INDEX

aggregate

demand 245, 254, 258–260, 262– 264 income 258, 260, 262 arbitrage 3–8, 11, 14, 21, 22, 24, 72, 108, 114, 123, 125–127, 129–133, 138 ARCH 62, 75, 96, 113

Black-Scholes theory 3, 4, 6–11, 13, 16, 19, 20, 23, 52, 138

capital market theory 125–127, 137, 138 Cauchy problem 312–316, 318–325, 327, 328 characteristic time 28, 57, 218, 220, 304 characteristics space 295, 304, 306, 308 chartists 113 coalition 280–291 Cold War 281, 286, 289, 291 collective behavior 93, 232, 275, 276, 278, 280 conservation of money 244, 245, 250 corner equilibrium points (CEP) 273 fully diversified CEP (FDCEP) 273–277 correlation

coefficient 28–33 cross-correlation of stocks 28– 34 exponent 56 function 53–55, 57, 70, 71, 138, 216 matrix 28–34, 215 of return 27, 36, 39, 41, 51, 52, 70, 72, 75, 76, 86 of volatility 52, 58, 59, 61, 62, 75, 93, 95, 96, 101 scale invariant 150, 151, 155 time 51, 59 Cournot

game 210, 213 model 213 crisis 254–258 crossover 40, 41, 52, 55, 57, 58

data collapse 165, 166 demand 8, 112, 115, 135, 141, 142, 147, 176, 191, 195, 199, 207, 210, 213, 221, 228, 242–248, 250–254, 258–265 detrended fluctuation analysis (DFA) 36, 37, 39–42, 44, 46–48, 55–58, 60–62 diffusion equation 313, 314, 317, 318 fractional 313–315, 318–328, 330 standard 312–314, 318–321, 328, 330 diffusion limited aggregation (DLA) 151 distribution

Gaussian 31, 60, 99, 102, 118, 145, 164, 167, 169, 171, 302, 312, 313, 315, 316, 326, 339, 341–343, 345, 347 heavy tail 312

351 implied 10, 11, 13 Lévy 141, 153, 240, 312, 313, 317, 324 leptokurtic 13, 51, 110 log-normal 11, 13, 20, 52, 60– 62, 69, 134, 138, 161–163, 234, 235 of firm size 154, 160–163, 167, 170, 171, 237 of growth rate of firm 160– 164, 168, 171 of return 59, 67, 74, 88–90, 95, 97, 98, 102, 103, 110, 111, 118, 140, 145, 147, 148, 176, 202 of velocity differences 93, 97, 99 of volatility 52, 58, 61, 62 Pareto 110, 208, 233, 312 tent shaped 163, 170, 171 truncated Lévy 98, 237

economic instability 242, 243 efficient market 34, 62, 72 energy cascade 93, 100, 101 evolutionary

dynamic 295–297, 302, 304 game 271 model 295, 296, 299 phenomena 268 exchange rate 37–42, 45, 46, 51, 67, 94, 106, 108, 109, 112, 113, 115, 117, 123, 125, 126, 128, 130, 132–135, 137 expansion

cumulant 12, 13, 16, 17 Edgeworth 12–14 Hermite polynomial 12, 14–16

financial exchange (FX)

market 38, 40, 43, 74, 75, 82, 88, 93, 94, 99–102, 107–

109, 111, 112, 114, 115, 129 rate 37, 51, 73, 75–77, 86, 93, 94, 97, 111, 140 Fisher-Eigen

dynamics 300, 305–307 equation 304 model 297, 299–301 fluctuation

Brownian 142 chaotic 146, 148 Gaussian 209, 214, 222, 229 of growth rate 160, 161, 307 of price 2, 23, 59, 93, 140, 144, 148, 153, 198, 204, 237, 240 of velocity 93, 99, 100, 103 stochastic 141, 146, 147, 211 fractional Brown motion 38, 44, 56, 59 frustration 283, 288–290, 292, 296 fundamentalists 113

game theory 206, 207, 209, 212, 213, 226, 229 evolutionary 209, 211 gauge theory 121, 123, 124, 127, 128, 131, 133, 137 generalized replicator dynamics (GRD) 271–276, 278 Gibrat model 161–163 growth dynamic

of firm 171, 172 growth rate

of firm 154, 159–162, 164, 165, 170, 172 of price 256

hedging 1–3, 6, 8, 112–114 hierarchical structure 94 hierarchy of exponents 41 Hurst exponent 38, 44, 45 income redistribution theory of inflation and unemployment (IRTIU) 242, 243, 257, 258, 260 inflation 65, 113, 124, 135, 151, 242, 243, 250, 251, 254– 265 innovation 268, 270, 277, 278, 294, 304, 307 interest rate 3, 20, 113, 122–126, 130–135, 137, 256, 257, 263, 312 Kesten equation 232, 235, 236

