Syllabus

Course and Contact Information:

Course: Advanced Mathematical Statistics IT (STAT 8264-10)
Semester: Spring, 2026

Meeting time: Monday, 06:10PM to 8:40PM

Location: DUQUES 259

Instructor:

Name: Hua Liang

Campus Address: Rome Hall, Room 754

Phone: 202-994-7844

E-mail: hliang@gwu.edu

Office hours: Monday 2:30-3:00 pm or by appointment
TA: TBA

Course Description
The purpose of this course is to bridge PhD students to their research. We focus on basic ideas
underlying several important topics in advanced mathematical statistics, including:

(1) Some suggestions for how to do research
(2) Brief review of statistical inference

(3) Large sample theory

(4) EM (Expectation—Maximization) Algorithm
(5) Bootstrap and resampling methods

(6) Nonparametric and semiparametric models
(7) Penalized-based variable selection

(8) Other research topics: goodness of fit for model checking, causal inference, deep learning,
large language models, and related topics

Prerequisite
This course is designed for PhD students who have completed STAT 8263: Advanced Mathe-
matical Statistics 1.

Goals of Course



e Develop skills in literature study and research

e Develop academic presentation skills

e Understand the general framework of statistical inference

e Understand large sample theory

e Understand EM, bootstrap, and resampling methods

e Understand nonparametric and semiparametric models

e Have a basic understanding of advanced variable selection methods and their development

e Understand goodness-of-fit tests

Course Structure
The class consists of one 2.5 hours lecture per week. The grade is based on homework, one
midterm and the final exam/final project/presentation.

Textbooks (recommend):

1. Mathematical Statistics (Second Edition) by Jun Shao

2. Nonparametric and Semiparametric Models by Wolfgang Karl Hérdle, Marlene Miiller,
Stefan Sperlich, Axel Werwatz (2012)

3. Generalized Additive Models—An Introduction with R by Simon Wood

4. Statistics for High-Dimensional Data by Peter Biihlmann and Sara van de Geer
Topics Covered

1. Statistical inference and hypothesis testing

2. EM algorithm

3. Bootstrap and resampling methods

4. Nonparametric and semiparametric models

5. Variable selection

6. Goodness-of-fit model checking

Grading
Final grades will be based on the following components:

e Homework: 20%
e Classroom participation: 10%

e Exams: 30%

e Final project: 40%



Class Attendance Class discussions extend beyond the textbook materials. Attendance is im-
portant, and students are responsible for all materials and announcements covered in class,
whether or not they are present.

University policies:

University policy on observance of religious holidays

In accordance with University policy, students should notify faculty during the first week of the
semester of their intention to be absent from class on their day(s) of religious observance. For
details and policy, see: students.gwu.edu/accommodations-religious-holidays.

Academic Integrity

Academic dishonesty is defined as cheating of any kind, including misrepresenting one’s own

work, taking credit for the work of others without crediting them and without appropriate autho-

rization, and the fabrication of information. For details and complete code, see: studentconduct.gwu.edu/code-
academic-integrity

Safety and security

In the case of an emergency, if at all possible, the class should shelter in place. If the build-
ing that the class is in is affected, follow the evacuation procedures for the building. After
evacuation, seek shelter at a predetermined rendezvous location.

Religious Holidays

Students should notify the instructor during the first week of the semester of their intention to
be absent due to religious observance. See:
https://students.gwu.edu/accommodations—religious—-holidays

Disability Support Services (DSS)
Students requiring accommodations should contact DSS at 202-994-8250 (Rome Hall, Suite
102). See: https://disabilitysupport.gwu.edu/

Mental Health Services
Mental Health Services provide 24/7 assistance at 202-994-5300. See: https://counselingcenter.
gwu.edu/



