
Math 540/ Stat 565: Stochastic Process

Instructor: Dr. Yan Lu, luyan@math.unm.edu

Time and Location: 12:30-13:45 TR, SMLC 356

Office hours: TR 2:00pm-3:00pm or by appointment

Textbook: Introduction to Probability Models 11th Edition by Sheldon M. Ross (10th

edition should also work)

Prerequisites: Stat 561 Probability

Course Description: A stochastic or random process is a mathematical object usually

defined as a collection of random variables. Stochastic processes are widely used as math-

ematical models of systems and phenomena that appear to vary in a random manner.

They have applications in many disciplines including natural sciences such as biology,

chemistry, ecology, neuroscience, and physics, as well as technology and engineering fields

such as image processing, signal processing, information theory, computer science, cryp-

tography and telecommunications. Furthermore, seemingly random changes in financial

markets have motivated the extensive use of stochastic processes in finance.

This course will cover discrete and continuous time Markov Chains and applications,

Stationary Distributions, Poisson Processes, Brownian Motion, Brownian Measure/ Sto-

chastic Integration, Gaussian Processes. We may add or delete from this list depending

on time, student interests, etc. After completing the course, students should be familiar

with the more popular stochastic models and how to make use of these models in real

applications. We will use the R programming language occasionally to simulate realiza-

tions from some of the processes we will be studying. R is available on the department

machines and can also be downloaded for free at http://www.r-project.org/.

Tentative Schedule

Chapters 1, 2 & 3: Probability Review (2-3 classes)

Chapter 4: Discrete Time Markov Chains (6-7 classes)

Quiz 1: Covers Chapters 1, 2, 3, and 4

Chapter 5: Exponential Distribution and Poisson Process (5 classes)

Chapter 6: Continuous Time Markov Chains (5 classes)

Quiz 2: Covers Chapters 5 and 6
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Chapter 10: Brownian Motion and Stationary Processes (6 classes)

Chapter 11: Simulation (2 classes)

Final project

Grading Policy

• Homework Assignments will be given about every 2 weeks to make for about a total

of about 7-8 assignments.

• Quizzes or mini-exams will be given as described in the schedule above. Quiz prob-

lems are similar to those in the homework.

Final project:

(1) may involve independent work on a topic of your choice, with the constraint

that you should make use of some of the theory covered in class, or extension of

these techniques.

(2) You may also find an article in a peer-reviewed journal in your area of interest

which uses a stochastic process as a model for some “real-life” behavior. Write a

review giving a summary and critique of the approach used in the article.

(3) Teams are encouraged.

• Grade Distribution: Homework (50%), Quizzes ( 25% ) Final Project ( 25% )

• grading scale

95 - 100 = A+

85 - 94 = A

70 - 84 = B

55 - 69 = C

45 - 54 = D

0 - 44 = F
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