ECONOPHYSICS: AN EMERGENT SCIENCE

Proceedings of the 1st Workshop on Econophysics, Budapest, 1997

editors: J. Kertész, I. Kondor

1997-2002

Contents

Preface i 1 Rama Cont, Beyond Implied Volatility: Extracting information from options prices 1 2 R. N. Mantegna, Cross-correlation between stock prices in financial markets – Basic Instructions 27 3 N.Vandewalle and M.Ausloos, Ph. Boveroux, Detrended fluctuation analysis of the foreign exchange market 36 4 Yanhui Liu, Pierre Cizeau, Parameswaran Gopikrishnan, Martin Meyer, C.- K. Peng, H. Eugene Stanley, Volatility Studies of the S&P 500 Index 50 5 J. Rotyis, G. Vattay, Statistical analysis of the stock index of the Budapest Stock Exchange 65 6 Gilles Zumbach, Considering Time as the random variable: a new point of view for studying financial time series 73 7 Wolfgang Breymann, Shoaleh Ghashghaie, Hierarchical Structures in Financial Markets: A ”Turbulent Approach” to Stochastic Volatility 92 8 R. Chatagny, B. Chopard, A microscopic model of the Foreign Exchange market 106 9 K. Ilinski, Gauge Physics of Finance 121 10 Hideki Takayasu, Aki-Hiro Sato, Misako Takayasu, Power law behavior in dynamic numerical models of stock market prices 140 11 H. Eugene Stanley, Luis A. N. Amaral, Sergey V. Buldyrev, Shlomo Havlin Timothy H. Keitt, Hernan A. Makse, Gandhi Viswanathan, Scale-Invariant Correlations in the Social Sciences 150 12 Luis A. Nunes Amaral, Sergey V. Buldyrev, Shlomo Havlin, Michael A.

Salinger, H. Eugene Stanley, Modeling Scaling Behavior in the Growth Dynamics of Organizations 158

2

13 G. Weisbuch, J.-P. Nadal, O. Chenevez, A. Kirman, Market organisation and trading relationships 175 14 Matteo Marsili, Yi-Cheng Zhang, Stochastic dynamics in game theory 206 15 Sorin Solomon, Abraham Agay, Power-Laws and Scaling in the Generalized Lotka- Volterra (GLV) Model 231 16 Esther Alexander, Shlomo Alexander, How the Dynamics of The Free Market Creates Inflation and Unemployment: a Stability Analysis 242 17 Esther Alexander, An income redistribution theory of inflation and unemployment 254 18 Vivek S. Borkar, Sanjay Jain, Govindan Rangarajan, Collective behaviour and diversity in economic communities: Some insights from an evolutionary game 267 19 S. Galam, Spontaneous coalition forming: A Model from spin glasses – Eastern Europe post cold war instabilities 280 20 W. Ebeling, Karmeshu, A. Scharnhorst, Economic and Technological Search Processes in a Complex Adaptive Landscape 293 21 F. Mainardi, P. Paradisi, R. Gorenflo, Probability Distributions Generated by Fractional Diffusion Equations 312 Subject Index 351

PREFACE

Already more than five years have passed since the first workshop on Econophysics was held in Budapest, in 1997. We, the organizers were overwhelmed by its success: 60 participants from over a dozen countries came to the Bolyai College of Eotvos University, Budapest, to report on their results in a field which was just about to emerge. Though no proceedings had originally been planned, the idea of publishing the contributions arose and gathered momentum during the meeting. Therefore we decided to collect the manuscripts, edit them and look for a publisher. This Preface is an apology. In spite of the remarkable effort of the speakers who prepared excellent papers for the proceedings, in spite of the fact that the book had been almost ready for a long period, and in spite of the positive and patient attitude of Kluwer Publishers, due to complicated, partly personal circumstances, we were unable to complete our job. We sincerely apologize to all contributors for this and also to all the other members of the community who were keen to learn from the proceedings and even kept referring to it.

Finally we had to realize that it would not make sense to publish a book, in such a rapidly developing field, whith papers dating back to five years. Encouraged by some of the contributors we decided to post the whole material on the web. This does not reduce our responsibility and compuction, but at least it makes the texts accessible to the public and it can serve as a reference. Since the first meeting in Budapest econophysics has become a real success story. It is enough to mention the series of conferences (Palermo 1998, Dublin 1999, Liege 2000, London 2001, Bali 2002, to name but a few) or the new journals like International Journal of Theoretical and Applied Finance or Quantitative Finance where at least half of the editorial board members are physicists. In addition to these facts, the new results obtained in the field can convince anyone about the power of applying concepts and methods of physics to finance and economy. Many of these results have their roots in the papers of these proceedings.

To conclude, we would like to mention the names of those who helped us in editing this volume (and who, of course, cannot be blamed for the delay). We are grateful to I. R. Kondor, T. Townsend, (language editing),to Z. Farkas (text editing), and to L. Kullmann (web version). Special thanks are due to I. Csabai who was one of the coorganizers of the workshop.

Budapest, 2002 Christmas

János Kertész^1 and Imre Kondor^2

1Budapest University of Technology and Economics, Institute of Physics 2Eötvös Loránd University, Department of Physics of Complex Systems

i