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Short description The leading paradigm in (macro)economics assumes that economic agents (house-
holds, firms, investors) are perfectly rational in making their decisions. Thanks to this assumption, together
with the assumption of representative agents, models can be ‘simplified’ by assuming that their dynamics
may be summarized by linearized equations around a socially optimal and unique equilibrium. Empirical
evidence and common sense seem to indicate that those assumptions are often too demanding. Moreover,
in those models, fluctuations entirely stem from exogenous shocks, which does not leave any room for be-
haviors of economic agents. This course introduces the major concepts and tools to allow students to study
dynamical systems with non-linear equations, where simple non-rational behaviors may lead to complex
dynamics and endogenous fluctuations.

Course objective After the course, students should be familiar with the analysis of simple nonlinear
frameworks and be able to use those to develop behavioral (macro)economic and finance models.
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Software: E& F Chaos You may download the E& F Chaos software for free at https://cendef.

uva.nl/software/ef-chaos/ef-chaos.html

Most of the graphical illustrations in the slides have been generated with that software, which is quite
user-friendly.

Skills

• Calculate steady states

• Stability analysis in 1-D and higher-dimensional systems

• Identify bifurcations, draw the corresponding diagrams

• Graphical analysis (both forward and backward time)

• Draw higher iterates of a map

• Interpret E&F Chaos diagrams

• Draw phase portraits (1-D and 2-D)

• Transform a higher-order difference equation into a 1-D system

Concepts

• Stability, instability

• Steady state, k-cycle

• Bifurcations: period-doubling, tangent, pitchfork, transcritical, saddle-node, Hopf.

• Chaos

• Li and Yorke theorem

• Lyapunov exponents

• Invariant circle, quasi-periodic dynamics

• Attractor, strange attractor

• Cobweb model

• Asset-pricing model

• Non-rational expectations: rational, naive, adaptive

• Evolutionary selection (between expectations/forecasting rules)
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