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Introduction

It was not long ago that economics was thought to be a non-
experimental science. For example, in their celebrated text-
book Economics, Samuelson and Nordhaus wrote, 

One possible way of figuring out economic laws...is by controlled  
experiments ...Economists [unfortunately]...cannot perform the con-
trolled experiments of chemists or biologists because they cannot 
control other important factors. Like astronomers or  meteorologists, 
they generally must be content largely to  observe (1985: 8). 

In the years since this was written, experiments have ac-
quired a much greater acceptance in economics. Experiments 
are now commonplace in industrial organisation, macroeco-
nomics, game theory, and finance. Theory acts like a “filing sys-
tem” in that it enables us to organise empirical data and predict 
empirical regularities. On the other hand, empirical regularities 
that cannot be explained with existing theory lead to theoretical 
refinements that are usually minor but occasionally lead to revo-
lutionary changes. This cumulative process is the engine of sci-
entific progress in all subjects, including economics. Tradition-
ally, observations from naturally occurring economic processes, 
or “happenstances”, were the only source of empirical data.  
Obviously, if data to validate a theoretical proposition did not 
occur in nature, it was not possible to validate that theory.  
Another major limitation of natural experiments was that it was 
not usually possible to hold everything constant. The predic-
tions of economic theory are based on the ceteris paribus (other 
things being equal)  assumption. If other things cannot be held 
constant, it is very difficult to validate a theoretical premise that 
is being mooted.

Over the past few decades, experimental methods have given 
economists access to new sources of data and enlarged the  
set of economic propositions that can be validated. Using  
experimental methods, it has become possible to control for  
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confounding factors so as to make the results of validation  
more reliable. Often, experimental findings have uncovered 
anomalies that led to new theoretical directions. As a result,  
experimental methods have now become a fairly accepted prac-
tice in economics. The discipline acknowledged the contribution 
that experiments had made to it when Vernon L Smith shared 
the Nobel Prize for economics with Daniel Kahnemann in 2002 
“for having established laboratory experiments as a tool in em-
pirical economic analysis, especially in the study of alternative 
market mechanisms”.

This field has grown exponentially in the past few decades, 
but is still relatively new to the average Indian academic.  
The objective of this survey is to familiarise the Indian audi-
ence with some aspects of it. A comprehensive survey cannot  
be attempted in the space of a journal article. The goal is to 
bring to the interested reader the flavour of experimental  
economics rather than  provide a thoroughgoing overview. The 
first part of the survey covers the historical emergence of  
the subject, as well as provides the methodological justification 
for economics experiments. Part 2 is a survey of experimental 
results dealing with individual choice. Part 3 is a review of  

experiments in finance and economics, with an emphasis on 
evaluating the learning from such experiments. Part 4 is an 
overview of public goods experiments, an area where experi-
mentation has been parti cularly fruitful. It also deals with  
a subject not always dealt with in traditional economics –  
trust and reciprocity. Part 5 takes a brief but necessarily incom-
plete overview of experiments in the Indian context. Several 
important areas have been left out or only cursorily covered. 
Experiments in industrial organisation might require a sepa-
rate survey in its own right. Bargaining has been another area 
where experimentation has yielded very tangible results.  
This area has also more or less been left out of this survey.  
Coordination problems are another topic that could have been 
covered, but has not been. Auctions have been extensively  
studied by experimentalists, but this survey pays little atten-
tion to that literature. The expertise of the contributors as well 
as limitations of space has largely defined what could be cov-
ered in this survey. For more thorough-going surveys, the 
reader could see the classic by Kagel and Roth (1995) or later 
works such as Plott and Smith (2008), Bardsley et al (2010) or 
Durlauf and Blume (2009).
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1 Emergence of Experimental Economics

The survey begins, in Part 1, with a presentation of the 

historical emergence of the subject and provides the 

methodological justification for economics experiments. 

In presenting the history of the field, Part I also discusses 

the forces that impelled or impeded its evolution.

1.1 Economics as an Experimental Science

Why was the experimental tradition so late to emerge in 
economics? Friedman and Sunder (1994) argued that 
a discipline became experimental when innovators  

developed techniques for  conducting relevant experiments. Does 
the introduction of experiments to economics depend on any-
thing more than this technologi cal explanation? Do they have to 
do with the development of the discipline itself? To answer these 
questions, we have to sketch the history of its development as 
well as appreciate the forces that impelled or impeded the evolu-
tion of scientific thought.

Paul Samuelson, Milton Friedman and Friedrich Hayek declared 
long ago that economics as a discipline was not amenable to the 
experimental method, just as Aristotle thought physics to be non-
experimental. Only with 20-20 hindsight do such judgments 
seem surprising. To understand their basis is to understand the 
very nature of scientific experiments and their contributions to 
science. The essence of scientific experiments is control over the 
environment in which phenomena of interest take place. Of course, 
by control we mean true manipulative control, not the mere 
“quasi-control” sought in analyses of data gathered about naturally 
occurring phenome na. Whether a discipline is judged to be  
amenable to useful experimenta tion depends on whether the 
variables that are believed to be critical to the relevant phenomena 
are amenable to experimental control. The identity of these vari-
ables depends on the state of the extant theory. The state of extant 
theory, in turn, depends on the available evidence, experimental 
as well as non-experimen tal. If the variables that are crucial to 
the extant theory of a discipline are currently judged to be beyond 
experimental control, it seems reasonable to conclude, for the 
time being at least, that such a discipline is not experimental.

The state of extant theory defines what the discipline is at any 
given point of time. Received theories change over time. Para-
digms shift when a complicated set of explanations based on 
many variables are replaced by a simple explanation based on 
fewer variables. Some variables that were believed to be “crucial” 
in the old paradigm may be absent from the new. If the lack of 
controllability of such variables held up the discipline from being 
“experimental” in the old paradigm, the discipline may become 
“experimental” in the new paradigm. The double helix model of 
DNA and the plate tectonic theory in geology are recent examples 
of previously non-experimental disciplines becoming amenable 
to certain types of experiments because of shifts in paradigms 
and the accompanying simplification of theory. 

The amenability of a discipline to experiments is not inherent 
in it; it depends on the current state of its theory. When Aristotle 
wrote about physics not being subject to experiments, he may have 
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meant that this was so with reference to the theories of physical 
phenomena prevalent in his time, or their subset that was accept-
able to him. Perhaps a similar interpretation would be appropri-
ate for the judgments passed down by so many leading econo-
mists about economics not being an experimental science. How-
ever, if change in theory is a precondition for the conversion of a 
discipline from non-experi mental to experimental, how could 
this occur in economics, where no obvious paradigm shift is known 
to have occurred in recent decades? How does one reconcile the 
judgments of eminent economists such as Samuelson, Hayek and 
Friedman with the increasing acceptance and use of experiments 
in economics in recent years? Why did so many econo mists believe 
their discipline to be non-experimen tal in the first place?

The scale of macroeconomic phenomena precludes most kinds 
of controlled experimenta tion. By the same criterion, astronomy 
might also be regarded as a non-experimental science. Due to 
their inability to manipu late planets, stars or galaxies, astro-
nomers had to devise ingenious, sometimes spectacular, quasi- 
experiments on naturally occurring phenome na to adduce con-
vincing evidence to reject contending theories (for instance, an 
experiment during the 1914 solar eclipse verified Albert Einstein’s 
prediction about the curvature of space in the neighbourhood of 
heavy celestial objects). It would be politically and ethically 
 difficult, if not impossible, to conduct macroeco nomic experiments 
that manipulate monetary and fiscal policies to gather observations 
to verify or reject various macroeconomic theories. To this ex-
tent, the non-experimental tag assigned to economics seems jus-
tified. But these arguments do not apply to price theory or micro-
economics, just as the arguments about astronomy are inapplica-
ble to the physics and chemistry of most terrestrial  phenomena. 

In his introduction to Price Theory, Friedman wrote,

Economic theory, like all theory, may be thought of in two ways. It 
may be thought of as a language or filing system, or it may be thought 
of as a set of substantive empirical propositions. With respect to theory 
in the first meaning, the relevant question to be asked is usefulness and 
not rightness or wrongness. The proposition that price is  determined 
by the interaction of demand and supply forces is merely an attempt to 
set up a useful filing system within which there can easily be placed 
under the headings “demand” or “supply” any one of the forces affecting 
price. The usefulness of this filing system will in turn depend on the 
substantive fact whether a listing of the forces operating on demand 
contains few elements in common with the listing of the forces operat-
ing on supply. Economic theory as a list of substantive empirical prop-
ositions contains proposi tions which are, in principle, capable of being 
tested because they attempt to be predictive. The definition of a de-
mand curve is theory as language. However, the statement that the 
demand curve slopes downward to the right is theory as a substantive 
empirical proposi tion. It has empirically observable consequences, 
whereas the definition of a demand curve does not. Theory as lan-
guage coincides with Marshall’s engine of analysis. His objective, as 
well as that of any other investigator, is to construct a language that 
will yield as many substantive propositions as possible (1962: 8).

The experimental method has proved to be a powerful engine 
for generating substantive empirical propositions, and for distin-
guishing between compet ing propositions for prediction of the 
same phenomena – precisely the function Friedman attributed to 
a large part of economic theory.

We conjecture that the reasons for the residual distrust of  
experimental methods among economists are some of the same 

reasons that have given economics, among all social sciences, an 
extraordinary degree of coherence and power – its willingness 
to abstract from reality and its ability to use the mathematical 
technique of optimisation as a funda mental organising principle. 
 Abstraction from reality is necessary for assumptions such as 
atomistic competition among fully informed agents, who are  
assumed to optimise for the market to arrive at an equilibrium. 
However, such abstraction and optimisation are devices of 
conve nience to be used to build and solve simple models that 
can be tested for their predictive ability; they are not to be taken 
seriously in themselves. Absent experiments, and given the  
limitations of quasi-experiments that depend on naturally obser-
vable phenomena alone, abstract assumptions and optimisation 
came to be taken far too seriously by economists themselves. 
Since we know that no laboratory market could possibly meet  
all abstract assumptions and real human beings do not have  
the ability to optimise complex problems by intuition alone, it  
is easy to reject the potential of experiments to contribute to 
economic theory. This is why the results of Smith’s experiments, 
conducted in the late 1950s with a mere handful of students, 
came as a surprise not only to economists at large, but also to 
Smith himself who was trained as an economist and continued 
to regard his experi ments as an avocation until well into the 
mid-1970s (Smith 1991).

New Macroeconomic Theory

About the same time experimental techniques made inroads into 
price theory, game theory and industrial organisation theory, 
microeconom ic theory began to be used to build a new macro-
economic theory. Experimental techniques have followed micro-
economics into the new macroeconomics to identify substantive 
empirical propositions about expectation formation, monetary policy 
and inflation. Years ago, physics, with its sound experimental 
foundations, had made inroads into astronomy in the form of  
astrophysics. Reinhard Selten suggested a different  explanation 
for the mid-20th century spurt of interest in  experimental eco-
nomics. The appearance of von Neumann’s and  Morgenstern’s 
The Theory of Games and Economic Behaviour (1944), oligopoly 
theory, and cooperative game theory offered a multitude of  
solution concepts that could not be resolved by  application of a 
priori reasoning alone. So those who had contacts with experi-
mental psychology turned to experimental methods for  selecting 
solution concepts. This explanation pointed to what is, perhaps, a 
unique role economics experiments can play – a role in selecting 
from multiple equilibria. It is consistent with the recent interest 
of theorists in experiments with overlapping generations of econ-
omies with multiple equilibria.

Herbert A Simon presented a slightly different perspective,

I believe that the 1952 Santa Monica conference came out of the  
general stir about the whole range of things that was then put under 
the label of cybernetics. RAND was at the centre of that stir, and just about 
everyone involved had close connections with the RAND group and/or 
the Cowles Commission. This was a response not only to von Neumann 
and Morgenstern (which itself was a response to these developments), 
but to the whole post-war interest in the application of mathematics to 
human affairs – which encompassed computers, servomechanism theory, 
information theory, mathematical economics, mathemati cal learning 
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theory, game theory, brain architecture, robots and operations research 
(I am sure I have omitted some items). To the extent that some of the 
people interested in these matters had backgrounds in various areas of 
empirical science, they brought empirical techniques, including exper-
imentation, into the picture (Qtd in Smith 1991: 21-22).

1.2 Pre-1952: Games and Decisions

In 1952, a proposal from the University of Michigan, and the  
support of Ford Foundation, Office of Naval Research and RAND 
Corporation, resulted in a conference in Santa Monica in which 
mathematicians, psychologists, game theorists and economists 
participated.1 The proceedings of this conference had a major in-
fluence, both on the participants’ work as well as that of many 
others through the papers published in a volume edited by Thrall, 
Coombs and Davis (1954). While the integrating theme of the 
conference was the use of mathematics in social science, five of 
its 19 papers and a good part of the discussion at the conference 
had to do with the reporting and interpretation of the results  
of experiments. Individuals who participated in this conference  
included those who subsequently had a major influence on  
the development of experimental economics and game theory – 
Jacob Marschak, Roy Radner, Herbert Simon and Sidney Siegel. 
Simon (1955, 1956) used these results to develop the contrast  
between his concepts of substantive and procedural rationality – 
what is rational to the experimenter, given all that he or she 
knows, may be quite different from what is rational to the subject 
in an experiment, given his or her typically incomplete knowl-
edge of the environment in which he or she is expected to act. 

One of the controversies at this conference was the interpreta-
tion of psychologist William K Estes’ results of his Bernoulli 
choice experiments. While the observed results of these experi-
ments were consistent with the asymptotic learning equilibrium 
(the relative frequency with which each state is predicted con-
verges to the true probability of the respective states), game 
theorists found such behaviour quite irrational because the  
expected reward could be maximised by always predicting the 
state that had the higher probability. Subjects’ pay-offs in Estes’ 
experiments were not salient; they were asked to “do your best 
to make a  correct prediction”. 

1.3 Siegel and Shubik 

Siegel, a Stanford psychologist, took Estes’ results, and Simon’s 
distinction between substantive and procedural rationality and 
designed careful experiments to show that when subjects did not 
maximise the pay-off, it was only because such maximisation 
was not in their best interests. He postulated that since the boredom 
of repeated, almost mindless, responses caused subjects in Bernoulli 
learning experiments to deviate, the amount of this deviation 
could be controlled by manipulating the monetary rewards and 
punishments associated with the prediction task, and by introduc-
ing cognitive and kinesthetic variability in the task. Siegel (1959) 
presented compelling evidence to support this hypothesis. Experi-
ments by Siegel and Fouraker (1960) and Fouraker and Siegel 
(1963) documented the dramatic effects of changing the salient 
pay-offs on bargaining behaviour. The experimental economics 
tradition today incorporates three of Siegel’s legacies – an insistence 

on careful instructions, an inclusion of instructions in research re-
ports, and the payment of salient monetary rewards to subjects.2

Although he was not a participant in the 1952 conference, Martin 
Shubik worked in the company of Princeton and RAND mathe-
maticians, and has promoted “gaming” and experimentation 
since the 1950s to this day (in his work with Juergen Huber and 
Shyam Sunder). His planned collaboration on an ambitious re-
search programme with Fouraker and Siegel was interrupted by 
the latter’s untimely death in 1961. Shubik was also interested in 
free-form “gaming”, including role-playing business-simulation 
games developed jointly with Richard Bellman (later famous for 
his theoretical work in dynamic programming) and others. Shubik 
envisioned a large-scale computerised laboratory for conducting 
experiments and for gaming, an idea that Austin Hoggatt first 
brought to reality at the University of California in Berkeley in 
the 1960s. (Sunder recalls Hoggatt proudly showing him, a faculty 
recruit, around the lab during his visit to Berkeley in early 1973. 
Daniel Friedman also met Hoggatt, about 10 years later.) Shubik 
served as James Friedman’s thesis advisor and kindled his interest 
in game theory and laboratory oligopoly experiments. Friedman 
(1967) and Friedman and Hoggatt (1980) are examples of 1960s 
experimental economics at its best. They patiently pursued the 
implications of the game theory available at that time. But the 
experiments of the 1970s followed a different path. The impor-
tance of these early game theory experiments became apparent 
only with the resurgence of game theory in the 1980s.

Shubik’s interest in gaming led him early to design playable 
games to illustrate interesting results in game theory, even to 
peddle them to commercial enterprises. The dollar auction,3 a 
popular classroom exercise to illustrate the phenomenon of esca-
lation of addiction, was conceived by him in the 1950s. Fouraker, 
Shubik and Siegel (1961) joined hands to conduct experiments on 
duopoly and tripoly, and had planned a substantial research agenda 
together when Siegel died. Through his wide-ranging  interests in 
both game theory and economics, Shubik worked with, and influ-
enced, many scholars, including Bellman, John Kennedy, David 
Stern, George Feeney, Hoggatt, James Friedman, Ted Tarson, 
Tappen Roy, Richard Levitan, Gerritt Wolf and H Eisenberg. 

1.4 Classroom Markets of Chamberlin and Smith 

Chamberlin (1948) was the first to design and conduct open outcry 
markets in his classes. He examined observed prices and volume 
in relation to market demand and supply as well as with respect 
to instantaneous supply and demand defined in several different 
ways. He pointed out that his market procedures did not permit 
recontracting and concluded that they did not exhibit a tendency 
towards the theoretical predictions of equilibrium suggested by 
Alfred Marshall. Chamberlin used these results to motivate  
the introduction of monopolistic competition to the theory as a 
replacement for the theory of perfect competition. 

In these auctions, each individual was assigned the role of a 
buyer or a seller, given a reservation value, and was free to circulate 
in the room to find a party to negotiate with. Completed transac-
tions were recorded on the board in the sequence they were com-
pleted and reported to the desk. In the absence of a centralised 
order flow that characterises a double auction, an open outcry 
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auction exhibited considerably greater noise in transaction prices 
during the first trial (Dalton and Sunder 1992). However, after a 
few trials, prices and efficiency in this auction converged close  
to the neighbourhood of equilibrium predictions. Chamberlin’s 
experiments never revealed this convergence  because there was 
no repetition of trials. In any case, his aim had been only to estab-
lish that the observed data did not correspond exactly to the pre-
dictions of competitive theory as a verifiable empirical proposi-
tion. Unfortunately, experiments were so  radically different from 
any other method in which economists were trained at the time 
that most graduate students who participated as subjects in 
Chamberlin’s experi ments tended to reject them without serious 
consideration. This rejection may have been  facilitated by their 
demonstrative nature, and Cham berlin’s use of the results to pro-
mote his own theory of monopolistic  competition.

Among Chamberlin’s subjects at Harvard was Smith, a graduate 
student, who also gave little deliberate thought to these experi-
ments at the time. A few years later, however, he concluded that 
subjecting propositions derived from economic theory to experi-
mental tests was a sound idea. But in conducting his own 
 experiments he modified Chamberlin’s procedures in two impor-
tant ways to give the competitive model its best shot. This modi-
fied procedure, in its basic form, has come to be known as a “double 
auction”. First, all bids and offers were made known to all traders 
immediately because a full knowledge of all bids and offers cap-
tured the idea of perfect competition better than the  localised 
knowledge of bids and offers in spontaneous ly generated multiple 
bargaining sessions in Chamber lin’s markets. This centralisa-
tion of bids and offers was also closer to the forms in which 
many stock exchanges were organised.4 Second, instead of 
expecting a competitive equilibrium to be attained instanta-
neously at all times, Smith relied on the Marshallian hypothesis 
that  markets tend to approach equilibrium over time when 
 supply and demand remain stationary. He therefore specified 
the individual (and market) supply and demand functions in 
units per trading session, and replenished the endowments of 
traders at the beginning of each of the many consecutive peri-
ods. In later years, Smith added two more features to his experi-
ments – a bid/ask improve ment rule, which meant that every 
new bid (ask) must be higher (lower) than the highest (lowest) 
standing bid (ask); and subjects were to be paid a non-trivial 
amount of compensation, usually in cash, which increased the 
profit earned by each in the experiment. With these changes, 
Smith found that the markets converged close to the neighbour-
hood of equilibrium in a variety of environments.

1.5 Selten, Sauermann and Tietz

The German movement in experimental economics started with 
Selten, who is known in game theory for his path-breaking  
refinements to the Nash equilibrium. He was influenced not only 
by gestalt psychologist Edwin Rausch at Frankfurt but also by 
two US publications. Thrall et al’s 1954 work on the Santa Monica 
conference papers (especially the Kalish, Milnor, Nash and Nering 
paper on characteristic function experiments) inspired the idea of 
economic experiments, while the American Management Associ-
ation’s book on computerised business games designed by Bellman 

and others suggested the topic of oligopoly. Selten convinced 
Sauermann, his economics teacher, of the appropriate ness of  
experiments and wrote his first paper with him, “Ein Oligopol-
experime nt” (Sauermann and Selten 1960). In addition to Selten, 
the German group included Sauermann’s students such as Otwin 
Becker, Claus C Berg, Volker Haselbarth, Reinhard Tietz, and 
others. Sauermann collected, edited and published three vol-
umes of this work in a book series, Beitrage zur experi mentellen 
Wirtschaftsforschung (1972).

While Selten’s experimental work started with oligopoly theory, 
he soon became interested in Simon’s theory of bounded ration-
ality. His work has become more and more focused on developing 
a theory of bounded rationality. In the summer of 1991, he organised 
a two-week workshop at the University of Bonn, bringing together 
US and European experimental economists to discuss their work. 
While most work in the US has retained the outcome orientation 
of economic theory, the work of Selten and a large number of his 
students is oriented towards understanding the process, which is 
consistent with the goal of building a theory of bounded rationality.

