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This is a core course in statistical theory for beginning graduate students in statistics, probability,
or related fields where a sound understanding of statistical principles is essential.
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Mathematical Statistics by J. Shao

1. Mathematical Statistics: Basic Ideas and Selected Topics, Vol. I (2nd ed.), by P. J. Bickel and
K. A. Doksum

2. Theory of Point Estimation (2nd ed.), by E. L. Lehmann and G. Casella

3. Testing Statistical Hypotheses (3rd ed.), by E. L. Lehmann and J. P. Romano 4. Advanced
Mathematical Statistics (Chinese), by X. Chen
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Homework 20%, midterm 30%, final 50%.

Homework assignments are due every other Monday starting Week 3.

There will be a midterm exam and a final exam, both closed book. The final will be
comprehensive, with an emphasis on materials covered since the midterm.
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Statisitical models
Exponential families
Statistial decision theory
Sufficient statistics
Complete statistics
Criteria of estimation



Unbiased estimation

Information inequality; Method of moments

Bayes actions and estimators

Minimax estimators

Maximum likelihood

MLE:s in generalized linear models; Superefficiency
Asymptotic efficiency of MLEs; One-step MLEs
Hypothesis testing; The Neyman—Pearson lemma
Uniformly most powerful tests; UMP unbiased tests
Likelihood ratio tests; Bayes tests

Asymptotic tests; y2-tests

*Construction of confidence sets

*Optimality of confidence sets; Bayesian credible sets
* Asymptotic confidence sets; Prediction sets; Simultaneous confidence intervals



