
IEDA 4000D Ruohan Zhan

Syllabus (Spring 24-25) Jan 21, 2025

Introduction to Causal Inference

Schedule:

Lectures: 10:00 – 11:50, Tuesday. Rm 3207

Labs: 10:00 – 11:50, Thursday. Rm 3207

Instructor:

Ruohan Zhan. Email: rhzhan@ust.hk, Office: Room 5559E, Phone: 2358-7110.

TAs:

• Zhiyi Li. Email: zliiq@connect.ust.hk

• Boer Ouyang. Email: bouyangaa@connect.ust.hk

Office hours:

• By appointment.

Course webpage: http://canvas.ust.hk
Lecture notes, tutorials, assignments, solutions, and other announcements will be posted on
this site. Please check this site regularly.

Course Description: This course provides an introduction to the fundamental concepts and
statistical methods used in causal inference. Understanding causal relationships is essential in
fields such as economics, digital marketing, healthcare, and policy evaluation. For example,
students will explore how to assess the impact of a new product design on user experience,
a price change on sales, or a welfare incentive on employee performance. The course equips
students with essential tools for revealing causal effects and conducting hypothesis tests using
both experimental and observational data. Students will also gain hands-on experience with
real-world data sets. Special topics may include A/B testing on digital platforms and cutting-
edge methods that connect causal inference with machine learning.

Prerequisites: IEDA 2520, IEDA 2540.

Course Learning Outcomes: This course is introduced to equip students with essential
tools to understand and uncover cause-and-effect relationships, a crucial skill across fields like
economics, marketing, and healthcare. In an era driven by data, the ability to move beyond
correlation and make accurate causal inferences is highly valued. By learning methods like A/B
testing, randomized controlled trials, and integrating causal inference with machine learning,
students will gain practical, real-world skills that are foundational for data-driven decision-
making and advanced studies in various disciplines. Upon the completion of this course, you
will be able to:

• Understand key concepts in causal inference;

• Apply statistical methods for causal analysis;

• Use software tools for causal analysis.
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Textbook: There is no required textbook for this course. All required class materials will
be available on Canvas. However, if you want to pursue more advanced topics, here are three
reference books that may be helpful:

• Ding, Peng. A first course in causal inference. Chapman & Hall, 2024.

• Hernán, Miguel A., and James M. Robins. Causal inference: what if? Chapman & Hall
/ CRC, 2020.

• Imbens, Guido W., and Donald B. Rubin. Causal inference in statistics, social, and
biomedical sciences. Cambridge university press, 2015.

Software and Coding:

• The class will use Python, a powerful and easy-to-use programming language.

• The class does assume prior programming knowledge at the level of what’s been introduced
in IEDA 2520 and 2540. We will provide an effective tutorial so that those without such
prior knowledge will be able to catch up by self-learning.

• The class is not a programming class. Programming is a tool to implement your idea
and method. Like any programming language, Python is best learned through practice.
Despite the steep learning curve, students can become proficient in a few weeks with
reasonable effort.

Tentative Course Outline:

1. Introduction of the Course

2. Randomized Controlled Trials

3. Observational Studies and Propensity Scores

4. Regression Discontinuity Designs

5. Special Topics

Grading: project (40%), midterm (30%), homework and lab (30%), participation (3%, bonus).

• The midterm exam will be held in class on 8th April, 2025. During the exam, you will not
be allowed to use books or notes. However, a specified cheat sheet will be allowed. Only
specified models of calculators will be allowed. (Smart devices like iPhone or calculators
with memory functions are strictly prohibited.)

• There will be project assigned toward the end of semester. The written report should
consist of 1 page text presentation plus supporting analysis, charts and graphs. You also
need to submit your code for the project. Details about the project will be posted on
canvas right after easter break. Project presentation is scheduled during the last lecture
time. Precisely, on 6th May, 2025.

• You may discuss your homework with instructor, TA, fellow students, and others. How-
ever, you are expected to write up your solutions on your own.
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Homework Submission Policy:

Due Date: All homework assignments must be submitted by 11:59 PM on the specified due
date.

Late Submission Policy: • You are allocated a total of eight (8) late days for the entire
term, which you can use across different homework assignments without incurring a
penalty.

• A homework assignment is considered “d days late” if it is submitted d days past the
due date.

• We allow a maximum of 2 late days (d = 2) per homework assignment. Submissions
will not be accepted if they are more than 2 days late.

• Once you have used all your allocated eight late days, any submissions past the due
date will not be accepted, regardless of the circumstances.

Participation Bonus Policy: Participation is defined as any interaction with the instructor
during class, including asking questions, providing answers, or making comments. Throughout
the term, your participations will be tracked. Based on the number of times you participate,
you can earn up to 3 bonus points towards your final grade. The allocation of bonus points will
be as follows, based on your level of participation throughout the term:

• >= 11 → 3 points

• 9-10 →2.5 points

• 7-8 → 2 points

• 5-6 →1.5 points

• 3-4 → 1 points

• 1-2 → 0.5 points

• 0 → 0 points
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