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Description
Causal inference for the Social Sciences covers methods to establish causal relationships
between a treatment, policy or intervention and an outcome or endogenous variable
using different types of data: experimental and observational data. A particularly
important application of causal inference is the evaluation of public programs or policies.
Sometimes, people refer to the methods described in this course as econometric policy
evaluation or econometric program evaluation. These methods allow the researcher to
determine whether a policy or program has the intended effect in a quantitatively sound
manner.

Pre-requisites
In my lectures, I will assume anyone attending this course is familiar with descriptive
statistics, probability theory and regression methods.

After taking this course you will know how to:
• perform program evaluation in a quantitatively sound manner
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• determine whether a causal relationship exists using observational data
• be able to apply the core methods used for statistical inference in economics and
other social sciences
• apply the core causal inference methods to real data using STATA
• address a wide array of research questions empirically

Outline of the course
The scientific method (point 1 below) relies on experimental methods (point 2 below) to
validate hypotheses. In economics and other social sciences, it turns out that applying
the experimental methods is often not feasible, unethical or unlawful. However, social
scientists do have access to rich data sets which are collected by recording magnitudes in
the real world, the so called observational data. This course covers a variety of methods
(points 3 to 10 below) to establish a causal relationship using observational data.
1. The scientific method:
An outline of the scientific method. Sampling methods. External and internal
Validity. Construct validity. Reliability. Levels of measurement. Research design.
Types of experiments.
2. Randomized experiments:
Subjects. Treatments. Outcomes. Potential Outcomes. Treatment effects. Random assignment. Estimation. Testing. Regression interpretation. Examples.
3. Regression methods:
Non-random assignment. Selection bias. Conditional Independence. Regression
formulation. Propensity score. Estimation and testing. Examples.
4. Matching methods:
Matching at the cell level. Common support. Matching on the score. Nearest
neighbor matching. Combining matching and regression. Examples.
5. Inverse Probability Weighting:
Missing data analog. Treatment effects as weighted means. Estimation. Combining inverse probability weighting and regression. Examples.
6. Regression discontinuity design:
Treatment under discontinuity. Treatment effect at the margin. Local regression.
Sharp and fuzzy regression discontinuity designs. Estimation. Examples.
7. Instrumental Variables:
Endogenous treatment status. Instrumental variables: relevance and exclusion
restrictions. IV estimation. Binary instruments. Local average treatment effects.
Examples.
2

8. Difference-in-differences:
Regression interpretation. Pre- versus post-treatment differences. Treatment versus control differences. Difference-in-differences. Parallel trends. Examples.
9. Panel data methods:
Fixed effects. First differences. Difference-in-differences interpretation. Treatment histories. Propensity score weighting. Dynamic treatment effects. Examples.
10. Comparative case studies:
Case studies. Comparative case studies. The synthetic control method. Placebo
analysis and inference. Examples.
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A web site on the Scientific Method I recommend to visit:
• Professor William M.K. Trochim, Cornell University: web site
A complete course on causal inference on-line:
• Professors Joshua Angrist and Victor Chernozhukov, Massachusetts Institute of
Technology: web site
Easy to read policy evaluation manuals:
• Paul J. Gertler, Sebastian Martinez, Patrick Premand, Laura B. Rawlings, Christel M. J. Vermeersch (2011). “Impact Evaluation in Practice” The International
Bank for Reconstruction and Development / The World Bank. Available online
here
• Shahidur R. Khandker Gayatri B. Koolwal Hussain A. Samad (2010). “Handbook
on Impact Evaluation Quantitative Methods and Practices” The World Bank.
Available online here

Web site
The web site for this course is hosted at eGela. You must be registered for the course
to get access, I can however grant access to students and scholars sitting in the course.
The web site contains this syllabus, the slides of the presentations used for lecturing,
the assignments, data sets for you to use with the assignments, chats for interaction
among participants, announcements and other materials we will use during the course.

Lectures and learning methods
We will meet twice a week for two hours. In class, I will use presentations for lecturing,
pdf versions of which will be available in eGela. Class participation is greatly encouraged, do not hesitate to stop me whenever you need a clarification or simply do not
understand. You are supposed to read the textbook and other readings. The examples
covered in class are borrowed from the assigned readings, so the discussion in class will
guide you through the articles. In addition to the standard lecture method, we will
strongly rely on the peer learning method. With that aim, you are expected to form
study groups and discuss the materials covered in class regularly. All members of the
study group will take turns in leading study sessions, that is, explaining the materials
covered in class or rising questions to the other group members. If you need help, I
will be available to gladly answer any question you might have. We will meet at least
a couple of times at the computer lab (a detailed schedule will be posted in eGela).
There, I will guide you through the computing requirements for your assignments and
stand ready to answer your questions.
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Assignments
There will be two assignments. The assignments are meant to train you in the empirical
methods providing a “hands on” experience to complement the theoretical methods
covered in class. Both assignments will have the same structure. You will be asked
to estimate some models and treatment effects using data I will provide. I expect you
to use stata statistical package, but anyone able and willing to use other statistical
packages (SPSS, SAS or the like) or programing languages (R, S-plus, Matlab,..) are
welcome to do so. However, you must be aware of the extra difficulty this might imply,
as some of the specific routines we will be using might not be available in other packages
or languages. You can work in groups for the assignments, but everyone must submit
a written version of the assignments.

Exam
There will be one closed-book two-hour final exam. The date, time and room of the
final exam will be announced by the program coordinator. The last day of classes I will
hand out a list of about a hundred questions/problems of which I will select a handful
for the exam.

Grades
The grade of this course will be a weighted average of the grades obtained in the
assignments (15% each) and the final exam (70%).
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