
PhD course Causal Inference in Empirical Economics

Contents
We, as human beings, tend to attribute cause and effect to observations quite quickly, even if
such a causal relationship does not really exist. Causal inference is the science of the study of
causal relationships and gives us tools to study rigorously if an intervention, action, or treatment
actually casually determines a certain outcome. Causal inference is required to answer questions
such as “What is the impact of social distancing on the spread of COVID-19?”, “What is the
effect of minimum wages on employment?”, or “To what extent do increases in food prices
increase conflict?” In this “Causal Inference in Empirical Economics” course five development
economists from both Wageningen University (WUR) and Utrecht University (UU), will teach
state-of-the-art causal inference methods for both experimental and quasi-experimental designs,
and help students to apply these to their own research designs.

Learning objectives
After successful completion of this course students are expected to be able to:

1. Use economic theory to design a (quasi) experiment
2. Apply and evaluate  statistical techniques in terms of  valid causal inference
3. Appraise various experimental design choices
4. Appraise various quasi-experimental methods
5. Write a pre-analysis plan including power analysis

Course entry requirements
● DEC-32806 Impact Assessment of Policies and Programmes at WUR or ECRMRS1

Econometric Methods 1 at UU or a similar course at another university, and
● YSS-34306 Advanced Econometrics at WUR or ECRMRS1 Econometric methods 2 +

Research skills: Data handling at UU or a similar course at another university, and
● Being able to program in Stata.

Activities
● Lectures: The course material will be discussed in fourteen interactive lectures.
● Assignments: Students will replicate some empirical results from highly-cited papers by

implementing estimation procedures in Stata.

Feedback
● Question hours to discuss progress with Stata assignments.
● Each Friday, Q&A to help students apply the material of the week in their own research

design.
● Students will receive feedback on their research design from one of the teachers for

further improvement after the course.

https://ssc.wur.nl/Rooster/2020/Vak/DEC-32806
https://osiris.uu.nl/osiris_student_uuprd/OnderwijsCatalogusSelect.do?selectie=cursus&cursus=ECRMECM&collegejaar=2020&taal=en
https://osiris.uu.nl/osiris_student_uuprd/OnderwijsCatalogusSelect.do?selectie=cursus&cursus=ECRMECM&collegejaar=2020&taal=en
https://ssc.wur.nl/Rooster/Vak/YSS-34306
https://osiris.uu.nl/osiris_student_uuprd/OnderwijsCatalogusSelect.do?selectie=cursus&cursus=ECRMRS1&collegejaar=2020&taal=en
https://osiris.uu.nl/osiris_student_uuprd/OnderwijsCatalogusSelect.do?selectie=cursus&cursus=ECRMRS1&collegejaar=2020&taal=en


Examination
The student needs to pass each:

A. Three Stata assignments (pass/fail grading)
B. Written exam with open questions (minimum 5.5 to pass)

Evaluation grid

Learning objective A B

1. Design a (quasi) experiment based on economic theory X

2. Judge whether statistical techniques provide valid inference X X

3. Appraise various experimental design choices X

4. Appraise various quasi-experimental methods X X

5. Write a pre-analysis plan including power analysis X X

Time allocation

Number Hours Total hours

Lectures 12 2 24

Readings 12 5 60

Assignments 3 6 18

Q&A 7 1 7

Exam 1 3 3

Total 112

Practical information
● Credits: 4 ECTS
● Language of instruction: English
● The course will be taught in hybrid form: each week there will be one physical lecture

(either in Wageningen or in Utrecht) and the rest of the meetings will be online. Students
that are staying abroad will be allowed to participate online if they participate actively. Of
course if restrictions change, we may have to move the course online.