1.6 Smith 1960-76: Theoretical Foundations

Smith’s first experimental economics article, published in Jour-
nal of Political Economy in 1962, presented the results of 11 double 
auction experiments conducted over six years. Subjects in these 
experiments were not paid any tangible rewards, they were only 
asked to try to make as many points as they could. Yet, the prices 
converged to the close neighbourhood of equilibrium predictions 
when collusion was prohibited and bids, offers and transaction 
prices were publicised. When supply and demand conditions 
were changed, changes in price and volume corresponded well to 
the predictions of competitive price theory, except for large errors 
during the transient phase. He also made three observations that 
pointed away from and beyond the extant theory – the static 
competitive equilibrium may be influenced by the shapes of the 
supply and demand functions as well as their point of intersec-
tion; the rules of the trading institution (such as single versus 
double auction) may affect market outcomes; and the process of 
equilibration in markets may be better described by excess  
“virtual” rent than by the Walrasian hypothesis.

For the next few years, Smith taught a seminar at Purdue that 
included individual and group decision-making, and utility and 
matrix game experiments in addition to what little was available 
on experimental markets. During this period, he also worked out 
the theory of induced valuation, which was not published until 
1976 after some encourage ment from Charles R Plott. This was 
also a period in which Smith had to develop answers to questions 
about the very relevance of the experimental method to economics. 
Discussions between Smith and Plott led to an appreciation and 
new appraisal of the results that had already been gathered, and 
to working out the philosophical underpinnings of a new disci-
pline that began to blossom after 1974 when they both began to 
conduct experiments regularly.

1.7 Plott and Social Institutions

As Smith’s colleague at Purdue, Plott witnessed the experimental 
work of the mid-1960s. He recognised that the changing prices 
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observed in Smith’s experiments may not entirely be because of 
changing “instantaneous” demand and supply following the 
 Walrasian tatonnement (French for “groping”, a form of hill climbing) 
process. He conjectured that the equilibration process may be the 
result of a very different process. He worked with Harvey Reed, a 
graduate student, to build an alternative model rooted in game 
theory. Given the rudimentary nature of the available analytical 
tools at the time and the procedural errors they made, they arrived 
at conclusions that did not hold up later. In any case, economics 
at the time had no interest in such endeavours. Still, Plott was 
struck by the powerful nature of the evidence that the experi-
mental method was capable of delivering. 

The Smith-Plott interaction in the early 1970s led to the expan-
sion of experimental ideas along three dimensions – from private 
good experiments to public goods experiments; from a rules of 
trading focus to a general institutional characteristics focus; and 
from a shared information and public incentives focus of the 
prevalent game theory (and economics) to a private information 
and incentives structure. All these three dimensions are evident 
in two key papers, Fiorina and Plott (1978) and Plott and Smith 
(1978). The Fiorina and Plott (1978) paper not only was a breath 
of empirical fresh air in a room stuffed with a large number of 
theories, but also presented the new branch of experimental 
economics to political science and public choice. In addition, it 
presented the “special case” argument, an important plank of the 
methodological platform on which experimental economics has 
come to rest – general theories should work in special cases of 
simple experiments, including the special case of simple labora-
tory economics, to justify their generality. These papers helped 
bring in three important principles to the emerging methodology 
of experimental economics – a focus on competition among theo-
ries to explain data; the “special case” argument; and the exten-
sion of laboratory methods to field phenomena and policy issues. 
Plott and Smith (1978) also turned out to be quite influential in its 
focus on the impact of economic institutions, and in measuring 
efficiency as the fraction of potential consumer and product surplus 
actually extracted. 

1.8 Joining the Economics Mainstream

Plott moved to the California Institute of Technology and Smith 
to the University of Arizona in 1975. With Arlington Williams, 
Plott developed the first computerised double auction market, and 
with James Cox began to investigate sealed-bid auctions  using 
non-cooperative game theory. With his new colleagues, Smith 
launched sustained research programmes in experimental eco-
nomics and began to analyse the data from experiments he had 
conducted in the early 1960s. He finally wrote up his core methodo-
logical ideas in Smith (1976), and in the more comprehensive 
manifesto Smith (1982). Likewise, Plott maintained and expanded 
the ongoing research at Caltech and wrote his influential 1982 survey. 

For reasons we discussed earlier, mainstream economics became 
potentially receptive to experimental methods by the early 1980s, 
and these articles and ongoing research programmes  became the 
foundation of the success experimental work has  enjoyed in 
mainstream economics. Many economists, including two of us, 
first heard about experimental economics around 1980 and began 

to think of new laboratory projects. The number of new investi-
gators, new projects and new studies published in mainstream 
economics journals grew explosively in the early 1980s. In 2010, 
there were about 150 universities around the world with faculty 
and laboratories conducting experimental economics research. 
A recent compilation of the list of these laboratories is available 
at the website of a laboratory in France, the Laboratoire 
Montpelliérain d´Economie Théorique et Appliquée at Univer-
sité Montpellier (http://leem.lameta.univ-montp1.fr/index.php? 
page=liste_ labos& lang =eng). 

1.9 Divergence from Experimental Psychology

What is the relationship between experimental economics and 
the experimental side of the behavioural decision-making litera-
ture that is generally regarded as a part of cognitive psychology? 
The two have much in common. They share an intellectual tradi-
tion that includes the works of people like Estes, Merrill Flood 
and Siegel. To most psychologists, behavioural decision-making 
research appears to be closer to economics than to psychology; to 
most economists, the endeavours of experimental economists 
more resemble psychology than their own work. Research in 
both disciplines involves recruiting human subjects who are pre-
sented with the task of making some decision(s). Since they both 
deal with human subjects, both include procedures for handling 
subjects that share many common features. The same is true of 
analysis of data and presentation of results. Articles from both 
disciplines include procedural appendices as an important part of 
the publication. We do not believe that this list of similarities is 
close to being exhausted.

The experimental tradition in economics has evolved away 
from that of psychology since 1952. It is instructive to consider 
the reasons for the divergence, and to consider the prospects for a 
synthesis. The divergence in experimental traditions springs 
mainly from differences in disciplinary focus and style. First, eco-
nomics focuses on human interactions mediated by markets and 
other specific institutions. Psychology focuses on individual  
human behaviour, possibly affected by the institutional environ-
ment. It is useful to visualise economic experiments to lie along a 
broad spectrum defined by the institutions that influence the  
behaviour of individuals. At one end of this spectrum are experi-
ments in which the behaviour of individual subjects is con-
strained and modulated by powerful economic institutions in 
non-trivial ways. While the outcome of such experiments may 
be influenced by the individuality and ability of the subjects, the 
institutional structure itself is an important determinant of  
the outcome (Gode and Sunder 1993). At the other end of this 
spectrum lie behavioural decision-making experiments in which 
economic institutions that foster interaction among individuals 
and define the terms of that interaction are absent. The outcomes 
of these experiments are attributable purely to the characteristics 
of the individual, acting in isolation from others. Of course, most 
economic experiments lie somewhere between these two extremes, 
depending on the strength of the market or interactive forces 
present in their environment.

Second, and perhaps more important, is a stylistic difference. Over 
the past five decades, economics has been strongly theory-based. 
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Acceptable economic theories must be fully developed from  
pre-established first principles and relate specifically to a core 
micro theory. It is quite the contrary in psychology – new  
theories with new conceptual underpin nings (for example, recent 
connection ist/ neural net theories) gain a serious hearing if  
they appear to offer a better explanation of some body of data, 
irrespective of their relation to pre-established theory. A third 
point of divergence is related to the first two. For experimental 
economists, salience is an essential and self-evident precept. To 
tie an experiment to a relevant theory, we take great pains to 
 establish a clear incentive structure within an institutional 
framework. Psychologists are much more casual about defining 
their subjects’ incentives in experimental tasks. In particular, 
they feel no necessity to offer salient rewards; a “do your best” 
admonition to subjects is acceptable.

An example may help clarify this point. Recall Estes’ probabil-
ity matching experi ments. Psychologists even now are typically 
not sensitive to the difference between trying to maximise the 
fraction of correct responses and trying to predict the incorrect 
per cent of trials. They think of themselves as observing innate 
behavioural processes, so a simple “do your best” admonition 
seems to them to contain no important ambiguity. An economist 
would see that these two goals imply different optimal behav-
iour, and would use a specific reward structure to implement a 
specific goal (or would compare alternative reward structures 
implementing both goals). The differing attitudes towards  
deliberate deception spring from the same sources. Economists’ 
personal ethical standards are probably about the same as  
psychologists, but their tolerance of deceptive instructions is 
considerably less. Economists recognise that deception under-
mines salience, both directly and indirectly. Psychologists  
presume that innate processes will be unaffected by deception 
and so (as scientists) take a much more casual view of the mat-
ter. The limits psychologists may place on deception spring 
mainly from personal ethics or societal pressure, not from scien-
tific principles. Psychologists generally have been more sophisti-
cated than economists in their experimental designs. These  

issues are discussed in some detail in Section 3 and do not  
need repetition here.

When two social sciences share so much in common, it is natural 
to ask questions about their synthesis, or delineation of territory. If 
the two disciplines were to be synthesised into a single harmonious 
tradition, psychologists would have to take salience more seriously, 
and readopt the Siegel tradition. On the other hand, economists 
would have to become more sophisticated in the design of their 
experiments. Eventually, the methodological gulf will be spanned. 
But a methodological synthesis is unlikely to bridge the theoretical 
gaps and create a seamless tradition of experimentation in social 
science. While economics has developed a powerful imperialist 
lobby in recent decades, we find it useful to confine the domain of 
experimental economics to settings where interactive forces are 
still present. Psychologists have developed a deep, varied and large 
literature on individual decision-making that is important to many 
questions of interest to economists. However, experimental eco-
nomics should not pretend or try to swallow that large territory. 
Starting from bilateral bargaining all the way back to general 
equilibrium experiments with interactive markets lies a vast area 
in which economic theory awaits experimentalists’ attention.

There is good reason to limit the extent of what we choose to 
label experimental economics in this manner. When economic 
interaction in the behaviour of individuals is absent, interesting 
research questions that can be asked and answered pertain to 
their sensory, cognitive or intellectual abilities. While we make 
important assumptions in economic theory about these matters, 
these issues are not at the centre of the discipline. If we ask 1,000 
subjects to add two plus two and compute the mean answer to be 
3.99, we would hardly be inclined to abandon the axioms of our 
number system. Instead, our schooling may deserve attention.

Among the interesting economic questions that can be addressed 
by the experimental method is verification if the predi ctions of 
economic theories still hold true in environ ments where their 
technical assumptions are abandoned. The focus of individual 
decision-making experiments is these very technical assumptions 
such as risk attitudes and utility functions.
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2 Experiments on Individual Decision-Making

Part 2 of the survey looks at experimental results dealing 

with individual choice. The discussion compares the two 

dominant experimental methodologies that govern 

individual decision-making experiments in social 

science. It then discusses decision-making experiments 

under two main heads – the psychology-oriented 

experiments (or what has now morphed into 

behavioural economics) and experiments that test 

observed behaviour against theoretical benchmarks 

derived from neoclassical microeconomic theory. The 

last section provides an overview and looks ahead to the 

future of experiments in decision-making.

2.1 Introduction to Decision-Making Experiments

Individual decision-making is central to many disciplines in 
the canon of social science as well as in basic sciences and engi-
neering. Any time an agent chooses an option from several 

that are open to him or her, we say that he or she has exercised a 
choice or made a decision. Choices generally depend on prefer-
ences and the underlying environmental/institutional variables 
at play. In economic settings, agents allocate their funds between 
assets of differential risks, choose where to supply their labour 
and make consumption decisions, all of which have an effect on 
their welfare. Further, the environments these agents transact in 
have a certain amount of uncertainty, whereby the outcome that 
is eventually achieved as a consequence of the decision taken is 
not known ex ante with certainty. This stochasticity and how the 
agents process it have led to theorisations and axiomatisations 
regarding their “rationality”.5 A few competing models of prefer-
ence attempt to understand how agents, when confronted with 
such an uncertain choice problem, choose optimally to maximise 
certain objectives. These could be their (monetary or non- 
monetary) pay-offs and social preferences that have them attach-
ing importance to the pay-offs of other individuals in addition  
to their own. 

Though we primarily focus on reviewing individual decision-
making in economic situations, it is worth mentioning that the 
first advances in experimentally studying human decision-making 
came from social psychology and were concerned with violations 
of normatively understood rational behaviour. Accordingly, null 
hypotheses that pertained to these normative behavioural para-
digms were tested (sometimes using parametric and non-para-
metric statistical inference techniques) in psychology experiments 
set up to collect and test observed values of parameters against 
theoretically calculated ones. This work was referred to as  
behavioural decision research (Edwards 1961). The goal, as in all 
experimental research, was to test whether normative decision 
rules were systematically violated and to posit better alternative 
theories that explain these divergences.

As is the case of game theory, in decision theory too it was seen 
that when problems involved more and more complex computa-
tion to reach an equilibrium, limits on human computational ability 
necessitated the use of rule of thumb or “heuristics” to be able to 
optimise over a small set of variables (a subset of the larger set of 
variables that govern the problem) that were considered central 
to solving the problem. Over time, to cite an evolutionary argu-
ment, the heuristics that selected the variables that provided the 
best results were adopted and others were discarded. The origin 
of this “boundedly rational” approach is from Simon’s (1955)  
idea of procedural rationality, where agents follow reasonable 
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heuristics and on average achieve close to optimal outcomes. This is 
distinct from substantive rationality where agents consider the 
entire set of variables to make their decision.6

Analytically modelled choice behaviour used by economic the-
orists originates with the work of von Neumann and Morgenstern 
(1944), which was extended by Savage (1954) and is referred to as 
the Savage-Bayes approach. This approach uses an analytically 
tractable expected utility (EU) functional form.7 Decision-makers, 
according to this expected utility theory (EUT), compare the EU of 
various risky alternatives and choose the alternative that provides 
them with the highest EU. Over time, laboratory experiments un-
covered systematic violations of the EUT (referred to in the litera-
ture as paradoxes), which led to various modifications of the  
extant theory, the most notable of these being the Prospect Theory 
(PT), which was first posited by Kahneman and Tversky (1979). In 
the next section, we compare the two dominant experimental 
methodologies that govern individual decision-making experi-
ments in social science. Following this, we discuss decision-making 
experiments under two main heads – the psycho logy-oriented 
experiments (or what has now morphed into behavioural eco-
nomics) and experiments that test observed behaviour against 
theoretical benchmarks derived from neo classical microeconomic 
theory. The last section provides an overview and looks ahead to 
the future of experiments in  decision-making.

2.2 Clash of Two Methodologies?

The methodologies used to study bounded rationality and diver-
gences from normative behavioural paradigms are different in 
social psychology and experimental economics. So there was 
initially very little joint experimental work between the two  
disciplines. Over time, a significant number of economists have 
begun to appreciate the problems investigated and methodologies 
used by psychologists, which has led to some convergence  
between the fields though serious divergences regarding proce-
dure and implications remain. The main objection of economists 
is that subjects in a majority of psychology experiments are not 
paid  (including the classic Kahneman and Tversky 1979 study  
on the Prospect Theory) or that subjects are not given a pay  
that depends on the decision they make (and in game theoretic 
situations the decisions of other players in the game as well).8 
Most psychology experiments are either unpaid or pay subjects  
a non-salient flat fee.9 The no or low payment paradigm in 
psychology studies has been defended variously by psychologists, 
as a large number of individual choice experiments in psychology 
deal with non-monetisable utilities or even “pay-offs” that are 
difficult to measure. 

A second point of contention deals with deception; that is, mis-
leading subjects regarding the actual objectives of the experiment. 
Again, according to many psychologists who study boredom, cheat-
ing, excitement, pain and anger, the treatments critically hinge 
on the subjects not being aware of the stimuli they are going to be 
subjected to, or the purpose behind the experiment, as this would 
lead to biased actions.10 Another point of divergence between ex-
perimental psychology and experimental  economics is related to 
the theoretical underpinnings of various results. Most economists 
do not really need a precise and accurate theory at the individual 

level, just as long as it is general enough to explain some of the 
observed behaviour accurately and generate an aggregate predic-
tion that is more or less accurate. So  elegance and generality are 
generally desirable in economic theory whereas psychologists and 
cognitive scientists are interested in modelling the precise nuances 
of behaviour displayed by individuals. 

An example should make this clear. A typical economic experi-
ment on attitudes towards risk would have the researcher make 
an assumption about the form of the utility function (say con-
stant relative risk aversion, or CRRA) that the agents purportedly 
follow. Using this function and the choice response in the experi-
ment, one can calculate some measure (maybe Arrow-Pratt) of 
risk aversion and then compare this across agents, over time, 
cross-culturally, and so on. If anyone questions the validity of 
using this functional form over another one, most of the time the 
answer that a theorist or an experimental economist would give 
you would be that it does not matter as long as everyone’s attitude 
to risk is measured using the same CRRA specification. Most psy-
chologists and cognitive scientists would be quite unhappy with 
this “as if” way of evaluation and would be more interested in the 
cognitive processes that govern the choice made by the decision-
maker, rather than obtaining some measure which has good  
internal validity but potentially scanty external support.11

Further, according to Camerer (1995), most economists have a 
one-size-fits-all approach to studying economic problems vis-à-vis 
psychologists. So if a task involves eliciting a probability, most 
psychology experiments would frame the problem in a natural 
setting using a vignette. This would anchor the tasks to certain 
specific stimuli. Most economists would go ahead and attempt to 
elicit the same probability using a more decontextualised device 
such as a pair of dice or a bingo cage. This, in keeping with the 
“institution free” pedagogy of neoclassical economics, comes up 
with the elicitation of a probability that is a specific statistical 
measure rather than an assessment of a contextualised measure 
of uncertainty. Economists are also interested in static repetition 
of tasks with a view to studying the convergence to equilibria or 
some non-equilibrium outcome. On the contrary, psychologists 
would be the most interested in the behaviour of subjects the first 
time they experience a stimulus as they feel that quick static  
repetition overstates the speed and clarity of feedback that would 
be provided in a natural setting.

With their interest in behaviour in specific contexts and its  
correlates, it is not uncommon for psychology experiments on 
behaviour to have a significant interface with other social sciences 
such as anthropology and the biological sciences, especially evo-
lutionary biology. This, over the years, led to the development of 
the more hybrid field of behavioural economics in the 1980s, 
which draws from a lot more than economic theory and attempts 
to actually provide a handle on the more primitive elements that 
make up behaviour by studying context-specific biases and docu-
menting deviations to arrive at norms in a precise, detailed manner. 
Behavioural economists are also interested in finding how  
behaviour correlates with neural substrates or pathology, which 
may sometime in the future give us a more precise medical an-
swer to questions such as why some people are risk loving (which 
is manifested in the theory as a convex utility function) and others 
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risk averse (which translates to a concave utility function in eco-
nomic theory). Indeed, behavioural economics studies behaviour 
such as procrastination or explores physical or emotional states 
such as boredom, pain and sexual arousal, which may not have 
received much (or any) importance in economic theory, but 
which have huge implications for economic behaviour.12 For more 
detailed analyses on the methodological differences between  
experimental psychology and experimental economics, see 
Camerer (1995), Sonnemans (2007), Ariely and Norton (2007) 
and Zwick et al (1999).

At the crux of this methodology debate is that the raison d’etre 
of experimental economics for many decades was to test highly 
axiomatised economic theories. Not much was asked by way of 
speculation regarding deviations from normative behaviour.  
According to Roth (1998), “Economists have traditionally avoided 
explaining behaviour as less than rational for fear of developing 
many fragmented theories of mistakes”. Thus, the appeal of 
 utility maximisation and the Nash equilibrium is that they 
 provide useful approximations of great generality, even if they do 
not precisely model human behaviour (Roth 1996).

2.3 Individual Decision-Making Experiments  
in Behavioural Economics and Psychology

This section highlights some important work on individual deci-
sion-making from the psychology literature. A more detailed ac-
count of the literature, which is beyond the scope of this brief 
overview, can be obtained in Camerer (1995) and Kahneman and 
Tversky (2000). The study of systematic biases observed in people’s 
behaviour when confronted with certain stimuli has formed a 
large part of the literature in this sub-area. Some of these biases 
may be as a result of employing heuristics because of limitations 
on computational ability or more generally on judgment and choice. 
Heuristics allow individuals to coherently make decisions that 
are mostly correct, but may lead to systematic violations that may 
be studied to yield better theories with greater external validity.

Kahneman and Tversky (1979) performed experiments where 
lab subjects playing Allais tasks displayed behaviour that violated 
the Savage-Bayes approach to decision-making and they explained 
the deviation from the EUT by an alternative “behavioural” theory 
they called the Prospect Theory.13 In this they highlighted certain 
biases that occurred in the behaviour of decision-makers. With 
respect to processing probabilities there was a “certainty effect”; 
that is, people overweighed certainty. Further, when people played 
compound lotteries, often to simplify the set of alternatives, they 
ignored the components that were common to the lotteries,  
focusing only on components in which they were different (Tversky 
1972). Their theory also took into account their observation from 
the experiments that subjects displayed a “reflection effect”; that 
is, risk aversion over gain prizes and risk preference over loss 
prizes. To explain these deviations they proposed a Value Func-
tion (analogous to the EU function) over the changes in wealth 
from a reference point rather than wealth in the final state 
(deemed “prospects”). This Value Function was concave over 
gains and convex over losses, allowing for the reflection effect. 
Finally, they defined a probability weighting function, which was 
subjectively inferred from the choice between prospects. This 

weighting function need not necessarily be a probability density, 
allowing it to exhibit sub or super additivity. The combination of 
a reflected Value Function over changes in wealth and an appro-
priate probability weighting function allowed the authors to  
explain their observed deviations from the EUT. This behavioural 
approach to preferences and utility spawned a large literature 
that applied the ideas in Kahneman and Tversky (1979). Kahne-
man and Tversky (1992) further refined the theory by applying 
probability weighting to cumulative distribution functions (rather 
than to probability densities as in the original theory). This  
allowed the Prospect Theory to be field tested in problems like 
the equity premium puzzle (Benartzi and Thaler 1995) and the 
status quo bias (Kahneman, Ketsch and Thaler 1991). See Camerer 
(2000) for a survey of the applications of the Prospect Theory.

