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This special issue brings together a set of papers using approaches from experimental and computational economics to study
a wide range of economic issues. It strongly emphasizes the role of the adaptation of expectations and behavior, approaches for
modeling such processes, and their implications for emerging economic dynamics and policy design. In this way, the special issue
commemorates and honors the work and legacy of Jasmina Arifovic, who was a pioneer in combining experimental work with
(agent-based) computational modeling and highlighting the potential of such a combination for research in economics.

Already in her early work Arifovic (1994, 1995, 1996), Jasmina Arifovic developed computational models, particularly using
genetic algorithms, that successfully replicated experimental results in the cobweb model, overlapping generations economies, and
exchange rate models. Building on this foundation, Arifovic and her co-authors developed a computational behavioral model called
Individual Evolutionary Learning (IEL), which has robustly reproduced experimental findings in various settings, such as public
goods and voluntary contribution games (Arifovic and Ledyard (2011, 2012)). Due to its strong explanatory power in modeling
human behavior, the IEL model has been used to evaluate the expected effects of changes in market and mechanism design (e.g.,
Arifovic and Ledyard (2007, 2011)). The strong impact of this work is evident in this special issue, where several papers follow a
similar approach, with some directly relying on the IEL model.

The work of Jasmina Arifovic also had a strong macroeconomic policy component, particularly studying how (social) learning in-
fluences the performance of monetary policy rules (e.g., Arifovic et al. (2013a), Arifovic et al. (2018), Arifovic et al. (2024)) and policy
announcements (Arifovic et al. (2010)). Arifovic and Sargent (2003) is one of the first papers to study the coordination of expectations
in a macro setting with an expectational Phillips curve. She was an early contributor to the field of experimental macroeconomics, ex-
ploring topics ranging from the dynamics of exchange rates, the design of monetary policy at the zero-lower-bound, and the complex
dynamics of OLG economies (Arifovic, 1996; Arifovic and Petersen, 2017; Arifovic et al., 2019). Her experimental research high-
lighted the power of sunspots and market structures to coordinate expectations and decisions in production economies, bank-runs,
and payment systems (Arifovic et al. (2020, 2013b, 2023b) or Arifovic et al. (2023a)). In this domain, the fruitful combination of
experimental and computational work has been a defining feature of Jasmina Arifovic’s work. Recent years have seen a surge in pa-
pers studying the implications of learning and expectation formation in macroeconomics, highlighting the strong and fearless vision
Jasmina Arifovic had as an early contributor to this stream of work. The strong policy relevance of her work has been acknowledged
for example by the Bank of Canada Fellowship Award that Jasmina Arifovic received in 2020 in recognition of her research expertise
and innovative work.

This special issue features papers in Jasmina Arifovic’s spirit, presenting new insights into the effects of learning, coordination,
and policy design in various economic settings. The fact that three of the papers included in this special issue are co-authored by
Jasmina Arifovic illustrates her impressive originality and productivity throughout her entire academic career.

* Corresponding author.
E-mail addresses: hdawid@uni-bielefeld.de (H. Dawid), c.h.hommes@uva.nl (C. Hommes), lubap@sfu.ca (L. Petersen).

https://doi.org/10.1016/j.jedc.2024.104978

Received 29 September 2024; Accepted 30 October 2024

Available online 4 November 2024

0165-1889/© 2024 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC license
(http://creativecommons.org/licenses/by-nc/4.0/).


http://www.ScienceDirect.com/
http://www.elsevier.com/locate/jedc
mailto:hdawid@uni-bielefeld.de
mailto:c.h.hommes@uva.nl
mailto:lubap@sfu.ca
https://doi.org/10.1016/j.jedc.2024.104978
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jedc.2024.104978&domain=pdf
https://doi.org/10.1016/j.jedc.2024.104978
http://creativecommons.org/licenses/by-nc/4.0/

H. Dawid, C. Hommes and L. Petersen Journal of Economic Dynamics and Control 172 (2025) 104978

The kick-off paper of the special issue is by Thomas Sargent on ‘Sources of Artificial Intelligence’. Tom gives a moving description
of how he met Jasmina during a conference at Siena and later on at the Santa Fe Institute. At the time Jasmina was a PhD student at
Chicago — with Mike Woodford as advisor and Lucas and Sargent as committee members, a great start of a career — already working
on artificial agents and genetic algorithm learning, a topic that is nowadays highly topical.

