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This course is about research methods. The main topics include data mining, social network analysis,
causal inference, integration of econometrics and machine learning, the basic concepts and methodologies
in network analysis from perspectives of economics, society, computing and information sciences. The
course covers the basic network analysis problems in society, economics, and technology domains. Students
can learn the basic network analysis methods, and learn how to use them. The course will equip students the
basic skills in social network analysis and models to pursue further study in the Fintech domain.

Teaching Methods
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The lecture is mainly for the discussion of research articles and methods, and the practical operation of
the research methods is supplemented. There are total 32 hours of lectures and 32 hours of lab courses.
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Course Contents

i Lecture

Section 1 FEAT X 23457 K 7 F PR LAt N R A 4
This part introduces the basic concepts in social network models and
applications.

Section 2 TR B R PO RS T 55 7
Node Level Analysis: This part introduces the definition and calculations of
degree centrality.

Section 3 BERR MM AL ST i B e
Link Level Analysis: This part introduces links in a social network.

Section 4 HEA BT S BRI AEAAZ R 28 AT AL DX, RIS I8 PR A 3 5 SR A 1 Y
T




Group Level Analysis: This part introduces how to detect a community in a
social network, that is, a subgraph of a graph with dense connectivity.

Section 5
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Network Level Analysis: This part introduces the methodologies in social
network analysis such as random, small-world and scale free topological
models.

Section 6

LT AT 0 4% A5 0 3 2 1 [m] ) g e AN e
This part introduces the principle and use of ordinary linear regression under
social network environment.

Section 7

HE T AL AT 0 2% A 5 () 3 2 M [ YA BRI BIT 98 0 VR A S R 18
Seminar: Discussion of research methods and literature about ordinary linear
regression under social network environment.

Section 8

F T 458 I 445 A B ) TR AR S g iR A
This part introduces the principle and use of instrumental variables under social
network environment.

Section 9

FEFAEAZ IR ) T B AR Sk R 5 5 1R SCE e
Seminar: Discussion of research methods and literature about instrumental
variables under social network environment.

Section 10

LT A5 I 2% B ) O 22 0V ) JeR B R4S
This part introduces the principle and use of difference-in-differences under
social network environment.

Section 11

FE TR AZ X 48 IR ) B 22 4 v B 9 VR AN SCE T e
Seminar: Discussion of research methods and literature about difference-in-
differences under social network environment.

Section 12

T A X 23 B 5 PR T [ Y9 6 i BN A5 P
This part introduces the principle and use of regression discontinuity under
social network environment.

Section 13

T A X 23 B A5 PR T [ VS BRI 58 77 2R S B ) 18
Seminar: Discussion of research methods and literature about regression
discontinuity under social network environment.

Section 14

B A AT I 2% PR35 ) T AR Kt ) S R 56 A
This part introduces the principle and use of panel data under social network
environment.

Section 15

T A S X 20 B A5 PR T A SO HRE ORI 58 7 V2R S ) 18
Seminar: Discussion of research methods and literature about panel data under
social network environment.

Section 16
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£y Lab

Section 1

4 2 A 44K T . NetDraw 444
This part introduces the network and data visualization tools—NetDraw.

Section 2

NetDraw M Z55:#1: /144 NetDraw [INRE. WA HI2ES], 4SS
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{8 FH NetDraw #E4T #1532 I 28 537

This part mainly explains the functions of the network visualization tool—
NetDraw. In this part, students will learn how to use NetDraw for social
network analysis.

Section 3 REANE: (b« WYE, BELLE, Rk R
This part mainly explains assignment, value comparisons and special constants
in R.

Section 4 R EAEE (h) - W&, R, HE,

This part mainly explains vector, factor, matrix and list in R.

Section 5 REMIEE (7)) « FIK, FURME, FEEHSTEH
This part mainly explains lists, data frames, flow control and loops in R.

Section 6 R i A R HE R
This part introduces R plots and troubleshooting.

Section 7 N RIESH igraph &, PARAATEEHUE A R 15 5 B2 22 2% ST A
This part focuses on the use of the igraph package in R, and shows how to read
network data from files.

Section 8 {8 F igraph G H 423 X 25 4]

This part mainly instructs students how to use the igraph package to draw a
social network map.

Section 9 X 4 5 ) 3% B 3R AT 5 AR I P
This part mainly instructs students to make measures of social network data.

Section 10 R ()« 8S%4RH NetDraw Fl R 58— 1 5e AL RS M 4%
R AR5
This part instructs students to complete a social network model report by using
NatDraw and R.

Section 11 WAERE ()« R F2EAERH NetDraw Fl R S8R0 58 B4 S I 4%
AR
This part continues to instruct students to complete a social network model
report by using NatDraw and R.

Section 12 WERE (F) : BS%4EFH NetDraw F1 R 52— 78 B A 4152 4%
R AR5
This part continues to instruct students to complete a social network model
report by using NatDraw and R.

Section 13 Python S AiliE 4
This part introduces Python basic grammar.

Section 14 FIH Requests 21T Python € H
This part introduces how to use Requests in Python to do web crawler.

Section 15 F1H BeautifulSoup ZEHUHL N 2 L 1 B 7 A SCAR
This part introduces how to use BeautifulSoup in Python to grab images and
text from the internet.

Section 16 HAIRE >
Final Review
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Course Assessment

30%FHF VML + 70001 A H
30% Assignments + 70% Final Report

B R ESERR
Textbook and Supplementary Readings

(1) MRS Hg: 7 BB AR AT 9 5 B 5 8L [Networks, Crowds, and Markets
Reasoning about a Highly Connected World]. KT « fifF] 3, Z50emH, £ T4, #ifl % EE
KAt AL, 2011.

(2) FRETIE « b HLIRE, 20 B -MESE « itive. AL ERHRATEM]. BB R, 2012,