The work of Kahneman and Tversky (1979, 1992) was widely 
read by neoclassical economists because the authors found an 
 innovative way of injecting behavioural assumptions by includ-
ing free parameters and more flexible functional forms within  
a framework that was close to the EUT. There are, however, 
other studies in behavioural economics that examine behaviour 
that is well outside the realm of economic theory. These studies 
of “irrationalities” or biases (measured from some normative 
standard) deal with motivations that range from boredom, fear 
and sexual arousal to a desire to procrastinate or dishonesty, and 
so on. These non-measurable or difficult to measure aspects of 
behaviour significantly affect individual decision-making but 
have no structural theory within economics. Systematic biases 
are certain non-normative behaviours or “mistakes” that humans 
are observed to repeatedly commit even though these tend to 
engender outcomes that are far removed from the behavioural 
norm.14 Thus, these cognitive/judgmental biases are strong enough 
for individuals to not be able to change and display normative 
behaviour even when they have the history of earlier successes/ 
failures that occurred as a consequence of the actions available to 
them. Ariely (2008) labels systematic bias “predictable irration-
ality”. It is felt that understanding and documenting these biases 
will ultimately lead to a theory that integrates this non-optimal 
behaviour into a more sophisticated theory of choice.

Systematic biases have been investigated by many studies in 
psychology. Studies on calibration measure human subjects’ 
judgment regarding empirically observed probabilities (for example, 
precipitation, baseball and basketball results, and so on). The 
pervasive finding is that people are “locally” overconfident but 
“globally” more accurate in their predictions either in calibration 
studies, where they estimate probability, or in a confidence inter-
val compared to most experts such as weather forecasters, whose 
estimates are generally more accurate (Lichtenstein, Fischhoff 
and Phillips 1982).15 In a more recent experiment documenting 
systematic bias, Berg et al (2007) surveyed economists at American 
Economic Association meetings on their beliefs about the pros-
tate specific antigen (PSA) test for prostate cancer. Further, the 
economists were asked to estimate two conditional probabilities 
from given priors to test their degree of logical consistency.16 They 
obtained the interesting result that there was very weak correla-
tion between accuracy of beliefs and logical consistency, and  
social influences were better predictors of PSA testing behaviour 
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than beliefs about PSA testing, beliefs about cancer risks and 
logical consistency. Other biases in the Bayesian calculation have 
also been documented such as the underestimation of base rates 
(Grether 1991), and “conservatism” or underweighting of likelihood 
information (Edwards 1968). Humans also have misperceptions 
of randomness, where they gather little data and overgeneralise 
from small samples to distributions (Tversky and Kahneman 1971). 
A different misperception of randomness is an “illusion of control”, 
where people act as if tasks that involve only chance also require 
a certain measure of skill (Langer 1975). 

In summary, the research on systematic biases suggests a vari-
ety of heuristics people use to make judgments in complex situa-
tions, often constrained by subjective ideas they possess about a 
stochastic problem and the capability of memory. However, this 
connotes that heuristics are a sort of “second best” to solving an 
optimisation problem, necessarily yielding a suboptimal solution 
vis-à-vis the full-blown solution obtained by taking into  account 
all information that pertains to a choice problem. But heuristics 
have evolutionarily persisted in populations and continue to be 
used even when the cost of gathering extra information is negli-
gible. According to Simon (1956, 1991), human beings display 
“satisficing” rather than maximising behaviour; that is, they set 
their aspiration levels, inspect the set of alternatives that are 
available, and then select the best alternative before terminating 
the search. How can such a process generate outcomes that are 
accurate? According to Gigerenzer and Brighton (2009), “ecologi-
cal rationality” is the major driver that determines whether or 
not a heuristic succeeds or fails. So certain types of heuristics are 
better adapted to certain environments than others. To study eco-
logical rationality, Gigerenzer and Brighton (2009) decomposed 
total prediction error into bias (defined as the difference between 
the underlying “true” population function and the mean function 
generated from the data), variance (the sum of the squared dif-
ferences of the observed individual functions and the mean func-
tion) and random noise. Now a “bias-variance dilemma” occurred 
as over-fitting variables (say  polynomials of higher degrees) to 
small samples tended to make the models more flexible. This made 
them more susceptible to  capturing not just the underlying pat-
tern but also unsystematic patterns such as noise. This idea that 
less is more; that is, more information and computation (giving 
rise to more effort) is counterproductive to obtaining accurate 
predictions, was explored by Payne et al (1993) and documented 
in Gigerenzer and Selten (2001). Thus, in certain environments, 
biased minds may make better judgments using a smaller set of 
determining variables and using a “fast and frugal” computation 
(Gigerenzer and Goldstein 1996).

2.4 Individual Decision-Making Experiments  
in Economics

Individual decision-making experiments have a shorter history in 
economics compared to psychology. In the realm of experimental 
decision-making under uncertainty, there is a large overlap  between 
the literature published in psychology journals and that in refereed 
journals in economics. One very important strain of the literature 
is that emanating from Kahneman and Tversky (1979). Behavioural 
benchmarks from the Cumulative Prospect Theory have over the 

last decade been adopted to explore laboratory and field behaviour 
in economics experiments. In general, though, studies of syste-
matic bias and heuristics (explored in the last  section) are still 
uncommon in economics journals that publish experiments.17

The first experimental test of the EU model came very soon  after 
von Neumann and Morgenstern (1944) and was done by Preston and 
Baratta (1948) and Mosteller and Nogee (1951), who attempted to 
estimate certainty equivalents of gambles by asking subjects to 
“bid for” or “bet on” binary lotteries. These and other studies such as 
Davidson et al (1957) and Tversky (1967) operationalised the 
separation of utility and probability weights in the EU model. 
The EU model and its axioms satisfied initial testing but in the 1950s 
two paradoxes were posited that over time  affected the theory in 
a big way. Allais (1952) and Ellsberg (1961) used simple pairwise 
lotteries to show how humans violate the “sure-thing principle” or 
the independence axiom of the EUT.18 We look at the behavioural 
violations of the EUT in a little more detail. Table 1 details a set of 
lotteries that display Allais’ “common consequence effect”.

The frequent choice pattern that emerged from experimental 
observation is A1 ≥ A2 and B2 ≥ B1. With a little algebra it is easy to 
show that these choices violate the EUT. The first Allais replica-
tions by MacCrimmon (1965) and Slovic and Tversky (1974) 
found about 40% and 60% EUT violations respectively. Subse-
quently MacCrimmon and Larsson (1979) established this bias 
more  robustly. Kahneman and Tversky (1979) posited a certainty 
effect and sub-additive probability weights to provide an expla-
nation for this paradox.19

Knight (1921) distinguished between measurable uncertainty, 
or risk, which may be represented by precise odds or probabilities 
of occurrence, and immeasurable uncertainty, which cannot be 
thus represented. In situations of immeasurable uncertainty, 
where individuals are partly ignorant of the precise statistical 
frequencies of events that are relevant to their decisions, casual 
empiricism suggests that people tend to impute numerical prob-
abilities related to their beliefs regarding the likelihood of particular 
outcomes (Ellsberg 1961). Thus, this ambiguity has been  referred to 
as “uncertainty about uncertainties” (Einhorn and Hogarth 1986).

Let us explore Ellsberg’s paradox with a version of his two urn 
example. There are two urns, A and B. Urn A contains 50 red and 

Table 1: The Allais Paradox
	 Lottery	A	 Lottery	B

	 A1	 A2	 B1	 B2

Outcome	 Prob	 Outcome	 Prob	 Outcome	 Prob	 Outcome	 Prob

1,000,000 1 1,000,000 0.89 0 0.89 0 0.90

  0 0.01 1,000,000 0.11 5,000,000 0.10

  5,000,000 0.10 
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50 yellow balls. Urn B contains 100 balls with an unknown 
mixture of red and yellow balls and nothing else. Using the urns, 
you have to bet on a colour and draw a ball to match it (and win 
Rs 100). Otherwise you get nothing. Experiments (including 
Ellsberg’s original study) repeatedly revealed that decision-makers 
were indifferent to betting on red and yellow in urn A (p(R) = 
p(Y) = 0.5). They were also indifferent to betting on red or yellow 
in urn B (q(R) = q(Y) = 0.5). But if they were asked to choose 
which urn to base their bet on, many of them go for urn A. 
Assume that a decision-maker bets on red and likes urn A. Then it 
must be that p(R) > q(R). Hence it must be that q(R) + q(Y) < 1. If 
on the other hand he or she likes urn B, then it must be that p(R) 
< q(R). Hence it must be that q(R) + q(Y) > 1. Thus, in the pres-
ence of ambiguity it may become impossible to get a probability 
representation, making decisions inconsistent with the subjective 
expected utility (SEU) theory. Theories of capacities such as those 
of Choquet (1955), Schmeidler (1989) and Fishburn (1993) extended 
the EUT framework to non-additive priors. They, however, took a 
rather pessimistic stand on the way a decision-maker subjectively 
evaluated uncertainty.20 More recently, Klibanoff et al (2005) 
provided a theory of “smooth” ambiguity aversion where they 
clearly distinguished between the three separate aspects of the 
decision problem in the face of uncertainty – the attitude to risk 
(the Arrow-Pratt measure); the attitude to ambiguity (as cap-
tured by the curvature of the EU function); and additive subjec-
tive beliefs regarding the likelihood of different states under 
uncertainty. Experimental tests of ambiguity aversion include 
Einhorn and Hogarth (1986), Fox and Tversky (1995), Becker 
and Brownson (1964), and Hogarth and Kunreuther (1985) and 
they showed that decision-making under uncertainty might be 
governed by individual attitudes to ambiguity and the subjective 
ways in which decision-makers inferred probabilities in situations 
in which there was limited or no information regarding underly-
ing the distributions of probabilities. More recent experimental 
studies of the Ellsberg paradox include Halevy (2007) and 
Chakravarty and Roy (2009). The latter operationalised Klibanoff 
et al’s model to obtain an estimable ambiguity aversion parameter 
from subject responses.

Measuring Risk Attitudes

An important strand of the experimental literature in decision-
making under uncertainty is in the area of measuring risk attitudes 
using pair-wise lottery choices. Risk attitudes that are elicited 
from such laboratory/survey procedures can be used to classify 
populations, predict the possible outcomes arising from various 
policies, compare different institutions with respect to how 
agents running them behave when confronted with risky 
choices, and so on. A crucial issue in this calibration exercise is 
the effect of incentives. Binswanger (1980) used the ordered  
lottery selection (OLS) method for lottery choice data from a 
field experiment in rural Punjab to draw the conclusion that 
agents (who are risk-averse on average) became more risk averse 
as the prizes in the lotteries are increased.21,22 A controversial 
paper by Rabin and Thaler (2001) posited the implausibility of 
the EUT by showing that an absurdly high degree of large-stakes 
risk aversion could coexist with a modest amount of small-stakes 

risk aversion. However, Cox and Sadiraj (2006) demonstrated 
that though the EUT was not consistent with the EU of the termi-
nal wealth model (used by Rabin and Thaler 2001), it was consist-
ent with the EU of the income model, where a moderate amount of 
small-stakes risk aversion did not necessarily imply huge risk 
aversion over large stakes.23

Kachelmeier and Shehata (1992) employed the Becker-DeGroot-
Marschak (BDM, 1964) mechanism in a high stakes field experi-
ment in Beijing University.24 Once again, as in Binswanger (1980), 
there was a marked trend from risk-loving or risk-neutral prefer-
ences to risk averse, as pay-offs increased. Holt and Laury (2002) 
used a multiple price list (MPL) instrument to study attitudes 
towards risk as incentives (in the form of lottery prizes) go up from 
hypothetical prizes to $346.50. In the MPL design each decision-
maker made 10 decisions. Each of these had a “safe” (or lower 
spread) lottery and a “risky” (or higher spread) lottery. The first 
decision had the safe lottery dominating the risky one in terms of 
expected value. Then the probabilities were serially altered to 
make the safe expected value decrease and the risky expected 
value increase. At a point they were equal. Beyond that point a 
risk-neutral individual would switch to the risky lottery. Individuals 
who stayed with the safe lottery beyond this point could be  
calibrated as risk averse; that is, they were trading off some  
return to be safe. Individuals who switched to the risky lottery 
when it had a lower return could likewise be calibrated as risk 
loving. The subjects showed increasing degrees of risk aversion in 
the high-pay-off treatments compared to the low-pay-off treat-
ments. However, this effect was not observed in the hypothetical 
treatments, casting doubts on the validity of using hypothetical 
questionnaires to elicit preferences regarding high stakes.25

Hey and Orme (1994) developed an instrument using pair-wise 
lotteries where subject choices over 100 such lotteries were used 
to estimate individual expected utility functionals. Thus, because 
of the repeated within-subjects design, their data could be used 
to estimate utility functions for each individual rather than relying 
on pooled data over individuals and the assumption that unob-
served heterogeneity (after conditioning for any collected indi-
vidual characteristics, such as sex, race and income) was ran-
dom. The various generalisations of the EU preference functional 
that were estimated could be compared using the Akaike infor-
mation criterion (AIC). Likelihood ratio tests were then conducted 
to investigate the statistical superiority of the various generalisa-
tions. An important methodological contribution of Hey and Orme 
was to demonstrate that different choice behaviours could coexist 
in the same population. Harrison and Rutstrom (2009) and  
Harrison et al (2009) investigated the possibility whether within 
an experimental cohort different groups of decision- makers were 
characterised by different competing models of individual choice 
(which might imply different risk attitudes). They used a finite 
mixture model and let the data determine the fraction of the  
subjects that each model explained.26

An area of experimental economics that has perhaps not  
received as much attention as it should is that of preference  
reversals. Preference reversals refer to inconsistent choices 
made at different times by a decision-maker that make his or her 
behaviour inconsistent with preference theories. An example by 
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Grether and Plott (1979) can be described as follows. There were 
two lotteries, A and B. A (deemed the P or probability bet) has a 
very high chance of realising $4 and a very negligible chance of 
realising the low prize of $0. On the other hand, B (the $ bet) had 
two prizes, $0 and $16, where the lower prize had a somewhat 
higher probability of realisation than the higher prize. Earlier psy-
chology experiments such as Lichtenstein and Slovic (1971, 1973) 
had found that individuals prefer P to $ but put a higher value on 
$. This behaviour was not a violation of an axiom of the EUT like 
the Allais or Ellsberg paradoxes, but a more serious problem; 
that is, the preference measured one way was the reverse of the 
preference measured in a different but theoretically compatible 
way. If present, it negated the idea of any form of optimisation, 
which took as a primitive the assumption that an individual 
would place a higher reservation on the object he or she  
preferred. Grether and Plott’s (1979) experiments (more suited 
to an economics audience vis-à-vis the earlier psychology studies) 
found this inconsistency in laboratory subjects and concluded 
that these “exceptions” to the preference theory existed and did 
not negate it though theorists needed to study them to design 
theories that take into account these inconsistencies. What  
were the most likely factors that caused these inconsistencies? 
According to Loomes et al (2002), the explanations of preference 
reversals that many decision theorists found the most accept-
able were the kind suggested by Holt (1986), Karni and Safra 
(1987), and Segal (1988). Although they required the relaxation 
of the independence axiom (or, in Segal’s case, the reduction 
principle for compound lotteries), they maintained two assump-
tions that many decision theorists regarded as much more basic 
– that individuals had well-ordered preferences (transitivity), 
and that they had sufficiently good knowledge of these pre-
ferences to operate consistently across a whole range of decision 
tasks, irrespective of the particular ways in which problems 
might be framed or responses elicited (description invariance). 
However, as in Loomes (1990), much of the evidence pointed in 
the opposite direction and suggested that preference reversals 
represented intransitivity, or non-invariance, or some combina-
tion of the two.

Description invariance, or simply invariance, is the assumption 
that an agent’s choice from a feasible set of alternatives should be 
unaffected by any re-description of it that leaves all objective 
characteristics unchanged. While this principle has considerable 
normative and theoretical appeal, there is evidence that it fails 
descriptively in simple laboratory settings; that is, choices do 
depend on how a task is framed. The “Asian Disease Problem” of 
Tversky and Kahneman (1981) is a well-known example of a 
“framing problem”. Describing a choice between medical pro-
grammes in terms of lives saved or lives lost led to dramatically 
different answers, although the problems were logically equiva-
lent. See Levin et al (1998) for an overview and classification of 
framing effects found in numerous laboratory and survey stud-
ies, both in the context of individual decision-making as well as 
in game theory experiments. Gaechter et al (2009) extended this 
literature by testing for the existence of a framing effect within a 
natural field experiment.27 In their experiment, participants were 
junior and senior experimental researchers (mostly economists) 

who registered for the 2006 Economic Science Association (ESA) 
meeting in Nottingham, UK.28 The participants were divided into 
two groups and sent an acceptance email, with all but one line 
that differed between the groups. That line was about the early and 
late conference registration fee (the latter exceeded the former). 
The first group had the “discount” frame for the early registration 
fee; that is, registering earlier than a certain date got a participant a 
discount. The second group had the “penalty” frame; that is,  
registering later than a certain date (same as in the “discount” 
frame) got the participant a penalty for late registration. Of 
course, both the frames objectively described the same situation, 
albeit in a positive manner to the first group and in a negative 
manner to the second group. The results showed that though 
overall there was no statistically significant difference in early 
registrations between the subjects in the discount and penalty 
frames, the subgroup of junior economists (mainly PhD students) 
who got the penalty frame had a significantly higher rate of early 
registration than those who got the discount frame.29

Individual decision-making over time is another area that has 
not got much prominence in experimental economics largely due 
to the difficulty of not being able to pay subjects immediately. 
 Inter-temporal choice experiments have an inbuilt bias that  
subjects may not trust the experimenter to pay them, especially 
when the duration between decision tasks and payment gets 
longer. Some studies such as Loewenstein (1988) have found similar 
behaviour in paid experiments with hypothetical choice violat-
ing the basic monetary-incentives-driving-behaviour assumptions 
of experimental economics. The other interesting aspect of inter-
temporal choice experiments is the discovery of several systematic 
violations of economic theory. First, people display hyperbolic 
discounting; that is, valuations fall rapidly for small  delays in 
consumption, but then fall slowly for longer delay periods. This 
violates the standard idea of exponential discounting in which 
valuation falls by a constant quantum per unit of delay, for all 
lengths of delay. Second, discount rates are larger for smaller 
amounts of income or consumption and are larger for gains than 
losses of equal magnitude. Third, people demand more to delay 
consumption than they will pay to speed it up. Loewenstein and 
Prelec (1992) proposed a generalisation of discounted utility 
 using a value function akin to the one in the Prospect Theory that 
was able to explain all these anomalies. 

2.5 New Developments and the Way Forward

Today, almost half a century after the first individual choice experi-
ments were performed, we stand at an interesting juncture in the 
field where the desire to test (sometimes narrowly axiomatised) 

available at

CNA Enterprises Pvt Ltd
407, Shreyas Chambers 

175 D N Road
Mumbai 400 001

 Ph: 66393468



SURVEY OF EXPERIMENTAL ECONOMICS

Economic & Political Weekly EPW  August 27, 2011 vol xlvi no 35 53

theory has given way to attempting to understand behaviour and 
its underpinnings. This has led to economists collaborating with 
researchers from other fields in basic and social sciences such as 
cognitive psychology, evolutionary biology and sociology/anthro-
pology. Henrich et al (2001) was the first major study that investi-
gated the impact of demographics on human cooperation using 
the ultimatum game.30 Their result showed that far from the 
“rational-actor” framework of the canonical microeconomic 
model, people’s cooperative behaviour was not exogenous and 
critically depended on the economic and social realities of every-
day life. That culture and demographics matter in determining 
 human choice is here to stay in economics and several studies 
after Henrich et al (2001) such as Kurzban and Houser (2001), 
Harrison et al (2002), Sosis and Ruffle (2003), Cardenas and  
Ostrom (2004) and Andersen et al (2008) investigated the effect 
of  culture and individual (non-economic) characteristics on  
economic choice behaviour. Not all of these were individual 
choice experiments but these studies and others of their type set 
a precedent for the way behaviour is studied in experimental 
economics. An important consequence of the diversification of 
the subject pool brought about by these field experiments is  
the comparisons that are starting to be made between results 
obtained from decades of laboratory experiments in the behav-
ioural sciences that involve primarily undergraduate students 
from industrial nations and the newer results from societies 
 in developing nations. Henrich et al (2010) showed that the  
behaviours in a variety of decision-making situations differed 
significantly in this larger slice of humanity from that displayed 
by subjects from what they referred to as the “weird” societies.31 
They concluded that members of weird societies were among the 
least representative populations one could find for generalising 
about human behaviour.

The prevailing atmosphere of interdisciplinarity has also led to 
collaborations between economists and clinical neurologists, 
leading to the sub-field of neuroeconomics, which attempts to 
find the roots of behaviour as reflected in the working of neural 
substrates. Both game and decision theory problems have been 
investigated by projects in neuroeconomics that have both social 
scientists as well clinicians who are familiar with the working of 
functional magnetic resonance imaging (fMRI) machines. The 
idea is simple – put subjects in MRI machines with the electrodes 
connected, give them tasks to do and observe which sets of neu-
rons fire up. McCabe et al (2001) was the first major research 
work in neuroeconomics and theorised that mentalising was im-
portant in games involving trust and cooperation.32 They found 
that players who were more trusting and cooperative showed 
more brain activity in the Brodmann area 10 (thought to be the 
locus of mentalising) and more activity in the limbic system, 
which processes emotions. In a Smith et al (2002) experiment, 
pay-offs and outcomes were manipulated independently during 
choice tasks in the form of gambles (involving risk or ambiguity) 
as brain activity was measured with positron emission tomogra-
phy (PET) scans. Their analyses indicated that the interaction be-
tween belief structure (whether the prospect is ambiguous or 
risky) and pay-off structure (whether it is a gain frame or loss 
frame) shaped the distribution of brain activity during choice. 