The second paper by Michael Woodford, jointly with Guy Aridor and Rava Azeredo da Silveira, is on ‘Information-Constrained
Coordination of Economic Behavior’. The paper analyzes a coordination game with information-constrained players. The players’ actions
are based on a noisy compressed representation of the game’s payoffs in a particular case, where the compressed representation is a
latent state learned by a variational autoencoder (VAE). The generalized VAE is optimized to trade off the average payoff obtained
over a distribution of possible games against a measure of the congruence between the agent’s internal model and the statistics of
its environment. The model is applied to some coordination games in experiments. This approach provides an account of the way in
which play should gradually adjust to a change in the distribution of game payoffs that are encountered, offering an explanation for
the history-dependent play documented by Arifovic et al. (2013b).

Gabriele Camera and Alessandro Gioffré examine ‘Cooperation in Temporary Partnerships’, extending the analysis of cooperation in
infinitely repeated Prisoner’s Dilemmas to settings where opponents change periodically but not in every period, striking a balance
between the extremes of permanent partners and random strangers. In these temporary partnerships, players can punish deviations
through both direct sanctions and a community-based punishment strategy, which helps maintain cooperation even off equilibrium.
Their paper demonstrates that periodic re-matching supports cooperative equilibria under specific discount factors. Although direct
punishment enhances incentives for cooperation during most of the interaction, community sanctions are essential for deterring
deviations in the final period, when direct punishment is no longer viable. This approach provides an advantage by using the cyclical
nature of partnerships to support less extreme sanctions, allowing for some cooperation off-equilibrium compared to the grim strategy.

In their paper ‘IEL-CDA Model: A More Accurate Theory of Behavior in Continuous Double Auctions’ Mikhail Anufriev, Jasmina
Arifovic, Anil Donmez, John Ledyard and Valentin Panchenko develop a new dynamic behavioral model that is able to generate
results compatible with experimental data for behavior in early rounds of continuous double auctions. In particular, they adapt the
Individual Evolutionary Learning model from Arifovic et al. (2022) by introducing a selection step for traders based on their perceived
expected surplus and assuming that traders update their pools of strategies based on foregone utility. They show that for this adapted
algorithm the hypothesis that prices follow the same distribution as observed in experiments is not rejected, whereas such rejection
results for existing algorithms such as Zero Intelligence Traders and IEL.

Also the paper ‘An Individual Evolutionary Learning Model Meets Cournot’ by Jasmina Arifovic, Liang Diao and Nobuyuki Hanaki
examine how far simulation results generated by the IEL model are consistent with behavior observed in experiments. The authors
consider a population of agents repeatedly playing a multi-player Cournot game and determining their actions using the IEL model
introduced in Arifovic and Ledyard (2012). Furthermore, agents differ with respect to their utility functions. Comparing simulation
results with new experimental evidence, the authors show that for games with three or four players the IEL model qualitatively
matches experimental results concerning the difference in the frequency of competitive outcomes between the treatment in which
agents receive only information about aggregate quantities and the treatment with full information about individual quantities and
profits of all players. Furthermore, both the simulation results and experimental findings indicate that the frequency of competitive
outcomes increases as the number of players goes up.

Felix Mauersberger and Rosemarie Nagel study decisions about advertising effort and production levels of firms under demand
inertia in their paper ‘Modeling Noisy Learning in a Dynamic Oligopoly Experiment’. They consider an oligopoly game where in each
period the demand is determined by sales in the last period and the current level of advertising effort of a firm relative to that of
its competitors. Actual sales are given by the minimum of demand and units produced at the beginning of the period. The main
contribution of the paper is to show that a combination of hill climbing for the advertising decision with constant gain learning
for determining the production level generates a better fit to experimental data compared to models previously suggested in the
literature.

