 

 

 

Depen-
dent 

Variable 

 Condition 
2  

Condition 
3  

Condition 
3 Pareto 
efficient 

only 

Condition 
4  

Condition 
4 Pareto 
efficient 

only 

Intercept 36.94 *** 
(2.08) 

32.02 *** 
(3.34) 

35.96 *** 
(3.95) 

40.83 *** 
(1.94) 

44.13 ***  
(1.18) 

Round -0.28 
(0.40) 

1.61 
(1.09) 

1.85 
(1.41) 

2.38 ** 
(0.66) 

0.39 
(0.63) 

 

Payoff 
B 

Comparis 6.27 
(3.88) 

3.23 
(4.84) 

-0.31 
(5.07) 

1.30 
(3.41) 

0.88 
(1.96) 

Intercept  30.83 *** 
(3.67) 

 40.79 *** 
(1.48) 

 

Round  0.40 
(1.08) 

 2.29 *** 
(0.51) 

 

 

Payoff 
A 

Comparis  4.26 
(5.35) 

 2.07 
(2.61) 

 

Note: Standard errors in parentheses.  
* p < .05, ** p < .01, *** p < .001 (two-tailed tests) 
 
2.4.2 Results concerning subsequent experimental conditions 

To test H1c, 95% CIs were constructed for A’s and B’s average payoffs in condition 4, 
based on the intercepts from Table 7. Including the Pareto inefficient exchanges 
(penultimate column of Table 7), we got 95% CIs around the intercepts for the payoffs of 
A and B of [37.89, 43.69] and [37.03, 44.63], respectively. These CIs imply all the 
predictions of H1c must be rejected. Analyzing Pareto efficient exchanges only (last 
column of Table 7) yielded a 95% CI for the payoff of B of [41.82, 46.44], including the 
value of 45 predicted by ER and ED, corroborating Hypothesis 1cii. 

Of the 67 exchanges in condition 4, the proportions of exchanges conforming to the 
Nash and ER/ED predictions were 0.06 and 0.37, respectively. Proportions based on 
exchanges within an absolute payoff distance of 2 from the prediction were identical. 
Hence, Nash predictions were almost always incorrect.  



Chapter 2 

 

44 

Two additional observations can be made from Table 7. Firstly, the 95% CI for 
conditions 2 and 3 contained 36, confirming H1a derived from the three bargaining 
theories. Secondly, there was a positive effect of Round on the payoffs earned by A and 
B in condition 4 condition, revealing that exchanges became more efficient as more 
rounds were played. 

Table 8: Wald Z-scores for pairwise comparisons between subsequent conditions, 
based on multilevel logistic regressions with subject pairs as level 2; 
Round and Comparison were included as covariates; p-values in 
parentheses  

 Dependent Variable 1 

Conditions 
Compared 

P(agreement) p(Pareto|agreement) p(equal|agreement) 

1 (SRP) – 2 1.83 (0.97)  -3.49 (< 0.001)  

2 – 3  2  

3 – 4   -0.48 (0.31) 

4 – 5 (typicalPE) -1.27 (0.1) -2.42 (0.008) -0.96 (0.17) 
1 All tests are one-tailed 
2 H3a is accepted on logical, instead of on statistical grounds. A statistical test could not 
be performed because the standard error of p(Pareto|agreement) is equal to 0 for (2) 

To test hypotheses H2 to H4 concerning subsequent conditions multilevel logistic 
regression analyses were run on p(agreement), p(Pareto|agreement) and 
p(equal|agreement). Table 8 shows the Wald Z-scores for the parameters estimated for 
the dummy variable Condition, that in each comparison had value 0 for the first condition 
and value 1 for the second condition mentioned. Each Wald Z-score shown corresponds 
to a hypothesis.  

Contrary to what we expected, p(agreement) was higher in condition 2 than in condition 
1 (SRP), refuting H2a. P(agreement) was lower in condition 5 (typical PE) than in 4, 
corroborating H2b. In line with our expectations (Hypotheses 3 and 3a) we found many 
Pareto inefficient exchanges in conditions 3 through 5. Additionally, we found that the 
proportion of Pareto efficient agreements in condition 5 (typical PE) was smaller than in 
condition 4 (Wald Z = -2.42, p = 0.008). In accordance with H4a to H4c, the probability 
of reaching an equal agreement decreased from conditions 1 (SRP) to 2, 3 to 4, and 4 to 5 
(typical PE), but only the difference between conditions 1 (SRP) and 2 was significant, 
only corroborating H4a. 
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Each comparison in Table 8 contains Round and Comparison as covariates.9 The most 
important effect of Round was to increase the probability of Pareto efficient exchange in 
the comparison between conditions 3 and 4 (Wald Z = 3.79, p < 0.001, 2-tailed), and 4 
and 5 (typical PE) (Wald Z = 4.25, p < 0.001, 2-tailed). As with the results concerning the 
payoffs, this indicates subjects learned to exchange Pareto efficiently as more rounds 
were played. 

The variance in the payoff of B was higher in condition 2 than in condition 1 (SRP), 
both at the exchange level and at the level of the subject pairs (F67,56 = 19.69 , p < 0.001, 
and F13,12 = 44.36 , p < 0.001, respectively), corroborating Hypothesis 5a. Also, the 
variance in condition 5 (typical PE) was larger than in condition 4, both at the level of 
exchanges and pairs (F48,66 = 2.34, p < 0.001, and F12,12 = 17.44, p < 0.001, respectively), 
corroborating Hypothesis 5c. Hypothesis 5b must be rejected, since the variance in 
condition 4 was lower than in condition 3 (Table 4). To sum up the hypothesis testing, 
hypotheses that were corroborated are underlined in Table 2. 

 
2.5 Conclusions and discussion 

Exchange is typically referred to as PE. However, by far the most dominant paradigm 
to study exchange is the SRP approach, an abstract representation of exchange. Van 
Assen (2001) has proved that SRP can only correctly represent PE in some very 
restrictive well-defined conditions concerning endowments and actors’ preferences, that 
are unlikely to be satisfied in real-life exchange situations. The question is then, what the 
validity is of research using the SRP approach, i.e., to what extent can results and 
conclusions of studies on exchange using the SRP approach be generalized to PE? To 
answer this fundamental question we compared bargaining outcomes in SRP and PE 
situations in the simplest exchange situation, bilateral exchange.  

Typical PE, as operationalized in condition 5 of our experiment, is different from SRP, 
as operationalized in condition 1, in four elements; (i) task, (ii) enforced Pareto 
efficiency, (iii) constant-sum, (iv) equal maximum. The last three elements are present in 
SRP but not in typical PE. To identify the cause of possible differences in bargaining 
behavior between SRP and typical PE, four PE conditions were created that differed in 
the number of elements in common with an SRP. Applying well-known theories of 
cooperative bargaining or principles of exchange (Nash, RKS or exchange-resistance, 
Kernel or equidependence) we expected more variance of payoffs and fewer equal payoff 
agreements in condition 5 (typical PE) than in condition 1 (SRP). Considering the higher 
cognitive complexity and demands of condition 5 (typical PE) than of condition 1 (SRP) 
we expected fewer exchanges and more Pareto inefficient exchanges in condition 5 
(typical PE) than in condition 1 (SRP). 


