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(Description)

Probability and Mathematical Statistics is a required course for students in the School of
Sociology. Probability Theory studies the statistical regularity of random phenomena,
while Mathematical Statistics based on Probability Theory studies how to compile and
analyze data of random influence effectively and makes statistical inference. Students
completing the course will be able to:

(1)Use basic counting techniques (multiplication rule, combinations, etc.) to compute
probability.

(2)Compute conditional probabilities directly and using Bayes' theorem, and check for
independence of events.

(3)Set up and work with discrete random variables. In particular, understand the Bernoulli,
binomial, geometric and Poisson distributions.

(4)Work with continuous random variables. In particular, know the properties of uniform,
normal and exponential distributions.

(5)Know what expectation and variance mean and be able to compute them.




(6)Understand the law of large numbers and the central limit theorem.

(7)Compute the covariance and correlation between jointly distributed variables.
(8)Understand the difference between probability and likelihood functions, and find the
maximum likelihood estimate for a model parameter.

(9)Use null hypothesis significance testing (NHST) to test the significance of results.
(10)Find confidence intervals for parameter estimates.

(11)Learn the language and core concepts of probability theory.
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