In ‘Efficiency Gains through Social Influence in a Minimum Effort Game’, Jasmina Arifovic, Herbert Dawid, and Mariam Nanumyan
offer new insights into how social influence can sustain cooperation and prevent inefficient equilibria in a multi-player coordination
game. Players, arranged in a fixed network, observe only their own group’s outcomes but are connected to others through “interme-
diate beliefs” within their social network. The paper demonstrates that without social influence, the economy tends to converge to
minimum effort, leading to inefficiency. However, introducing social influence—where players update their beliefs based on others—
boosts effort levels and improves long-term efficiency. Theoretical and simulation analyses show that increasing social influence helps
prevent coordination failure, while more centralized networks enhance average efficiency, albeit with greater variance.

The next paper on ‘Cooperation under the Shadow of Political Inequality’, by Yaroslav Rosokha, Xinxin Lyu, Denis Tverskoi and Sergey
Gavrilets, studies cooperation among individuals and groups facing a dynamic social dilemma in which the benefits of cooperation
are divided according to political power obtained in a contest. The main theoretical and experimental results focus on the role of the
incumbency advantage. Specifically, an incumbency advantage in the political contest leads to a rapid breakdown of cooperation in
the social dilemma. The authors investigate whether groups behave differently than individuals and provide simulations based on the
individual evolutionary learning model of Arifovic and Ledyard (2012) to shed light on the difference observed in the experiment.

Xuan Zhou, Shen Lin and Tony He study ‘Reinforcement Learning and Rational Expectations Equilibrium in Limit Order Markets’
and show that simple payoff-based reinforcement learning can help to achieve rational expectations equilibrium. In equilibrium,
speculators mainly supply liquidity, while liquidity consumption increases in the private values of non-speculators with intrinsic
motives for trade. Driven by information acquisition of the non-speculators, liquidity consumption is hump-shaped in fundamental
volatility for the speculators but U-shaped for the non-speculators. In contrast, liquidity supply decreases in fundamental volatility



H. Dawid, C. Hommes and L. Petersen Journal of Economic Dynamics and Control 172 (2025) 104978

for the speculators but is hump-shaped for the non-speculators. Unlike the informed traders who trade on asset fundamentals, the
uninformed traders trade more on order book and trading information.

In their paper ‘CANVAS: A Canadian Behavioral Agent-Based Model for Monetary Policy’ Cars Hommes, Mario He, Sebastian Poledna,
Melissa Siqueira and Yang Zhang present an agent-based macroeconomic model that incorporates a rich micro structure and heuristic
decision making as well as adaptive learning. The authors calibrate the model using large-scale Canadian micro- and macroeconomic
datasets and compare its forecasting performance with that of the Bank of Canada’s main DSGE model and an AR(1) model. They
show that overall performance of CANVAS is comparable to that of the other models and that it outperforms them with respect to
consumption forecasting. Using the example of studying the economic impact of the COVID-19 pandemic the authors also illustrate
the ability of their model the provide sector-specific analyses of shocks and policy measures.

Blake LeBaron and Karen Smith study ‘Learning Integrated Inflation Forecasts in a Simple Multi-agent Macroeconomic Model’. Similar
to Arifovic et al. (2013a) they consider a New-Keynesian model in which agents over time adjust their expectations about inflation
and output gap. However, whereas Arifovic et al. (2013a) use Genetic Algorithms to model expectation dynamics, LeBaron and
Smith consider a heterogeneous population of agents using different simple forecasting rules, which are shown to match reasonably
well short term inflation forecasts from professional forecasters. Simulating the model shows that the generated time series are self-
consistent with the considered forecasting model and have a number of realistic features. However, the model generates too low
heterogeneity of forecasts compared to empirical data from professional forecasters.

