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Agent-Based Models and Economics

m Economics is undergoing a variety of transformations in the last few
decades:
® An increasing diversity of methods in economics (Colander, 2004; Davis, 2008)
® Anincreasing computerization and applied orientation of economics

(Backhouse & Cherrier, 2017)
® An increasing interdisciplinarity despite the insular reputation of economics

(Fourcade et al., 2015; Angrist et al., 2020)

m These transformations are the results of a variety of research programs.
Among them, we find Agent-Based Models (ABMs) which is defined by its
methodology imported from other disciplines
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Two Challenges to Better Situate ABMs

m A first challenge is to characterize the cross-disciplinary nature of ABMs in
economics: A transdisciplinary new field ? An approach at the frontiers of
multiple disciplines ? A simple imported tool ?
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Two Challenges to Better Situate ABMs

m A first challenge is to characterize the cross-disciplinary nature of ABMs in
economics: A transdisciplinary new field ? An approach at the frontiers of
multiple disciplines ? A simple imported tool ?

m The second challenge emerging from the reflexive literature is to find a
precise definition for complexity and ABMs in economics: there are no JEL
codes, heterogeneity of approaches with many overlaps (econophysics,
agent-based models, complexity), porous disciplinary frontiers...
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Contribution

m Goal of the paper: examine the emergence of ABMs in economics and
investigate the way it spread to different areas of the discipline and how it
challenges (or not) its frontiers
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Contribution

m Goal of the paper: examine the emergence of ABMs in economics and
investigate the way it spread to different areas of the discipline and how it
challenges (or not) its frontiers

m Contribution 1: give some empirical evidences on the evolution of ABMs in
economics

m Contribution 2: investigate the nature and homogeneity of the
interdisciplinarity taking place

m Methodology: a quantitative citation-based analysis of the field to
investigate its structure coupled with a qualitative epistemological analysis
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Corpus

m Web of Science:

* (1) All papers mentioning “agent-based economics” or “agent-based
computational economics” variants
e (2) All papers mentioning “agent-based” or “heterogeneous interacting agents”
variants published in an economics journal
m Microsoft Academics articles matched in Web of Science:

® (3) Articles tagged by “economics” and “agent based model” or “agent based
computational economics”
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Bibliometric coupling

m Identify the relation between articles by measuring the number of common
references in bibliographies to build relational networks;
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Bibliometric coupling

m Identify the relation between articles by measuring the number of common
references in bibliographies to build relational networks;

m Dynamic analysis: succession of networks for ten-years overlapping
windows (2000-2009, 2001-2010, ..., 2010-2019);

m Dynamic cluster detection: identify persistent/dynamic community across
windows
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Origins: Santa Fe Institute

m Early 1980s: under the presidency of George Cowan (chemist) a
trandisciplinary complexity program with no economists, but an interest in
the discipline
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Origins: Santa Fe Institute

m Early 1980s: under the presidency of George Cowan (chemist) a
trandisciplinary complexity program with no economists, but an interest in
the discipline

m 1987: Workshop with ten physicists and ten economists, Arrow as leader for
the economics side

m 1988: Beginning of the Complexity Economic program under Brian Arthur:
“the economy as an evolving, complex system”
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Origins: Santa Fe Institute

m 1988-1996: different new methods applied to economics (e.g., stock market).
An alternative to neoclassical economics:

e “Standard-equilibrium economics became a special case, and we often used it
for a benchmark” (Arthur in Fontana, 2010b, p.183), or also Arthur (2010).
m 1997-2004: Durlauf and Blume as directors, a larger approach that
associated subversion and extensions of the mainstream (Fontana, 2010a):
® “The models presented here do not represent any sort of rejection of
neoclassical economics” (Blume and Durlauf in Fontana, 2010b, p.184)
m Since the early 2000s, spread of ABMs to different topics, journals and
institutions and we find some of the first attempts at a classification.
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Paper

Areas, topics, methods, or paradigms identified

Tesfasion (2002)

- Learning and embodied mind

- Evolution of behavioral norms

- Bottom-up modeling of market processes

- Formation of economic networks

- Modeling of organizations

- Design of computational agents for automated markets
- Parallel experiments with real and computational agents
- Building ACE computational laboratories

Squazzoni (2010)

- Industrial economics
- Labour economics

- Innovation

- Macroeconomics

- Financial markets

Chen (2012)

- Markets origin

- Cellular-automata origin

- Economic tournament origin
- Experimental origin

Hommes and Lebaron (2018)

- Macroeconomics
- Finance

- Experiments

- Networks

- Other

Schinckus (2019)

- Deductive approach (rational ABM)

- Abductive approach (adaptive ABM)

- Metaphorical approach (bottom-up econophysics)

