MAT Statistics for social sciences B.Sc. (Business & Management)

Moscow University TOURO Prof. Andrey Egorov 
Syllabus
This course is an introduction to applied statistics. We will touch upon with some questions of probability theory and mathematical statistics, which are closely connected with typical problems of real business and management. 
Readings

BASIC BUSINESS STATISTICS. CONCEPTS AND APPLICATIONS
M.Berenson, D.Levine, T.Krehbiel

STATISTICS for BUSINESS AND ECONOMICS 

P.Newbold

Evaluation 
Attendance and behavior at lectures, performance of home tasks, results of quizzes will count for 40% of the final mark. The examination will count 60% of the final mark. If the attendance is not good enough, the examination will count 90% of the final mark. 
Course plan

· Bernoulli random trials. Success and failure. Permutations and combinations. 
· Binomial coefficients and Pascal triangle. Binomial distribution. 
· Its mean and variance. Chebyscheff’ inequality. Standard deviation. Three sigma interval. 
· The Law of Large Numbers.
·  Sample. Sample size. Frequency of a random event. Problems and examples. 
· Density of normal distribution. Error function. 
· Local and integral form of Moivre-Laplace theorem. Tables. 
· How to use normal approximation of binomial distribution in practice. 
· Necessary condition on variance.
· Poisson approximation of binomial distribution. 
· Poisson distribution, its mean and variance. Theory of qeues.
· Distribution of population  mean and  variance.
·  Concepts of hypothesis testing. Significance level and confidence intervals. 
· Robust hypothesis testing. 

· Student distribution. Tests of the  mean with known and unknown population variance. 
· Chi-square test for variance and Fischer test for the equality of variances. 
· Goodness of fit nonparametric chi-square test.
· Conditional probabilities and independence. 
· Bayes’  formula. Applications. 

· Risk management. Quality control.

· Bayesian method in hypothesis testing.

· Decision theory. Certainty versus Uncertainty. Payoffs and losses. 
· Probabilistic criteria for Decision under Uncertainty.

· Utility as a function of money. Utility and decision making. 
· Information theory. Entropy. 
· Game theory. Decision under Certainty. Inference and Decision.

· Solving statistical problems in STATISTICA and EXEL.
