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Prerequisites
Good basic knowledge in Econometrics. Introduction to Programming With R (MA integration week).
Students are not expected to have experience with web technologies or web programming.

Course Content
Short Summary
This course introduces students to the automated collection of data from websites and social media. Students
get to know basic concepts of web mining for social science research and learn to use tools that enable them
to compile their own data sets from web sources.

Description
The diffusion of the Internet has led to a stark increase in the availability of digital data describing all
kind of every-day human activities. The dawn of such web based big data offers various opportunities
for empirical research in economics and the social sciences in general. While web (data) mining has for
many years rather been a discipline within computer science with a focus on web application development
(such as recommender systems and search engines), the recent rise in well-documented open-source tools
to automatically collect data from the web makes this endeavor more accessible for researchers without a
background in web technologies. Web mining has recently been the basis for studies in various fields such as
labor economics, finance, marketing, political science, as well as sociology.

However, the collection and preparation of web data for research purposes poses new challenges for social
scientists. Web data often comes in unusual or unsuitable formats for statistical analysis. Moreover, effective
as well as efficient collection of such data demands basic understanding of web technologies. This course
introduces students to the necessary basic concepts and practical skills to successfully handle the data
collection and data preparation processes for a research project based on web data. While getting familiar
with the basics of web technologies, students get in contact with various access points for web based data
collection as well as develop ideas for potentially relevant research questions in these contexts. Building on
the understanding of where what data is available in the web, students are introduced to basic concepts and
practical tools to harvest these data. Practical exercises and problem sets support the learning process at
this stage of the course. In the second half of the course students start their own empirical project based
on web data in which they empirically tackle a simple research question of their choice. The term paper is
both evaluated with respect to the demonstrated data collection skills as well as the scientific rigor of the
empirical approach.
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Course Goals
The main goal of the course is to enable students to conduct automated data collection from web sources on
their own. Students get familiar with the advantages and disadvantages of extracting information from the
Internet for scientific research. Finally, students get an opportunity to think about social science research
questions with respect to human behavior that is particularly observable on the web (i.e., in social media,
blogs, etc.).

Course Objectives
• Students will know the basic concepts of contemporary web technologies relevant for web data mining.

• Students will know how to apply the relevant R packages to effectively and efficiently collect data from
different types of web sources.

• Students understand the basic ethic and legal aspects of web data collection for research purposes.

• Students understand different theoretical procedures of web data collection such as snowball sampling
and how to implement/apply them in a simple context.

Course Structure
Lectures take place in the computer lab on a weekly basis during the semester. The course is structured as
follows:

1. The Internet as a data source for social science research

2. Introduction to web technologies I: HTTP, HTML, and client/server interaction

3. Web scraping: automated information extraction from websites

a. R tools for web scraping

b. Fetching and parsing websites

c. Searching/filtering HTML

4. Introduction to web technologies II: JSON/XML, Web applications, and APIs

5. Collecting data from the programmable web

a. Social media and web APIs

b. Parsing/filtering JSON and XML

6. Scrapers, Spiders, Crawlers

a. Efficiency, robustness, and good conduct

b. Crawler strategies and algorithms

7. Web mining ethics and legal guidelines

8. Web mining in applied economic researchs

9. Wrap up, Workshop, Q&A

Exam Information
Decentral - Term paper including documented code (individual) (80%)

• Deadline for handing in the term paper: Sunday, 30 May 2021, 23:59

Decentral - Two problem sets (each 10%)
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• Problem Set 1:
– Release on Thursday, 15 April 2021, 18:00
– Due on Thursday, 22 April 2021, 18:00

• Problem Set 2:
– Release on Thursday, 6 May 2021, 18:00
– Due on Thursday, 13 May 2021, 18:00

Exam Information: Content
• In the problem sets, students demonstrate their acquired skills by solving different exercises related to

the automated collection of data from web sources. The first problem set is aimed at collecting data
from websites, the second problem set is focused on topics surrounding the collection of data from web
applications related to social media.

• In the term paper, students apply web-mining techniques to collect data in order to tackle a simple
social science research question of their choice. Students derive a research question, explain the data
collection strategy, describe the collected data, discuss the empirical strategy, execute a short empirical
analysis, and discuss the results. The paper should be short and to the point (max. 4000 words).
Students also hand in their documented web-mining code.

Literature
Textbooks
Liu, Bing (2011). Web Data Mining. New York, NY: Springer.

Mitchell, Ryan (2015). Web Scraping with Python. Sebastopol, CA: O’Reilly.

Munzert, S. and Rubba, C. and Meißner, P. and Nyhuis, D. (2014). Automated Data Collection with R: A
Practical Guide to Web Scraping and Text Mining. Chichester, UK: Wiley.

Russell, Mathew A. (2014). Mining the Social Web. Sebastopol, CA: O’Reilly.

Journal articles
Edelman, Benjamin (2012). Using Internet Data for Economic Research. Journal of Economic Perspectives,
26(2): 189–206.

Einav, Liran and Levin, Jonathan (2014). Economics in the Age of Big Data. Science, 346 (6210): 1243089-1–
1243089-6.

3


	Prerequisites
	Course Content
	Short Summary
	Description
	Course Goals
	Course Objectives

	Course Structure
	Exam Information
	Exam Information: Content
	Literature
	Textbooks
	Journal articles