Lévy flight 151

truncated Lévy flight 153 lagged autocorrelation 74, 75, 85 landscape

adaptive 294, 297, 299, 302, 306, 308 fitness 294, 296, 298, 299, 301, 303, 306, 307 Langevin

approach 207, 212, 213 dynamics 212, 214, 229 equation 146, 148, 228 learning 175, 177, 178, 186, 188, 192, 193, 197, 203, 278 Lotka-Volterra

dynamics 306, 308 equation 232, 237, 271, 300, 305 generalized Lotka-Volterra model (GLV) 231–233, 235–241

market

activity 21, 55, 59, 82, 83, 107– 109, 114 equilibrium 242, 243, 246, 247 order-driven 111 organization 175, 192 price-driven 111, 112 martingale 5–8, 18, 23, 27 microscopic model

of firm growth 160, 171 Mittag-Leffler function 335–338 monetary economy 245, 250 moving average 116, 117 multiplicative process 62, 166, 167, 172, 232, 234, 239, 240

Nash equilibrium 207–217, 219, 221– 223, 225–230, 274, 276 Navier-Stokes equation 98, 103, 104 net present value (NPV) 121, 122, 124 option 1–4, 6, 8–10, 13–15, 17, 18, 21–23, 27, 52, 113, 114, 125 American 3 call 5, 7, 13, 17, 24 European 2–5 market 1, 2, 8, 24 option pricing theory 1, 2, 19, 21, 23 price 1, 2, 5–14, 16–24

Pareto dominant 191, 226, 227, 229 phase transition 92, 142, 147, 180, 182, 206 population

bird 155 density 151, 295–297, 306 technological 294, 296, 304 portfolio 6, 28–34, 73, 125, 126, 138 power spectrum 38, 55–58, 70, 71, 140, 142, 144 analysis 55, 140 price dynamic 27, 94, 100, 102, 104, 199 Random Walk 15, 23, 37, 87, 95, 97, 98, 111, 119, 133, 134,

138, 161, 313, 314, 328– 330 rationality 126, 133, 135, 136, 140, 176, 177, 188, 195, 206, 207, 209–212, 216, 229, 270, 278 Riemann-Liouville fractional calculus 313, 325, 331, 333 Riesz approach 314, 327 risky actor 281, 290–292

scale invariance 36, 107, 151, 153, 339 scaling 17, 56, 57, 60, 61, 67, 70, 74, 82, 87–91, 93, 97, 99, 101, 106, 107, 111, 119, 151, 153, 155, 158, 165, 166, 169, 172, 206, 238, 294, 304, 305, 307, 312, 321, 323, 326, 329, 345 exponent 56, 97–99 of growth of firm 154, 160, 166, 170 of return 67–70, 153 of the distribution of return 67 seasonal volatility 81, 82 seasonality 73–75, 85–87, 91 self-organization 92, 142, 155, 159, 166, 268, 276–278, 293, 294 signalling problem 313–315, 317– 319, 323, 324 spin glass 280, 281, 288, 290 Mattis random site spin glass 280, 281, 285, 288 stagflation 243, 251, 255–258, 260, 265 strategy space 208, 209, 220, 229, 230, 277

threshold

dynamic 143, 148 model 141, 142 time

hitting 74, 87–91 theta 81–83, 85, 87, 88 transaction 125, 126, 130, 136 time evolution

of activities of agents 268 of correlation coefficient 30, 32, 33 of firm size 168 of price 27–30, 32, 34, 51, 251, 253 time scale 28, 30, 32, 33, 56, 59, 73–76, 80–84, 86, 91, 107, 113, 114, 117–120, 126, 186 of correlation 51 of price 40, 51, 96, 101, 102 of trader 269 trading relationship 175, 176, 203 traditional stock market theory (TSMT) 67, 68, 70 turbulence 92–94, 97–104

unemployment 73, 113, 242, 243, 250, 251, 254–260, 262, 264– 266 urban growth 151

pattern 151 utility function 21, 207, 217, 219, 221, 223, 226–229

volatility 9, 14, 20, 22, 51, 52, 59– 62, 67, 74, 75, 81, 82, 85, 86, 94–96, 98, 101, 102, 110, 111, 119, 120, 134, 153 clustering 75, 81, 85, 95, 98, 101 implied 1, 9–11, 14, 19, 22, 23