
Cathleen M. Stuetzer / Martin Welker / Marc Egger (Eds.)

Computational  
Social Science in the  

Age of Big Data
Concepts, Methodologies, Tools,  

and Applications

HERBERT VON HALEM VERLAG

neue schriften zur online-forschung



Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists the publication in the Deutsche  
Nationalbibliografie; detailed bibliographic data are available in the Internet at  
http://dnb.dnb.de.

Cathleen M. Stuetzer / Martin Welker / Marc Egger (Eds.)
Computational Social Science in the Age of Big Data.
Concepts, Methodologies, Tools, and Applications
Neue Schriften zur Online-Forschung, Band 15
Köln: Halem, 2018

This work is subject to copyright. All rights are reserved, whether the 
whole or part of the material is concerned, specifically the rights of 
translation, reprinting, reuse of illustrations, recitation, broadcasting, 
reproduction on microfilm or in any other way, and storage in data banks. 
Duplication of this publication or parts thereof is permitted only under 
the provisions of the German Copyright Law of September 9th, 1965, in 
its current version, and permission for use must always be obtained from 
Herbert von Halem Verlag. Violations are liable to prosecution under the 
German Copyright Law. 

© 2018 by Herbert von Halem Verlag, Köln

ISSN 1865-2638

ISBN (Print):  978-3-86962-267-5
ISBN (PDF): 978-3-86962-268-2

http://www.halem-verlag.de
info@halem-verlag.de

tyPeSettINg: Herbert von Halem Verlag
eDItor: Imke Hirschmann, Köln
PrINt: docupoint GmbH, Magdeburg
CoverDeSIgN: Claudia Ott, Grafischer Entwurf 
Copyright Lexicon ©1992 by The Enschedé Font Foundry.
Lexicon® is a Registered Trademark of The Enschedé Font Foundry.



Inhalt

Preface

cathleen M. Stuetzer / Martin Welker / Marc egger 9
Big Data Analytics: Obstacles and Opportunities  
for Social Science

i. ePiSteMological PerSPectiveS

Brenda l. Berkelaar / luiS franciSco-revilla 16
Motivation, Evidence, and Computation:  
A Research Framework for Expanding Computational  
Social Science Participation and Design

Biagio aragona 63
Beyond Data Driven Social Science:  
Researching Big Data Assemblages

Jan r. rieBling 77
The Medium Data Problem in Social Science

ii. data, MethodS, and inStruMentS

JakoB Jünger 104
Mapping the Field of Automated Data Collection on the Web: 
Collection Approaches, Data Types, and Research Logic



Mareike Wieland / anne-Marie in der au / chriStine keller / 
Sören Brunk / thoMaS BetterMann / lutz M. hagen /  
thoMaS Schlegel 131
Online Behavior Tracking in Social Sciences:  
Quality Criteria and Technical Implementation

eliSaBeth günther / daMian trilling /  
BoB van de velde 161
But How Do We Store It?  
(Big) Data Architecture in the Social-Scientific  
Research Process

fionn Murtagh 188
The Geometric Data Analysis and Correspondence  
Analysis Platform: New Potential and New Challenges,  
Including Ethics, of Big Data Analytics

ulrik BrandeS / Michael haMann / Mark ortMann /  
dorothea Wagner 213
On the Persistence of Strongly Embedded Ties

YanniS SkarPeloS 235
Big Visual Data in Social Sciences

iii. caSe StudieS

Ji-Ping lin 268
Human Relationships and Kinship Analytics from  
Big Data Based on Data Science: A Study on Ethnic Marriage  
and Identity Using Taiwan’s Indigenous Peoples  
as an Example

aleSSandro ciMBelli / cinzia conti /  
fiorenza deriu 303
The Use of Big Data in Studying Migration Routes:  
New Tools and Applications



theoni StathoPoulou / hariS PaPageorgiou /  
konStantina PaPanikolaou / athanaSia kolovou 326
Exploring the Dynamics of Protest with Automated  
Computational Tools. 
A Greek Case Study

JéréMY ducroS / eliSa grandi /  
Pierre-cYrille hautcoeur / raPhaël hekiMian /  
eMManuel Prunaux / angelo riva / Stefano ungaro 355
Collecting and Storing Historical Financial Data: dfih Project

daniel richter / Michael Bartl 378
Affective Computing Applied to a  
Recipe Recommendation System

iv. tutorial Section

rianne coniJn / Wouter niJ BiJvank / 
chriS SniJderS / ad kleingeld / uWe Matzat 396
From Raw to Ready-made Data. A Hands-on Manual for  
Pre-processing Learning Management System Log  
Data for Learning Analytics