Staff
The course team consists of:

● Dr. Elena Fumagalli
● Dr. Karlijn Morsink
● Dr. Robert Sparrow
● Dr. Mark Treurniet
● Dr.ir. Maarten Voors (course coordinator)

Program

Date
Time

Topic Literature
(R=required, O=optional)

Person

Week 1: From theory to design

Mon
14-2
15:00

Lecture 1: R: Cunningham (2021) §4.1
R: Angrist & Pischke (2008)
Ch. 1 and 2
R: Imbens and Rubin (2015)
Ch. 1 and 2

Karlijn

Causal attribution: Rubin causal model and
potential outcomes

Sample selection

Randomization

Spillovers

Tue
16-2
15:00

Lecture 2: Karlijn

Estimands and estimators (ATE, ATT, ATU, ITT,
LATE)

R: Gerber and Green (2012)
Ch. 5 and Ch.6

Thu
17-2
15:00

Q&A Karlijn

Week 2: Causal inference in randomized experiments

Mon
21-2
15:00

Lecture 3: Mark

Pros and cons of collecting baseline data O: Zwane et al (2011)
O: Treurniet (2021)

mailto:e.fumagalli@uu.nl
mailto:k.morsink@uu.nl
mailto:robert.sparrow@wur.nl
mailto:m.treurniet@rug.nl
mailto:maarten.voors@wur.nl


O: McKenzie (2012)

When to cluster
How to cluster (Monte Carlo simulation)

R: Abadie et al (2017)
O: Deeb and de Chaisemartin
(2020)
O: Cameron et al (2008)

Tue
22-2
11:30

Question hour Stata assignment: Simulation Mark

Wed
23-2
11:30

Lecture 4: Mark

Randomization inference R: Cunningham (2021) §4.2
O: Young (2019)

Correlated outcomes (SUR) O: Christensen et al (2020) Maarten

Multiple hypothesis testing (FDR, FWER,
Bonferroni)

O: Anderson (2008)

Thu
24-2
15:00

Q&A Mark

Week 3: Advanced randomized designs

Mon
28-2
15:00

Lecture 5: R: Voors et al (2021) Maarten

Factorial designs R: Muralidharan et al (2019)

Heterogeneous effects analysis

Mediation analysis

Tue
2-3
15:00

Lecture 6: Maarten

Spillovers: design and analysis

Thu
4-3
15:00

Q&A: Application to student’s research design Maarten

Week 4: Quasi-experimental methods I

Mon
7-3

Deadline Stata Assignment 1: Simulation Via Brightspace



15:00

Mon
7-3
15:00

Lecture 7: Robert

Propensity score matching vs. exact matching R: Cunningham (2021) Ch. 5
O: Iacus et al (2012)
O: King and Nielsen (2019)

Wed
9-3
15:00

Lecture 8: Robert

Regression Discontinuity R: Cunningham (2021) Ch. 6

Thu
11-3
15:00

Q&A: Application to student’s research design Robert

Week 5: Quasi-experimental methods II

Mon
14-3
15:00

Lecture 9: Elena

Instrumental Variables R: Cunningham (2021) Ch. 7
O: Lee at al (2020)

Tue
15-3
15:00

Question hour Stata assignment Elena/
Robert

Wed
16-3
15:00

Lecture 10: Elena

Difference-in-Differences R: Cunningham (2021) Ch. 9

Thu
18-3
15:00

Q&A: Application to student’s research design Elena

Week 6: Power, ethics and pre-analysis plans

Mon
21-3
15:00

Lecture 13: R: Voors et al (2021) Karlijn/
Maarten

Power analysis and designing for sufficient power O: McKenzie (2012)
R: Muralidharan et al (2019)

Tue
22-3
15:00

Question hour Stata Assignment: Power Karlijn/
Maarten

Tue Lecture 14: Karlijn/



22-3
15:00

MaartenEthics

Pre-registration and pre-analysis plans

Data management and open science

Thu
24-3
15:00

Q&A: Application to student’s research design Maarten/
Karlijn

Week 7: Self study

Mon
4-4
15:00

Deadline Stata Assignment 3: Power Via Brightspace

Thu
7-4
15:00

Q&A Optional Via Brightspace All

Fri
8-4
14:00

Written exam
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