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                                    "The languages beyond speech tempt us…

                                      They speak in forms beyond our desire…

                                      The missing dimension remains unknown…

                                      The missing notes of a symphony speak in silence…"
                                                 "On Translation"

                                           J. Barkley Rosser, Jr., 1999

     In 1991 this author published a book entitled, From Catastrophe to Chaos: A General Theory of Economic Discontinuities with Kluwer Academic Publishers.  Due to the con troversial and unusual nature of this book’s content, there was considerable difficulty in getting publishers to agree to publish it  prior to its being accepted by Kluwer.  Initially conceived as a heterodox challenge to established economic thinking, this book became viewed by many readers as a reference volume on applications of nonlinear dynamics in general to many fields of economics.  Now, in 2000 Volume 1 of the second edition has appeared from Kluwer also, subtitled, Mathematics, Microeconomics, Macroeconomics, and Finance.  It covers in expanded form the material contained in the first eight chapters of the first edition.  What is this book about and how does the new edition differ from the first one?

     The underlying philosophy presented is that discontinuities are important objects of study in economics, indeed in many disciplines beyond economics as well.  Although discontinuities may arise dynamically due to random exogenous shocks, the more truly interesting ones are those that arise endogenously from dynamical economic systems.  In dynamical systems discontinuities can arise endogenously in the presence of nonlinearities in the systems.  Thus, the more general topic of nonlinear dynamics in economics came to dominate the book which essentially provides an overview of such applications in economics, updated substantially in the second edition.  

     The emphasis on discontinuity is seen to contrast sharply with what have been standard approaches in economics quite generally.  General equilibrium theory in its Arrow-Debreu form makes strong assumptions of continuity of preferences and technology as well as of convexity of crucial sets that lead ultimately to continuity of crucial functions that allow for the application of fixed point theorems.  Assumptions of linearity and continuity have long pervaded most of economic analysis, even as exceptions have also long been understood, such as the phenomenon of increasing returns.  The analogy is made to discussion in evolutionary theory where continuous views of evolution dating from Darwin now compete with punctuationist views associated with Gould.  Likewise in economics, Marshall was inspired by the Darwinian view of a continuous evolutionary progress.  But his view was challenged by Marx and Schumpeter most dramatically.

     One of the major differences between the first and second edition of this book is a broadened perspective of the evolution of nonlinear dynamics and the associated possibilities of discontinuous dynamics.  In the first edition a contrast was made between "discontinuity in the large and in the small."  The former was largely identified with catastrophe theory, a special branch of bifurcation theory that explicitly studies structural discontinuities in nonlinear dynamical systems.  Catastrophe theory shows how discontinuities can arise in state variables as a result of continuous variations of control variables.  The latter was identified with chaos theory, which can also be seen as derived from bifurcation theory.  The most famous idea of chaos theory is that of sensitive dependence on initial conditions, also known as the "butterfly effect."  This resembles a discontinuity in that a small change in an initial state can lead to large changes in resulting outcomes.  But these discontinuities are at best small, at least initially, and may not even exist properly, with the real discontinuities in chaotic systems being associated with the sequences of bifurcations of control variables that generate different qualitative behaviors in such systems.  The fractal geometry vision was seen also as an example of "discontinuity in the small," with fractal shapes exhibiting discontinuity in the first derivative (indeed nonexistence of the first derivative), as a continuous surface exhibits a completely kinked condition.  The synergetics view was seen as a way to synthesize these differing perspectives on discontinuity.

     However, the period since the first edition was published has seen the emergence of the complexity approach in nonlinear dynamics.  Although there is great controversy about how to define this concept, with many different definitions existing in many different areas, in economics it has come to be associated with systems in which distinct and heterogeneous agents interact in a dispersed manner, usually with some nonlinear elements.  Higher order structures can emerge, often discontinuously, out of such systems.  Such a view has encouraged the adoption of alternative approaches to generating discontinuities such as the interacting particle systems approach of statistical mechanics which has long been used to study phase transitions in material states.  The idea of phase transitions in material states is one that was a favorite of many of those interested in dialectical approaches that emphasized how quantitative changes can lead to qualitative changes.  A related approach has been that of self-organized criticality, also known as "sandpile models."  All of these have been applied in economic modeling.

     The emergence of this newer strand of complexity models led to a revised view of how these various strands of nonlinear dynamics and discontinuity analysis relate to each other and have developed over time.  This revised view also responded to critiques leveled by some observers against the so-called "four C's," of cybernetics, catastrophe, chaos, and complexity theory.  It has been argued that all four of these were intellectual fads whose significance had been overexaggerated in each case.  These were seen to be related fads following each other in a succession with reputed "chaoplexologists" engaging in mystifying the public with glamorous but ultimately empty ideas.

      The revised view presented in this second edition directly takes on this critique.  It argues that indeed there is a common strand of development through these four C's of nonlinear dynamics, with all of them capable of producing the interesting discontinuities that are the focus of interest in this volume.  Rather than each of these four C's being some failed episode that should be rejected or discounted, each is seen as a stepping stone in the more general path of development leading to the later approaches.  It is argued that this path of development is now reaching a critical mass in terms of the thinking of the economics profession, which is now finally opening up in a serious way to deal with and accommodate these ideas that have been around for a long time, but which have been ignored by most economists because of their apparently troublesome nature.  What has long been kept out of the house of economics is now being let into the front door.

      I conclude this overview by noting the topics covered by the chapters in this first volume.  The first chapter presents a relatively philosophical and nonmathematical discussion of the nature of discontinuity, along with some more general discussion of these various approaches.  The second chapter is the longest and presents the mathematics underlying the various approaches, including discussion of various ongoing controversies regarding definitions and other matters.  It deals with a variety of technical issues such as how to econometrically test for the presence of chaotic dynamics.  The third chapter focuses on microeconomics, initially on general equilibrium theory and then on dynamics first in competitive markets and then in imperfectly competitive markets.  The fourth and fifth chapters focus on speculative bubbles and crashes in financial markets, which are seen as among the most dramatic of economic discontinuities.  The sixth chapter looks at catastrophe and hysteresis models in macroeconomics and the seventh considers chaotic and more complex models of macroeconomic dynamics.  The final chapter examines the capital theory controversies and broader historical dynamics in light of the question of discontinuities.  The bibliography contains about 1300 references.  The second volume will focus on urban/regional/ecological/environmental issues while the third volume will deal with the international economy and problems of economic transition.

