
PSCI 7381 / ECO 7311
Advanced Time Series

Fall 2008
Thursday 2:30-5:15, CBW 1.102

Prof. Patrick T. Brandt
E-mail: pbrandt@utdallas.edu
Web: http://www.utdallas.edu/∼pbrandt
Office: Green 2.802
Hours: Monday Noon-1pm and Tuesday 1–3pm

Description

Student Learning Objectives

On completing this course, students will be able to:

• Conduct independent analyses of time series data,

• Specify and test the fit of multiple time series model specifications for the same data,

• Forecast time series data over different time horizons, with apprpriate methods of assessment and
uncertainty,

• Diagnose misspecification problems in time series models,

• Compare and contrast different time series methods.

Required texts and course materials

Texts

One required textbook has been ordered. The others are listed as reference texts you may wish to consult.
Required:
Hamilton, James. 1994. Time Series Analysis. Princeton: Princeton University Press (this is a standard

reference text).

Optional / Reference :

• Namboodiri, Krishnan. 1984. Matrix Algebra, an introduction. (if your linear algebra is rusty).

• Simon and Blume (if you linear algebra is rusty, or you need a more advanced reference on matrices,
decompositions, optimization, etc.)

• Chatfield, Chris. 2004. The Analysis of Time Series: An Introduction, Sixth, Ed. Boca Raton: Chap-
man & Hall / CRC

• Lutkepohl, Helmut. 2005. New Introduction to Multiple Time Series Berlin: Springer-Verlag.

• Lutkepohl, Helmut and Markus Kratzig, eds.. 2004. Applied Time Series Econometrics. Cambridge:
Cambridge University Press.
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• Reinsel, Gregory C. 2003. Elements of Multivariate Time Series. Berlin: Springer-Verlag

• Mills, Terence. 1991. Time Series Techniques for Economists. Cambridge; Cambridge Unversity
Press.

• Harvey, Andrew C. 1990. The Econometric Analysis of Time Series. Cambridge: MIT Press.

• Enders, Walter. 2003. Applied Econometric Time Series, 2nd Edition. John Wiley & Sons.

• Shumway, Robert and David Stoffer. 2006. Time Series Analysis and Its Applications: With R Exam-
ples. Berlin: Springer-Verlag.

• Brandt, Patrick T. and John T. Williams. 2007. Multiple Time Series Models. Thousand Oaks: Sage.

I will also reference research papers and articles in the lectures. There may be lists of articles added to
the syllabus readings below.

WebCT

WebCT is used in this class for distributing course materials (notes, datasets, code, etc) and to check your
progress in the class. If you do not have a computer at home or prefer to work on campus, you may do
this at the library or in the many computer labs on campus. You can access the course WebCT page at
http://webct6.utdallas.edu. Additional information about how to use WebCT is available at this site as well.
You will need a UTD net-id to access this site. WebCT is also how I will communicate with you. You are
responsible for announcements made through WebCT.

Computing and Course Materials

A major component of applied statistics and time series analysis is using computers and data to implement
models and test hypotheses. Toward that end, students should be expected to utilize a variety of statistical
packages for their work. While no one statistical program will be used for this course, familiarity with
several is important because each has their own niche. I will primarily use:

Package Cost
S-plus Available at UTD
R Free
Stata Available at UTD
SAS Available at UTD
RATS Available at UTD
Ox Free console version
GAUSS Available at UTD
Matlab Available at UTD

Any others are acceptable, and you should not express reservation about learning additional programs
— it is an impediment to your research and teaching.

For home use (i.e., those who hate to purchase licenses), I highly recommend R, the GNU clone of
S-plus. It is free, has great graphics and is well documented. For econometric analysis and time series, I
recommend Stata, Ox, or Rats.

I will not spend a great deal of time leading tutorials on statistical software in class. I am happy to have
them arranged outside of class. I will also make programs an code available on an as needed basis in several
statistical packages to demonstrate techniques. Note that somethings are easier to do in different packages
and then convert the data to another format for analysis (I often construct variables and datasets in Stata
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and then move them to other software for analysis.) Your best resource for learning and implementing new
methods is your peers and the voluminous manuals that come with statistical software!

Grading, Assignments, and Course Policies

Grading

There will be approximately eight to ten assignments, and two exams. The allocation of the grade is:

• Assignments: 30%

• Exam I: 35%

• Exam II: 35%

The first exam will be in-class, approximately during week 7. The second exam will be a take-home
exam at the end of the course.

