
Mathematics 267 Computational Statistics Spring 2014

Department Mathematics, San José State University
Time Tuesdays & Thursdays

4:30–5:45 PM

Location MH 223
Course Website Course materials are accessible through Canvas:

http://www.sjsu.edu/at/ec/canvas/

Instructor Dr. Bee Leng Lee
Office : MH414
E-mail : beeleng.lee@sjsu.edu
Phone: 924-5099

Office Hours Tuesdays & Thursdays, 4–4:20 PM, 5:50–6:30 PM.
Note: If you wish to ask questions on the homework problems during the office
hours, you are expected to have completed the relevant reading assignments,
read the problems thoroughly, and at least attempted to solve them.

Course Information

Description Design and use of statistical software in programming statistical applications.
Data extraction and processing. Simulation and Monte Carlo methods.

Prerequisite 129A, 161B or 261A, and a computer programming course (e.g., math 109, math
167, CS 46, CS 49).

Objectives This course aims to introduce modern methods of computational statistics and
their applications, with emphasis on why and how these methods work, rather
than the use of pre-packaged statistical software.

Learning
Outcomes

Upon successful completion of this course, students should be able to
• use R to perform statistical analysis;
• understand the theory and methods for generating random variables from

both standard and nonstandard distributions;
• use different methods to solve an optimization problem and understand

their limitations;
• develop and implement a Markov chain Monte Carlo algorithm;
• design and conduct appropriate resampling methods to estimate stan-

dard errors, construct confidence intervals, and test hypotheses.

References Matloff, M. (2011) The Art of R Programming, San Francisco: No Starch Press.
[Available online as an electronic book from the SJSU library]

Givens, G. H. and Hoeting, J. A. (2013) Computational Statistics,
second edition, New Jersey: Wiley.
[Available online as an electronic book from the SJSU library]

Gilks, W. R., Richardson, S. and Spiegelhalter, D. J. (1995) Markov chain
Monte Carlo in practice, Chapman & Hall/CRC.

Efron, B. and Tibshirani, R. J. (1994) An introduction to the bootstrap,
Chapman & Hall/CRC.
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Tentative Schedule
Number of

Topics Lectures

Course overview 1
Introduction to R: User interface, basic operations, objects, variables, functions,

data structures (vectors, factors, matrices, lists, data frames), importing data.
3

Graphics with R: Creating graphs, customizing graphs, graphics devices. 2
Programming in R: Control structures (conditional statements and loops),

function closures, environments, lexical scope, delayed evaluations, non-local
assignments, replacement expressions.

2

Random variable generation: Inversion of cumulative distribution function,
general transformation, acceptance-rejection method.

4

Unconstrained optimization: Rates of convergence; bisection method, fixed-point
iteration, and Newton’s method for univariate problems; method of steepest
descent, and Newton’s method.

4

Markov chain Monte Carlo: Bayesian inference, Monte Carlo integration, Markov
chains, Metropolis-Hastings algorithm, implementation, Gibbs sampler,
non-Bayesian applications.

6

Resampling methods: Bootstrap, jackknife, cross-validation, permutation tests. 6

Exams 2

Grading Policy

Homework (35%) Homework will be assigned on a regular basis, and will require the deriva-
tion of analytical results as well as the implementation of the computational
methods discussed in class. No credit will be given for late work under any
circumstances. To allow you flexibility to deal with any emergencies that may
arise in your personal life, one homework grade will be dropped from the final
grade calculation.

Project (15%) Each student will be part of a small group of 2–3. The group will identify an
article in the statistical literature that uses Monte Carlo methods to study,
evaluate, and/or compare statistical methods. After an article has been
selected, the project is to replicate the study by simulating data from an
appropriate distribution and writing a program that implements the method.
A formal written report and an electronic copy of the program are to be
submitted on the last day of class.

Exams (50%) There will be two in-class midterm exams.
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Academic Integrity
The University’s policy on academic integrity can be found at

http://www.sjsu.edu/senate/S07-2.pdf

Campus policy in compliance with the Americans with Disabilities Act:
“If you need course adaptations or accommodations because of a disability, or if you need spe-
cial arrangements in case the building must be evacuated, please make an appointment with
me as soon as possible, or see me during office hours. Presidential Directive 97-03 requires that
students with disabilities requesting accommodations must register with DRC to establish a record
of their disability.”

THE CONTENT OF THIS SYLLABUS IS SUBJECT TO CHANGE AND ANY CHANGES WILL BE ANNOUNCED
IN CLASS. IF YOU MISS A CLASS, IT IS YOUR RESPONSIBILITY TO FIND OUT WHAT YOU HAVE MISSED.
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