Contents

Preface —V

1 Uncertainty and the philosophy of life — 1

2 Probability theory and stochastic processes — 13
2.1 Probability theory — 13

2141 Conditional probability and Bayes theorem — 21
21.2 Marginal probability — 33

2.2 Random variables — 35

23 Random variable models — 42

2.3.1 Bernoulli random variable — 42

232 Binomial random variable — 43

233 Poisson random variable — 44

234 Hypergeometric random variable — 46
235 Uniform distribution random variable — 49
2.3.6 Exponential random variables — 51

237 Erlang or Gamma distribution — 56

238 Normal (or Gaussian) distribution — 58
239 Rayleigh distribution — 62

2.3.10 The Rician distribution — 64

231 Chi-square (y?) distribution — 66

2.3.12 Other distributions — 66

24 Expectations of random variables — 71
241 Conditional expectations — 80

25 Multivariate random variables — 81

2.6 Functions of random variables — 91

2.7 Characteristic function — 104

271 Moment generating function — 106

28 Limits and bounds — 113

2.8.1 The Chebyshev bound — 114

2382 The Chernoff bound — 118

283 The Markov inequality — 118

29 Stochastic processes — 120

2.9.1 The stationary process — 126

29.2 The ergodic process — 128

293 Energy and power spectral densities — 130
294 White noise — 135

210 Dynamic stochastic process — 136

2.10.1 The Markov process — 137

2.10.2 The Brownian motion — 145

Bibliografische Informationen
https://d-nb.info/1341753662

digitalisiert durch 1 HLE
BLIOTHE


https://d-nb.info/1341753662

VIII — Contents

3

3.1
3.2
33
34

4.1
4.2
43
44
441
44.2
443
444
4.5
4.5.1
45.2
4.6
4.6.1
4.6.2
4.7

5.1
5.2
5.3
5.4
55

6.1

6.1.1
6.1.2
6.1.3
6.2

6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.3

Dynamic systems modeling — 155
Linear time-invariant systems — 157
State space representation — 169
Stochastic process and LTI systems — 181
General stochastic dynamic systems — 187

Estimation theory — 199
Unbiased estimation — 200
Consistent estimation — 201
Efficient estimator — 202
Estimation techniques — 204
Least mean square error estimate — 204
Minimum absolute error estimate — 207
MinMax error estimate criterion — 207
Maximum likelihood estimator — 208
Concepts of regression — 223
Optimal linear model regression — 225
Optimal nonlinear model with linear regression — 229
Concepts of classification — 235
Stochastic classification — 235
Analytical classification — 243
Concepts of clustering — 252

Kalman filters: statistical approach — 254
Gauss-Markov processes —— 256
Optimal vector estimation — 257
Discrete Kalman filter — 263
Extended Kalman — 266
Applications — 269

Game theory — 271
Rational uncertainty and game modeling — 273
Zero-sum and non-zero-sum games — 275
Cooperative and non-cooperative games — 276
Game modeling; strategic and extensive forms — 276
Bimatrix games — 278
Zero-sum games and MaxMin — 279
Randomized strategies — 285
Linear programming formulation for zero-sum games — 288
Non-zero-sum games — 290
Continuous strategy games — 298
Cooperative games — 303



6.4
6.4.1
6.4.2
6.5
6.6

Contents == IX

Game models — 308

Cournot duopoly game — 308

Stackelberg games — 310

Evolution game theory and semi-rational responses — 313
Stochastic games — 317

Bibliography — 319

Index — 321