Late assignments and papers will be penalized. Late assignments and papers will be penalized 10 points
per day. Assignments submitted via e-mail will be considered received by the date and time stamp on the
e-mail received in my e-mail inbox.

My strong preference is to not allow incompletes in this course, since you need most of the material
completed for later course work. If you believe you will need to take an incomplete you 1) must follow
university policy (as stated below) and 2) should contact me as soon as practicable (i.e., not the week of the
final exam or the day before the grades are due).

Grades are based on the standard grading scale: A = 100-90, B = 89-80, C = 79-70, etc. Plus or minus
grades in a graduate course are at the instructor’s discretion.

If you have any questions about your grade on an assignment, please wait until 24 hours after receiving
your assignment before discussing the grade with me. There are no exceptions to this policy.

If you wish to have an assignment re-graded, it must be returned to the me within two days of the day
it was returned (if I am not available that day, ask the staff of the School of Economic, Political and Policy
Sciences to leave it in my box). Assignments to be re-graded must include a memo stating the reason why
you believe they assignment should be re-graded. Finally, re-graded assignments can be graded higher,
lower, or the same as the initial grade.

Assignments

Assignments and exams will cover applied and theoretical problems. Assignments should be typewritten as
much as possible. I realize that may require setting mathematical text or typographical symbols. This can
be done in standard word processing software. Feel free to only use Roman letters. If you are so interested,
I can arrange a short tutorial on how to use LATEX for this task.

Any statistical output or data analysis you do should be fully interpreted and presented as though it were
being sent for publication to a journal. This means that regression output from your statistical package of
choice that is copied into a word processor document is unacceptable. You should take the time to typeset the
results into a meaningful table or present a well documented and coherent graphical summary of any results.
If you have any questions about what to include in your data output and assignments, consult empirical work
in standard journals or ask. Assignments that do not meet this requirement will be returned and not graded
until revised.

You may work together on assignments, but each person must turn in their own work. Working together
has two benefits. First, it can help you see if you really understand the material (if you can explain it to
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someone else and convince them that you are right, you probably are). Second, it gets you in the habit of
working with others to solve problems (and remember that most research is coauthored!) You do need to be
careful about two issues in the course of working together. The first is plaigarism. The second is letting the
person who “gets it” do all the work. Just because someone looks like they have solved a problem does not
mean it is the correct answer. One of the things I have seen before is that working together can help on the
“easy” problems, but on some of the harder problems, a “group” will often come up with the wrong answer.
Beware of “groupthink”!

Finally, if you have questions about the assignments, I encourage you to come and ask me about them.
Pounding your head on a desk for 6 days and then coming to get help on day seven (when the assignment is
invariably due) is poor form and is not going to help you learn the material. One of the best methods I have
found for asking and answering questions for this course is e-mail. The benefit of e-mail is that it forces
you to compose your question(s) very specifically and to think through what you are asking logically. In
addition, I can generally offer a faster response ia e-mail than if you wait for office hours.

Attendance

It should go without saying that in a class of this size your attendance is easily noted and therefore required.
If you are unable to make a class or will be late, advise the instructor as far in advance as possible.

Course conduct

The following rules apply in class:

1. Turn off your cell phone. It is VERY distracting to others. “Off” means that it does not ring OR
vibrate. I will ask you to leave if your phone rings. (Exceptions to this policy can be made, come to
talk to me.)

2. Do not fall asleep. It is rude and distracting. Bring coffee if you need it (I do.)

3. Be polite and courteous to your fellow students.

4. Raise your hand when you want to be recognized to answer or ask a question. If you do not raise your
hand I will not recognize you or your answer.

5. If you are using a laptop in class or to take notes, don’t waste your time or mine checking your e-mail
or surfing the web. You will end up wasting my time when you ask me questions that were answered
in class when you were on the web.

6. You are reponsible for things: therefore if you miss something I announced or fail to complete an
assignment, my response will be “How is this my problem?”

7. Note that this syllabus is not a contract. It is subject to change at my discretion. While we may be
studying the political science, this class is not a democracy.

8. Class starts at 2:30pm. Not 2:45. Be here on time.

9. Respect my time and I will respect yours. We are both busy.

10. You are expected to be proactive in anticipating and planning for any absences or problems you will
have in completing course work. Make arrangements for possibly missed work prior to the due date
is preferable and more likely to be successful than doing it after the due date.
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Course Outline

Readings listed for each week are suggestions. My lectures and discussion will parallel these readings. The
readings are listed in order of importance (from most to least important). Feel free to ignore or consult them
as needed. I will regularly post or hand out lecture notes on the material we are covering.