Accordingly, there were two disparate, but functionally inte-
grated, choice systems with sensitivity to loss. A neocortical dor-
somedial system was related to loss processing when evaluating 
risky gambles, while a more primitive ventromedial system was 
related to processing other stimuli. See Camerer et al (2005) for a 
detailed survey of neuroeconomics studies and their impact on 
mainstream economics. Though neuroeconomics claims that 
many fundamental insights in economics can be generated from 
these imaging studies, Harrison (2008) and Rubinstein (2008) 
criticised this sub-field for adding no fundamental insight to  
our understanding of how economic decisions were made, and  
referred to it as a faddist technological gimmick, attempting to 
provide “hard” evidence for violations from normative behaviour. 
Moreover, the designs were weak, the results inconclusive and 
the insights, if any, far from reshaping the way we think about 
economics. The crux of the problem was presented in Rubinstein 
(2008), which said that even if we knew the exact centre of the 
brain that engaged (and the extent to which it engaged) when 
we perform certain activities, it was unclear how that would 
help us design mechanisms or devise strategies (short of surgical 
intervention) to help humans make better decisions. Further, 
unless the imaging techniques available allowed us to monitor 
the brain activity of all humans in real time (a proposition from 
sci-fi hell), it would be really difficult to use this information for 
anything meaningful.

Conclusions

In conclusion, the recognition that behaviour as modelled in  
economics cannot be treated independently of human behaviour 
as observed in studies in psychology or anthropology or even 
medical science has greatly augmented the breadth and depth of 
experimental work in economics. This has also spurred numer-
ous interdisciplinary collaborations, some of which have been 
more fruitful than others, but the writing on the wall is clear – it 
is no longer possible to think of economic problems in individual 
choice to be mutually exclusive from those studied in other  
disciplines in social and biological science. A healthy concomi-
tant of this is the relatively smaller weight put on narrow results 
arising from specific parameterisations of problems that are 
studied in research programmes. Behavioural researchers today 
seem more interested in the direction of the results than the 
magnitude of their divergence from some field-specific theoreti-
cal norm. This is inevitable because we do ultimately need to 
correlate our results to those from other disciplines that have 
different parameterisations of the same problem. Thus, it is  
increasingly becoming clearer that just numerical averages on 
behaviour help us very little in terms of generating insights  
pertaining to populations. As researchers, we have to spend 
some time connecting the dots and synthesising observations 
from two to three fields in an attempt to gain an insight into the 
behaviour being explored. 

This section has taken an overview of important experimental 
results related to individual decision-making. There has been a 
substantial body of work applying experiments to macro economics. 
The following section overviews the important results in finance 
and macroeconomics. 
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3 Experiments in Macroeconomics and Finance

Part 3 reviews experiments in finance and economics, 

with an emphasis on evaluating the learning from  

such experiments.
Christopher Sims stated, “Economists can do very little ex-

perimentation to produce crucial data. This is particularly 
true of macroeconomics” (1996: 107). In the 15 years since 

this was written experimental macroeconomics has become a 
rapidly evolving field. Experimental macroeconomics is a sub-field 
of experimental economics that uses controlled laboratory methods 
to understand macroeconomic phenomena and to test the specific 
 assumptions and predictions of macroeconomic models. Macro-
economic theories have been traditionally tested using non- 
experimental field data like gross domestic product (GDP) and 
its constituents. Leaving aside the rare naturally occurring  
experiment, it would seem difficult, if not impossible, to address 
macroeconomic questions using field experiments.

An important factor making macroeconomic experiments in 
the laboratory possible is the emphasis on building macro models 
on microeconomic foundations. These models often study how 
exogenous variables affect household or firm-level decisions and 
then scale these decisions up to explain the behaviour of the  
aggregate economy. Perhaps Sims’ belief that macroeconomic 
models are impossible to test in a laboratory could hinge on the 
impossibility of approximating behaviour on a macro scale. Yet, 
in a macro model that is based on micro foundations, the number 
of agents does not really matter since macro behaviour is just 
scaled up micro behaviour. This has enabled experimental macr-
oeconomists exploring non-strategic macroeconomic models to 
construct experiments that are essentially designed to test the 
underlying micro models. However, macroeconomic experi-
ments are generally designed with a specific story in mind, un-
like micro models and games that strive for generality. These 
models have a specific setting in mind, involving expectations 
dynamics, inter-temporal optimisation and consumption or saving 
decisions, inflation and unemployment, and the like. The advan-
tage of these experiments is that they enable us to gain insights 
that cannot be obtained using standard macroeconometric  
approaches. Field data for testing macroeconomic models are often 
simply not available. There can also be identification, endogeneity 
and equilibrium selection issues that cannot be satisfactorily  
addressed using standard econometric methods.

It is interesting to note the manner in which an infinite horizon 
is simulated in the laboratory. Researchers have generally employed 
two designs in the laboratory. One design used by Marimon and 
Sunder (1993) was to recruit subjects for a fixed period of time 
but terminate the session early without advance notice, following 
the end of some period of play. Because Marimon and Sunder 
used a forward-looking dynamic model, they used one-step-
ahead forecasts made by a subset of subjects who were paid for 
their forecast accuracy to determine final period allocations. In 
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the alternative design, there was a small probability, β, that any 
given session would be the last among those played in a sequence. 
Enough time was allowed for several indefinite sequences to be 
played in an experimental session (Duffy and Ochs 1999, 2002; 
Lei and Noussair 2002; Capra et al 2005). In an overlapping  
generations model involving an infinity of goods and agents, 
 Marimon and Sunder allowed each subject to live several two-
period lives over the course of an indefinite sequence of periods. 
But it is also possible to argue that one does not really need  
infinitely many agents to achieve a competitive equilibrium.  
Results from many double auction experiments suggest that a 
competitive equilibrium can be achieved rather quickly with as 
few as three to five agents operating on each side of the market. 

As of now, the main insights from macroeconomic experi-
ments have been (1) an assessment of the micro assumptions  
underlying macro models; (2) better insights into the dynamics 
of expectations that play a crucial role in macroeconomic phe-
nomena; (3) a way to resolve equilibrium selection problems  
for models with multiple equilibria; (4) a way to validate those 
macroeconomic predictions for which field data are lacking; and 
(5) the impact of various macroeconomic policy interventions on 
household or firm-level behaviour (Duffy 2008). 

3.1 Optimal Consumption Savings Decisions

An important theme in macroeconomic experiments has been ex-
periments involving the one sector infinite horizon optimal growth 
model pioneered by Ramsey (1928), Cass (1965) and Koopmans 
(1965). These models implied that individuals solve a dynamic in-
ter-temporal optimisation problem by deriving their consumption 
and savings plans over an infinite time horizon. Some of the im-
portant experimental findings in this area are Hey and Dardanoni 
(1988), Carbone and Hey (2004), Noussair and Matheney (2000), 
Lei and Noussair (2002) and Ballinger et al (2003). 

Hey and Dardanoni found that experimental consumption was 
quite different from optimal behaviour with consumption being 
dependent on past income realisation. However, the comparative 
static implications of the theory were well supported. Changes in 
the discount rate or the return on savings had the same impact on 
consumption in the laboratory as under optimal consumption  
behaviour. Carbone and Hey found a great deal of heterogeneity 
in terms of an agent’s abilities to confront the life cycle consump-
tion-savings problem, with most applying too short or too 
 variable a planning horizon to conform to optimal behaviour. 
They concluded that “subjects do not seem to be able to smooth 
their  consumption stream sufficiently with current consumption 
too closely tracking current income”. Noussair and Matheny in-
corporated a concave production technology, which served to en-
dogenise savings in their model. They found that theoretical pre-
dictions regarding the speed of convergence did not find much 
support. Subjects occasionally resorted to consumption binges, 
allocating nearly nothing to the next period’s capital stock, in 
contrast to the prediction of consumption smoothing. However, 
this behaviour was somewhat mitigated as the experience of sub-
jects participating in the experiment improved. Ballinger et al 
explored the impact of social learning. They eliminated time  
discounting in an experiment with a finite 60-period horizon. 

Subjects were matched into three-person families and made deci-
sions in a fixed sequence. The first generation subjects (G1) made 
decisions in isolation for the first 20 periods; in the next 20 periods 
(21 to 40), their behaviour was observed by second generation 
(G2) subjects, and in one treatment the two generations could 
freely communicate with each other. The same procedure was 
then implemented with the third generation (G3) watching the 
G2 subjects for the next 20 rounds, and so on. In their findings, they 
reported that subjects tended to consume more than the optimal 
level in the early periods of their lives, leading to suboptimal  
consumption in the later stages. Consumption was also found to 
be highly sensitive to near lagged changes in  income. Most signifi-
cantly, they reported that the consumption behaviour of the G3 
players was significantly closer to the  optimal behaviour than the 
consumption behaviour of the G1 agents, suggesting that social 
learning by observation played a significant role. 

3.2 Expectations Formation

Expectations of future endogenous variables play a critical role in 
self-referential macroeconomic models. Models that use rational 
expectations to close them are faced with a problem in that their 
field tests are a joint test of the models and the assumption of  
rational expectations. Early tests by Marimon and Sunder (1993) 
were the first to elicit inflation forecasts, which were then used to 
determine subjects’ inter-temporal consumption or saving deci-
sions, and via market clearing, the actual price level. Recent work 
has begun to recognise that rational expectations presume too 
much knowledge on the part of the agents. For example, rational 
expectations presume a common knowledge of rationality and 
also a knowledge of the underlying economic model. Given these 
strong assumptions, researchers have tried to replace this with some 
version of bounded rationality and find out whether boundedly 
rational agents operating for some time in a known, stationary 
environment might eventually learn to possess rational expecta-
tions from observation of the relevant time series data. Broadly 
speaking, there have been two versions of boundedly rational 
expectations formation. The first approach has been motivated 
by Keynes’ (1936) comparison of financial markets to a beauty 
contest where contestants had to choose the six prettiest faces 
from 100 photographs. The winner of the contest was not the one 
who chose the prettiest face, but the one whose choice was the 
closest to the average choice. Keynes observed that individuals 
might form expectations not just of average opinions, but also  
of what the average opinion expects average opinions to be  
and higher degrees of such average opinions. This was tested 
experimentally by Nagel (1995). In Nagel’s design, a group of 15 
to 18 subjects were asked to guess, simultaneously and inde-
pendently, a real number in the closed interval [0,100]. They 
were informed that the person whose guess was closest to the 
average of all guesses times a number p<1 would be the winner. 
The solution of the game was simple. The only Nash equilibrium 
was that all N players guess 0. If p was allowed to be equal to 1, 
then any number in the interval [0,100] was a Nash equilibrium. 
When p=1/.2, Nagel found that in three sessions the equilibrium 
prediction of 0 was never chosen. On the other hand, there were 
large spikes in the neighbourhood of 50, 25 and 12.5. The choice 
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of 50 was not really rational since it implied an expected mean  
of 100 with p = 1/2. These players exhibited the lowest level of 
reasoning. The somewhat more sophisticated players assumed  
a mean of 50 and chose 25, while even more sophisticated players 
assu med 12.5. With repetitions, subjects did eventually converge 
to the unique rational expectations equilibrium. This implied that 
in multi-agent economies where all agents know the model, the 
common-knowledge-of-rationality assumption might not be valid. 
On the contrary, as a result of cognitive constraints, agents might 
adopt rules of thumb that lead to systematic forecast  errors.  
Rational expectations might be viewed as a long-term phenomenon.

An alternative view of boundedly rational behaviour assumes 
that agents do not know the underlying model and behave like 
econometricians using possibly mis-specified forecasting rules 
that they update in real time. This approach has been studied 
experimentally by Bernasconi et al (2006), Hey (1994), Van Huyck 
et al (1994), Kelley and Friedman (2002), Hommes et al (2007) 
and Adam (2007). These reported mixed results. For instance, 
Hommes et al found that agent forecasts were not statistically 
significantly different from rational expectations forecasts though 
their variance was significantly greater. Even with limited infor-
mation, there was no unexploited opportunity to improve price 
predictions. In the case of Adam, the issue was not whether agents 
could learn to form rational expectations of  future inflation but 
whether they could find the correct specification of the reduced 
form model (which in Adam’s treatment also involved lagged 
output) that they should use to form rational expectations. He 
found that in most of the experimental sessions, subjects did not 
condition their forecast on lagged output. 

3.3 Experimental Results on Coordination Problems

Many macroeconomic models are characterised by multiple equi-
libria. Which of these equilibria do agents coordinate on? The 
answer to this is often vital to questions of economic well-being. 
The structure of exogenous institutions might play a part in deter-
mining the coordination equilibrium. This question is rather hard 
to settle with field data because of the problems of endogeniety 
and the close association of a cluster of institutions. For  example, 
if democracy and free speech are generally found  together, it 
might be difficult to unravel their individual roles in determining 
which of the equilibria the agents will coordinate on. Laboratory 
experiments can be helpful in such cases. 

 An important class of coordination problems involves poverty 
traps (Lei and Noussair 2002, 2007). They had low-level (involv-
ing low levels of capital stock, output and welfare) and high-level 
(involving higher output, capital stock and welfare) equilibria in 
a model involving a non-convex production function. In one 
treatment, five subjects made decisions in a decentralised fashion 
while another group played the role of a social planner and made 
collective consumption or savings decisions. In both the cases, 
the model had an infinite horizon. The main experimental finding 
was that in the decentralised treatment the low-level equilibrium 
was a powerful attractor, while in the social planer treatment 
neither of the two equilibria was ever achieved. Capra et al (2005) 
studied the possibility that various institutional features could 
help the economy escape the poverty trap. They too had a  

non-convex production function. Indeed, the baseline treatment 
was the same as the Lei and Noussair (2007) decentralised treat-
ment; subjects decided independently and simultaneously how to 
allocate their output between current consumption and savings. 
In the communications treatment, subjects were free to commu-
nicate with each other before the opening of the market for capital. 
In the voting treatment, two subjects were randomly selected to 
propose consumption or savings plans for all the five players, 
which were subsequently put to vote. The winning (by simple 
majority) proposal was implemented. In a hybrid treatment, both 
communication and voting stages were included. In the baseline 
treatment, subjects could not escape the poverty trap. The addi-
tion of communication and voting helped sometimes, though not 
always. In the hybrid case that allowed communication as well as 
voting, experimental economies always seemed able to escape 
from the poverty trap. There seemed to be some causality from 
these institutions to economic performance. 

Further models of coordination failure that have been studied 
involve bank runs (Garrat and Keister 2005; Schotter and  
Yorulmazer 2003). These studies used the Diamond and Dybvig 
(1983) coordination game model of bank runs as their theoretical 
structure. In this three-period inter-temporal model, depositors 
optimally deposited their unit endowment in a bank (period 1), 
given that the bank had exclusive access to a long-term invest-
ment opportunity, and the deposit contract it offered. This deposit 
contract insured the depositors against uncertain liquidity shocks. 
In period 1, a fraction found that their immediate liquidity needs 
forced an early withdrawal. The remaining depositors withdrew 
in period 2. The bank used its knowledge of these fractions to 
optimally devise a deposit contract that stipulated that depositors 
might withdraw the whole of their unit endowment in period 1, 
while those who waited for period 2 to withdraw would earn a 
return R >1. There existed two equilibria; the impatient types 
withdrew in period one and the patient ones waited for period 2 
(separating equilibrium), and a pooling equilibrium where un-
certainty about the behaviour of other patient types caused all 
patient agents to mimic the impatient types and withdraw in  
period 1, causing a run. 

Garrat and Keister (2005) had a baseline treatment where five 
subjects had $1 each deposited in a bank and decided whether to 
withdraw this amount or wait till the next period to obtain $1.5. 
Following each withdrawal opportunity, subjects learnt the 
number of players in their group of five who had chosen to with-
draw. In different treatments, the number of withdrawal oppor-
tunities and the number of withdrawal opportunities that the 
bank could sustain while continuing to deliver $1.5 to all those 
who waited were varied. In the baseline game, no group ever 
coordinated on a bank run while a majority of the groups coordi-
nated on the second period withdrawal, which was a pay-off 
dominant equilibrium. In the second treatment, at each withdrawal 
opportunity, there was a small probability that one randomly 
 selected player would be forced to withdraw. Subjects did not 
get to know if a withdrawal was forced or not. The probabilities of 
withdrawals were chosen so that there was a pay-off dominant 
equilibrium in which there was no voluntary withdrawal. With 
this modification, the coordination on the bank run  equilibrium 
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became much more likely. Using a somewhat  different design, 
Schotter and Yorulmazer (2003) arrived at a similar conclusion. 

The work surveyed so far forms only a small fraction of the 
 recent experimental research in macroeconomics, which is not 
covered here because of space limitations. For a detailed survey 
of recent experimental work in macroeconomics, see Duffy (2008). 
We now turn to experimental findings in financial  economics, 
particularly on experimental assets markets.

3.4 Why More Data? 

This question is frequently asked. Of all branches of economics, 
financial eco nomics probably has the most detailed and up-to-
the-minute ob servational data from stock exchanges around the 
world. This branch of eco nomics is characterised by a strong em-
pirical tradition. Why then do we need to spend time and money 
to conduct experiments with financial markets and gather even 
more data? Data from stock exchanges include bids, asks, trans-
action prices, vol ume, and so on. In addition, data from informa-
tion services includes information on actions and events that may 
influence markets. Theories of financial markets (and economics 
of uncertainty more generally) are built on investor expecta tions. 
We need data on investor beliefs and expectations to empirically 
dis tinguish among competing theories. Yet, neither of these two 
sources of data does, nor can, report on investor expectations. 

In experimental markets, the researcher knows the underlying 
parameters, and either knows or can make reasonable conjec-
tures about investor expectations. Armed with this knowledge, 
the researcher knows the price and other predictions of alter-
native theories. Indeed, the experiments are designed so that the 
alternative theories yield mutually distinct predictions for the 
market. This approach allows us to conduct powerful tests of 
theories, which are not possible from the field data alone; we 
know little about the parameters and expectations that generate 
the field data from stock exchanges. We shall return to illustra-
tive examples in a later section after addressing five questions.

3.5 What Can We Learn from Such Simple Markets? 

Experimental markets are typically conducted in simple laboratory 
or class room settings with a small number of student subjects 
who may have little prior experience of trading and investment. 
But, in reality, security markets are complex, populated by expe-
rienced, sophisticated professionals. Naturally, the second question 
frequently asked is, what can we possibly learn from such Mickey 
Mouse experiments about far more complex “real” markets? An 
experimenter may pay, say, $50 to each participant after a two- or 
three-hour session while traders in the security markets we are 
interested in often have millions, if not billions, of dollars at stake. 

All science is aimed at finding simple principles that explain or 
predict a large part (rarely all) of the phenomenon of interest. 
Simple models, whether in mathematics or in the laboratory, make 
many assumptions. These can be di vided into core assumptions 
and assumptions of convenience. Core assump tions are essential 
features of the environment while assump tions of convenience 
are made for mathematical tractability (probability distributions 
and preference functions in most cases). The power of a theory 
depends on the robustness of its explanations and predictions as 

the environments from which we gather the data deviate from its 
assumptions of convenience (Sunder 2001). An experimenter can 
deliberately and progressively make the experimental environment 
deviate from the assumptions of convenience in the theory to 
measure this robustness. This robustness check is not possible with 
the field data generated by the environment prevailing in the market. 

In economics and finance, as in other sciences, simple experi-
ments are used to discover and verify general basic principles. We 
learn to count through analogies of images or physical objects. We 
learn to swim in knee-deep water. We learn and verify the laws of 
electricity, not by using a computer or radio, but by simple instru-
ments such as a potentiometer or ammeter. The manipulation of 
simple controls and a monitoring of the results build a fundamental 
knowledge of science. The noise generated by countless factors in 
complex environments makes it difficult to detect the fundamen-
tal principles that underlie the economics of the environment in 
which we are interested. Simple maths and lab models help us 
learn before we immerse ourselves in the complexity of real-world 
phenomena. If the principle is general, it should be applicable not 
only to a complex environment but also to the simple one of a 
laboratory. If it does not pass the test of simple environments, its 
claim to be applicable to more complex environments is weakened. 

3.6 Experimental vs Behavioural Finance 

The third question often raised is whether experimental finance 
is the same as be havioural economics or behavioural finance. 
The answer is no. In experimental economics the emphasis is on 
the design of markets and other economic insti tutions to gather  
empirical data to examine the consequences of institutions and 
rules. We assume that people do what they think is best for them, 
given what they think they know. They may be inexperienced, 
but they are not dumb; they learn. In experimental finance, we 
design experiments to sort out the claims of competing theories. 
On occasion, we might conjecture a new theory from the data but 
then we do not use the data used to generate the conjecture to test it. 
Like engineers, experimentalists design test beds to examine the 
properties and performance of alternative market institutions. 
The focus in this literature is on equilibrium, efficiency, prices 
and allocations. This work complements mathematical model-
ling and empirical research with field data. 

3.7 What Have We Learnt? 

The fourth question is, what have we learnt from experiments? In 
the last couple of decades, asset market experiments have yielded 
some important findings by exploiting the advantages of laboratory 
controls. These findings were not and could not have been reached 
from field data or mathemati cal modelling alone.  However, in 
combination with field data and modelling, laboratory experi-
ments have helped us make substantial advances in our under-
standing of security markets. Let us review some key findings. 

