
ECO 7377 Microeconometrics

Instructor Information

Instructor: Zhan Gao Office: ULEE 301U
Email: zhangao@smu.edu Office Hours: MW 2:30-3:30pm

Course Details

• Meeting Days/Times/Location:

Start Date End Date Location Meeting Days Time
Jan. 20, 2026 May 5 2026 ULEE301Q Mon., Wed. 1 - 2:20pm

Grading

Grades will be based on the following components:

• Presentations (60%): Each student should pick three papers from the reference list
provided at the beginning of the semester and deliver a 20-minute presentation for
each paper in class. Slides are required.

• Referee Report (10%): Each student should pick one paper from the reference list
(different from those selected for presentation) and write a two-page report that
critically reviews the paper as an academic journal reviewer would.

• Research Proposal (30%): Each student will submit a 10–15 page project proposal
related to topics covered in the course. The project can be empirical or theoretical
and should be suitable for development as a second-year or third-year paper.

If you wish to present papers outside the reference list, please consult with the
instructor in advance.

General Advice

• Python and R are must-have, not optional.

• Build your workflow. Keep iterating. An example.
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– Git(hub)

– VS Code, Cursor, Anti Gravity...

– LATEX: Overleaf, TexSlide, VS code extensions...

– other useful tools

• Embrace AI: AI-augmented ≻ AI-substitute human capital

• Presentation and writing are IMPORTANT

• Subscribe working paper series; pay attention to job market candidates

Course Outline and References

Causal Inference Basics

• Potential Outcome Framework

• Randomized Trials

• Two Chracterizations of ATE

• Doubly Robust and Efficient Estimation

Required Reading

• Wager (2025, Chapter 1–3)

• Chernozhukov et al. (2025, Chapter 2, 5)

• Gaillac and L’Hour (2025, Chapter 3)

Further Reading

• Bai et al. (2025)

Supervised Learning

• Regularization: Ridge, Lasso, Dantzig Selector, nonconvex penalties

• Nerest neighbors

• Boosting
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• Tree-based methods

• Support Vector Machines (SVM)

• Basics of (Deep) neural networks

• Numerical Optimization

Required Reading

• Athey and Imbens (2019); Mullainathan and Spiess (2017)

• Chernozhukov et al. (2025, Chapter 3, 8)

• Dell (2025)

• Refer to relevant chapters of James et al. (2021) for details

Debiasd Inference

• Lasso Inference

• Inference with High-dimensional IV

• Debiased/Double Machine Learning (DML) with Partially Linear Models

• DML in General Frameworks

Required Reading

• Chernozhukov et al. (2025, Chapter 4, 9)

• Gaillac and L’Hour (2025, Chapter 4, 5, 6, 7)

• Ahrens et al. (2025); Shi et al. (2025); Chernozhukov et al. (2018)

Heterogeneous Treatment Effects

• Outcome Regression and Regularization Bias

• Causal Forest

• DML for Heterogeneous Effects

• Policy Learning / Optimal Treatment Rule
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Required Reading

• Chernozhukov et al. (2025, Chapter 14)

• Gaillac and L’Hour (2025, Chapter 8, 9)

• Wager (2025, Chapter 4, 5)

Unsupervised Learning

• Clustering

• Principle Component Analysis (PCA)

• Autoencoder and beyond

Required Reading

• James et al. (2021, Chapter 12)

• Chernozhukov et al. (2025, Chapter 10)

Unstructured Data

• Tokenization

• Topic models

• Word Embeddings

• From RNN, seq2seq, LSTM to Transformer, BERT, GPT

• Image Embeddings and CNN

• Causal Inference with Unstructured Data

Required Reading

• Gaillac and L’Hour (2025, Chapter 12, 13, 14)

• Chernozhukov et al. (2025, Chapter 10)

• Ash and Hansen (2023)

• Gentzkow et al. (2019)
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Large Language Models (LLM)

• Pre- and Post Training

• LLM for Economics Research

Required Reading

• Korinek (2023, 2024, 2025)

If time permits, we may cover the following topics:

• Recent development in panel data models

• Beyond two way fixed effect and difference-in-difference

• Quantile Treatment Effects

• Application reinforcement learning in economics

• Weak instruments
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Generative AI Policy

Generative AI may be used in this course. We will cover how Generative AI is used
within this discipline, including how to navigate its potential uses and abuses, how and
when to attribute sources, and other developing topics. When using Generative AI, follow
these parameters:

• Take responsibility for the content (e.g., written and digital/interactive media assign-
ments and projects). AI can produce content that contains inaccurate information,
offensive language/images, and biased or unethical representations. What you
submit is your responsibility across these dimensions.

• Do not enter private, sensitive, or copyrighted data from others into AI tools without
their consent.

• Provide clear attribution of your sources. Any assignments that utilize Generative
AI without attribution per the guidelines shared in this course can be seen as
potential academic dishonesty and treated at the undergraduate level within the
SMU Student Honor Code and at the graduate and professional level within the
honor codes found in their respective school policies.

Title IX and Disability Accommodations

Disability Accommodations

Students who need academic accommodations for a disability must first register with
Disability Accommodations & Success Strategies (DASS). Students can call 214-768-1470

or visit smu.edu/DASS to begin the process. Once they are registered and approved,
students then submit a DASS Accommodation Letter through the electronic portal, DASS
Link, and then communicate directly with each of their instructors to make appropriate
arrangements. Please note that accommodations are not retroactive, but rather require
advance notice in order to implement.

