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: Econometric(l & II) is a two-semester course. In Econometric I, we will cover basic
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econometric theories and empirical methods we usually use in applied micro-
economics. In the end of the course, students should be able to use statistical
software “STATA” to do data analysis and apply empirical methods they learned in
the course. Students should also be able to gather information they need for topics
they are interested in, and understand empirical articles in economic journals.
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Econometric (I & II) is a two-semester course. In Econometric I, we will cover
basic econometric theories and empirical methods we usually use in applied micro-
economics. In the end of the course, students should be able to use statistical
software “STATA” +to do data analysis and apply empirical methods they learned in
the course. Students should also be able to gather information they need for topics
they are interested in, and understand empirical articles in economic journals.
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: The goal of this course is to familiarize students with tools to empirically analyze
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static and dynamic games. Game theory has been applied to study the interaction
between actions in many fields of economics, including auctions, bargaining,
oligopolies, social network formation, social choice theory, . . . . The equilibrium
outcome of a game usually depends on model parameters. To determine these parameters
from the real world data, we need econometric tools. Nonetheless, estimating a game-
theoretical model often faces some methodological challenges, such as existence of
multiple equilibria, the curse of dimensionality.

Recent developments in estimation methodology and computing ability have
substantially reduced the difficulty in empirically analyzing a game-theoretical
model. In this course, we will introduce these methodological innovations. In
particular, we will focus on static and dynamic binary choice games. Most of the
applications studies in this course come from the field of industrial organization.
Many of them study the entry/exit or open/closing decision by firms in an oligopoly

market.
AFARRF AL > R L F P R A S DF H G @ (B f# Nash equilibrium,
subgame perfect equilibrium, and perfect Bayesian equilibrium) o #* ¢ » B4 5 Bd £
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A2 % ¢ In this course, we will take a formal look at various environments where a group of
individuals (committee, society, congress, etc.) makes a decision through some
institutional mechanism (consensus, elections, jury deliberations, legislative
bargaining etc. ). These environments often coincide with real-world political
institutions which we will study with the tools of (non-cooperative) game theory and
experimental economics. We will try to critically understand varied aspects of
political institutions through the lens of formal models in political economy. This
course is designed to provide a starting point for research in formal Political
Theory and Political Economy. The course will also be of use to students who are
interested in microeconomic theory and experimental economics.

£ P : Microeconomic theory at a graduate level. Game theory will also be used to study
political problems.
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#A2 4 % Public finance is the field of economics concerned with government expenditure and
revenue. It questions public finance tries to answer in a rigorous way.
The course provides students with a formal framework in which such questions can be
addressed. Topics include: public goods and externalities, optimal taxation, tax
incidence, health insurance, and social security. Throughout the course, we will
employ our acquired knowledge of public finance to create a simulation of an economy
in which a player can make decisions about government policies. The course enables
students to understand and form opinions about questions of public finance in a
systematic manner. At the end of the course, students will know the tools and models
to analyze the role of the government in economics.
The project work will help students understand basic python programming, git
workflows (no prior knowledge required), and design document writing.

£ 4P : Students should have completed Microeconomics II before enrolling in this class.
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A7 % From the view of antitrust, we want to estimate market power. (For example, the
regulator wants to know whether a proposed merger should be allowed. ) Since products
in most industries are horizontally differentiated, we will spend most of the time
on consumer’ s discrete choice of products in a differentiated market. We will
introduce the BLP’s (Berry, Levinsohn, and Pakes) framework to empirically analyze
this discrete choice problem. We then apply this framework to study various issues,
such as price discrimination, competition of durable products, environmental
policies. We will also teach Matlab programming to apply these empirical methods.

£ fp : There is no formal prerequisite. However, you should have learned some econometrics.
You are expected to have known OLS, IV estimation, MLE, and GMM. You are also
expected to have known basic solution concepts in game theory, such as Nash
equilibrium, subgame perfect equilibrium, and perfect Bayesian equilibrium. Basic
knowledge of theoretical Industrial Organization is helpful.
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FA2 M % The obJectlve of this course is to introduce to the students some basic theory of
probability. It is fundamentally important for understanding the commonly used
statistical concepts and methods. It also provides a necessary basis for students
for a further study of other advanced statistical courses.

£ P ¢ Introduction to Probability and Statistics Theory or equivalent

Students taking this course should be grounded in probability and mathematical

statistics at the upper division undergraduate level.
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A% 11 % : Data science is a field with goals overlapping with many disciplines, in particular,
mathematics, statistics, algorithms, engineering, or optimization theory. It also
has wide applications to a number of scientific areas such as natural sciences,
social sciences, life sciences, business, or medicine. Data science has become an
integral part of many research projects and started affecting social science
reaches. The promise of the “big data” revolution is that in these data are the
answers to fundamental questions of businesses, governments, and social sciences
such as political science and sociology. Most importantly, these quantitative
techniques provide ‘‘better predictions’’ across different systems. Many of the most
astonishing results come from computational fields, which have little experience
with the difficulty of social scientific inquiry. As social scientists, we have an
extensive experience and observations of our own research fields and we can utilize
the advance of these new computational methods to our studies.

The course objective is to study the theory and practice of constructing
algorithms that learn from data. This is an applied graduate level course for social
scientists. Students will learn practical ways to build machine learning solutions
for their own researches. While some mathematical/statistical details are needed, we
will have an overview of the quantitative tools we need and emphasize the methods
with their conceptual underpinnings rather than their theoretical properties.
Specifically, the course will cover: k-nearest neighbors methods, the naive Bayes
method, decision trees, random forests, boosting, k-means clustering and nearest
neighbors, kernels, scaling, and ensemble learning. We will also discuss topics
related to best practices, including overfitting/underfitting of data, error rates,

9



£ 440

cross-validation, and the use of bootstrapping methods to develop uncertainty
estimates.
Statistical Software:

R is a programming language and free software environment for statistical
computation

! One-year of calculus, basic linear algebra, basic probability theory, applied

statistics, proficiency in Python/R/MATLAB or permission of the instructors.
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Social and Economic Networks

: Networks are ubiquitous in our modern society. A social network is a social structure

made up of a set of social actors and other social interactions between actors.
Social networks and the analysis of them is an inherently interdisciplinary academic
field which emerged from sociology, political science, economics, psychology,
computer science, applied mathematics, and statistics. This course will provide the
methods for the study of social and economic networks. We will explore both
theoretical models and their applications to social, political and economic
behavior. The course begins with an overview of basic backgrounds. We will then
cover network properties, homophily, peer effects, social capital and trust, games
on networks, information aggregation in networks, social learning, trade in
networks, markets, voting, and other topics. One goal of the course is to identify
potential research questions for students. By the end of this course, students will
have: (1) Broad understanding of social network analysis. (2) Knowledge and tools to
analyze social and economic networks. (3) The ability to understand research papers
in the field of social networks. (4) The opportunity to work on a project that
applies the techniques and ideas they learn during the semester. The course provides
an overview of models and techniques for analyzing social and economic networks. The
course is meant for undergraduate and graduate students in College of Social
Sciences with a good mastery of math/statistics who are interested both in the
theoretical study of networks and in their application to political, social and
economic phenomena.

! One-semester of calculus, one-year of principles of economics, basic probability

theory, and applied statistics. Basic proficiency in R/Python/MATLAB.
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