Security markets can aggregate and disseminate information. 
In other words, markets can be informationally efficient. However, 
just because they can, does not mean they always are. Informa-
tion dissemination, when it occurs, is rarely instantaneous or per-
fect; learning takes time. Efficiency is a matter of degree, not a 0-1 
issue. Plott and Sunder (1982) asked if markets can disseminate 
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information from those who know to those who do not. A satisfac-
tory answer to this question cannot be obtained from analysis of 
field data because we do not know which investor has what infor-
mation. Plott and Sunder (1982) used a simple experiment to ad-
dress the question. As Table 2 shows, they designed a simple, sin-
gle-period, two-state (X or Y) security, with the probability of each 
state given. The market was populated with four traders each of 
three types, making a total of 12 traders. Type I received divi-
dends of 400 in State X and 100 in State Y while the other two 
types received dividends of 300, 150 and 125, 175, respectively. 
Each trader was endowed with two securities and 10,000 in 
“cash” at the beginning of each period. The last column of  
Table 2 shows the expected dividends from the security for  
each of the three types of traders when they do not know whether 
State X or Y is realised. Under this no-information condition, the 
equilibrium price of the security would be 220, the maximum of 
the three expected values (220, 210 and 155) and Type I traders 
should buy all the securities at this price from the other traders. 

Suppose the realised state is X and two traders of each type are 
informed at the beginning of the period that the state is X, and 
the other two are not. The informed traders know that the value 
of the dividend from the security (if they decide to hold it) is 
given in column X, while the uninformed traders (assuming they 
are risk neutral) would value the securities at the expected values 
given in the last column of the table. The equilibrium price would 
be the maximum of these six numbers, 400, and informed Type I 
traders would buy the security at that price. If the realised state is 
Y, by a similar argument, the equilibrium price would be 220, the 
maximum of the six numbers in the Y column and the expected 
value column, and the uninformed Type I traders should buy the 
security at that price. This equilibrium is labelled the prior infor-
mation (PI) equilibrium because it assumes that the traders rely 
entirely on the information they receive at the beginning of the 
period, and do not learn any additional information about the 
realised state from their participation in the market. 

The PI equilibrium is problematic because it assumes that 
 traders will not learn from their failures. Whenever uninformed 
Type I traders pay a price of 220 to buy a security, they will dis-
cover that the state turns out to be Y with a dividend of only 100, 
leaving them with a loss. If we assume that one cannot fool some 
of the people all the time, these traders will learn not to buy the 
securities at that price, making the PI equilibrium unsupportable. 
Under the rational expectations (RE) or efficient market hypothesis, 
in formation about the state would be disseminated from the  
informed to the uninformed traders through the market process. 
Under this assumption, in State X, all traders would know the 

state is X. This would yield an equilibrium price of 400, which is 
the maximum of the three dividends in the column for State X, 
and all traders of Type I would buy securities from the others. 
Simi larly, in State Y, the equilibrium price would be 175, which is 
the maximum of the three dividends in the column for State Y, and 
all traders of Type III would buy the securities. This market was 
designed so that the PI and the RE hypotheses yielded mutually 
distinct predictions of market outcomes in prices and allocations. 

Figure 1 shows the results for one of these markets. In periods 1 
and 2, traders were not given any information and the prices were 
located in the vicinity of the no-information prediction of 220. In 
period 3, State Y was realised, and the prices were much closer to 
the RE prediction of 175 than to the PI prediction of 220. Similar 
results were repeated in the other periods (5, 6, 8 and 10) when 
State Y was realised. The observed allocative efficiency (shown in 
numbers above the x axis), as well as prices, are much closer to the 
predictions of the RE model than the PI model. This experiment 
provided direct empirical evidence that markets could disseminate 
information from the informed to the uninformed through the 
process of trading alone, without any exchange of verbal commu-
nication. Such markets could achieve high levels of efficiency by 
transferring securities to the hands of those who value them most. 

Evidence on the ability of markets to disseminate information 
led to a more ambitious experiment. Can markets behave as if the 
diverse information in the hands of different traders is aggre-
gated so that it is in the hands of all? To address this question, 
Plott and Sunder (1988) designed a market with three states of the 
world (X, Y and Z). When the realised state was, say, X, they 
informed some traders that it was “not Y” and informed the others 
that it was “not Z”. Do markets aggregate the diverse information 

Table 2: Information Dissemination Equilibria in a Simple Asset Market 
Trader Type State X Prob = 4 State Y Prob = 6 Expected Dividend

I 400 100 220

II 300 150 210

III 125 175 155

PI eq price 400 220 
asset holder Trader type I  Trader type I  
 informed uninformed

RE eq price 400 175  
asset holder Trader type I Trader type II 
Source: Plott and Sunder (1982).

Number of end-of-period
asset holdings that are

RE consistent
PI consistent

14 13 6 24 14 15 24 22 24 22 24 24
14 13 9 16 5 5 13 0 18 0 24 24

Average price

Efficiency (E)

Efficiency (TE)

 234 217 189 333 163 173 364 165 396 167 177 395

 95 98 79 100 88 89 100 98 100 99 100 100

 54 82 13 100 38 47 100 88 100 94 100 100

 1(X) 2(Y) 3(Y) 4(X) 5(Y) 6(Y) 7(X) 8(Y) 9(X) 10(Y) 11(Y) 12(X)
Period (state)

Source: Plott and Sunder (1982).
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in the hands of individual traders and behave as if everyone 
learns that the realised state is X in such a case? They found that 
such aggregation and dissemination of diverse information could 
take place in markets, and they could achieve high levels of infor-
mation and allocative efficiency. The same happened when in-
vestors had homogeneous preferences (which made it easier for 
traders to infer information from the actions of others). Just  
because markets can aggregate and disseminate information does 
not mean that all markets do so under all conditions. Experiments 
show that market conditions must allow investors the opportunity 
to learn information from what they can observe. Even in simple 
experimental markets these conditions are not always satisfied 
for various reasons (for instance, too many states, too few observa-
tions and repetitions to facilitate learning). For example, in the 
information aggregation experiment mentioned above, a com-
plete market for three Arrow-Debreu securities was efficient, but 
an incomplete market for a single security was not.

 Even in the best of circumstances, equilibrium outcomes are 
not achieved instantaneously. Markets tend towards efficiency but 
cannot achieve it imme diately. It takes time for investors to  
observe, form conjectures, test them, modify their strategies, 
and so on. With repetition, investors get better at learning,  
but when the environment changes continually, including the 
behaviour of other investors, the learning process may never 
reach a stationary point. 

If markets are efficient in the sense of aggregating and dissem-
inating in formation across traders, who will pay for costly research? 
Grossman and Stiglitz (1980) and other authors have pointed out 
this problem. Experiments have helped us understand what actu-
ally goes on and allowed us to better address this conundrum of 
the efficient market theory – a finite rate of learn ing makes it pos-
sible to support costly research, even in markets which tend towards 
efficient outcomes. Enough people will conduct research so that the 
av erage returns to research equal the average cost. Research users 
have higher gross profits, but their net profits are the same as the 
profits of the others. As investors learn (in a fixed environment), 
their value of information decreases because they can ride free on 
others’ information, and the market price of in formation drops. If 
the supply of information can be maintained at a lower price, the 
price drops to a level sustainable by learning friction. If the supply 
of information also falls with its price, we get a noisy equilibrium. 

After exposures of misleading research having been distri buted 
to clients by the research departments of investment bankers in 
recent years, regulators have sought to separate research and  
investment banking functions, and, in some cases, required the 
investment industry to fund the free distribution of investment 
research to the public. Experimental research throws some light 
on the possible consequences of mandating the provision of free 
research to investors. It would be difficult, if not impossible, to  
assess the quality of such “free” research distributed to the public. 
It is not clear if optimal investment in research can be maintained 
without private incentives to benefit from the results of the research. 
But mandated free distribution of research is likely to reduce its 
quality to a level where its price would be justified. 

Economic theory tends to emphasise transaction prices as the 
main vehicle for the transmission of information in markets.  

Experimental markets show that other observables (bids, asks, 
volume, timing, and the like) also transmit infor mation in markets. 
In deep markets, price can be the outcome of information trans-
mitted through these other variables. In period 8 in Figure 1, for 
exam ple, the first transaction occurred at the RE price. To arrive 
at the RE price, the traders needed to have information. This in-
formation transmission had already taken place through other 
variables before the first transaction of the period was executed. 
Derivative markets help increase the efficiency of primary markets. 
Forsythe, Palfrey and Plott (1982), in the first asset market ex-
periment, showed that futures markets speeded up convergence 
to equilibrium in the primary market. Fried man et al (1983) and 
Kluger and Wyatt (1990) found that option markets increased the 
informational efficiency of equity markets. 

Traditionally, market efficiency has been defined statistically 
– if you cannot make money from information (past data, public, 
or all information), the market is deemed to be efficient. Experi-
ments have revealed that statistical efficiency is a necessary but 
not a sufficient condition for the informational efficiency of  
markets. The last four periods of the market depicted in Figure 2 
from Plott and Sunder (1988) were efficient by statistical criteria 
but were not informationally efficient. Just because you cannot 
make money in the market does not mean that the price is right. 
Even when investors know that the price is not right, they may 
have no means of profiting from that knowledge. 

3.8 What Is Next? 

The above paragraphs give a highly selective summary of what 
we have learnt from experimental asset markets. What is coming 
up next? The existence and causes of market bubbles is a perennial 

Figure 2: Aggregation of Information in Security Markets
 X 97 10 20 170 215 80 215 – –   
Avg price Y 68 67 – 2 – 154 1 158 –
 Z 181 223 268 – – – – 175 286 166 147 150 166
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subject in financial economics. What might we learn about bubbles 
from experiments? Smith, Suchanek and Williams (1988) showed 
that bubbles could arise in simple asset markets with inex perienced 
subjects, and tended to diminish with experience. Lei, Noussair and 
Plott (2001) showed that bubbles could arise even when investors 
could not engage in speculative trades. They suggested that bubbles 
could arise from errors in decision-making even if a lack of com-
mon knowledge of rationality was absent (“bigger fool” beliefs). 

An experiment by Hirota and Sunder (2007) explored the pos-
sibility that the fundamental economic model of valuation – dis-
counted cash flow (DCF) – might become difficult to apply in mar-
kets populated by short-term traders. When a security ma tured 
beyond the investment horizon, personal DCF included the sale 
price at that horizon. The sale price depended on other investors’ 
expectations of DCF be yond the investor’s own horizon. Applying 
DCF involved backward induction to the maturity of the security 
through the expectations and valuations of future “generations” of 
investors. Bubbles could arise even with rational investors who made 
no errors if they could not backward induct the DCF. In 11 experi-
mental sessions, they found that bubbles arose consistently when 
the markets were populated by investors with short-term investment 
horizons, and did not arise with long-term investors. The DCF 
valuation model makes heroic assumptions about the knowledge 
nec essary to do backward induction. Even if investors are rational 
and make no mistakes, it is unlikely that they will have the common 
knowledge necessary for the price to be equal to the fundamental 
valuation in a market populated by limited-horizon investors.  
Not surprisingly, the pricing of new technology, high growth and 

high-risk equities are more susceptible to bubbles. In such  
circumstances, if we do not have common knowledge of higher 
order beliefs, testing theories of valuation becomes problematic. 

This is only a thumbnail sketch of some experimental results on 
asset markets. We have not discussed many other important and 
interesting stud ies (for a more comprehensive survey, see Sunder’s 
paper in Kagel and Roth 1995). With the experimental camera 
focused on information processing in asset markets, the theoreti-
cal line drawing has been filled with details, shadows, colour – 
and warts. This finer grain portrait of asset markets confirms the 
rough outline of the extant theory. But it is considerably more 
complex and is providing guidance and challenges for further 
theoretical investigations of the interplay of information in asset 
markets. It is a unique experience to watch trading in an experi-
mental asset mar ket. You know all the information, parameters 
and alternative theoretical predictions. Yet, what you see often 
surprises you, forcing you to rethink and gain new insights into 
how these markets work. Experimental asset mar kets are our 
Lego sets. Playing with them produces new ideas and helps us sort 
out good ideas from the bad ones. This section would have given 
the reader a flavour of the experimental approach to macro-
economics and finance. As stated in the introduction, the objective 
of this survey is not to give an exhaustive review of the literature 
but to acquaint an Indian audience with the broad approach. 

Another area that has been prolific in terms of experimental 
applications is the area of public economics. Here, experimenters 
have particularly favoured the provision of public goods. Part 4 of 
the survey takes an overview of this area.
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4 Public Goods Experiments and Social Preferences
 
 
 

Part 4 of the survey offers an overview of public goods 

experiments, an area where experimentation has been 

particularly fruitful.

4.1 Self-interest and Competition

In the animal world, the only motivation behind any action is 
self-preservation. Self-preservation, again, with a few exceptions, 
can be broken down to actions designed to find food, actions  
designed to prevent one from becoming the food of others, and 
actions related to procreation. The human species, on the other 
hand, is much more evolved and therefore more complex. A con-
sequent, and logical, question that has pervaded enquiry is what 
constitutes the fundamental motivation that determines human 
decisions and action.

Various disciplines have approached this question in various 
ways. Economics, particularly of the neoclassical variety, has al-
ways accorded priority to self-interest. Self-interest is not only 
seen to be the fundamental motivation behind economic decisions 
and actions, it is even perceived to be perfectly compatible with 
the given competitive economic environment. In other words, 
the competitive market economy is mostly able to deliver efficient 
outcomes primarily because human beings act in a self-interested 
manner. So much has been the primacy attached to self-interest 
in economics that rationality in human beings, which is consid-
ered to be a desirable faculty, is defined in terms of it. A person is 
considered to be acting in a rational manner only if he or she 
undertakes such decisions and actions that, given the objective 
situation the person is in and the information set at his or her 
disposal, seek to maximally serve his or her self-interest.

The philosophical understanding about the consequences of 
this view of rationality is that the self-interestedness that lies at 
the root of this rationality will always trigger competitive behav-
iour in human beings, and such overall competition will allow 
market mechanisms to deliver efficient outcomes. Subsequent 
theoretical research, however, has shown that under some circum-
stances the opposite may be true. There may be situations that 
require humans to cooperate, rather than compete, but since self-
interested rationality drives a human being away from cooperation, 
overall defection is the final outcome. It is easily demonstrated 
that in this final outcome all decision-makers are worse off com-
pared to a situation where they may have been had they cooper-
ated. But given the human motivational structure discussed above, 
human beings are unable to move away from overall defection to 
overall cooperation. So we have a situation where a superior out-
come is in sight but given the way the self-interested human mind 
works, such solutions remain elusive. 

Experimental economics literature has made significant con-
tributions in this regard. Many experimental games designed to 
test the tendency to cooperate against the possibility of defection 
conclude that even when theory predicts defection by self- 
interested individuals, experimental results show that subjects 
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do cooperate to a significant extent. Attempts to explain such deci-
sions often rest on some presumption of altruistic (pure or im-
pure) or other-regarding behaviour. It is now well recognised that 
all human beings possess some motivational tendency to act in an 
altruistic or other-regarding fashion and such motivations can 
also affect economic decisions. A case in point is the issue of pro-
vision of public goods. Since such goods are non-excludable and 
non-rival in consumption, any attempt to elicit users’ willingness 
to pay for such goods will inevitably fail. The free rider problem 
will ensure that consumers do not reveal what value they place 
on a good being so provided because each individual will believe 
that others will pay and the good will be created; and once the good 
is created, non-excludability will ensure he or she cannot be pre-
vented from consuming it and will face no resistance from other 
users because non-rivalness will ensure that the consumption of 
this good by one has no adverse effect on others.

Experimental work involving a game using a voluntary contri-
bution mechanism (VCM) has routinely thrown up quite the 
opposite result. It is observed that self-interested individuals do 
contribute substantially to the provision of a public good. Usually 
some form of altruism is invoked to ensure the existence of a  
cooperative equilibrium, which in turn is justified by the presence of 
trust, belief, common history and such other-regarding behaviour. 
One can alternatively pose the question whether self-interested 
individuals, who fully understand how cooperation in a game form 
can yield an outcome better than overall defection, may “learn” 
from past mistakes and choose an overall strategy of cooperation 
that really reflects the need of individuals to reach a better outcome 
than the one they would get if they simply defected. Further, by 
this these subjects reach a higher level of rationality that rejects 
narrow self-interestedness and aspires towards a higher or wider 
form of rationality, where experienced individuals consciously 
choose cooperation as a superior strategy for long-term gain.

The above point can only be understood by conducting these 
games under various treatment conditions. We will discuss specific 
forms of a public goods game and show how, under various treat-
ments, overall cooperation does occur when the level of coopera-
tion improves and when it does not. Through this we hope to offer 
the reader an understanding about human motivations.

4.2 Public Goods Experiments

A pure public good is characterised by non-rivalness and non- 
excludability in consumption. Non-rivalness in consumption implies 
that a number of consumers can consume the goods or services at 
the same time, while non-excludability means that no one can be 
prevented from using the benefits of the goods or services once it 
has been produced. In other words, non-excludability implies 
that no one can be prevented from enjoying the benefits of the 
goods or services even if he or she has not contributed to the pro-
vision of the goods. This is what makes the provision of public 
goods susceptible to freeriding. 

The incentive to freeride in the provision of public goods has 
led to the belief that decentralised or voluntary mechanisms cannot 
be relied on to provide public goods. That is, it will either lead to low 
provision or no provision at all. However, there is much empirical 
evidence to show that people do not always freeride and community 

members can come together to obtain privately provided public 
goods. Andreoni (2008) writes that in 2005 charitable giving in 
the US was over $269 billion or 1.9% of total personal income. Of 
this, 70% came from individuals. There is also ample evidence 
from India – Wade (1987), Baviskar (1994), D’Silva and Nagnath 
(2002), Moose (2003) and others have shown how community 
members have donated private resources to obtain public goods 
or have evolved stable rules to maintain and regenerate both 
public goods and common property resources.

4.3 Voluntary Contribution Mechanism

The idea here is to design a game to see if people voluntarily contri-
bute to ensure the provision of public goods. First, to avoid any effect 
of differential income on contributions, all subjects are provided 
with an equal initial endowment, from which they make a contri-
bution. Second, in a laboratory setting, it is difficult to actually create 
a public good out of whatever contributions are obtained. To simu-
late the effect of private benefits from a public good, the amount 
contributed is multiplied by a factor greater than one (signifying 
that the benefit from a public good is often many times the original 
capital investment) and divided equally among the subjects.

Thus, the simplest type of public goods experiment involves a VCM. 
In a VCM there are n subjects and each is given an initial endow-
ment of e. From this endowment, they are requested to contrib-
ute any amount, c (0 ≤ c ≤ e), towards a common fund. The sum S 
thus collected is multiplied by a factor m > 1 and equally divided 
among the n subjects. The return to any individual i is given by

Ri = e – ci + m (Σj≠i Sj + ci) / n ...(i)

Where, e – ci = amount spent on private investment, and Σj≠i Sj = 
amount contributed by all participants other than i.

Now from equation (i) we get ∂ Ri / ∂ ci = -1 + m/n < 0 for n > m.
This implies that the marginal return to individual i from an 

extra unit of contribution to the common fund is negative. 
Therefore the dominant strategy for any individual would be to 
not contribute to the common fund. By symmetry, this should be 
true for all individuals and the value of total contributions 
should be 0 or very low. Here, it may be interesting to note the 
similarity of the structure of pay-off and outcome of the VCM 
with those of the prisoner’s dilemma game. This is why the VCM 
is sometimes considered as an n-person prisoner’s dilemma 
game. Thus, the conventional game theoretic prediction for a 
public goods experiment with the VCM was low contribution or 
no contribution by the subjects. But experimental results have 
come up with evidence in contradiction to the theoretical pre-
dictions. (See Ledyard 1995 for an excellent survey of some im-
portant public goods experiments.)

Marwell and Ames (1979) tried to experimentally examine the 
degree of freeriding in public goods games and determine the  
effects of varying experimental conditions like group size, distri-
bution of resources, divisibility of public goods, etc, on contri-
bution to a public good. Two hundred and fifty-six high school 
students were divided into 64 groups of four students each. Eight 
such groups were subjected to eight different treatments. The 
subjects could invest their endowments either in a private good 
with a fixed return or in a public good whose return depended on 
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the group contribution. The subjects were provided with a pay-
off for a large group of 80 with unequal benefits and resources. 
The peculiar feature of the pay-off structure was that at a moder-
ately high level of total group contribution (7,999 tokens, at the 
rate of 1 cent per token) the marginal return was about 6 cents, 
while for all other levels the return was less than 1 cent. This  
implied multiple Nash equlibria, one at which freeriding was the 
optimal strategy and the other where all contributed partially. 
The important finding of the experiment was that nearly 57% of 
the available resources were invested in public goods. This was 
clear evidence of the lack of complete freeriding.

In another experiment by Isaac, McCue and Plott (1985), the 
earning of each period was determined by the level of the public 
goods provided in that period minus the individual’s contribution 
in that period. The level of the public goods was estimated by  
dividing the total contribution by the unit cost of the project. An 
important feature of the experimental design was the introduc-
tion of repetition. The result of the experiment showed that in the 
initial rounds the subjects contributed about 50% of their endow-
ment but by the fifth round contributions dropped to 9% of their 
endowment. Kim and Walker (1984) used a similar design and 
came across similar results. In the first period of their experiment, 
the average contribution was 41% of the group pay-off and it  
declined to 11% by the third period.

