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Experimental economics
•

Economics is a “behavioral science” since it focuses on people’s decisions on the use of scarce resources.
Since about the beginning of the twentieth century economics has stood apart from other disciplines dealing
with human behavior in its broadest sense due to the fact that it uses formal mathematical models and abstract
theories based on clearly defined assumptions.

•

Economic research based on models allows the assumptions on which a scientific statement is based to be
precisely stated in a mathematical sense, thus enabling us to very precisely specify the situation to which the
theory is to be applied. The decisive factor here is that the formal method allows the conclusions that
economists draw to be derived and proven from the assumptions with exactly the same precision. Economists
can therefore make “if-then” statements whose clarity and precision would be unimaginable without formal
methods.

•

At first sight, economists pay a high price for the clarity of these statements. A real-world test of the theory is
scarcely possible because the assumptions used in the models economists construct have a high degree of
abstraction from the real conditions of the everyday economic world and because they use ideal-typical
behavioral models. And what good is a theory that makes unambiguous and mathematically elegant statements
if it is not possible to know whether these statements have any significance for economic reality? This
“empirical weakness” is transformed into a strength when the possibility of verifying the theory experimentally.

•

It is no longer possible to imagine the economic sciences without experimental research. It has become a wellestablished method and is used in virtually all branches of economics. Today it is a matter of course that
experimental work is published in nearly all international economic journals and are regularly featured in the top
journals. This has not always been the case. Only 30 years ago, experimental work was an absolute rarity in
important journals and experimental research on a wider scale has only existed since the 1970s.

Experimental economics
•

It is mainly thanks to two important characteristics that experiments are so well suited to testing formal theory.
First, experiments make it possible to vary the conditions under which decisions are made in a targeted and
controlled way. The experimenter is in control of what information he provides the subject, and can thus
systematically investigate what influence the extent to which the decision-maker is informed has on the decision.

•

This possibility to adjust the variables that are important for behavior in a controlled way represents a second very
important feature of experiments. It allows the researcher to pose the question that specifically interests him and
to gather the data that is specifically relevant to this question. He is not reliant on economic reality to provide the
data he requires to investigate a particular issue. Rather, he is in a position to generate the data to virtually every
question that can be asked.

•

This means, though, that the opportunities oﬀered by experimental research go beyond merely verifying theories.
It can also be used to search for stylized facts, regularities in behavior that have not, at least not yet, been
described by theories. By this means, explorative experiments yield observations that could provide valuable
information as to how successful behavioral theories can be descriptively formulated.

•

The range of application of the experimental method is therefore not limited to those areas determined by existing
theories. Roth (1995) once aptly described this by attributing three main functions to experiments. They can
“speak to theoreticians” by testing theories and helping to find new theories, they can “search for facts” by
uncovering stylized facts, and finally they can “whisper in the ear of princes”, i.e. they can be used to provide
policy advice.

•

Experiments can be done in the laboratory or in the field. These may be experimental setups designed by
scientists (in the laboratory or the field); they may also be experimental designs that arise naturally.

Control vs. external validity

The History of Economic
Experiments
•

As early as 1931 Louis Leon Thurstone attempted to derive indiﬀerence curves experimentally by oﬀering subjects a
(hypothetical) choice between alternative bundles of goods. Thurstone himself was not an economist, but a
psychologist, and the experimental methods he used were more consistent with those of experimental psychology
and less with those used by experimental economists today. The criticism that directed at this experiment said that
essentially nothing can be learned from hypothetical questions because the subjects are not provided with the right
incentives.

•

Of a somewhat diﬀerent nature is the experiment published in 1948 by Edward Hastings Chamberlin. He was the
first to attempt to create markets in the laboratory, applying methods that are still also used today in an enhanced
form to conduct market experiments. Further development of his method by Vernon Smith later led to a convincing
confirmation in the laboratory that even under diﬃcult conditions (e.g., in the case of very limited information)
markets are indeed able to generate equilibrium prices.

•

In 1950 Melvin Dresher and Merrill Flood devised a game based game-theoretical analysis on that has since then
had a remarkable career in economics: the prisoner’s dilemma. These two authors thought up this game with the
intention of subjecting the concept of the Nash equilibrium to a particularly hard test (today this would be called a
stress test).

