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ABSTRACT

This chapter introduces an agent-based modeling framework for reproducing micro behavior
in economic experiments. It gives an overview of the theoretical concept which forms the
foundation of the framework as well as short descriptions of two exemplary models based on
experimental data. The heterogeneous agents are endowed with a number of attributes like
cooperativeness and employ more or less complex heuristics during their decision-making
processes. The attributes help to distinguish between agents, and the heuristics distinguish
between behavioral classes. Through this design, agents can be modeled to behave like real
humans and their decision making is observable and traceable, features that are important
when agent-based models are to be used in collaborative planning or participatory model-

building processes.

INTRODUCTION

M odeling human behavior ischallenging. M od-
elers of agent-based models face a choice and
atrade-off: how simpleand traceableor realis-
tic and psychologically plausible should agent
behavior be modeled. Theory does not provide
much guidance in this respect since numerous

and sometimes contradictory theories on hu-
man behavior exist. We chose to model agents
as boundedly rational. We base their behavior
on observation, both from experimental eco-
nomicsand field studies.

The agentsin our models are characterized
by aset of attributes, which have been derived
from experimental data and theoretical ap-
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proaches. They have expectations about their
environment and the other agents. In thisway,
agent diversity is introduced. They exhibit
boundedly rational behavior through aspiration
levels and the use of simple heuristics.

This chapter introduces our modeling ap-
proach and the tool devel oped for our purposes
which provides an environment for creating
agent-based models with boundedly rational
decision making. The focuslieson developing
model sbased on economic experiments, but the
tool is expandable to include field studies as
well. Experimental economicsprovidesuswith
arich database of human behavior in simple,
well-defined settings. Theexperimental results
can be compared and reproduced. This allows
extracting behavioral regularitiesfromthedata
and using these to define micro behavior in the
model. Thisisimportant because different mi-
cro behavior can lead to similar aggregate
results. This chapter includes two exemplary
models of economic experiments.

The software tool provides the agents with
attributes and a set of heuristics that can be
expanded to include new heuristics that fit
better to problems which have not yet been
modeled. The modeler can set parameters, like
which kind of agents use which kind of heuris-
tics. He or she can include new heuristics and
learning processes, as well as new decision
environments. With this tool it is possible to
compare different micro behavior as well as
reactions on different model framings. We
expect this modeling approach to make it pos-
sible for stakeholders to identify with agent
behavior and thusfacilitate group model build-
ing and collaborative planning.

The remainder of this chapter is organized
asfollows. The section “Bounded Rationality”
is abrief introduction to this theory of human
behavior and its advantages for our purposes.
In the section “ Attributes and Heuristics,” our
modeling approach is described. In the section
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“Exemplary Models,” two different modelsare
described that reproduce data from economic
experiments. Thesearethevoluntary contribu-
tion mechanism with and without punishment,
and appropriation gameswith and without com-
muni cation. Some concluding remarksaremade
about the relevance of the modeling approach
presented in this chapter. The appendix pro-
vides some technical detailsfor modelers who
want to use the tool.

BOUNDED RATIONALITY

Thedecisionenvironmentsconsidered hereare
explicitly thoseinwhichtheclassical economic
model of decision making failsto make correct
predictions of actual human behavior. With
classical model we refer to subjectively ex-
pected utility maximization of perfectly rational
actors. The situations we are interested in
include social dilemmas in which individual
rationality differs from group rationality, and
gift exchange situations in which gift giving
seems to follow norms of reciprocity or fair-
ness. At least in these situations the classical
economic model of perfect rationality hasto be
enriched or complemented by theories that
explain instances of cooperation and reciproc-
ity.

Bounded rationality was introduced as an
alternativeto perfectrationality astheprinciple
of human decision making (Selten, 1990). In-
stead of grounding abehavioral theory in opti-
mization processes with a number of rather
unrealistic assumptions on the capabilitiesand
preferences of humans, bounded rationality is
psychologically plausible (Gigerenzer & Todd,
1999; Gigerenzer & Selten, 2001).

Themainideaisthat learned heuristics are
the basis of human behavior instead of perma-
nent optimization. Heuristicsaresimplebehav-
ioral patternsthat aretriggered by the decision
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