Isaac, Walker and Thomas (1984) set up a computerised lab 
experiment to estimate the effect of different factors on freeriding. 
The different factors examined were group size, repetition, marginal 
pay-off and the experience of subjects. They chose two group sizes, 
n=4 and n=10. The number of periods in each treatment was 10 
and the different marginal pay-offs were 1.2, 3 and 7.5. The aver-
age contribution across all the treatments was 42% while the aver-
age of all first period contributions was 51%. These were very close 
to results observed in previous experiments. The other results of 
the experiment were that contribution increased with group size 
for the low marginal pay-off of 3 but no perceptible effect of group 
size was observed for the high marginal pay-off of 7.5. Similar  
effects were observed for repetition except that repetition with 
the lower marginal pay-off decreased contribution. The effect of  
increasing the marginal pay-off from 3 to 7.5 was quite strong as it 
increased contribution in all the cases. Finally, it was observed that 
inexperienced subjects contributed more than experienced sub-
jects. The last observation seemed to suggest that there was some 
form of learning during the course of the experiment.

From the selected experiments that we have surveyed in this 
section we find that there is little or no evidence of complete fre-
eriding exhibited by experimental subjects. In one-shot experi-
ments or in the initial rounds of repeated experiments, average 
contributions have ranged between 40% and 60%. However, it is 
also to be observed that the relatively high contributions in the 
initial rounds of repeated experiments start declining, approach-
ing the Nash equilibrium.

4.4 What Drives Giving in Public Goods Experiments?

Different explanations have been extended to understand posi-
tive contributions in public good games even when the dominant 
strategy is “no contribution”. Some of the important explanations 

are pure altruism, impure altruism, inequality aversion, reciprocity 
and conditional cooperation. According to Nagel (1970), altruism 
is “not abject self-sacrifice, but merely a willingness to act in the 
consideration of interests of other persons, without the need of 
ulterior motives”. The point to be noted in this definition is that 
there is an element of other-regarding behaviour without an ulterior 
motive. This implies that an increase in others’ well-being directly 
increases one’s own utility. Such other-regarding behaviour may 
be termed pure altruism. Most of us give alms to the poor (who 
may even be strangers) and surely we do not expect anything in 
return. However, the act of pure altruism also implies that people’s 
desire to contribute for public goods will decline when the contri-
bution by others is high. Theoretically it has been suggested that 
in large groups altruists will not contribute (Sugden 1982; 
Andreoni 1988). But empirical evidence shows that the crowding 
out of private contributions by government donations is only par-
tial (Andreoni 1993). Moreover, in reality, we observe significant 
individual donations to big charities such as the Red Cross in the 
US or the Prime Minister’s Relief Fund in India.

Then what could be the reason behind people contributing to big 
charities? Here it may be interesting to note that Andreoni and 
Miller (2002) showed that the concept of pure altruism was quite 
consistent with the theory of self-interest. Self-interest has been 
interpreted as an individual choice conforming to an underlying 
preference ordering that is complete, reflexive and transitive. Thus, 
a utility function can describe individual behaviour. However, 
this does not tell us anything about the variables to be included in 
the utility function. So, while the inconsistency between theoretical 
predictions and experimental outcomes can be explained by the 
hypothesis of self-interest, such self-interest does not follow only 
maximising monetary pay-offs. Becker (1974) observed that ap-
parent charitable behaviour might be driven by the desire to avoid 
social scorn or receive social acclaim. Andreoni (1988, 1990)  
extended the theory to impure altruism or “warm glow”. He 
termed social and psychological factors such as social pressure, 
self-respect, self-esteem, and so on as “warm glow”. This implied that 
besides enjoying an increase in the well-being of others, the act of 
giving provided internal pleasure to the donor. The theory of  
impure altruism fares better in explaining the partial crowding out 
of private donations (donations by individuals or private agencies) 
by public donations (by the state) as individuals do not conceive 
private donations to be a perfect substitute for public donations.

Models of inequality aversion (Fehr and Schmidt 1999; Charness 
and Rabin 2002) try to show that subjects behave pro-socially  
towards those who are worse off but punish those who are better 
off. Charness and Rabin, in a dictator game, asked subjects to 
choose between an equal outcome and an unequal but socially 
efficient outcome. The result showed that most subjects chose the 
unequal, socially efficient outcome. However, the experiment 
failed to clearly differentiate whether the subjects were more  
interested in social efficiency or inequality aversion. People are 
sometimes also concerned with the intention of the actions of 
others (Rabin 1993; Falk and Fischbacher 2006). According to 
Rabin, people’s own choice depended on not only the choice 
made by others but also on the choice that they could have made 
but did not. This implied that people were generous towards 
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those who have been kind to them but were willing to punish 
those who have been unkind to them. This has been termed reci-
procity in the literature. While altruism refers to unconditional 
kindness, reciprocity refers to non-selfish behaviour determined 
by the earlier actions of others. That is, when an individual decides 
to contribute to the common fund of a public goods experiment, 
he or she will first judge the behaviour of others to be generous 
and adjust his or her action accordingly. As we shall see in a later 
section, the implication of reciprocity in public goods experi-
ments is that subjects exhibit higher cooperation when the option 
of punishing free riders is incorporated in an experiment.

The concept of conditionality or conditional cooperation is 
close to that of reciprocity. This means that there is a positive 
correlation between the contribution made by a subject and his 
or her perception of others’ contributions. Fischbacher et al 
(2001) found in a laboratory public good game that 50% of the 
subjects contributed more when others also did so. Frey and 
Meier (2004) conducted a field experiment with students of  
Zurich University to examine conditional cooperation. The sub-
jects were to contribute to two social funds after being randomly 
informed either that many (64%) others had contributed or that 
few (46%) others had contributed. The information regarding 
high contribution by others was based on the behaviour of the 
students in the earlier semester, while the low contribution rate 
was the average contribution over the last 10 years. The result 
showed that the subjects who were informed about high contri-
butions gave more compared to those who were informed that 
contributions had been low. 

4.5 Contributions: Kindness or Confusion?

We have seen in the public goods experiments discussed so far 
that participants contribute significantly higher than that pre-
dicted by theory. Andreoni (1995) questioned whether this giving 
was out of kindness and altruism or sheer confusion and error. He 
designed an experiment in which he tried to control for kindness, 
which would leave confusion as the only explanation of coopera-
tive behaviour. The experiment had three treatments. The first 
was a regular VCM. The second was also a VCM but the subjects were 
paid according to their ranks based on the experimental earnings. 
Since the highest rank would be obtained by the highest free rider, 
there was no incentive to cooperate in this treatment. To make 
the results of regular and rank treatments comparable, he con-
ceived a third treatment that paid the subjects their experimental 
earnings but their ranks were also communicated to them. The 
information about their ranks would remind them about the in-
centive structure of the game. The difference between the results 
of the second and third treatments would provide an estimate of the 
number of students who understood the incentives but contrib-
uted out of kindness. The result of the second experiment would 
provide an estimate of the number of students who were confused. 
The outcome of the experiment revealed a significant presence of 
kindness and confusion. About 75% of the subjects were found to 
be cooperative, of whom half were found to be confused.

Houser and Kurzban (2002) addressed the same issue as  
Andreoni. However, in their experiment the incentives to kind-
ness were controlled by making the human subjects participate 

in a VCM with computers. The human subjects were informed 
that the contributions made by the computers were independent 
of the contributions made by them. Consequently, the human 
players had no opportunity to benefit either themselves or other 
subjects through cooperation. The result of the experiment showed 
that 50% of the contributions were out of confusion and that con-
fusion was responsible for higher contributions in the earlier 
rounds. Ferraro and Vossler (2010) focused on the causes and 
consequences of confusion. They carried out an elaborate project 
consisting of four experiments (including two repeated ones) 
combined with micro-econometric models. Following Houser 
and Kurzban (2002), they also included one treatment in each 
experiment where the human subjects had to play with virtual 
players (computers). The important findings of the experiments 
were that confused subjects used experimental parameters and 
the behaviour of other subjects (especially in repeated experiments) 
as cues. Confusion often mimicked other-regarding behaviour 
and thus distorted estimates of altruism. They also found that 
modifying standard instructions could substantially reduce con-
fusion, leading to changes in the distribution of contributions and 
splitting of endowments between private and group exchanges. 

4.6 Factors Affecting Contributions  
in Public Good Experiments

There are many factors such as group size, marginal pay-offs, 
repetition, communication among subjects, options of punishing 
free riders, and so on that may have a direct effect on the level of 
contributions in a public good experiment. Among these factors, 
here we concentrate on two important ones, communication and 
punishment. Yamagishi (1986, 1988), Ostrom, Walker and Gardner 
(1992), Fehr and Gaechter (2000, 2002) and others have conducted 
public goods experiments which showed that subjects exhibited a 
higher level of cooperation when they were given the option of 
punishing free riders even at some cost to themselves. In the  
experiment by Ostrom et al, the subjects were provided with the 
opportunity of punishing free riders by paying a fee. The fee 
would be borne by individuals but the benefits of higher contri-
butions would go to the group as a whole. Thus, the Nash equilib-
rium would be no punishment but the outcome of the experiment 
showed that there were significant levels of punishment.

In the experiment by Fehr and Gaechter (2000), the subjects were 
assigned to two groups, strangers and partners. In the stranger 
group, the subjects were selected at random after each round. 
There were four subjects in each group and the groups played 10 
rounds of a VCM with punishment and 10 rounds without punish-
ment. In the rounds without punishment the groups played the 
normal VCM but in the rounds with punishment there was an 
additional stage in which they could punish low contri butors in 
their group. This experiment was motivated by Hirshleifer and 
Rasmusen (1989) in which they showed that given the opportunity 
of ostracising non-cooperators, rational egoists could maintain 
cooperation for (T-1) periods in a T period prisoner’s dilemma 
game. Here punishment was in the form of a reduction of 10% of 
the points of the punished subject. But punishment was not cost-
less and this implied that if the subjects were only interested in 
their own pay-offs, there would be no punishment.
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The outcomes of the no-punishment VCM reflected the results 
of earlier experiments with significant contributions in the  
earlier rounds followed by a decay or decline in later rounds. The 
opportunity to punish had a significant impact on contributions 
as the low contributors faced a credible threat of punishment. Even 
though punishment was costly, contributions improved among 
both groups and no perceptible decline was observed over 
rounds. In the stranger treatment with punishment, no stable 
behavioural stability or regularity was observed in individual 
contributions. But the partner group contributions tended to 
converge to the socially optimal level. The experiment explained 
why social norms were upheld in societies where there was the 
opportunity to punish those who did not obey norms, even at a 
cost to the punisher. 

Another important factor that has a positive impact on contri-
butions is the opportunity for communication among subjects. 
Subjects are able to form a perception about what others are doing 
through communication. But non-binding communication being 
non-enforceable, it has been theoretically considered “cheap 
talk” (Farrel and Rabin 1996). But there is experimental evidence 
to show that pre-play communication, even when non-binding, 
increases contributions to the common fund. Isaac and Walker 
(1988) found that the mean contribution was higher and the rate 
of decline slower with pre-play communication. It was also ob-
served that when communication was preceded by periods of 
non-communication, contributions rose very slowly and when 
communication preceded rounds of non-communication, the rate 
of decline in contributions was very slow. Brosig et al (2003) sug-
gested that the increase in contributions owing to face-to-face 
communication might be caused by cues from facial expressions, 
body language, tone of voice and removal of anonymity. 

Bochet et al (2006) conducted an experiment with free-form 
communication, removing anonymity and eliminating vocal and 
visual cues. The experiment also tested the effectiveness of com-
bining opportunities for communication and punishment. The 
different treatments designed were a baseline treatment, a treat-
ment with monetary punishment (called the reduction treatment), 
face-to-face communication treatment, face-to-face communication 
treatment with reduction, chat room treatment, chat room treat-
ment with reduction, numerical communication treatment and 
numerical communication treatment with reduction. The impor-
tant findings of the experiment were that face-to-face communi-
cation was most effective, that without a mechanism to ensure 
commitments, numerical communication lacked effectiveness, and 
that monetary punishment without communication improved con-
tributions but not as much as in the case of verbal communication.

4.7 Strategies and Learning in Public Goods Experiments

Why does the average contribution decline with repetition? Two 
answers are generally proposed to explain this phenomenon. 
The first hypothesis relates to a process of learning by the subjects 
about the incentive structure of the experiment and the corre-
sponding choice. As we saw in Isaac, Walker and Thomas (1984), 
inexperienced subjects contribute more than experienced sub-
jects. Palfrey and Prisbrey (1997) explained that normally the 
subjects would make low contributions unless there was some 

element of altruism or error or both on their part. The second 
hypothesis is that subjects behave strategically, contributing 
higher amounts in the initial rounds with the expectation that 
others will also contribute high. But when they find that others 
have not made a high contribution, they reduce their contributions. 
This has been termed reciprocity or conditional cooperation.

Here we discuss a much cited paper by Andreoni (1988) in which 
he designed a lab experiment to isolate the effects of learning 
from the experimental outcome so that the difference could be 
attributed to strategic play. Repetition permitted the subjects to 
develop multi-period strategies that allowed for some strategic 
behaviour even when it was common knowledge that “no contri-
bution” was the dominant strategy. That is, repetition provided 
the subjects with the opportunity to signal future moves to each 
other and, according to Andreoni, this formed the basis of the 
strategies hypothesis. The public goods experiment was conducted 
under two conditions, strangers and fixed partner groups. In the 
first, 20 subjects were randomly assigned to four groups (five sub-
jects in each group). They were informed that they would play 
the game for 10 rounds but the group members would change 
randomly after each period. Thus, there was little possibility of 
developing strategic play among the subjects because every 
round in the stranger composition was an end round. In the sec-
ond condition, 15 other students were assigned to three groups of 
five fixed partners each. They too played 10 rounds but the sub-
jects had no knowledge who the other partners were. Here it may 
be noted that the fixed partner composition gave the subjects 
scope to play strategically. In a fixed partner group, contributions 
were expected to be higher as a partner could continue to con-
tribute high even after knowing that “no contribution” was the 
dominant strategy in a one-shot game. To isolate the learning  
hypothesis, the session was conducted twice; that is, a “restart” 
was included. This was done with the understanding that if 
learning was responsible for the decline in contributions, both 
the strangers and partners would start the second session with 
low contributions. This session lasted for only three periods.

The results of the experiment showed that strangers contri-
buted more than partners and the difference in their contribu-
tions grew in the later rounds. The percentage of free riders was 
more among partners than strangers in the first session but the 
partners started at high contributions in the “restart” session 
while the strangers were unaffected. The outcome of the experi-
ment showed that the strangers, who had no opportunity to play 
strategically, contributed more. This led to a rejection of the 
strategies hypothesis. On the other hand, the fact that the  
subjects contributed high even after an understanding of free 
rider incentives, falsified the learning hypothesis. Thus, both 
the hypotheses were contradicted in this experiment. In his  
concluding section, Andreoni suggested that one needed to con-
sider non-standard theories, looking beyond the characteristics 
of equilibrium, into how subjects make their decisions. The  
partners and the strangers might have had different decision-
making processes with the partners updating their prior beliefs 
on the likelihood of cooperation at a faster rate than the stran-
gers. The alternative suggested was that giving was consistent 
with social norms on participation in a social dilemma. The decline 
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might have been a reflection of the groups’ attempt to enforce 
norms through punishing low contributors. 

4.8 Theories and Experiments on Charitable Fundraising

Prosocial behaviour or simply the act of giving to a public cause 
should depend on the price of giving. This implies that there will 
be a positive relation between prosocial giving and subsidisation 
of the cost of giving. In charities, two types of incentives are pro-
vided – giving rebates on donations and the incentive-providing 
agency making matching contributions. The first incentive can 
take the form of a rebate on income tax and the second can be a 
matching grant provided by the government. To what extent is 
individual giving influenced by the price of giving? It is shown in 
Andreoni (2008) that if t is the tax rate, then the price of giving a 
dollar is (1-t). If the policy of the government is to have a positive 
impact on donation by reducing the tax rate, the required elasticity 
is δg/δ(1-t). (1-t)/g < -1; that is, the policy is effective if giving, 
g, is price elastic. It was generally estimated (Clotfelter 1985; 
Steinberg 1990; Andreoni 2006a) from cross-sectional surveys 
that income elasticity was below 1 (between 0.4 and 0.8) and 
price elasticity was below -1 (between -1.1 and -1.3); that is, it sat-
isfied the price elasticity condition. But Randolph (1995), using 
tax returns from 1979 to 1989, came out with different results. 
According to his estimate, the long-run price elasticity was -0.51 
but the short-run elasticity was -1.55. This implied that givers 
shifted their giving from years of low marginal tax rates to years 
with high marginal tax rates. 

However, Auten, Sieg and Clotfelter (2002) came up with a  
result consistent with the earlier view. They used a similar panel 
of taxpayers but used the technique of having restrictions on the 
covariance matrices of income and prices by assuming the per-
manent income hypothesis. Their analysis returned a permanent 
price elasticity of -1.26. According to Andreoni, the sensitivity of 
the elasticities to the estimation technique and identification 
strategy has left the literature unsettled. Another method of 
changing the relative price of giving is through matching indi-
vidual contributions. This instrument has also been found to have a 
positive impact on charitable contributions (Meier 2005) and it 
has also been found that matching is a more powerful instrument 
than rebate (Eckel and Grossman 2003, 2005). 

Monetary incentives in certain conditions may decrease the  
intrinsic motivation to contribute for a public cause. Titmuss (1970) 
explained that paying for blood undermined social value and 
reduced the willingness of voluntary blood donors. Intrinsic  
motivation is a well-established concept in psychology. Deci, 
Koestner and Ryan (1999) found from a meta-analysis of 128 psy-
chological experiments that tangible rewards had a significant 
negative effect on intrinsic motivation whereas verbal rewards 
had a positive effect. Even though rewards were able to influence 
human behaviour, the negative impact was that they sometimes 
undermined self-regulation and consequently people took less 
responsibility for motivating themselves. 

But do government grants to charities crowd out private dona-
tions? Studies by Kingma (1989), Okten and Weisbrod (2000), 
Hungerman (2005) and others found that the crowding out of 
private donations was negligible. But Payne (1998) argued that 

the government officials who approved the grants to a charity 
were elected by the same people who made private contributions 
to the charity. Thus, both had an interest in giving to the charity. 
To take care of this endogeneity, she performed a two-stage least 
squares analysis and considered government transfers to indi-
viduals as government grants to charities. She estimated crowding 
out to be 50%. However, all the above analyses do not consider the 
impact of government grants on fundraising efforts. Andreoni and 
Payne (2003) considered a 14-year panel of charitable organisations 
and found that there was a significant reduction in fundraising 
efforts in response to government grants. This may be a possible 
explanation for the partial crowding out of private contributions. 

The focus has recently shifted from the supply-side to the demand-
side of the charitable fund market; that is, from the donors to the 
fundraisers. Andreoni (1998) developed a positive theory of capital 
campaigns by charitable organisations. The implication of the 
theory was that a publicly announced seed contribution could 
significantly increase the total amount of giving to a capital 
campaign. Charitable giving for a threshold public good could 
have multiple equilibria. In the absence of initial seed money, the 
outcome could be a Nash equilibrium with zero contributions. But 
with an initial commitment of seed money decreasing the remain-
ing money to be raised, the zero equilibrium could be eliminated. 
According to Andreoni, individuals wanted to give to fundraising 
but would value their gift more if the campaign were successful.

 Andreoni (2006b) explored the role of leadership in giving to 
charitable funds. A single wealthy donor (or a group of donors) 
could make a substantially large contribution to signal the high 
quality of the charity to other donors. If the single wealthy donor, 
the leader, was successful in giving a credible signal to his or her 
followers and they gave more to the charity, it would be in the 
benefit of the leader. But this might give rise to a war of attrition 
over who would be the leader. Andreoni suggested that the person 
who had the lowest cost-benefit ratio in signalling would be the 
first mover. Karlan and List (2007) conducted a natural experiment 
with 50,000 prior donors to test the effectiveness of matching grants 
on charitable giving by measuring the comparative static effects 
of different rates of matching. The experiment’s results showed 
that a matching offer increased both the revenue per solicitation 
and the probability of individual giving. However, in contradic-
tion to conventional belief, it was observed that higher matching 
ratios of $3:$1 and $2:$1 had little effect on the lower ratio of $1:$1.

A second instrument at the disposal of the fundraisers of 
threshold public goods is refunding contributions if the charity 
is not successful (Bagnoli and Lipman 1989). Bagnoli and McKee 
(1991) experimentally confirmed the prediction of Bagnoli and 
Lipman that refund mechanisms produced an efficient provision 
of public goods. List and Lucking-Reiley (2002) conducted a natural 
experiment33 to examine the comparative impacts of both seed 
money and refund mechanisms. Their experiment showed that 
contributions to a charitable fund were positively related to both the 
mechanisms, but the magnitude of the refund effect was smaller 
than the seed money effect. Seed money increased contributions 
five times while refunds increased contributions only by 21%. 

Frey and Meier (2004) found evidence of conditional giving in 
a fundraising field experiment with students of University of  
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Zurich as its subjects. Meier (2005) also found that prosocial  
behaviour was positively related to a matching of people’s donations 
because matching funds reduced the relative price of giving.

4.9 Voluntary Contributions, Social Networks  
and Social Capital

Some of the important theories that have been extended to explain 
prosocial behaviour in public goods experiments are altruism, 
fairness, reciprocity, conditional cooperation, and so on. All 
these theories come under the concept of social preferences. 
Bowles (2005: 96) explains the essence of social preferences – “in 
choosing to act, individuals commonly take account not only of 
the consequences of their actions on themselves but for others as 
well. Moreover they often care not only about consequences but 
also about the intentions of other actors.” The root of social pre-
ferences lies in social capital. This has been defined and viewed 
from different perspectives by different authors. But the common 
characteristics of social capital that have been defined by most 
authors are cooperative norms, trusts and membership of associ-
ations or networks within a societal structure. The three authors 
most commonly referred to in the literature on social capital are 
Bourdieu (1983), Coleman (1988, 1990) and Putnam (1993, 2000). 
Similar ideas are also reflected in the writings of North (1990), 
where he uses the term “informal institutions”. North defined  
informal institutions as codes of conduct, norms of behaviour and 
conventions. Most of these unwritten codes of conduct and norms 
might stem from formal rules but people seldom took cognisance 
of these rules in their daily interactions. Moreover, North observed 
that a good institution (both formal and informal) promoted  
cooperation and reduced transaction costs. These characteristics 
were also prominently present in social capital. 

