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Course Objectives 

This course introduces mathematical statistics at a theoretical graduate level, 

using tools of advanced calculus and basic analysis.  The objectives are to treat 

diverse statistically interesting models for data in a conceptually unified way; 

to define mathematical properties which good procedures of statistical 

inference should have; and to prove that some common procedures have 

them. 

Course Description 

A primary objective of this course is to present techniques and basic results of 
probability and mathematical statistics at a rigorous and advanced calculus 
level.  In this course we develop the probabilistic tools and language of 
mathematical statistics.  The course describes probabilistic models for and 
properties of random variables, common probability distributions, and large 
sample results. 
 
Prerequisites 
 
Students taking the course should have completed three semesters of calculus 
and had some exposure to basic probability and statistics. 
 
Grading Policy 



The grade in this course will be based on the following: Four sets of homework 

(20%), two in-class exams (20% each), a final exam (40%). 

Homework 

There will be three homework sets.  The homework problems will be assigned 

from the textbook as well as from outside.  Completing all homework sets on 

time is absolutely essential in learning the material.  So, late homework is not 

accepted. 

Exams 

There will be two in-class exams, one about one-third way into the semester 

and the other about two-thirds way into the semester.  No makeup test is 

allowed.  The exams will be designed to evaluate the student's conceptual 

understanding of definitions, results and proofs, and solutions to problems. 

Course Outline 

The course covers the first five chapters of Casella & Berger: 
1. Probability Theory: axiomatic foundations, conditional probability, 

random variables, probability distributions. 
2. Transformations and Expectations: functions of random variables, 

expected values, moment generating functions. 
3. Common Families of Distributions: discrete and continuous 

distributions, exponential family, location and scale family. 
4. Multiple Random Variables: joint, marginal and conditional 

distributions, hierarchical and mixture models, covariances. 
5. Properties of a Random Sample: random samples, sums of random 

variables, convergence concepts. 
 

Textbook 

"Sta�s�cal Inference" by G. Casella and R. Berger (CB), 2nd edi�on. 
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