In general, I have my own “order” to covering the material. This may differ from the texts, or what
others might do. My experience is that this layout of the material works well.

All weeks will include significant applied material. That is, I will either introduce real data to make the
points of the lecture or use simulation methods (related to real data problems) to make the case for what we
are covering. I generally make available all of the code for what I cover in class so you can use it as well.

Weeks 1 and 2: Time series notation and basis
These week will cover difference equations, lag operator arithmetic, stationary ARMA processes, and

autocovariance functions.

• Hamilton, Chapters 1-3

• You may want to look at some other time series texts to see the notation they use, since it does differ
from Hamilton.

Week 3: Estimation; Method of Moments and Maxmimum Likelihood This week will cover MoM
and MLE estimation of univariate ARMA processes and their generalizations for time series models. We
will also touch on Kalman filter representations and estimation methods.

• Hamilton, Chapters 14, 5, and parts of 13.

Weeks 4: Forecasting and Distribution Theory Here we will cover basic forecasting methods and
properties for the models already covered (and those to come). We will also look at forecast probabilities
and intervals as a way to understand time series distribution theory.

• Hamilton Chapter 4 and 7.

Weeks 5: Regression models
Here we will review basic econometric theory on dynamic single equation models. We will build on this

to understand how GLS models are related to systems of equations, IV, and related topics.

• Hamilton, Chapters 8 and 9.

Week 6: Covariance Stationarity and Spectra Not an easy topic (to learn or to teach), but necessary.
This weak looks at the stationarity conditions for the earlier weeks models and then their continuous time
representations. The latter are useful for high-frequency time series (i.e., daily data, stock tick prices, etc.)

• Hamilton, Chapters 6 and 10.

Week 7: Exam
Weeks 8 and 9: Multivariate time series These weeks we will cover vector autoregression (VAR),

error correction models (ECM and VECM), which are special cases of VAR.

• Hamilton, Chapters 11, 19 and 20.

Week 9: Trends and Unit Roots While this looks like a great deal of material, it is actually pretty easy
to synthesize. We will cover how to model trends and unit roots from a frequentist perspective.

• Hamilton, Chapters 16, 17, 18, 19
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Week 10: Models of time series heterogeneity This week will cover conditionally heteroscedastic time
series models. This includes ARCH, GARCH, EGARCH and related models. These models are central to
high-frequency time series analysis, especially in finance.

• Hamilton, Chapter 21

Week 11: Bayesian time series This week will cover an introduction to Bayesian methods for time
series modeling. We will cover the role of prior beliefs, data, and posteriors in time series analysis. We
will relate this to the Kalman filter and time series models in general. Finally, we will review the role of
informative and non-informative prior beliefs in time series models.

• Hamilton, Chapter 12.

Week 12: Bayesian Simultaneous Equation / Structural Time Series Models This week will cover
the basics of Bayesian simultaneous equation models. We will mainly focus on Bayesian structural VAR
models, but will also consider other variants. Some emphasis will be placed on how these models are related
to Kalman filters and structural macro-economic models.

• Hamilton, Chapters 11 and 12.

• Readings to be assigned.

Week 13: Changepoint and Regime Switching Time Series Models This week will consider fre-
quentist and Bayesian models with time-varying shifts in parameters. We will start with simple testing
frameworks for these models and then build up to fully Bayesian approaches.

• Hamilton, Chapter 22.

• Brandt, Patrick T. and Todd Sandler. Forthcoming. “Hostage Taking: Understanding Terrorism Event
Dynamics” Journal of Policy Modeling

• TBA

Week 14: Non-Gaussian time series models This week we will cover what to do when your dependent
variable is non-Gaussian. That is, you are dealing with a count, a duration, an interval, or other measure as
your time series dependent variable. This is a cutting edge area in many parts of the social, behavioral, and
even hard sciences.

• TBA

• Brandt, Patrick T. and John T. Williams. 2001. “A Linear Poisson Autoregressive Model: The Poisson
AR(p)” Political Analysis. 9(2):164184.

• Brandt, Patrick T., John T. Williams, Benjamin O. Fordham, and Brian Pollins. 2000. “Dynamic Mod-
eling for Persistent Event Count Time Series” American Journal of Political Science. 44(4):823843.

Week 15: TBA, depending on course pace and student demands
Week 16: Final Exam
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Student Conduct & Discipline

The University of Texas System and The University of Texas at Dallas have rules and regulations for the
orderly and efficient conduct of their business. It is the responsibility of each student and each student orga-
nization to be knowledgeable about the rules and regulations which govern student conduct and activities.
General information on student conduct and discipline is contained in the UTD publication, A to Z Guide,
which is provided to all registered students each academic year.

