
University of Colorado - Department of Economics
Econ 7818 - Introduction to Probability and Asymptotic Theory - Fall 2024

Professor Carlos Brunet Martins-Filho

O�ce. Economics Building 105

Meetings. Tuesdays and Thursdays 9:30 AM - 10:45 AM at ECON 119.

Starting on the second week of this course there will be in-person weekly recitations conducted by a Teach-
ing Assistant. The time and location for these recitations will be announced by the end of the �rst week of
classes. Attendance is expected and strongly encouraged.

O�ce hours. O�ce hours will be held Tuesdays and Thursdays from 4:30 PM - 5:30 PM. If you need an
appointment outside these hours send an email to carlos.martins@colorado.edu and I will try to accommo-
date your request.

Class URL. http://spot.colorado.edu/ � martinsc/7818.html.

Prerequisites. Successful completion of ECON Math Camp or consent of instructor.

Objectives. This is the �rst course of a �rst year two-course Ph.D. sequence in Econometrics. The course
objectives are:

� to introduce you to fundamental tools and concepts from probability and asymptotic theory needed for
a rigorous study of the limiting behavior of estimators and test statistics that emerge form the study
of statistical/econometric models

� if time permits, to introduce you to the classical linear regression model and accompanying estimators
and test statistics

Grades. Your course grade depends on your performance on a midterm and a �nal examination. Relevant
dates and points are given below.

Evaluation Points Date
Midterm examination 40 October 17

Final examination 60 December 14, 1:30 PM - 4:00 PM

Sets of homework questions, together with their answers, will be provided to help you prepare for the exams.
Being able to answer these questions is an important indicator that you are learning.

Support material and reference books.

Class notes are available for this course. They will be available as PDFs on the class website. Study them
carefully. In addition, the following books have very good presentations of some of the material we will cover.

A. Mathematics, Probability and Asymptotic Theory

1. Apostol, T., 1974, Mathematical Analysis, Addison Wesley, New York.

2. Bartle, R., 1966, Elements of Integration, John Wiley and Sons, New York.

3. Davidson, J., 1994, Stochastic Limit Theory, Oxford University Press, Oxford.
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4. Dhrymes, P., 1989, Topics in Advanced Econometrics: Probability Foundations, Springer Verlag, New
York.

5. Grimmett, G.R. and D.R. Stirzaker, 1992, Probability and Random Processes, Oxford University Press,
Oxford.

6. Jacod, J. and P. Protter, 2000, Probability Essentials, Springer, Berlin.

7. Resnick, S. I., 2005, A Probability Path, Birkhauser, Boston.

B. Econometrics

1. Amemiya, T., 1985, Advanced Econometrics, Harvard University Press, Cambridge, MA.

2. Davidson, J., 2000, Econometric Theory, Blackwell Publishers, Oxford, UK.

3. Newey, W. and McFadden, D., 1994, Large sample estimation and hypothesis testing. In Handbook of
Econometrics IV, R. Engle and D. McFadden Editors, Chapter 36.

Topics.

1. Probability spaces

(a) � -algebras
(b) Measure: properties and characterizations
(c) Null sets and complete measure spaces
(d) Probability measure
(e)



(b) Finite dimensional distribution functions
(c) Product measures
(d) Fubini’s and Tonelli’s Theorems
(e) Independence of random variables

6. Convergence of random elements

(a) Almost sure convergence
(b) Convergence almost everywhere and in probability
(c) The Borel-Cantelli Lemma
(d) Uniform integrability
(e) Convergence inL p, Riez-Fisher Theorem
(f) Convergence in distribution

7. Law of large numbers

(a) Tail equivalence of sequences of random variables
(b) A general law of large numbers (LLN) for independent sequences
(c) Kolmogorov’s and Markov’s LLN

8. Conditional expectation

(a) Hilbert spaces
(b) The Projection Theorem
(c) Conditional expectation and conditional probability (on � -algebras)

9. Central limit theorems

(a) Fourier transforms and its inverse (characteristic functions)
(b) L�evy’s, Feller’s and Liapunov’s central limit theorems

10. Linear regression models

(a) Identi�cation
(b) Loss functions and Extremum (M) estimation

i. Least squares (LS)
ii. Maximum likelihood (ML)
iii. Method of moments (MM)

(c) Consistency and limiting distributions: LS, ML, MM
(d) Asymptotic E�ciency
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Important information.

� Classroom behavior

Students and faculty are responsible for maintaining an appropriate learning environment in all instruc-
tional settings, whether in person, remote, or online. Failure to adhere to such behavioral standards
may be subject to discipline. Professional courtesy and sensitivity are especially important with re-
spect to individuals and topics dealing with race, color, national origin, sex, pregnancy, age, disability,
creed, religion, sexual orientation, gender identity, gender expression, veteran status, marital status,
political a�liation, or political philosophy. For more information, see the policies at
www.colorado.edu/policies/classbehavior.html and at

http://www.colorado.edu/policies/classbehavior.html
http://www.colorado.edu/studentaffairs/judicialaffairs/code.html#student_code