- Phenomenological approach (top-down econophysics)
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1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Window
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2001-2010
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2010-2019
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ABMs in Economics and Elsewhere

m ABMs are often considered highly interdisciplinary especially because of
their identified potential to “become a universal platform for social
sciences” (Chen, 2006, p.21).
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ABMs in Economics and Elsewhere

m ABMs are often considered highly interdisciplinary especially because of
their identified potential to “become a universal platform for social
sciences” (Chen, 2006, p.21).

m Anzola (2018, p.1) defines ABMs in social sciences as “methodologically
homogeneous” with a “practical orientation” and high interdisciplinarity

m However, this perspective underestimate the actual tensions surrounding
knowledge transfer

m Agent-Based Economics is both a research field with particular epistemic
commitments (a community of researchers) and a method (a tool not bound
to a theme or particular epistemological framework).
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Clusters Disciplines 2001-2010 2005-2014 2010-2019 Trend Eco+Manag Trend
Finance Economics 56 54.7 55.3 — +4% S
Management 16.8 20.1 20.5 a
Physics 13.7 12.7 8.7 N
General + Other NSE 10 9.5 10.5 —
Macroeconomics Economics 40 63 72 e +981%
Management 1.4 1.2 10 N
Physics 39.7 12.5 3.3 N
General + Other NSE 15.3 8.4 8.7 N
Energy Economics 61 52.7 49.9 N -9.9% \,
Management 7.7 13.6 12 N
Ecology and ES 0 3 4.8 Ve
Computers 4.7 4.6 3 —
General + Other NSE 19 20.3 26 N
Env & Innov Economics 44,6 35.8(38.2) 26.6 o -30% \,
Management 128  74(18.3) 133 =
Ecology and ES 10.2 14 (0.8) 13.5 s
Other SSH 145 18.1(15.3) 13.9 —
General + Other NSE 15.4 20.5 (13) 2k Ve
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m Macroeconomics (and Finance with some nuance):

® Published: Journal of Economic Dynamics and Control, Journal of Economic
Interaction and Coordination, Journal of Economic Behavior and Organization...

® Up to 82% of their references to economics and management journals: Journal
of Finance, AER, QJE, JEP, JPE, Econometrica, Physica A

e A critical perspective on economics with a “new paradigm” (Gatti et al., 2010):
“[Elscape the strong theoretical requirements of New Neoclassical Synthesis
models” (Fagiolo and Roventini, 2017, p.1)

e Geographically: Very European, dominated by mostly Italian institutions in
macro (along with some French)

m Well-identified community, instrumental methodological borrowing, no
disciplinary integration, theoretical critical perspective on economics

The Interdisciplinarity Journey of Agent-Based Models in Economics Alexandre Truc & Muriel Dal Pont Legrand 19/23
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ABMs as a Critical Tool of Frontiers

m Energy markets: well-identified community, instrumental methodological
borrowing, potential hybridization with an applied perspective (Electric
Power Research Institute...)

® Published: Energy Policy, Energy Economics...
e Citing: Applied Energy, European Journal of Operational Research, IEEE
journals (engineering), Energy...

m Environment and Innovation: unstable community, critical restructuring
interdisciplinarity, potential integration or juxtaposition of disciplines
within environmental sciences

® Published: Ecological Economics, Journal of Environmental Management,
Journal of Evolutionary Economics

e Citing: Science, PNAS, Nature, Environmental modelling & software, Ecological
Modelling
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Conclusion

m While it would be tempting to conceive of ABMs in economics as a simple
sub-field of the discipline, or as a sub-specialty of social sciences ABMs, we
showed that it actually encompass a variety of communities that are
relatively heterogeneous in their interdisciplinary approaches:
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m While it would be tempting to conceive of ABMs in economics as a simple
sub-field of the discipline, or as a sub-specialty of social sciences ABMs, we
showed that it actually encompass a variety of communities that are
relatively heterogeneous in their interdisciplinary approaches:

* In some cases, like Macroeconomics and to some extent Finance,
well-identified communities of economists imported ABMs to produce a
criticism of the discipline and its theoretical foundations

® |n other cases, like Energy or E & I, the emphasis is on practical questions with
a critical perspective of the traditional boundaries of the discipline.

® |n both cases, criticisms are directed at a particular idea of mainstream
economics, but they are fundamentally different in nature.

The Interdisciplinarity Journey of Agent-Based Models in Economics Alexandre Truc & Muriel Dal Pont Legrand 22 /23



Thank You

The Interdisciplinarity Journey of Agent-Based Models in Economics Alexandre Truc & Muriel Dal Pont Legrand 23 /23



	Introduction
	Methodology
	Overview of ABMs in Economics
	Agent-Based Economics Interdisciplinarity in Context
	Conclusion