Jeremy Kronick and Luba Petersen address the question ‘Is Monetary and Fiscal Policy Conflict that Dire?’. Theory predicts that in-
flation can become unstable when policymakers are in conflict about their post-recession recovery strategies, with the fiscal authority
actively borrowing and spending to stimulate economic growth while the monetary authority raises interest rates to tame inflation.
Such policy conflict can generate a debt-inflation spiral when agents are forward-looking. The paper shows that the dire effects of
policy conflict are less concerning when agents form backward-looking expectations. This prediction is then tested in a learning-to-
forecast experiment. Their results suggest that policy conflict does not necessarily lead to worse economic outcomes. This finding is
driven by the fact that agents rely mostly on recent macroeconomic trends to formulate their expectations and do not meaningfully
factor the government debt level or future regime shifts into their expectations.

In their paper ‘Least Squares Learning? Evidence from the Laboratory’ Te Bao, Yan Dai, and John Duffy examine the extent to which
people form expectations like least squares learners in a simple Cobweb environment. In an original take on learning-to-forecast
experiments, the authors track how participants update parameters of a linear perceived law of motion over time. While participants’
forecasts weakly converge to the REE solution, the evidence of least squares learning is limited. Many participants used a dimension-
reducing strategy focused on point prediction accuracy, aligning more closely with Simon’s (1955) satisficing heuristic than with
least squares learning. This suggests that while least squares learning predicts aggregate convergence, it may not capture individual
learning processes.

Mikhail Anufriev, Fabio Lamantia, Davide Radi, and Tomas Tichy explore ‘Leaning against the Wind in the New Keynesian Model
with Heterogeneous Expectations’. The authors extend the behavioral model by introducing a financial sector linked to the real sector
through a financial accelerator channel. The authors find that the financial accelerator reduces the stability of the targeted equilibrium,
where inflation, output, and asset prices align with fundamentals. Expanding the Taylor rule with the LAW policy, especially in
response to any mispricing, worsens instability by shrinking the stability region further. A conditional LAW policy, triggered only
by significant mispricing, can mitigate this by restoring the stable targeted equilibrium but risks causing coordination on the non-
targeted equilibrium. Although the LAW policy can reduce endogenous fluctuations, it is ineffective against exogenous shocks and
leads to larger average deviations from the target.

George Evans and Bruce McGough study ‘Social Learning and Expectational Stability’. Social learning (SL) can be formulated as
a stochastic recursive algorithm, making it possible to analyze asymptotics using the familiar differential-equation approach. For a
simple univariate model, this approach reduces to the E-stability principle, though in prominent instability cases divergence is ex-
ceedingly slow compared to adaptive learning (AL). The paper locates differing fitness criteria as the source of the slower evolution
rates of SL compared to AL. Modified AL and SL learning dynamics models are developed and used to illustrate the different implica-
tions of policy change in a standard New Keynesian model. The central question going forward will be how best to combine the two
approaches when modeling adaptation to structural change.

Also the paper ‘A Dynare Toolbox for Social Learning Expectations’ by Alex Grimaud, Isabelle Salle and Gauthier Vermandel deal
with the effect of social learning on macroeconomic dynamics. Starting from the analysis of monetary policy design under social
learning in Arifovic et al. (2013a), they present a general formulation of DSGE models with social learning, in which agents have
(correct) expectations about the aggregate SL expectations. A key contribution of the paper is that the authors develop a Dynare
toolbox for solving the resulting dynamic models with both backward- and forward-looking variables. They illustrate the toolbox by
comparing optimal monetary policy under social learning and rational expectations.

In the final paper ’Social Learning for the Masses’ of the special issue Jim Bullard stresses the plausible role for Jasmina Arifovic’s
social learning approach in a complex macroeconomic environment. The model is a DSGE model with considerable heterogeneity,
enough to get close to Gini coefficients for income, wealth, and consumption in the U.S. data. The economy has an ambient stochastic
structure, and the focus is on transition dynamics following exceptionally large shocks, such as the global financial crisis or the global
pandemic. These shocks are large enough to plausibly perturb the economy out of the rational expectations equilibrium associated with
more ordinary shocks. How is equilibrium re-established? The paper argues that a social learning construct may be more appropriate
in this environment, as opposed to the econometric learning constructs often used to analyze departures from rational expectations
in the literature. The paper also argues that a DNA feature of social learning may have led to relatively fast convergence to rational
expectations observed following these large shocks in the U.S. data.
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Data availability
No data was used for the research described in the article.
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