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formulas. A stochastic control problem. Hamilton–Jacobi–Bellman’s equation.

31. Non-cooperative game theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
An n-person game in strategic form. Nash equilibrium. Mixed strategies.
Strictly dominated strategies. Two-person games. Zero-sum games. Symmetric
games. Saddle point property of the Nash equilibrium. The classical minimax
theorem for two-person zero-sum games. Exchangeability property. Evolution-
ary game theory. Games of incomplete information. Dominant strategies and
Baysesian Nash equlibrium. Pure strategy Bayesian Nash equilibrium.

32. Combinatorics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
Combinatorial results. Inclusion–exclusion principle. Pigeonhole principle.

33. Probability and statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
Axioms for probability. Rules for calculating probabilities. Conditional probabil-
ity. Stochastic independence. Bayes’s rule. One-dimensional random variables.
Probability density functions. Cumulative distribution functions. Expectation.
Mean. Variance. Standard deviation. Central moments. Coefficients of skewness
and kurtosis. Chebyshev’s and Jensen’s inequalities. Moment generating and
characteristic functions. Two-dimensional random variables and distributions.
Covariance. Cauchy–Schwarz’s inequality. Correlation coefficient. Marginal and
conditional density functions. Stochastic independence. Conditional expecta-
tion and variance. Iterated expectations. Transformations of stochastic vari-
ables. Estimators. Bias. Mean square error. Probability limits. Convergence in



xii

quadratic mean. Slutsky’s theorem. Limiting distribution. Consistency. Test-
ing. Power of a test. Type I and type II errors. Level of significance. Significance
probability (P -value). Weak and strong law of large numbers. Central limit the-
orem.

34. Probability distributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
Beta, binomial, binormal, chi-square, exponential, extreme value (Gumbel),
F -, gamma, geometric, hypergeometric, Laplace, logistic, lognormal, multino-
mial, multivariate normal, negative binomial, normal, Pareto, Poisson, Student’s
t-, uniform, and Weibull distributions.

35. Method of least squares . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207
Ordinary least squares. Linear regression. Multiple regression.

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215



http://www.springer.com/978-3-540-26088-2


