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Firms now have more data than ever generated from transaction processing systems, internal and external documents,
and online activities such as web sites, shopping experiences, and social networks. The challenge is to apply novel
analytical and computing methods to derive insights from such business data and develop effective strategies or
applications accordingly.

This course aims to utilize and integrate analytical models and methods from business domains such as econometrics
and technology domains such as machine learning (data mining), to analyze large-scale business data sets. The main
topics include Data Mining, Social Network Analysis, Causal Inference, and Integration of Econometrics and Machine
Learning. The assessment concludes with a final exam and assignments.
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1. Students will gain knowledge of causal inference and econometric analysis.

2. Students will learn tools and techniques to extract and clean business data. Students will learn how to analyze data
mining unstructured business data such as text data including documents, web pages, emails, etc.

3. Students will learn how to model and analyze large-scale social network data.

4. Students will learn how to mine and analyze large-scale business data and interpret the results.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Part 1: Basics of Business Analytics (BA) (4 hours)

1.1 Introduction to BA (2 hours)

This part introduces the basic concepts in business analytics.

1.2 Basic Descriptive Data Analysis (2 hours)

This part introduces main statistical techniques and computer sciences basic in business analytics.

Part 2: Database Management (4 hours)

2.1 Introduction to Database Management Systems (2 hours)

This part introduces how DBMS handles the storage, manipulation and prepressing of the data needed in business
analytics.

2.2 Basics of Structural Query Language (2 hours)

This part introduces SQL and its applications in business analytics.

Part 3: Social Network Analysis (8 hours)

3.1 Node Level Analysis: Centrality (2 hours)

This part introduces the definition and calculations of degree centrality.

3.2 Link Level Analysis (2 hours)

This part introduces links in a social network.

3.3 Group Level Analysis: Community Detection (2 hours)

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

3.4 Network Level Analysis: Network Topologies (2 hours)

This part introduces the methodologies in social network analysis: random, small-world or scale free topological models.

Part 4: Causal Inference Basics (6 hours)
4.1 Linear Regression and Causality (2 hours)
This part introduces linear regression, hypothesis testing as well as the possible biases and solutions to causality.
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4.2 Instrument Variables, Natural Experiment and Regression Discontinuity (2 hours)

This part introduces the traditional econometric methods to do causal inference: instrument variables and 2SLS, natural
experiment and Difference-in-differences, as well as regression discontinuity.

4.3 Panel Data and Matching (2 hours)

This part introduces the fixed/random effect of panel data as well as the definition and application of matching.

Part 5: Advanced Topic in Business Analytics (8 hours)

5.1 Data Mining Basics (2 hours)

This part introduces data mining basics and how to use it in business data analytics.

5.2 Case Study in FinTech (2 hours)

This part introduces the classical studies in FinTech.

5.3 Case Study in Marketing (2 hours)

This part introduces the classical studies in Marketing.

5.4 Random Forest (2 hours)

This part introduces how to grow decision tree and random forest as well as their strength.

Part 6: Final Review (2 hours)
This part reviews all the important content in this course.

LAB (32 hours)

Part 1 Descriptive Data Analysis with Excel (4 hours)

1.1 Data Analysis (2 hours)

This section mainly shows how to use the “data analysis” function in Excel to analyze data.
1.2 Pivot Table (2 hours)

This section mainly shows how to use the “Pivot Table” to visually analyze the data.

Part 2 ER Modeling (2 hours)
This part introduces the ER modeling of real world datasets. In this part, students will learn how to draw E-R diagrams by
VISIO software.

Part 3 Database Management (4 hours)

3.1 Select Query Statement and Aggregate Function (2 hours)

This section mainly explains the use of select queries and aggregate functions in SQL statements.

3.2 Database and Table Operation (2 hours)

This section mainly explains how to create databases, tables in SQL Server, and insert, modify, and delete data in the
table.

Part 4 Network Visualization—NetDraw (4 hours)

4.1 SQL Server Data Processing (2 hours)

This section mainly explains how to use SQL to search relevant information from such raw data, and introduces the
network and data visualization tools—NetDraw.

4.2 NetDraw for Network (2 hours)

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

Part 5 Network Visualization—R (10 hours)

5.1 R Language (4 hours)

This part mainly explains the use of the R language package, starting with the most basic grammar, and giving students
a preliminary understanding of the R language.

5.1.1 Vector, Factor, Matrix, List (2 hours)

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

5.1.2 Data Frames, Flow Control, R Plot (2 hours)

This section mainly explains Data Frames, Flow Control, R plot in R.

5.2 R igraph Basics (6 hours)

This part focuses on the use of the igraph package in R. In this part, students will learn how to use the R to draw maps
and analyze the social network.

5.2.1 R igraph (2 hours)

This section focuses on the use of the igraph package in R, and shows how to read network data from files.

5.2.2 Ploting Networks with igraph (2 hours)

This section mainly tutors students how to use the igraph package to draw a social network map.

5.2.3 Network Descriptive (2 hours)

This section mainly tutors students to make measures of social network data.

Part 6 Python Basics (2 hours)
This part focuses on the basics of Python. In this part, students will have a preliminary understanding of Python.
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Part 7 Web Crawler (4 hours)

7.1 Requests Library (2 hours)

This section explains the HTML tags and the use of Requests library in Python.

7.2 BeautifulSoup Library (2 hours)

This section explains the use of BeautifulSoup library in Python, and shows how to program web crawler in Python to
grab images and text from the internet.

Part 8 Final Project (2 hours)
This section is mainly for students to complete social network analysis projects using SQL Server/MySQL, NetDraw,
R/Python.
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