Bourdieu was interested in explaining how privileged groups 
maintained their status or position of advantage by establishing and 
utilising connections with other privileged people. This enabled 
them to have better access to resources and power. He viewed  
social capital as a resource associated with group networks and its 
effective mobilisation depended on the size of the network. Coleman 
(1988) observed that social capital was created within the family 
or kinship and community networks. He highlighted the possibil-
ity that marginalised communities or members of the working 
class could also benefit by possessing social capital. He viewed 
social capital as an integral part of a societal structure and under-
lined that certain social structures and institutions were better 
suited to develop trust, reciprocity and cooperation than others. 
Putnam examined the importance of social capital and the quality 
of civic life in the development of a democratic society. He referred 
to social capital as social networks, norms and trust that improved 
the efficiency of society. Civic virtue worked best when supported 
by a network of relationships involving social reciprocity. 

Dasgupta (2005) stated that trust was the key to cooperating 
and what scholars had meant by social capital was merely one of 
the means of creating trust. He further argued that social capital 
was a private good with both positive and negative externalities. 
Positive externalities could spread beyond immediate groups but 
negative externalities, like community cohesion developed on the 
basis of caste, religion or race, could take place at the cost of  

outsiders. In the latter case, outsiders might be treated with hos-
tility and suspicion. For the economy as a whole, considerable  
resources might have to be diverted from development purposes to 
resolve intercommunity conflicts. Thus, there was no need to attach 
positive values only to social capital. Dasgupta therefore considered 
social capital to mean interpersonal networks, nothing more. 

The economic importance of social capital, as commonly high-
lighted in the literature, is that it reduces the transaction costs of 
monitoring contracts, and negotiating and enforcing contracts 
and state regulations. Owing to repeated interactions among the 
members of a group or community, trust and cooperative norms 
are established. This trust, along with norms of reciprocity, helps 
to foster collective actions. Social capital arising out of frequent 
and repeated interactions among members also facilitates access 
to private information about each other, which is not accessible 
by outsiders. Through peer monitoring and social sanctions, the 
problem of freeriding can also be avoided. 

According to Grief (1994), societal organisation in developing 
countries is collectivist while it is individualist in the developed 
western world. The social structure in the former is segregated, 
in the sense that individuals interact mostly with members of a 
specific group to which they belong and feel involved in the lives 
of other members of the group. This endogenous partition of  
society into small groups makes individual members dependent 
on groups. This also facilitates in-group communication and  
economic and social collective punishment. Thus, contract enforce-
ment is achieved through informal social and economic institu-
tions where groups can influence their members to comply with 
established norms through economic, social and moral sanctions. 
On the other hand, an individualist society is more integrated and 
has a vertical social structure. The dependence of an individual 
on any particular group is weakened and as a result the ability of 
any group to use economic, social and moral sanctions against a 
member is weak. This has led to the development of societal  
organisations based on legal, political and (second party) economic 
organisation for enforcement and coordination.

Cardenas and Carpenter (2005) reported that in a public goods 
game in Peru, at least 81% of the participants contributed to the 
common fund and the group contribution was naturally quite 
high. The authors referred to a prisoner’s dilemma experiment in 
which Chinese subjects cooperated twice more frequently than 
their American counterparts. Similarly, in a public goods experi-
ment it was found that initial contributions were higher in Viet-
nam than in Thailand. This, according to the authors, might be 
because of the collectivist culture promoted by the governments 
of China and Vietnam compared to the individualism promoted 
in the US and Thailand. 

In the Indian context, such an effect of the institutional environ-
ment on contributions was observed by Mitra and Gupta (2009). 
The experiment was a non-computerised, single-period VCM. There 
were four treatments and the experiment was conducted in three 
sessions. The subjects in the three sessions were from different 
sociocultural backgrounds. In the first session, the subjects were 
30 first-semester students from four different engineering streams 
of a technical college in Kolkata. They were mostly from urban 
Kolkata, exposed to a western system of education. The second 
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session had 30 members from a village community-based organi-
sation (CBO), who had a common history of participating in social 
programmes and sharing local common pool resources (CPRs), 
and had resided together for long. The subjects of the third session 
were from six different CBOs, located in different villages. Even 
though they had a similar sociocultural background to the subjects 
of the second session, they had never worked together as a group. 
The four treatments were designed to find the effect of group size 
and removal of anonymity, allowing pre-play communication and 
contributing for a real-life project, on contribution. An important 
finding of the experiment was that the CBO members in the second 
group were the highest contributors in all the treatments, with 
an average contribution rate of above 85%. The difference in 
contributions between the subjects in the first and third sessions 
was statistically not significant. Even though the subjects in the 
third group had a similar sociocultural background, the bond 
between the members of different CBOs was weak. This might have 
been the cause of lower contributions in this session. The lower 
contribution in the case of subjects in the first session could be 
attributed to their urban background, exposure to a western indi-
vidualistic culture and that they had very little time to interact with 
each other in the group. However, it should also be mentioned 
that in no treatment was the average contribution below 50%.

4.10 Findings So Far

We list some of the important findings from the experiments on 
public goods surveyed so far. They are,
(i) Public goods experiments have shown that the problem of  
freeriding is not as pervasive as predicted in the theoretical liter-
ature. There is little evidence of complete freeriding and subjects 
were found to contribute between 40% and 60% in one-shot 
games or in the initial rounds of repeated games.
(ii) The cooperative behaviour exhibited by the participants  
has been explained in terms of social preferences like altruism, 
inequality aversion and reciprocity. But some experiments have 
also found confusion on the part of the participants to understand 
the game structure and incentives to be an important cause of 
higher contributions.
(iii) Contributions start declining or decaying in the later rounds 
of repeated games. This decay in contribution still remains an 
unexplained phenomenon. There are basically two hypotheses 
that have been put forward to explain it. The first is that the subjects 
take some time to learn the incentive structure of the experiment 
and it is only after they have played a few rounds that they realise 
that zero contribution is the dominant strategy. The second states 
that subjects strategically contribute higher amounts in the initial 
rounds expecting to motivate others to contribute high. But when 
they find that the others have not been as generous as expected, 
they too start contributing low. As we have seen in Section 4.7 above, 
Andreoni (1988) found both the hypotheses were contradicted in 
an experiment conducted by him. However, findings by Andreoni 
(1995), Houser and Kurzban (2002), Ferraro and Vossler (2010) 
and others that confusion accounted for nearly 50% of the initial 
contributions lend partial support to the learning hypothesis. 
(iv) Some factors such as an increasing marginal pay-off, the  
opportunity for communication and the option of punishing free 

riders have been identified as having the potential to improve 
contributions or even reverse the decay. These findings are im-
portant as they suggest possible environments that can promote 
pro-social behaviour in obtaining a public good.
(v) There has been considerable research on charitable fundrais-
ing. The focus has recently shifted from the donors to the  
fundraisers. Since giving to charitable funds was found to be  
dependent on the relative price of giving, fundraisers now try to 
attract more donations by providing incentives such as rebates 
and matching grants. Experiments have confirmed the effective-
ness of these incentives. 
(vi) Finally, it has been revealed that the sociocultural back-
grounds of the subjects have a strong impact on the outcome of 
experiments. These are factors such as norms, habits and trust, 
which the subjects bring with them into the laboratory. It has 
been observed that subjects coming from collectivist societal 
structures with a strong sense of trust and bonding within the 
community contribute more compared to those who come from 
individualist societies. The finding that non-economic variables 
such as trust matter for societies is interesting and has spurred a 
good amount of experimental research. The next section reviews 
some of these findings.

4.11 Trust and Reciprocity

4.11.1 Trust and Economic Organisation

K Arrow (1974) stressed the ubiquity of trust in almost every eco-
nomic transaction, pointing to a positive association between a 
higher level of trust and higher rates of investment and economic 
growth. Trust is seen as an essential social lubricant which facili-
tates cooperation in society and contributes to the maintenance of 
social order at both the micro and societal levels (Fukuyama 1995; 
Putnam 1993, 2000; Luhmann 1988). Trust may solve social  
dilemmas that occur mainly due to the lack of a mechanism to 
monitor, to enforce contracts or commitments and to sanction 
cheaters, and where the role of an external authority may be in-
efficient or very costly. It indirectly promotes social exchange, 
helping society to attain Pareto optimal outcomes. Thus, it can be 
viewed as a facilitator of spontaneous cooperation and informal 
social exchange. 

Recent studies in experimental economics investigate conditions 
for the emergence and sustainability of trust and cooperation in 
the light of various social situations, individual preferences and 
motives, opportunities to communicate, reciprocate and punish, 
patterns of interactions (one-shot vs repeated), past experience, 
culture, incentive structure, and the like. The prisoner’s dilemma 
game has been considered the foundation for the analysis of trust 
and cooperation as it appropriately represents the conflicting  
incentives of the players in any social dilemma. In the standard 
simultaneous prisoner’s dilemma game, given the lack of com-
munication and coordination between players, individual incentives 
to defect outweigh the collective benefit that could be obtained 
from mutual cooperation. To maximise his or her material pay-off, 
every player ends up defecting, obtaining a socially deficient  
outcome. Here the inability to trust others to not preferring indi-
vidual gain over collective gain appears to be the core problem. 
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One of the pioneers of studying the prisoner’s dilemma experi-
mentally, Deutsch (1960) stated that individuals must develop 
mutual trust if they are to cooperate with one another. He argued 
that an individual’s orientation to his or her partner was an im-
portant determinant of development of trust. Deutsch said that 
mutual trust positively affected cooperation when individuals 
were positively oriented to each other’s welfare. He also found 
that individuals with a cooperative orientation made cooperative 
choices that resulted in mutual gain, whereas those with a com-
petitive orientation made non-cooperative choices, resulting in 
mutual loss. These findings established the relationship between 
trust and cooperation, although the exact nature of this relation-
ship was not very clear. Deutsch, with his prisoner’s dilemma  
experiments, initially theorised that mutual trust facilitated  
cooperation, later arguing that mutual trust developed as a result 
of orientation (cooperative or competitive), bringing circularity 
to his arguments. He added to this circularity by arguing that a 
cooperative choice by subjects could be interpreted as a “trusting 
choice”, so cooperation could be an indicator of trust. In short, 
trust was seen both as a feature of a relationship as well as a  
feature of a particular behaviour. 

4.11.2 Measuring Trust

To get rid of this circularity, attitudinal measures of trust other 
than behaviour in prisoner’s dilemma settings were required.  
Rotter (1967) was the pioneer in conducting surveys to measure 
trust and correlating the data with outcomes of prisoner’s dilemma 
experiments. The trust scale he used included social objects 
(such as parents, teachers and physicians) against which subjects 
were supposed to express their trust. Questions were asked to meas-
ure a broader conception of trust or general optimism regarding 
society and filler items used to disguise the purpose of the scale. 
This interpersonal trust scale was additive in nature and a higher 
score showed trust in a great variety of social objects. With the 
help of this interpersonal trust scale, he tried investigating the 
extent to which trust was a characteristic of personality and thus 
would play a role in personal interactions. After extensive work on 
measurement of trust, validity of scales and the link between the 
results of the trust scale with other factors viewed as possible 
predictors of levels of trust (social class, age, Machiavellianism,34 
belief in human benevolence) for two decades, he showed an overall 
positive correlation between (low) high trust and (un)trustworthy 
behaviour. High-trusters were more trustworthy and found it dif-
ficult to lie. They were more likely to contribute for public goods 
through volunteering. They were also observed to have the  
capacity to differentiate people as potential trustees or cheaters 
on the basis of fairly specific cues. The study also showed that 
high and low trusters had a diverse approach towards strangers, 
with the former more likely to trust strangers than the latter. The 
result was consistent with the experimental results on the trust-
ing behaviour of citizens of the US and Japan by Toshio Yamagishi 
and Midori Yamagishi (1994). 

Thornton and Kline (1982) and T Yamagishi (1986, 1994) also 
presented scales to measure variations in trust among individuals 
known as the belief in human benevolence and trust scales respec-
tively. A reasonable correlation between high trust measured by 

such attitudinal measures and behaviour in various experimental 
settings helps determine causation between trust and coopera-
tive behaviour. However, survey researchers in several fields are 
still investigating what exactly the items included in trust scales 
actually measure (Levi and Stocker 2000). 

4.11.3 Trust and Games

Instead of relying on a trust scale, the design of the standard pris-
oner’s dilemma game was modified by providing an exit option to 
subjects with the aim of overcoming the confounding relation-
ship between cooperation and trust. It was predicted that the 
choice to play while there was an exit option could be considered 
as a behavioural indicator of trust whereas the choice to cooperate 
would simply be a behavioural indication of cooperation (Orbell, 
Schwarz-Shea and Simmons 1984). Although experimental results 
of this modified prisoner’s dilemma game were more relevant for 
an analysis of trust and cooperation, the investigation was more 
stimulated by the “trust game”. Under the trust game, the first 
mover (sender) of a subject pair is given a certain amount of money 
and asked whether he or she would like to send any amount to an 
anonymous partner (receiver). Any positive amount sent is tri-
pled before it reaches the receiver, who then decides whether to 
return a part of the tripled amount to the sender. In this sequen-
tial game, with complete information, common knowledge of ra-
tionality and under anonymous conditions, the sender predicts 
that the receiver in an attempt to maximise his or her monetary 
pay-off may not share the tripled amount. Thus, the sub-game 
perfect Nash equilibrium is not to send and receive anything. 

Empirical evidence from experimental economics, however, 
strongly contradicts the standard perfect Nash equilibrium. Berg 
et al (1995) found that about 93% of proposers deviated from the 
theoretical sub-game Nash equilibrium and sent around 50% of 
their initial endowment to their partners. In sending money, the 
players trusted that the partners would return some money to 
them. Reciprocating, the partners returned sizeable amounts of the 
increased endowment. Thus, the amount sent could be treated as 
trust35 exhibited by the sender while the amount returned repre-
sented the degree of trustworthiness. The average amount  
returned stood at 46% of the total. More than 35% of subjects  
returned more than the amount sent. Glaeser et al (2000), in a 
similar experiment, found that an average 83% of the endowment 
was sent by the first player and 46% of the doubled amount was 
returned by the recipient. Barr (2003) also supported the high 
correlation between trust and trustworthiness by conducting the 
trust game in anonymity in 24 Zimbabwean villages with 141 pairs. 

4.11.4 Strategic-Cognitive View of Social Orientation. 

The social motivations outlined by McClintock (1972), which 
were further used to categorise subjects, enjoy a great deal of  
importance in the experimental work on cooperation and trust. 
Some subjects were motivated by individual goal maximisation 
(egoist), others tried to maximise the gap between their own and 
other’s pay-off (competitive), and another category attempted to 
minimise the gap between their own and other’s pay-off (coop-
erative). These motivations also reflected, among others, differ-
ences in expectations that could vary according to social context 
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or situations. Thus, trust was viewed in this context as a positive 
expectation of the level of cooperativeness of others. Kuhlman, 
Camac and Cunha (1986) called this approach the strategic- 
cognitive view of social orientation. It was the expectation about 
the behaviour of others (that others will cooperate/compete) that 
allowed subjects to be classified as cooperative or competitive. 
Competitors were less likely to expect others to cooperate and 
tended to see them as competitive. But cooperators viewed others 
occasionally as cooperative and occasionally as competitive (but 
not uniformly cooperative). This also meant that cooperators, 
unlike competitors, were more likely to differentiate between 
situations in which it “paid” to cooperate and those in which it 
did not. Even egoists were ready to cooperate if they understood 
the long-term consequences of non-cooperative behaviour and at 
the same time trusted others (Yamagishi 1995). 

New Variants of Trust Games

Along with these motivations and types of subjects, experimen-
talists have developed new variants of the trust game to examine 
the factors that facilitate or inhibit the emergence of trust under 
different social conditions. We now discuss the structures of the 
games conducted and the results obtained. Yamagishi (2001) 
found high trusters (based on a six-item general trust scale) were 
more accurate in estimating their partners’ behaviour than both 
low and medium trusters in the prisoner’s dilemma game. Here, 
subjects met each other in a group discussion that had no connec-
tion with the experiment. Yamagishi, Kikuchi and Kosugi (1999) 
found that high trusters were more sensitive than low trusters to 
information revealing a lack of trustworthiness in others. Similarly, 
since high trusters could make more accurate predictions, they 
cooperated more. Yamagishi, Cook and Watabe (1998) conducted 
two experiments with college students in the US and Japan with 
the hypothesis that social uncertainty would promote commit-
ment and that high trusters would form committed relations less 
frequently than low trusters. The hypothesis was proved with ex-
perimental data. Low trusters in both cultures were less willing 
to take the risk of locating a more profitable opportunity in an 
uncertain environment. They were more concerned about avoid-
ing the possibility of exploitation. They opined that high trusters 
were not gullible but appeared to be expert readers of social  
signals, knowing when it paid to cooperate and when it did not. 

Orbell and Dawes (1993) showed that high trusters were more 
likely to interact with strangers, at least in the first encounter. 
They enjoyed more profitable interactions on confirmation of 
their expectations about trustworthiness than low trusters. The 
risk-taking or low-caution attitude of high trusters was further 
supported by Wright, Maggied and Palmer (1975), who gave tele-
phone invitations to high and low trusters (based on their rank 
on a trust scale) for a final experiment and examined the pattern 
of questions asked by the subjects. While high trusters asked for 
details about the experiments, low trusters asked suspicious 
questions (regarding the nature of the study or means by which 
the caller got their contact numbers). The exercise concluded that 
high trusters not only asked significantly fewer questions than low 
trusters but also significantly fewer suspicious questions. This  
behaviour by low trusters could be considered an indicator of 

their risk-averse attitude. Parks and Hulbert (1995) studied this 
aspect with the help of a public good game and a resource dilemma 
game. They found that in the presence of fear (of being cheated) 
high trusters would cooperate more frequently than low trusters, 
while in the absence of fear, both cooperated at the same level.

With the aim of backing biologically and culturally derived  
hypotheses that reciprocity supports cooperation, experimentalists 
control for all alternative explanations of cooperation in trust 
games, such as the effects of repeated-game reputation, punishment 
threats and the availability of information. The results of these 
experiments confirm that reciprocity exists as a basic element of 
human behaviour and that this accounts for the trust extended to 
anonymous counterparts (Berg, Dickhaut and McCabe 1995). 
However, a delay of reciprocity affects cooperation adversely. Ko-
morita, Hilty and Parks (1991) conducted two treatments of the 
prisoner’s dilemma game, one with an immediate reciprocation 
opportunity and another where the opportunity to reciprocate 
was postponed by one round. They observed that the mean pro-
portion of cooperative choices was greater when reciprocation 
was immediately possible than when it was postponed. The delay 
in reciprocation might have been perceived as a lower willing-
ness by the partner to be cooperative. 

The experiments surveyed so far mainly demonstrate the emer-
gence of trust and cooperation in response to structural variations 
in the game setting. It would be interesting to study its emergence 
in various social contexts where the potential determinants are 
external or unalterable to the experimenter, such as the social 
identities of the subjects, size of the group to which the individual 
belongs, the degree of communication, the existence of time pres-
sure, and third-party effects. In-group favouritism fosters trust for 
those on the inside a circle and distrust for outsiders. In experi-
ments, De Cremer and Van Vugt (1999) found social identification 
had a positive effect on promoting cooperation in a social di-
lemma. They stated that selfish individuals could be encouraged 
to cooperate by increasing the salience of their group member-
ship. Common group membership increased mutual trust in the 
group, which could increase the level of cooperation. Inter-group 
trust and cooperation is a complex phenomenon yet to be ex-
plored fully. The size of a group also matters. If the group size is 
sufficiently large, strategic considerations become less relevant, 
resulting in eroding the significance of trust in cooperation (Sato 
1988). On the other hand, if in-group biases are created, the group 
size can augment the effect of trust on cooperative behaviour. 

Communication plays an important role in promoting trust and 
thus cooperation. Granberg, Stevens and Katz (1975), in repeated 
rounds of the prisoner’s dilemma game, showed that cooperation 
decreased over time in the absence of communication. Mori (1996) 
studied the effect of pre-experimental communication on general 
trust (towards human beings in general; strangers were a part of 
group) and specific trust (specific to a particular person or interac-
tion). The results revealed both types of trust to be contingent on 
communication and the opportunity to communicate strongly af-
fected specific trust towards a partner with whom communication 
had occurred. Caldwell (1976) and Dawes, McTavish and Shaklee 
(1977) also showed the significance of pre-game communication, 
especially face-to-face interaction, as a facilitator of cooperation. 
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5 Experiments in the Indian Context
 
 
 

Over the past few years, experimental economics has 

become increasingly visible in research activity in India.

The concluding part of this survey offers a brief overview 

of experiments conducted in the Indian context.  

These have been largely field experiments. 

The concluding part of the survey takes an overview of some 
of the experiments conducted in the Indian context. Only 
those experiments that are not covered in the body of the 

survey are discussed here. Again, the aim is to illustrate rather 
than provide an exhaustive list. What will strike the reader is that a 
majority of the experiments surveyed here are field experiments 
rather than those conducted in a laboratory. Field experiments  
occupy a middle ground between laboratory experiments and 
naturally occurring field data. Relative to a laboratory experiment, 
a field experiment clearly gives up some of the control that the 
laboratory experimenter may have over his or her experiment. 
The trade-off is greater realism compared to a laboratory experi-
ment. There are a number of reasons why field experiments may 
produce results that differ from laboratory experiments. The people 
whom one encounters in the field undertake activities that they 
presumably have self-selected themselves into. For instance, one 
might expect regular bidders to have more skills and interest in 
auctions compared to randomly selected university students. In 
addition, a laboratory experiment may not be fully representative 
of the real world. In the laboratory, experimenters usually induce 
all the theoretical modelling assumptions. In a field experiment, 
one has to accept real-world preferences and institutions. 