Sexual Harassment (Title IX)

All forms of sexual harassment, including sexual assault, dating violence, domestic
violence and stalking, are violations of SMU’s Title IX Sexual Harassment Policy and
may also violate Texas law. Students who wish to file a complaint or to receive more
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information about the grievance process may contact Samantha Thomas, SMU’s Title IX
Coordinator, at accessequity@smu.edu or 214-768-3601. Please note that faculty and staff
are mandatory reporters. If students notify faculty or staff of sexual harassment, they
must report it to the Title IX Coordinator. For more information about sexual harassment,
including resources available to assist students, please visit smu.edu/sexualharassment.

Pregnant Students

Students who are pregnant may request academic adjustments or work accommoda-
tions by contacting the Office of Student Advocacy and Support by calling 214-768-4564.
Students seeking assistance must schedule an appointment with their professors as early
as possible, present a letter from the Office of the Dean of Students, and make appropriate
arrangements. Please note that academic adjustments are not retroactive and, when
feasible, require advance notice to implement.

Academic Policies

Religious Observance

Religiously observant students wishing to be absent on holidays that require missing
class should notify their professors in writing within the first two weeks of the semester
and should discuss with them, in advance, acceptable ways of making up any work
missed because of the absence. Click here for a list of holidays.

Medical-Related Absences

To ensure academic continuity and avoid any course penalties, students should follow
procedures described by their instructors in order to be provided with appropriate
modifications to assignments, deadlines, and exams.

Excused Absences for University Extracurricular Activities

Students participating in an officially sanctioned, scheduled university extracurricular
activity should be given the opportunity to make up class assignments or other graded
assignments that were missed as a result of their participation. It is the responsibility
of the student to make arrangements for make-up work with the instructor prior to any
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missed scheduled examinations or other missed assignments. (See current Catalog under
heading of “Academic Records/Excused Absences.”)

Final Exams

Final course examinations shall be given in all courses where appropriate, and some
form of final assessment is essential. Final exams and assessments must be administered
as specified in the official examination schedule and cannot be administered or due
during the last week of classes or during the Reading Period. Syllabi must state clearly
the form of the final exam or assessment, and the due date and time must match the
official SMU exam schedule. SMU policy states that all exceptions to the examination
schedule may be made only upon written recommendation of the chair of the department
sponsoring the course and with the concurrence of the dean of that school, who will
allow exceptions only in accordance with guidelines from the Office of the Provost.

Academic Dishonesty

Students are expected to embrace and uphold the SMU Honor Code. Violations of the
Honor Code will be acted upon in accordance with the policies and procedures outlined
in the Mustang Student Handbook.

Generative AI Guidance

Generative AI may be used in this course. We will cover how Generative AI is used
within this discipline, including how to navigate its potential uses and abuses, how and
when to attribute sources, and other developing topics. When using Generative AI, follow
these parameters:

• Take responsibility for the content you submit (e.g., written and digital/interactive
media assignments and projects). AI can produce content that contains inaccurate
information, offensive language/images, and biased or unethical representations.
You are responsible for what you submit across these dimensions.

• Do not enter private, sensitive, or copyrighted data from others into AI tools without
their consent.

• Provide clear attribution of your sources. Any assignments that utilize Generative
AI without attribution, per the guidelines shared in this course, may be considered
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academic dishonesty and treated at the undergraduate level within the SMU Student
Honor Code and at the graduate and professional level within the honor codes of
their respective schools.

Zoom Use Guidelines

SACSCOC and university policy require that all in-person classes be taught in person
and not moved to Zoom or other technology-mediated modalities, except for extenuating
circumstances as laid out here.

Student Support Services

Student Academic Success Programs

Students needing assistance with writing assignments for SMU courses may schedule
an appointment with the Writing Center through Writing Center Online. Students who
would like support for subject-specific tutoring should access the tutor schedule. Students
can schedule individual academic counseling sessions and attend learning strategies
workshops on a variety of skills. The A-LEC is located on the second floor of the Loyd
All Sports Center, Suite 202; 214-768-3648; smu.edu/a-lec and smu.edu/asd.

Caring Community Connections Program

CCC is a resource for anyone in the SMU community to refer students of con-
cern to the Office of the Dean of Students. The online referral form can be found at
smu.edu/deanofstudentsccc. After a referral form is submitted, students will be contacted
to discuss the concern, strategize options, and be connected to appropriate resources.
Anyone who is unclear about what steps to take if they have concerns about students
should contact the Office of the Dean of Students at 214-768-4564.

Mental Health Resources: Counseling Services and Teletherapy

Throughout the academic year, students may encounter different stressors or go
through life experiences which impact their mental health and academic performance.
Students who are in distress or have concerns about their mental health can schedule
a same-day or next-day appointment to speak with a counselor by calling Counseling
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Services at 214-768-2277. Counselors are available at any time, day or night, for students
in crisis at this number (select option 2 to be connected with a counselor immediately).
Students seeking ongoing counseling should call the same number (select option 1) during
normal business hours to schedule an initial appointment. SMU Teletherapy provides
another free option for on-demand counseling and video appointments with a medical
professional.

Campus Carry Law

In accordance with Texas Senate Bill 11, also known as the “campus carry” law,
and following consultation with the entire University community, SMU chooses to
remain a weapons-free campus. Specifically, SMU prohibits possession of weapons
(either openly or in a concealed manner) on campus. For more information, please see:
smu.edu/campuscarrylaw.
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