
Econ 5280 Applied Econometrics (4 Credits)

Department of Economics, HKUST

Fall 2026

Instructor: FENG, Junlong Email: jlfeng@ust.hk
Office: LSK 6073 Tel: +852-23587616
Office Hours: Wed 10:40 am-noon (or by appointment)
TA: KUANG, Hanjing (from mid-September) Email: kuanghanjing@ust.hk

LI, Jiarao jlioa@connect.ust.hk
ZHAO, Ya yzhaofl@connect.ust.hk
(Each problem set will be graded by one TA for all L1-L3.)

TA’s Office Hour: By appointment.

Course Description

This course provides an introduction to a toolkit of cutting-edge econometric methods for causal
inference. Reasonably rigorous mathematical treatment will be given. Implementation (using R)
and applications of the methods will be covered.

Prerequisites. ISOM 2500, MATH 2411, MATH 3423 or equivalent. A brief review on matrix
algebra and statistical inference will be provided, but basic knowledge of them is needed.

AOL Learning Goal, CLIOs and Mapped PILOs

AASCSB Assurance of Learning (AOL, Goal 2; see Canvas (http://canvas.ust.hk) for de-
tailed rubrics):

• Graduates will be able to command the key problem-solving skills for their discipline.

– Objective 1: Use state-of-the-art technology, methods, and support systems to conduct
advanced analyses.

– Objective 2: Identify the best approach, tools, and data sources to analyze a given
business problem.

Related Program Intended Learning Outcomes (PILOs):

• 6. Evaluate the implications of empirical data analysis using an understanding of theories
and tools from empirical data analysis.

• 7. Explain and apply econometric principles.

1

mailto:jlfeng@ust.hk
mailto: kuanghanjing@ust.hk
mailto: jlioa@connect.ust.hk
mailto: yzhaofl@connect.ust.hk
http://canvas.ust.hk


Department of Economics, HKUST Econ 5280 Fall 2026

• 9. Construct proper econometric models and use relevant software to conduct empirical
analysis on given data.

• 10. Make predictions on economic and business outcomes based on results from empirical
analysis.

Course Intended Learning Outcomes (CLIOs) and Mapped Learning Objectives and PILOs:

• Understand the potential outcome framework for causal inference and its relationship with
econometric models. (Learning Goal 2.2; PILOs 6, 7, 9 & 10).

• Possess a reasonably solid theoretical foundation in various econometrics and related ma-
chine learning methods. (Learning Goal 2.1 & 2.2; PILOs 6, 7, 9 & 10).

• Use software to analyze a given economic data set and interpret the results. (Learning Goal
2.1; PILOs 9).

Course Materials and Websites

• Lecture notes. Lecture notes are the main learning resources of this course.

– Lecture notes in pdf will be posted on Canvas.

– A companion website can be accessed at https://junlong-feng.github.io/econ528
0-2026. More conveniently, you can click the cat paw whenever you see it in the
lecture notes.

– The companion website collects all the R code in the lecture notes. You can edit and
run most of them via the website without installing any software including R.

• References. The course does not have a required textbook. Below is a list of useful refer-
ences. You don’t have to purchase any of them.

– Hansen, Bruce. Econometrics, Princeton.

– Stock, James and Mark Waston. Introduction to Econometrics, Pearson.

– Angrist, Joshua and Jörn-Steffen Pischke. Mostly Harmless Econometrics: An Empiricist’s
Companion, Princeton.

– Hanck, Christoph et.al. Econometrics with R, https://www.econometrics-with-r.org/.

– Wager, Stefan. Causal Inference: A Statistical Learning Approach, https://web.stanford
.edu/~swager/causal_inf_book.pdf.

Software and Generative AI

• R, free and open-source, will be taught and used. To get started, you will need to sequen-
tially install the following two:

1. R: https://www.r-project.org/.

2. RStudio (changing name to Posit): https://rstudio.com/. You have to install R first.
RStudio is only an interface making it easier for you to interact with R.
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– Alternative IDEs such as Visual Studio are also welcome.

• You may use other software/languages (Python, Stata, MATLAB, Julia, etc., with Python
highly recommended), but they will not be taught in class.

• Generative AI. You can use AI for this course as much as you’d like to, including home-
work, subject to change depending on the university’s general policies. If you use AI for
your homework questions, you are required to properly give AI credit by stating how
it helped you with the questions and how it helped you understand the relevant course
material better.

Assessment

The course requirements include three problem sets (50%), roughly equally spaced over the span
of the semester, and a final exam (50%). More details will be announced later.

In accordance with Business School and MSc policies, attendance is compulsory for MSc Eco-
nomics courses. Non-compliance may result in consequences, so please ensure you are familiar
with these policies.

• On a related note, swapping sections has to be approved by the MSc Econ Program Office.

Problem Sets

The problem sets evaluate your ability to use the tools and to comprehend and recall the theo-
retical knowledge discussed in the lecture (PILOs 6, 7, 9, & 10).

Final Exam

The final exam assesses your ability to use the techniques covered in the course to analyze new
econometric problems (Learning Goal 2.1; PILOs 6, 7, 9 & 10) and to form the best empirical
strategies to address economic problems (Learning Goal 2.2; PILOs 6, 7, 9 & 10).

Rubrics for Final Grade

• Excellent Performance (A range): Demonstrates a deep understanding of the econometric
tools covered in the course. Exhibits exceptional skills in utilizing the taught techniques to
solve related econometric problems. Excels in the problems sets and exam with effective
class participation.

• Good Performance (B range): Shows a solid grasp of the econometric tools and techniques
covered in the course. Demonstrates good skills in utilizing them to solve related econo-
metric problems. Performs well in the problems sets and exam with class participation.

• Marginal Performance (B-, C+, C): Has basic knowledge of the econometric tools and tech-
niques covered in the course. Shows limited skills in utilizing them. Acceptable perfor-
mance in the problems sets and exam with limited class participation.
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• Fail: Demonstrates insufficient understanding of the econometric tools and techniques cov-
ered in the course. Lacks skills in utilizing them. Unsuccessful in the problem sets and
exams. Little to no class participation.

Academic Integrity

You are expected to adhere to the university’s academic integrity policy. You are expected to
uphold HKUST’s Academic Honor Code and to maintain the highest standards of academic
integrity. The University has zero tolerance of academic misconduct. Please refer to Academic
Integrity | HKUST - Academic Registry for the University’s definition of plagiarism and ways to
avoid cheating and plagiarism.

Course Outline (Tentative)

August - September.

– Preliminaries and foundations: Review of matrix algebra, probability, statistical infer-
ence, and in particular, linear regression.

September - October.

– The potential outcome framework.

– Causal inference with experimental data.

* Average treatment effect (ATE) and regression adjustment.

– Causal inference with observational data.

* Inverse propensity score weighting (IPW).

* Doubly robust learning.

– Causal inference for heterogeneity.

* Conditional average treatment effect (CATE).

* Causal tree/forest.

* Optional. Sharp regression discontinuity design.

October - November.

– Endogeneity.

* Local average treatment effect (LATE) and instrumental variable.

* Optional. Deep learning, neural networks, and DeepIV.

– Optional. Causal inference in panel data.

* Modern diff-in-diff and event study,
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