The University of Texas at Dallas administers student discipline within the procedures of recognized
and established due process. Procedures are defined and described in the Rules and Regulations, Board of
Regents, The University of Texas System, Part 1, Chapter VI, Section 3, and in Title V, Rules on Student
Services and Activities of the universitys Handbook of Operating Procedures. Copies of these rules and
regulations are available to students in the Office of the Dean of Students, where staff members are available
to assist students in interpreting the rules and regulations (SU 1.602, 972/883-6391).

A student at the university neither loses the rights nor escapes the responsibilities of citizenship. He or
she is expected to obey federal, state, and local laws as well as the Regents Rules, university regulations,
and administrative rules. Students are subject to discipline for violating the standards of conduct whether
such conduct takes place on or off campus, or whether civil or criminal penalties are also imposed for such
conduct.

Academic Integrity

The faculty expects from its students a high level of responsibility and academic honesty. Because the value
of an academic degree depends upon the absolute integrity of the work done by the student for that degree,
it is imperative that a student demonstrate a high standard of individual honor in his or her scholastic work.

Scholastic dishonesty includes, but is not limited to, statements, acts or omissions related to applications
for enrollment or the award of a degree, and/or the submission as ones own work or material that is not
ones own. As a general rule, scholastic dishonesty involves one of the following acts: cheating, plagiarism,
collusion and/or falsifying academic records. Students suspected of academic dishonesty are subject to
disciplinary proceedings.

Plagiarism, especially from the web, from portions of papers for other classes, and from any other source
is unacceptable and will be dealt with under the universitys policy on plagiarism (see general catalog for
details). This course will use the resources of turnitin.com, which searches the web for possible plagiarism
and is over 90% effective.

Each student in this course is expected to exercise independent scholarly thought, expression and apti-
tude. This addendum to the course syllabus is provided to assist you in developing and maintaining academic
integrity while seeking scholastic success.

General Comments:

• All academic exercises (including assignments, essays, laboratory experiments and reports, examina-
tions, etc.) require individual, independent work. Any exception(s) will be clearly identified.

• Be sure your name or identifying number is on your paper.

• Complete and turn in academic exercises on time and in the required format (hardcopy, electronic,
etc.).

• Retain confirmation of document delivery if submitted electronically.

• Retain all research notes and drafts until the project or assignment has been graded.
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• Obtain written authorization from your instructor prior to submitting a portion of academic work pre-
viously submitted for any academic exercise. (This includes an individual or group project submitted
for another course or at another school.)

Essays and Significant Papers:
Be prepared

• To present periodic drafts of work in process

• To correctly and completely reference all sources of information using the citation format prescribed

• To turn your completed assignment in timely and in the prescribed manner (electronic, hardcopy, etc.)

Examinations:
During examinations be prepared

• To leave all personal belonging at the front of the room or other designated location (this includes cell
phones, turned off of course, and beverage containers)

• To present your UTD Comet Card

• To remove your cap or hat

• To remove the batteries from any electronic device (e.g. calculator)

• To exchange blue books or bring them early as required

• To change seating

• To sign out when exiting the testing room

• To be escorted for lavatory use

All episodes of suspected scholastic dishonesty will be reported according to University policy. Stu-
dents who violate University rules on scholastic dishonesty are subject to disciplinary penalties, including
the possibility of failure in the course and/or dismissal from the University. Since such dishonesty harms
the individual, all students and the University, policies on scholastic dishonesty will be strictly enforced.
Penalties that may be assessed for scholastic dishonesty may be reviewed in Subchapter D. Penalties at
http://www.utdallas.edu/student/slife/chapter49.html.

Email Use

University policy requires that you have a UTD netid and e-mail account. E-mail sent to me from non-UTD
accounts may not arrive or may be trapped by spam filters. Please use your UTD e-mail account and clearly
identify yourself by name in e-mail messages. E-mail sent from non-UTD accounts may not be answered if
I suspect that it will cause problems for my computer.

The University of Texas at Dallas recognizes the value and efficiency of communication between fac-
ulty/staff and students through electronic mail. At the same time, email raises some issues concerning
security and the identity of each individual in an email exchange. The university encourages all official
student email correspondence be sent only to a students U.T. Dallas email address and that faculty and staff
consider email from students official only if it originates from a UTD student account. This allows the
university to maintain a high degree of confidence in the identity of all individual corresponding and the
security of the transmitted information. UTD furnishes each student with a free email account that is to
be used in all communication with university personnel. The Department of Information Resources at U.T.
Dallas provides a method for students to have their U.T. Dallas mail forwarded to other accounts.
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Withdrawal from Class

The administration of this institution has set deadlines for withdrawal of any college-level courses. These
dates and times are published in that semester’s course catalog. Administration procedures must be followed.
It is the student’s responsibility to handle withdrawal requirements from any class. In other words, I cannot
drop or withdraw any student. You must do the proper paperwork to ensure that you will not receive a final
grade of ”F” in a course if you choose not to attend the class once you are enrolled.