•

The closeness of the relationship between game theory and experimental research is also evident in the fact that a
number of outstanding game theoreticians are among the early experimentalists. Expected utility theory and, as a
consequence, also game theory use the notion of optimizing players who act strictly rationally as a basic premise.
Beginning with the early experiments on the prisoner’s dilemma of Dresher and Flood and the experiments that
tested expected utility theory, the history of experimental research has also time and again been a history of findings
that are at odds with the assumption of rationality. This does not mean that experiments always show non-rational
behavior, but it occurs relatively frequently.

The History of Economic
Experiments
•

It is important to bear in mind that the nature of the knowledge gained in economic
experiments is fundamentally diﬀerent to that generated by theoretical papers. An
experiment can only ever represent one individual observation made under particular
conditions at a particular place at a particular time. Further experiments under at least
similar conditions in other locations at some other time are necessary before the
observations become a finding that can claim to possess a certain degree of generality.

•

This means that progress in experimental economics is rather slow. It simply takes time to
carry out all the experiments needed to produce such things as stylized facts. It also means
there needs to be some degree of coordination between those who conduct experimental
research. It is necessary to reach agreement on which phenomena will be investigated in
order to find out which observations are reproducible patterns of behavior and which are
merely artifacts of a particular experimental design. Many experiments are conducted on
one and the same “basic issue”, each with variations that can be exploited to separate the
wheat from the chaﬀ amongst the findings.

•

Today, laboratory experiments are an important addition to the toolbox of economists. They
allow us to ask and answer questions that could not be answered solely on the basis of
theoretical models and classical empiricism (i.e. statistics and econometrics based on field
data).
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How does it work?
•

Volunteers are recruited, they come to the laboratory and are randomly
assigned to roles within the experiment.

•

They read the instructions and learn about how the environment works,
usually they also need to pass control questions to assure common
understanding.

•

Interactions are strictly anonymous. Participants are more likely to behave
fairly, altruistically, or generously when there might be a way for the
experimenter to observe their behavior.

•

We never lie. Not deciving subjects is an essential factor that increases the
credibility of the research and the experimentalist. The discipline made a
choice, and it is strictly forbidden to deceive subjects and lie to them.

•

Participants are paid in cash according to their decisions.

Why not just use survey?
•

Say you want to study altruism… how about to use a
survey?

•

But… do respondents tell truth? How can we know that
they are not lying?

•

Economists are sceptical when it comes to data from
surveys.

•

They rather look on what people do than what people say.

Advantages of experiments
•

Traditional Solution: Collect survey data on as many Z variables as thought might be relevant,
and use econometric techniques to test for whether historical variation in X can predict
variation in Y while controlling for variations in other Z variables.

•

Complementary Solution: Create a decision environment that simulates the real world
environment of interest, and randomly assign people between treatments in that environment
where X is varied. Structure the design so that Z factors are either held constant across
treatments, or else “average out” between treatments due to random assignment. See if Y
varies across treatments as theory predicts.

•

As researchers we can control the environment and the institutions and then observe
behavior. The key idea of the theory is that the proper use of a reward will allow the research
to induce specific characteristics in the subject, that he or she impersonates them and that
his or her personal characteristics become irrelevant.

•

We can implement truly exogenous ceteris paribus changes, discover clean causal links
(causality), reproduce the structure of theoretical models - “two countries
world” (counterfactuals), observe variables not observable in field data - e.g. subjective
values, dishonest behavior, control and manipulate variables - e.g. double the number of
competitors, or customers.

External validity
•

Internal validity deals with whether an experiment does in fact test the model or theory it is supposed to test. External validity
concerns the question of whether what is observed in the laboratory can be translated to the real world outside the laboratory.

•

The empirical testing of theories really only makes sense if the aim of the research is ultimately to explain real-world
phenomena. This means, however, that issues of internal and external validity always occur together. Successful research
requires that the experiment does in fact test the theory it wants to test, and that this results in observations that contribute to
a better understanding of real phenomena.

•

Economic theory is very careful to derive as general statements as possible. Specific assumptions concerning utility functions
or production functions are therefore only made if statements that are even more general are not possible without them. This
goal of modeling is very useful in its own right. It does also mean, however, that almost all economic models function without
any context. They are not limited to particular conditions that have to be fulfilled in the “setting” of the phenomenon being
studied, since this setting is considered irrelevant. Experimenters take advantage of this. If the context does not play a role,
then a theory can also be tested in the artificial environment of a laboratory, since it claims to be valid there too.