The first result surveyed here is a study of institutional cor-
ruption. Bertrand et al (2007) studied the allocation of drivers’ 
licences in Delhi by randomly assigning 822 driving licence  
applicants to one of three categories – bonus, a category where 
individuals were paid a bonus for obtaining a permanent driv-
ing licence quickly (within 32 days of obtaining their learner’s 
licence); lesson, a category that was offered free driving lessons; 
and a comparison category. The first two categories were found to 
be more likely to obtain licences. However, bonus group members 
were more likely to make extralegal payments to obtain a licence. 
Also, individuals in the bonus group were more likely to obtain 
licences without actually knowing how to drive. This showed 
that corruption did not merely reflect transfers from citizens, 
but also distorted allocation.

In a randomised field experiment, experimenters separate  
participants into two or more groups – a treatment group (or groups) 
and a control group. Members of the treatment group receive a 
particular intervention, which the control group does not. This 
methodology is well suited to gauge the efficacy of the intervention. 
Sometimes randomised experiments occur naturally. Banerjee et al 
(2007) presented the results of two randomised experiments con-
ducted in primary schools in Mumbai and Vadodara. A remedial 
education programme, Balsakhi, hired young women to teach 
students lagging behind in basic literacy and numeracy skills. It 
increased the average test scores of all children in treatment 
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schools by a 0.28 standard deviation, mostly due to large gains by 
children at the bottom of the test-score distribution. A computer-
assisted learning programme focusing on maths increased scores 
by a 0.47 standard deviation. One year after the programme, the 
initial gains remained significant for targeted children, but they 
faded to about a 0.10 standard deviation. 

A paper by Chattopadhyay and Duflo (2004) used political 
reservations for women in India to study the impact of women’s 
leadership on policy decisions. Following a constitutional amend-
ment in 1992, one-third of gram panchayat pradhan (president) 
positions in India have been randomly reserved for women. Village 
councils are responsible for providing many local public goods  
in rural areas. Using a data set that the authors collected on 265 
village councils in one district each in West Bengal (Birbhum) 
and Rajasthan (Udaipur), they compared the type of public goods 
provided in reserved and unreserved village councils. They showed 
that reservation affected the types of public goods provided. 
Specifically, leaders invested more in infrastructure that was  
directly relevant to the needs of their own genders. These results 
indicated that a politician’s gender did influence policy decisions. 
More generally, they provided new evidence on the political 
process. In particular, they provided strong evidence that the 
identity of a decision-maker influenced policy decisions. This 
provided empirical support to political economy models that seek 
to enrich the Downsian model. The results were consistent with 
earlier evidence that showed that US senators’ votes did not reflect 
either the wishes of their constituency or their party, and work 
that indicated that in Indian states where a large share of seats 
was reserved for minorities in the legislative assembly, the level 
of transfers targeted at these minorities was higher. This study of 
village councils had the advantage of being based on a randomised 
experiment where identification was entirely transparent.

Public Goods Allocation

A number of experiments have studied public goods allocation. 
Some of them have already been summarised in the section on 
public goods. The public goods problem, either viewed as a problem 
of extraction or that of contribution, has a long history in social 
science. The experimental design in Chakravarty et al (2010a) 
used a standard VCM game with a moderately large group of 10 and 
face-to-face communication. The subjects, who were villagers in 
the Gori-Ganga basin of the central Himalayas, were not rematched 
every period. A noteworthy general observation was that even 
with a relatively low marginal per capita return (MPCR = 0.2) and a 
large group, there was a steady contribution rate of around 55%, 
which diminished slightly at the end of the session to around 
50%. The paper also delved into the demographic characteristics 
of the subject pool and found that individual contributions to the 
common pool were determined by gender, age, caste, literacy 
and history of cooperation in the experiment. However, face-to-
face communication was not seen to increase average individual 
contributions to the common pool. 

Experiments involving the characteristics of individual prefer-
ences have also been carried out. A study by Bansal et al (2010) 
made two important contributions to the literature by studying 
consumer attitudes towards genetically modified (GM) foods. 

First, given that India is a developing country, it elicited willingness-
to-pay for similar food products that differed only in their GM 
content. Second, and more importantly, it examined how proba-
bilistic information mattered in the formation of food preferences. 
The paper advanced a definition of consumers who were weakly 
GM averse; that is, those who did not react to probabilistic infor-
mation unless it came in the form of a label. An experiment in-
volving auctions of food products was designed to estimate weak 
GM aversion on the part of such consumers. In this experiment, 
about one-fifth of GM-averse subjects were weakly averse. The 
presence of such consumers may have implications for the poten-
tial market for labelled GM foods. 

Chakravarty and Roy (2009) used the multiple price list method 
and a recursive expected utility theory of smooth ambiguity to 
elicit attitudes to risky and ambiguous prospects. In particular, 
they investigated if there were differences in agent behaviour  
under uncertainty over gain amounts vis-à-vis uncertainty over 
loss amounts. On an aggregate level, they found that subjects 
were risk averse over gain and risk seeking over losses, display-
ing a “reflection effect”, and that they were mildly ambiguity 
averse over gains and mildly ambiguity seeking over losses. Fur-
ther analysis showed that on an individual level, with respect to 
both risky and ambiguous prospects, there was limited incidence 
of reflection effects where subjects were risk or ambiguity averse 
(seeking) in gains and seeking (averse) in losses, though this inci-
dence was higher for ambiguous prospects. A very high propor-
tion of such cases of reflection exhibited risk (ambiguity) aversion 
in gains and risk (ambiguity) seeking in losses, with the reverse 
effect being significantly present in the case of risk but almost 
absent in the case of ambiguity. Finally, the results suggested that 
reflection across gains and losses was not an individual trait but 
depended on whether the form of uncertainty was precise or  
ambiguous since we rarely find an individual who exhibits reflec-
tion in both risky and ambiguous prospects. 

Chakravarty et al (2010c) reported results from an experiment 
comparing the effects of vague versus precise pre-play communi-
cation in a highly competitive two-player game with conflicting 
interests. In the classic traveller’s dilemma game, non-binding 
precise messages about the intent of play are pure cheap talk. The 
authors conjectured that a form of imprecise pre-play communi-
cation whereby subjects could submit ill-defined messages might 
help foster cooperation because of their vagueness. Comparing 
behaviour, both across modes of communication and to a base-
line case without communication, the findings suggested that  
cooperation was highest when players could communicate using 
precise numerical messages. When communication with ill-defined 
messages was allowed, then conditional on receiving a message, 
subjects acted more cooperatively than when no message was 
received. However, overall, the ability to exchange ill-defined 
messages did not substantially improve cooperation.

Decisions with uncertain outcomes are often made by one 
party in settings where another party bears the consequences. 
Whenever an individual is delegated to make decisions that  
affect others, such as in a typical corporate structure, does he or 
she make decisions that reflect the risk preferences of the party 
bearing the consequences? Chakravarty et al (2010b) examined 
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this question in two simple settings, lottery choices and sealed 
bid auctions, using controlled laboratory experiments. They 
found that when an individual made a decision for an anonymous 
stranger, there was a tendency to exhibit less risk aversion. This 
reduction in risk aversion was relative to his or her preferences, 
and also relative to his or her belief about the preferences of others. 
This result has significant implications for the design of contracts 
between principals and agents.

People care about relative, not absolute, income. A paper by 
Carlsson et al (2009) investigated the importance of relative 
income within and between castes in the Indian caste system us-
ing a choice experimental approach. The results indicated that 
slightly more than half of the marginal utility of income on aver-
age came from some kind of relative income effect. This was compa-
rable to the results from studies in other countries. Belonging to a 
low caste and having a low family income were associated with a 
higher concern for relative income. Moreover an increase in the 
mean income of the caste to which the individual belonged, eve-
rything else held constant, reduced utility for the individual. 
Thus, the negative welfare effect of having a reduced relative in-
come compared to the own caste average income dominated the 
positive welfare effect due to increased relative income of the 
own caste compared to the income of other castes.

Measuring Social Inequality

Carlsson et al (2003) measured social inequality aversion through a 
“veil of ignorance” experiment using students at Jadavpur  
University. Choosing from behind a veil of ignorance, or choosing 
between societies without knowing what characteristics one 
would have in different societies, including where you would be 
placed, has been long used to judge the fairness of societies. 
However, empirical work has been relatively scanty. In this study 
with 364 students from Jadavpur University, respondents made 
eight pair-wise choices between societies A and B. They were 
given information on the highest, lowest and average income in 
each society and average income as well as degree of inequality 
was always higher in society A compared to society B. The results 
enabled the authors to estimate individual specific relative risk 
aversion, which may be interpreted as social inequality aversion, 
and also econometrically test the determinants of such risk aver-
sion. The median relative risk aversion was found to be quite high 
at 3, and independent of caste.

What are the mechanisms through which social discrimination 
affects individual achievement? A growing literature in social 

psychology on the stereotype threat finds that stereotype-based 
expectations influence individual performance in the domain of 
the stereotype. Hoff and Pandey (2006) investigated whether public 
revelation of social identity affected cognitive task performance 
and responses to economic opportunities by young boys in Indian 
villages (sixth and seventh graders drawn from the top and bottom 
rungs of the caste hierarchy). The subjects were asked to learn 
and then perform a task with incentives and the authors deter-
mined when they would know their castes. In the control condi-
tion, the subjects were anonymous within the six-person group. In 
the experimental condition, the experimenter revealed the names 
and castes of the subjects. In the anonymous condition, there was 
no significant difference between the performance of the low-caste 
and high-caste subjects. However, when the caste was revealed, a 
significant gap appeared, which was because of a 20% decline in 
the performance of the low-caste students. 

Narayan and Jain (2010) investigated the challenge of design-
ing a performance-based incentive scheme for school teachers. 
When teachers specialised in different subjects in a society with 
social prejudice, a performance-based pay that depended on av-
erage student performance made teachers coordinate their ef-
forts to help high-status students and turn away from low-status 
students. Laboratory experiments with future teachers as subjects 
showed that a performance-based pay made teachers decrease 
efforts to help low-caste Hindu students compared to upper-caste 
Hindu or Muslim students. But one observed greater effort and 
lower intra-class variation in a remedial incentive design where 
teachers were penalised if students received zero scores.

The above is a necessarily incomplete review of experimental 
economics literature in the Indian context. Over the past few 
years, experimental economics has gained increased visibility in 
organised research activity in India. The first conference on  
experiments was held at the Centre for Experiments in Social 
and Behavioural Sciences, Jadavpur University in December 2008. 
This was followed by a conference on experimental social sciences 
at the Centre for Computational Social Sciences, University of 
Mumbai in December 2009. A third conference was held on  
27-28 December 2010 at the Centre for Experiments in Social 
and Behavioural Sciences, Jadavpur University. Courses in  
experimental economics are also being taught in a few but  
important teaching centres such as the Department of Economics, 
Jadavpur University and the Department of Economics, Univer-
sity of Mumbai. The future for the subject in India seems bright 
despite its delayed emergence.

Notes

 1 A great deal of this section and the subsequent 
sections of this chapter rely on material from 
Smith (1991).

 2 Experimental economists are often surprised to 
learn that they have been using some version of 
the written instructions devised by Siegel for their 
own experiments. A perusal of the words used by 
Siegel (see the instructions appendix to Fouraker 
and Siegel 1963) is often useful.

 3 The instructor offers to auction off a dollar bill in 
the class with five rules: (1) bidding starts at  
5 cents, (2) bidding increases in steps of 5 cents, 
(3) the highest bidder gets the dollar bill and 
pays the amount bid, (4) the second highest bidder 

pays the amount bid but receives nothing, and 
(5) no conversation or collusion is permitted 
among the participants.

 4 It is, of course, possible to come up with many 
naturally occurring markets whose organisation 
may be better approximated by Chamberlin’s open 
outcry procedures.

 5 In neoclassical economics, a strictly rational indi-
vidual is one who can assign a probability distri-
bution over all possible outcomes in a problem 
and then choose the one that maximises his ob-
jective function.

 6 The idea of heuristics as a second-best approach, 
originating because of mental limitations, has 
been recently questioned. Several studies such as 

Gigerenzer and Brighton (2009) have shown us 
that very often fast and frugal computations give 
us much more predictive accuracy (not in terms of 
mean prediction but with respect to individual 
prediction) than models that compute over the 
entire set of variables. 

 7 The expected utility form for a lottery (x;p) takes 
the form E[U(x)] = p.U(x), where U(.) is concave, 
continuous and differentiable, and p is a probability 
density. The linear, additive nature of this func-
tional form makes it easy to use for empirical work.

 8 See Harrison (1989, 1992, 1994) for a pay-off 
dominance critique of experiments in economics.

 9 The three main principles that should govern pay-
ments in an economic experiment are salience, 
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dominance and monotonicity. Salience requires 
that the payment given to a subject must be differ-
ent for different outcomes in the game/decision 
theoretic situation. Dominance requires that the 
reward medium dominate decision costs for the 
subjects and monotonicity implies more of the  
reward medium is preferred to less of the reward 
medium. See Friedman and Sunder (1994), Harrison 
(1989, 1992, 1994), Plott (1991) and Smith (1989) 
for a more detailed exposition on monetary incen-
tives in economic experiments. 

 10 For studies where the pay-offs are non-monetisable, 
see Ariely and Loewenstein (2005), Ariely,  
Loewenstein and Prelec (2003) and Berns et al 
(2007).

 11 The evolutionary biologist Dawkins (1989) also 
expresses some reluctance at accepting this “as if” 
approach to decision-making when he states that 
in problems that involve spatial computation like 
a baseball player running to catch a ball “he be-
haves as if he had solved a set of equations in pre-
dicting the trajectory of the ball … at some sub-
conscious level, something functionally equiva-
lent to the mathematical calculations is going on.”

 12 The idea that motivations beyond the simple  
calculus of self-aggrandisement could drive human 
behaviour was noted more abstractly by Hume 
(1969) and extended by Smith (1759) in his Theory 
of Moral Sentiments. Adam Smith may have been 
the first economist (or as they were then known, 
moral philosopher) to attribute psychological  
motivations to economic activity such as other  
regarding preferences and bounded rationality.

 13 This approach includes the EUT (von Neumann 
and Morgenstern 1944) and the Subjective Expected 
Utility (Savage 1954).

 14 These “mistakes” are far from thoughtless acts 
committed by people of low intelligence. They 
are behavioural patterns that are displayed by 
people of various intelligence levels and are 
largely indicative of preferences. Accordingly, an 
individual committing a “mistake” continues to 
deviate repeatedly from the expected behaviour-
al norm. She or he may even suffer monetary 
pay-off consequences as a result of her or his 
choices, but her or his preferences may be diffuse 
enough that other rewards (some potentially 
non-monetisable) outweigh the observed sub-
optimality as measured from any one chosen  
behavioural norm. 

 15 Camerer (1995) uses an interesting example to  
illustrate local and global confidence. Most aca-
demics tend to be overconfident about the chanc-
es of their current research getting into a respect-
able journal (local overconfidence), but are much 
more realistic about the chances of their next 10 
articles, displaying less global overconfidence.

 16 Specifically the subjects were given base rates 
P(+PSA) = 0.05, the probability that a male in his 
50s screened for the first time tests positive and 
P(+C)= .025, the single-point-in-time probability 
of prostate cancer in the same population, and 
asked to estimate the posteriors P(+PSA/+C), 
that is, the test’s sensitivity and P(+C /+PSA), the 
Bayesian posterior and checked by how much the 
ratio P(+PSA/+C) / P(+C /+PSA) deviated from 2.

 17 We feel that the empirical/computational bent of 
psychology-based research on decision-making has 
made it less than attractive to mainstream econo-
mists. In decision research in psychology, bench-
marks of comparison are diffuse and contextual. 
This often makes analyses and conclusions harder 
to adhere to the realm of positive economics where 
observed behaviour can be compared against 
some universal benchmark and the difference ex-
plained using a modification of the proposed un-
derlying model. However, over the years, “anom-
alies” emerged, which could not be explained by 
trivially tweaking the standard neoclassical model. 
The ensuing quest to look for alternative explana-
tions outside the field has over time strengthened 
the appeal of behavioural economics. Over the last 
decade, the role of other areas in social science, 
including psychology and evolutionary biology, in 

explaining human behaviour within the frame-
work of economics has increased.

 18 The independence axiom of the EUT states that if 
a lottery is L1L2, then a mixture of L1 and a third 
lottery L3 should be similarly preferred to a mix-
ture of L2 and L3; that is,- tL1 + (1-t)L3 ≥  tL2 + (1-t)
L3, ∀ t ∈ [0,1]. 

 19 A second theory entitled the rank dependent  
expected utility model by Quiggin (1982) also  
explained the Allais paradox by overweighting 
unlikely extreme events rather than all low prob-
ability events. Rank dependent weightings were 
incorporated into the Cumulative Prospect Theory 
by Kahneman and Tversky (1992).

 20 For example, Choquet (1955) essentially assumes that 
when a probability mass cannot be assigned with 
certainty across the available set of alternatives, it is 
assigned directly to the worst possible alternative.

 21 Binswanger’s (1980) experiment would be referred 
to as an artifactual field experiment, in which the 
design is almost identical to a conventional lab 
experiment but with a non-standard (non-student) 
subject pool. For definitions and a detailed survey 
of field experiments, see Harrison and List (2004). 

 22 The OLS risk elicitation device was developed by 
Binswanger (1980, 1981) in an early attempt to 
calibrate risk attitudes using experimental proce-
dures and real pay-offs. Each subject is presented 
with a choice of eight lotteries, shown in each row 
of panel B of Table 1, and asked to pick one. Alter-
native O is the safe option, offering a certain 
amount. All other alternatives increase the aver-
age actuarial pay-off but with increasing variance 
around that pay-off. For a detailed analysis of the 
pros and cons of different risk elicitation tech-
niques, see Harrison and Rutstrom (2007).

 23 Terminal wealth in a lottery choice situation 
would have decisions made over the final wealth 
computed by integrating the prizes of the lottery 
(probabilistic income) with the decision-maker’s 
initial level of wealth. The EU of income computes 
the EU only over the changes in this terminal wealth, 
which correspond to the prizes in the gamble. 

 24 The basic idea is to endow the subject with a  
series of lotteries, and to ask for the “selling price” 
(or more technically the certainty equivalent) of 
the lottery. The subject is then told that a “buying 
price” will be picked at random and that if it exceeds 
the stated selling price, the lottery will be sold at 
that price and the subject will receive that buying 
price. If the buying price equals or is lower than the 
selling price, the subject keeps the lottery and plays 
it. In structure this is similar to the Vickrey (1961) 
or second price auction (without any strategic 
motivations). In their important paper Karni and 
Safra (1987) show that the BDM is not incentive 
compatible when the object being valued is a lottery. 
Moreover, according to Horowitz (2006), the BDM 
may not always be incentive compatible because 
even in situations when the object being valued is 
not a lottery, an individual’s selling price may depend 
on the distribution of potential prices unless a very 
specific assumption (summarise an agent’s prefer-
ence by their certainty equivalent) is made. 

 25 Chakravarty et al (2010a) use this multiple price 
list to investigate the case that lies between the real 
and hypothetical pay-offs in Holt and Laury (2002); 
that is, prizes are real but accrue not to the decision-
maker but to a third party who passively collects 
this payout. Individuals are seen to be more risk 
neutral when they make decisions on behalf of a 
third party vis-à-vis when they make decisions 
where the pay-offs accrue to themselves.

 26 For example, if we have two competing models for 
behaviour, say the EUT and the Prospect Theory, 
we first compute the conditional likelihoods for these 
two models. We then aggregate these conditional 
likelihoods (using probability weights) to form 
the grand likelihood function which we estimate.

 27 According to Harrison and List (2004), a natural 
field experiment is one in which the environment 
is where the subjects naturally undertake the 
tasks that they perform and where the subjects do 
not know that they are in an experiment.

 28 The ESA is the largest body of experimental econ-
omists in the world today.

 29 They speculate that senior economists are less 
price sensitive than junior economists due to 
higher income, research grants, and the like. 
Also, senior economists are more experienced in 
decision-making in this context and thus are less 
prone to decision-making anomalies (List 2003).

 30 An ultimatum game, first studied experimentally by 
Güth et al (1982), is one where a proposer sends 
an offer to a responder splitting a rupee in a pro-
portion that is acceptable to him. If the responder 
agrees to the split (say 60p-40p) then these are 
the final allocations. If the responder does not 
agree to the split, both get zero. The Subgame 
Perfect Nash Equilibrium (SPNE) of this game is 
for the proposer to keep the full rupee and offer the 
responder nothing. The responder in equilibrium 
should accept this offer. Empirically, however, 
this SPNE is rarely played – proposers are mostly 
equity preserving in their offers and responders 
often reject moderately non-egalitarian offers. 

 31 Weird stands for western, educated, industrialised, 
rich and democratic.

 32 Many neuroscientists believe there is a special-
ised “mentalising” (or “theory of mind”) module 
that controls a person’s inferences about what 
other people believe, feel, or might do. This is of 
particular interest to economists.

 33 Natural experiments are conducted in a natural 
setting; that is, on their own, without intervention 
from the investigators. All that the experimenters 
do is to build in one additional stimulus in the 
naturally occurring phenomenon. The point is to 
study the effect of this additional stimulus on the 
outcome of the experiment. 

 34 A scale that allows the identification of types of 
subjects, who vary in cooperativeness.

 35 Russell Hardin argues that risk taking is a better 
term than trust for the money sent by the sender.
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