Student Grievance Procedures

Procedures for student grievances are found in Title V, Rules on Student Services and Activities, of the
university’s Handbook of Operating Procedures.

In attempting to resolve any student grievance regarding grades, evaluations, or other fulfillments of
academic responsibility, it is the obligation of the student first to make a serious effort to resolve the matter
with the instructor, supervisor, administrator, or committee with whom the grievance originates (hereafter
called the respondent). Individual faculty members retain primary responsibility for assigning grades and
evaluations. If the matter cannot be resolved at that level, the grievance must be submitted in writing to the
respondent with a copy of the respondents School Dean. If the matter is not resolved by the written response
provided by the respondent, the student may submit a written appeal to the School Dean. If the grievance is
not resolved by the School Deans decision, the student may make a written appeal to the Dean of Graduate or
Undergraduate Education, and the deal will appoint and convene an Academic Appeals Panel. The decision
of the Academic Appeals Panel is final. The results of the academic appeals process will be distributed to
all involved parties.

Copies of these rules and regulations are available to students in the Office of the Dean of Students,
where staff members are available to assist students in interpreting the rules and regulations.

Incomplete Grade Policy

As per university policy, incomplete grades will be granted only for work unavoidably missed at the semesters
end and only if 70% of the course work has been completed. An incomplete grade must be resolved within
eight (8) weeks from the first day of the subsequent long semester. If the required work to complete the
course and to remove the incomplete grade is not submitted by the specified deadline, the incomplete grade
is changed automatically to a grade of F.

Disability Services

The goal of Disability Services is to provide students with disabilities educational opportunities equal to
those of their non-disabled peers. Disability Services is located in room 1.610 in the Student Union. Office
hours are Monday and Thursday, 8:30 a.m. to 6:30 p.m.; Tuesday and Wednesday, 8:30 a.m. to 7:30 p.m.;
and Friday, 8:30 a.m. to 5:30 p.m. The contact information for the Office of Disability Services is:
The University of Texas at Dallas, SU 22
PO Box 830688
Richardson, Texas 75083-0688
(972) 883-2098 (voice or TTY)

Essentially, the law requires that colleges and universities make those reasonable adjustments necessary
to eliminate discrimination on the basis of disability. For example, it may be necessary to remove class-
room prohibitions against tape recorders or animals (in the case of dog guides) for students who are blind.
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Occasionally an assignment requirement may be substituted (for example, a research paper versus an oral
presentation for a student who is hearing impaired). Classes enrolled students with mobility impairments
may have to be rescheduled in accessible facilities. The college or university may need to provide special
services such as registration, note-taking, or mobility assistance.

It is the student’s responsibility to notify his or her professors of the need for such an accommodation.
Disability Services provides students with letters to present to faculty members to verify that the student has
a disability and needs accommodations. Individuals requiring special accommodation should contact the
professor after class or during office hours.

Religious Holy Days

The University of Texas at Dallas will excuse a student from class or other required activities for the travel
to and observance of a religious holy day for a religion whose places of worship are exempt from property
tax under Section 11.20, Tax Code, Texas Code Annotated.

The student is encouraged to notify the instructor or activity sponsor as soon as possible regarding the
absence, preferably in advance of the assignment. The student, so excused, will be allowed to take the exam
or complete the assignment within a reasonable time after the absence: a period equal to the length of the
absence, up to a maximum of one week. A student who notifies the instructor and completes any missed
exam or assignment may not be penalized for the absence. A student who fails to complete the exam or
assignment within the prescribed period may receive a failing grade for that exam or assignment.

If a student or an instructor disagrees about the nature of the absence [i.e., for the purpose of observing a
religious holy day] or if there is similar disagreement about whether the student has been given a reasonable
time to complete any missed assignments or examinations, either the student or the instructor may request a
ruling from the chief executive officer of the institution, or his or her designee. The chief executive officer
or designee must take into account the legislative intent of TEC 51.911(b), and the student and instructor
will abide by the decision of the chief executive officer or designee.

These descriptions and timelines are subject to change at the discretion of the Professor.
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