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# : Econometric(l & ) is a two-semester course. In Econometric |, 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 ap-
ply empirical methods they learned in the course. Students should also be able to gather infor-
mation they need for topics they are interested in, and understand empirical articles in eco-

nomic journals.

FAERIE * GEtEE

FHEC AT ¢ SR &

PZEREHT © FIFHAR

IME T ST REAURE T

SRFRE A8 Econometric (I & 1) is a two-semester course. In Econometric |, we will cover basic economet-
ric 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.

FAERIE Gt

FHEC AT &K &

PZEREHN © =T

PME T - EREEE AT

SHRAZ/ 4 ¢ The goal of this course is to familiarize students with tools to empirically analyze static and dy-

namic 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 exist-

ence of multiple equilibria, the curse of dimensionality.

11



Recent developments in estimation methodology and computing ability have substantially re-
duced 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 in-
dustrial organization. Many of them studies the entry/exit or open/closing decision by firms in

an oligopoly market.

FERE ¢ ASRR AT ENSCERH » BEEAEZ A AN I 5m A1 (A% Nash equilibrium,
subgame perfect equilibrium, and perfect Bayesian equilibrium) 4 - E24 th e B A
WA 48 & 45 % EE -2 (S 7 T 2L 88 8, Maximum likelihood estimation i Generalized Methods
of Moments) °

I ENF IR S/

PEREHD © MRERC - R - PR

MR ATE ¢ e (E RS AR EE—

RIS T4E
AR EE G - BB A ESENFER A FLET SR TR - DU
BRI T EREE R > DU AR SR (causal ef-
fects) » WHEH —(HReE - RAGESEEGER ARG TR AR TE - 8L
bH7E J7A T LIE AR B2 A ER EOB 2RI - EFE5 8  RIE ~ (BF - 205 - &% -
EEOREE » DG A EIE AT EHEAS () ~ #akaCRER (forensic econom-
ics) & o AR HYET EEAIEFE causality, ordinary least squared, instrumental variable,
difference-in-difference, regression discontinuity design, lab and field experi-
ments > HAYEEETHES £ 2 B Stata - H FIERIZSNNSER T Inéed T ECE RROE MR 250
JNVE ¥ Big data #[IFacebook, online merchant, dating ZEJE4EREMER) -

FERIE ¢ T ECON20144ts 2 BT BAOR B EE L Bl T ECON201S4ts 28t U 2B B E
T o EEINE TECON40l45t 240K — Bl T ECON401S5TRABE —

FREZT © S &

PEREHD © MRERC ~ TR - PhOE

AREATE ¢ e (E RSSO

RIS T4E

AR B a - BIEEE A ESOrER R ENGT SR EE T - DUk
BERS R THRSVAE SR T E RS Bk » DU EHHHRRRUR (causal ef-

fects) » WHEE — (0¥ > REGEEAEEEN " ARG TS | R IEL - Btk
W5E 7775 v DAFE IR B2 BV B SR KO 20T, - BRGS0 E) ~ hE ~ (@FF ~ 25 ~ B - I
TEEREE - DU LR EE G ANt RS (e ) ~ #EaR&BEE (forensic econom-
ics) & o AR EFZHYET EEAIEFE causality, ordinary least squared, instrumental variable,
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difference-in-difference, regression discontinuity design, lab and field experi-
ments > (V4T H0AG 1232 Ry Stata © H RTSREFISRER T Im& T TBCE IR 55 PR3
JNVE ¥ EBig data #[IFacebook, online merchant, dating ZEJE4EREMER) -

FfERIE ¢ T ECON20144s 2B BAOREZEE L Bl T ECON20154ts 28t B4UR 2B B E
T o EERhnE T ECON40145T E &SR — | 81 T ECON4O1SETE &SR — |

FHEC AT ¢ &K &

PR - T B

e« BRORE— T RERER

SFZ/147 ¢ This is an upper division and graduate level course on experimental economics, focusing on be-

havioral game theory. The purpose is to introduce experimental economics to students so they
can start their own research in this field. You are expected to write individual research pro-
posals and present them.

SefERLE ¢ Intermediate Miroeconomics Il and/or Game Theory.

FREZT © S &

PR - T B

SREAATE © HRURE " PUBKURENVE R LT i

SRFES4H  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-cooper-
ative) game theory and experimental economics. We will try to critically understand varied as-
pects 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 Econ-
omy. The course will also be of use to students who are interested in microeconomic theory and

experimental economics.

SefE&RLH : Microeconomic theory at a graduate level. Game theory will also be used to study political
problems.

FRERZT © S &

PZEREHN * B

T N CEESR R R B b i
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SFZ /147 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 ad-
dressed. 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.

FAEF}H + Students should have completed Microeconomics Il before enrolling in this class.
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SHFEA4H © 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 indus-
tries 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 prod-
ucts, environmental policies. We will also teach Maltab programming to apply these empirical
methods.
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SeERH

. 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 Organ-

ization is helpful.
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# : The objective 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.

: 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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SHRAZ/ 40 © 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 num-
ber of scientific areas such as natural sciences, social sciences, life sciences, business, or medi-
cine. 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 an-

swers to fundamental questions of businesses, governments, and social sciences such as political
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science and sociology. Most importantly, these quantitative techniques provide " better predic-
tions" 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 sci-
entists, 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 prac-
tical ways to build machine learning solutions for their own researches. While some mathemati-
cal/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 proper-
ties. 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, scal-
ing, and ensemble learning. We will also discuss topics related to best practices, including over-
fitting/underfitting of data, error rates, 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

SefERFH ¢ One-year of calculus, basic linear algebra, basic probability theory, applied statistics, profi-
ciency in Python/R/MATLAB or permission of the instructors.

FHEC AT BUB R

PZERCHN © FEE

SRFEXTE ¢ Social and Economic Networks

SRFE/14H * 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 proper-
ties, homophily, peer effects, social capital and trust, games on networks, information aggrega-
tion 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 gradu-
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ate students in College of Social Sciences with a good mastery of math/statistics who are inter-
ested both in the theoretical study of networks and in their application to political, social and

economic phenomena.

FAZF}H : 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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