
ECON4720: Econometric Methods
Spring 2021, University of Virginia

Instructor: Lidia Kosenkova, email: lidia.kosenkova@virginia.edu
Lecture: online video lectures (password: Econ4720!) and lecture notes
Office Hours: TuTh 9:30AM - 10:50AM (10 min slots, sign up in Collab)
Teaching Assistant: Max Schnidman, email: mes7jw@virginia.edu
Discussion Sections: online handouts and videos
Office Hours (TA): Fr 12:00PM - 1:50PM
Midterm Exam 1: Thursday, March 11th, 9:30AM — 10:45AM, online, open book
Midterm Exam 2: Tuesday, April 20th, 9:30AM — 10:45AM, online, open book
Final Exam: Saturday, May 8th, 9:00AM — 12:00PM, online, open book
Textbook: James Stock and Mark Watson, “Introduction to Econometrics”, 4th Edition
Companion Website: www.pearsonhighered.com/stock_watson
Grading: Problem sets (10%)
Grading: Midterm 1 (25%)
Grading: Midterm 2 (25%)
Grading: Final Exam (40%)
Bonus points: finding typos in the lecture notes 0.5 point for each typo, no more than 2.5
Bonus points:points total
Attendance: 0.5 point for attending office hours, no more than 0.5 per month excluding
Attendance: May. You can get 1.5 points total for attendance
Homework submission: Fridays (10:00PM online) February 12th, 19th;
Homework submission: March 5th, 12th, 19th, 26th; April 2nd, 9th, 23d, 30th
Homework submission: Thursday (10:00PM online) May 6th
Drop deadline: Tuesday, March 23d
Withdraw deadline: Tuesday, April 6th

Homework
You may discuss the problem sets with your classmates but you must submit your original
individual answers. For the coding part you can use either STATA or MatLab. You have
to submit your code to get full credit. The teaching assistant will grade your submitted
problem sets. Solutions together with the code should be uploaded to the class website in
Collab on the day that they are due. Late homework will not be accepted and there will
be no extensions. Please write clearly. Any questions that you may have about the grading
should be addressed to the teaching assistant no later than one week after the graded
homework is handed out. There are eleven (11) homework assignments. The lowest grade
you receive on one of the problem sets (which could be zero if a student does not submit
a solution on time) will be dropped when evaluating your overall grade on problem sets.
Answer keys will be uploaded to the class website shortly after the submission deadline.

Exams
There will be no makeup midterms. If you miss a midterm and have a Dean’s excuse, the
weight of the missed exam will be reallocated to the final exam, regardless of the respective
means of the individual exams. The final exam is comprehensive, so you will be responsible
for all the material covered in this course. The day and time of the final is set up by the
University and can not be moved under any circumstances. Exams are open book.
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Course Outline
• Review of probability and statistical concepts being used in econometrics (Chapters 2, 3,

18)

• Linear regression models with single and multiple regressors, hypothesis testing, confi-
dence intervals, nonlinear regressions (Chapters 4-9, 19)

• Instrumental variables (Chapters 12)

• Panel Data (Chapter 10)

• Time series analysis (Chapters 15)

1. Random variable: support, probability distribution function, expectation, standard
deviation of a discrete random variable; probability of an event; expectation, variance
and standard deviation of a linear function; the moments and the centered moments,
skewness, kurtosis

2. Graphs of the probability density function and the cumulative distribution function.
Two random variables: joint, marginal and conditional probability distributions, con-
ditional expectation, the law of iterated expectation

3. Conditional variance. Independence, covariance, correlation. Continuous random vari-
able: pdf, cdf, expectation, variance. Normal distribution, standard normal distribu-
tion.

4. Standardization. Multivariate normal distribution and its properties. Uniform, expo-
nential, Chi-squared, Student, F distributions

5. Random sampling. Mean and variance of the sample mean. Sampling distribution.
Convergence in probability and distribution. The Law of Large Numbers (LLN). The
Central Limit Theorem (CLT).

6. Slutksy’s theorem, continuous mapping theore. Review of statistics: 3 methods, proper-
ties of the sample mean (unbiasedness, efficienty, consistency, asymptotic distribution,
BLUE, the least squares estimator).

7. Testing hypothesis: null hypothesis, alternative hypothesis (two-sided and one-sided).
P-value, calculating p-value the population variance is known. Sample variance: unbi-
asedness, consistency.

8. Calculating p-value when the population variance is unknown. t-statistics, type I, II
errors, significance level, size and power of the test, critical value, one-sided alternative.

9. Confidence interval, comparing two means,treatment effect, sample covariance and sam-
ple correlation.

10. Midterm 1

11. Linear Regression with one regressor: interpretation of the parameters, OLS estimators,
measures of fit.
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12. OLS assumptions, OLS properties: unbiasedness, consistency, asy. normalily. Testing
hypothesis.

13. Confidence interval, CI for the predicted effect of changing X. Homoskedasticity and
heteroskedasticity. Gauss-Markov theorem. Regression with a binary variable. Review
of linear algebra.

14. Linear algebra: transpose, determinant, inverse, positive definite, rank, linear indepen-
dence

15. Linear algebra: rank, system of linear equations, matrix calculus. Linear regression in
matrix form.

16. OLS estimators in matrix form. OLS assumptions. Interpretation of the parameters.

17. Unbiasedness, asymptotic normality and consistency of OLS estimator. The Multivari-
ate Central Limit Theorem. Heteroskedasticity-Robust SE. Measures of fit.

18. Omitted variables. Homoskedasticity. Hypothesis testing: single coefficient, joint hy-
pothesis.

19. CS for multiple coefficients. CI for the predicted effect. Control Variables.

20. Nonlinear regression: polynomials, logs, interaction between variables.

21. Instrumental variables: demand estimation, general IV, IV assumptions

22. Instrumental variables: matrix form, testing instrumental validity

23. Panel data: fixed effects (entity and time), FE assumptions, SE

24. Time Series Data: autocorrelation, AR(1), AR(p), ADL(p,q), log-operator, RMSFE,
stationarity in AR(1), AR(p), DF-test

25. Time Series Data: assumptions, Granger causality, forecast interval, BIC, AIC, trends,
spurious regression, Chow test
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