
Contents 

Foreword page ix 
Acknowledgements xüi 
1 Introductory remarks 1 

1.1 Early accounts and the birth of mathematical probability 1 
1.2 Laplace and the classical definition of probability 3 
1.3 Frequentism 8 
1.4 Subjectivism, neo-Bayesianism and logicism 10 
1.5 From definitions to interpretations 12 
Further reading 13 
References 13 

2 Individual and Statistical descriptions 15 
2.1 Joint a-descriptions and s-descriptions 15 
2.2 Frequency vector and individual descriptions 18 
2.3 Partitions 19 
2.4 Partial and marginal descriptions 20 
2.5 Exercises 24 
2.6 Summary 24 
Further reading 25 

3 Probability and events 26 
3.1 Elementary descriptions and events 26 
3.2 Decompositions of the sample space 29 
3.3 Remarks on distributions 32 
3.4 Probability assignments 35 
3.5 Remarks on um modeis and predictive probabilities 39 
3.6 Appendix: outline of elementary probability theory 42 
3.7 Exercises 54 
3.8 Summary 55 
Further reading 55 
References 57 

Garibaldi, Ubaldo
Finitary probabilistic methods in econophysics
2010

digitalisiert durch:
IDS Basel Bern



vi Contents 

4 Finite random variables and stochastic processes 58 
4.1 Finite random variables 58 
4.2 Finite stochastic processes 73 
4.3 Appendix 1: a finite version of de Finetti's theorem 86 
4.4 Appendix 2: the beta distribution 92 
4.5 Exercises 93 
4.6 Summary 93 
Further reading 94 
References 95 

5 The Pölya process 96 
5.1 Definition of the Pölya process 96 
5.2 The first moments of the Pölya distribution 100 
5.3 Label mixing and marginal distributions 104 
5.4 A consequence of the constraint YLn>' — n 116 
5.5 The continuum limits of the multivariate Pölya distribution 116 
5.6 The fundamental representation theorem for the 

Pölya process 123 
5.7 Exercises 130 
5.8 Summary 131 
Further reading 132 

6 Time evolution and finite Markov chains 134 
6.1 From kinematics to Markovian probabilistic dynamics 134 
6.2 The Ehrenfest um model 139 
6.3 Finite Markov chains 141 
6.4 Convergence to a limiting distribution 146 
6.5 The invariant distribution 152 
6.6 Reversibility 160 
6.7 Exercises 166 
6.8 Summary 169 
Further reading 169 
References 171 

7 The Ehrenfest-Brillouin model 172 
7.1 Merging Ehrenfest-like destructions and 

Brillouin-like creations 172 
7.2 Unary moves 174 
7.3 From fleas to ants 177 
7.4 More complicated moves 180 
7.5 Pölya distribution structures 181 
7.6 An application to stock price dynamics 188 
7.7 Exogenous constraints and the most probable 

occupation vector 193 



Contents vii 

7.8 Exercises 201 
7.9 Summary 201 
Further reading 202 

8 Applications to stylized modeis in economies 204 
8.1 A model for random coin exchange 204 
8.2 The taxation-redistribution model 212 
8.3 The Aoki-Yoshikawa model for sectoral produetivity 217 
8.4 General remarks on Statistical equilibrium in economies 223 
8.5 Exercises 225 
8.6 Summary 225 
Further reading 226 
References 228 

9 Finitary characterization of the Ewens sampling formula 229 
9.1 Infinite number of categories 229 
9.2 Finitary derivation of the Ewens sampling formula 232 
9.3 Cluster number distribution 238 
9.4 Ewens' moments and site-label marginals 240 
9.5 Alternative derivation of the expected number of Clusters 243 
9.6 Sampling and aecommodation 244 
9.7 Markov chains for Cluster and site dynamics 247 
9.8 Marginal Cluster dynamics and site dynamics 250 
9.9 The two-parameter Ewens process 256 
9.10 Summary 259 
Further reading 260 

10 The Zipf-Simon-Yule process 262 
10.1 The Ewens sampling formula and firm sizes 262 
10.2 Hoppe's vs. Zipf's um 263 
10.3 Expected Cluster size dynamics and the Yule distribution 265 
10.4 Birth and death Simon-Zipf's process 269 
10.5 Marginal description of the Simon-Zipf process 271 
10.6 A formal reversible birth-and-death marginal chain 274 
10.7 Monte Carlo simulations 276 
10.8 Continuous limit and diffusions 279 
10.9 Appendix 1: invariant measure for homogeneous diffusions 286 
10.10 Summary 287 
Further reading 288 

Appendix 289 
Solutions to exercises 289 

Author index 323 
Subject index 325 


	005622934 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3