•

Should a theory be refuted in the laboratory, however, then the theoreticians are certain to counter by pointing out that they
constructed the model for a real economic context and not for the laborarory. This problem can be described using a very nice
metaphor. Theories can be understood as maps that do not provide any details so as to highlight the generally valid abstract
context. If you want to go from A to B, the context of the streets, the building development along the streets and the number
of trees on the sides of the streets are all irrelevant as long as the streets you need are shown.

•

The level of abstraction, i.e. the degree of generality of the model, depends on the context. Subway map is a nice example.
Such maps are well known, showing only straight lines but neither streets nor public squares. They are extremely helpful if you
want to know which line to take to get from A to B and where you have to change lines. But they are only useful to the subway
rider; they are totally unsuitable for pedestrians. So, if an experimenter comes up with the idea of testing the subway map on a
pedestrian, he will come to the conclusion that the map is no good. This test, however, neglects the context in which the map
should be seen.

External validity
•

Experimenters can quite rightly point out that it is theory that makes a claim to generality
and it is theory that should be measured against this claim. If theoreticians are going to
claim that their theory is only valid for a particular context, then the context ought to be
incorporated into the modeling. As long as this is not the case, experimenters are oﬀ the
hook. However, if context plays a role in making decisions, then the laboratory context is
relevant and observations made in the laboratory cannot be applied to the real world – not
so easily at least.

•

A biologist observing a rare species of animal in the wild does not need to worry about
whether his observations are “externally valid”. The situation is no longer so clear if the
same scientist is observing animals kept in the laboratory. This is because the living
conditions in the laboratory are simply quite diﬀerent from those that prevail in the wild, and
is not clear whether behavior displayed in the laboratory is also found under natural
conditions.

•

The situation in experimental economics is very similar. People in the laboratory are in an
artificial environment and they have to make decisions in a way and under conditions they
would probably never encounter in real life. Can we still assume that experiments are
externally valid? Is it permissible to simply extrapolate findings obtained in the laboratory to
real-world situations?

External validity
•

The biologist carrying out field research by watching animals in their natural habitat gathers individual observations
which in themselves do not yet allow any general statements about the typical behavior of a species to be made.

•

Only repeated, independent observations of one and the same behavior allow the conclusion to be drawn that the
behavior is highly likely to be species-specific. Such inductive conclusions cannot be drawn with a high degree of
certainty. No matter how many white swans have been observed, this does not allow the conclusion to be drawn that
all swans are white.

•

The experimental method is fundamentally dependent on the fact that its observations can be used to deduce general
relationships (that hold at least with a high probability). This does not, however, apply to single observations made in a
single experiment. The existence of general relationships can only be presumed if the observations are reproducible
and prove to be robust to any changes in the experimental design.

•

This applies to all types of experimental inquiry. It does not matter whether it is an experiment to test a model or to
provide advice on policy or to gather facts about behavior. Generalized conclusions can only be drawn if a large
number of independent observations displaying the same, or at least similar, relationships are available. What are
sought are stylized facts of behavior that can be confirmed time and again and reproduced under a wide variety of
conditions.

•

The reproducibility of experiments is then of the utmost importance. However necessary reproducing experiments may
be, they are not popular amongst experimentalists. Repeating somebody else’s experiment is boring and generally
there is no particular promise of success in getting the work published since only few journals are prepared to publish
results that can be found elsewhere. As a result of this, straight replications are exceedingly rare. As a general rule,
they are “hidden” in published papers investigating a new aspect of an old problem. These papers usually require a
“baseline treatment” to which the results of the new experimental design can be compared. Since these baseline
treatments are frequently identical in many experiments, the necessary replications are obtained in passing, as it were.

External validity
•

It certainly is valid to criticize experimenters that their observations come from an artificial
environment and therefore cannot readily be extrapolated to the real world.

•

For a time, experimental economists provided quite a clever reply to this criticism. They
pointed out that decisions made by people in the laboratory are not artificial at all, but
that they are most definitely real! That is indeed true. Subjects in economic experiments
are faced with “real” decisions involving “real” money that they receive as a real payoﬀ.
They are not just pretending to make decisions in the laboratory; they really are making
decisions.

•

The fact that experiments in economics always operate with real incentives makes this
eﬀort particularly evident. This means that the subjects’ decisions have very real
consequences for them – due to the more or less generous payoﬀ they can pocket at the
end of the experiment.

• "The trick is to notice that economies created in the laboratories might be very simple
relative to those found in nature, but they are just as real. Real people motivated by
real money make real decisions, real mistakes and suﬀer real frustrations and delights
because of their real talents and real limitations.” — Charlie Plott