Yannick rieder / SiMon kühne 423
Geospatial Analysis of Social Media Data –  
A Practical Framework and Applications Using Twitter

Authors 447



99

P r efac e

cath le en M. Stu etz er / Marti n Welker /  
Marc egg er

Big Data Analytics:  
Obstacles and Opportunities for Social Science

Digitalization has already permeated all areas of life and is omnipres-
ent – not only in our everyday life, but also in politics, business and espe-
cially in science. Industry is now talking about wearables, the Internet of 
Things and industry 4.0 when it comes to promoting digitalization and 
digital networking within the production cycles. Over the past years, the 
velocity of technolgical advancements has tremendously increased that 
the exploitation of the so-called digital footprints – which we leave perma-
nently in our everyday life – becomes the subject of social science research.

In the last 15 years with the emergence of social media platforms, we 
observe a new phase of data revolution (lazer et al. 2009; alvarez 2016). 
With the massive increase in data production Big Data is more and more 
discussed as socio-technological phenomenon (BoYd/craWford 2012; lazer 
et al. 2009; alvarez 2016). With the help of computational techniques the 
collection and extraction of data seem often easy to obtain and cheap (king 
2016). Thus, in social science we notice a computational turn in research, 
and that is mostly associated with high expectations on scientists (BoYd/
craWford 2012). But how can we benefit from analyzing big (social) data? 
How can we handle the new data? Which analytical approaches, techniques, 
and instruments are actually used and discussed? Which skills are needed 
in that upcoming field? What should we know about ethical and privacy 
issues? And what are the consequences for theoretical considerations?

Although research on Big Data has a long tradition, only with the emer-
gence of online communities and social media platforms in 1990s’ Big Data 
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arise as socio-technological phenomenon (BoYd/elliSon 2007). Actually, 
Big Data is a term which influences all fields of (applied) research, and, ac-
cording to Boyd and Crawford (2012), »Big Data not only refers to very large 
data sets and the tool and procedures used to manipulate and analyze them, 
but also to a computational turn in thought and research« (p. 665). But 
what is the meaning of this computational turn in thought and research?

Traditionally, researchers are focused on answering research questions 
regarding a special target group. In the context of Computational Social 
Science (cSS), data is often captured first. Thus, the process of exploration 
of massive social data plays an important role to identify a focus group and 
generate hypothesis as well as research questions after that. It seems to be 
a fruitful opportunity to get new insights of social phenomena.

New perspectives on data analytics bring a lot of obstacles and opportu-
nities for researchers. First of all, a new paradigm raises high expectations. 
According to Alvarez (2016) we »examine the social world in new ways« (p. 4) 
and bring Big Data to life. Second, we have always sought answers to the 
question on how the (social) world is constructed, and we tend to reflect 
new approaches critically. Third, with the emergence of social technology 
we need suitable infrastructures – not only technological and methodo-
logical but also socio-cultural. The opportunities are obvious. cSS based 
on theoretical approaches which explain social world as a connected world 
in different stages. From this point of view, we get insights about social 
processes related to communication, interaction, and social relations on 
the (social) web at different levels. By analyzing a new type of data and by 
using new techniques, we can extract new types of knowledge (lazer et 
al. 2009). Continuing to this, we identify Big Data as a »social construct« 
to handle (social) phenomena within the connected world.

cSS as methodological approach offers systematized ways by using new 
techniques for collecting, extracting, and analyzing large-scale (social) data 
in (applied) research. cSS enables to track digital footprints and stream 
»social« traces with computational methods (lazer et al. 2009; alvarez 
2016). New analytical approaches behind cSS allow to explore social behav-
ior and the dynamics of causal correlations. cSS highlights opportunities 
in representing projections of the social world by analyzing digital traces 
people left behind (cioffi-revilla 2014). Most social traces are left using 
the Internet – but social science methods focused on human traces are 
older than the web (e.g. Jahoda/lazarSfeld/zeiSel 2015 [1933]). Never-
theless, nowadays we have a set of new possibilities reaching far beyond 
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the methods and instruments already applied in the 1930s. Technologically 
driven changing communication habits change the circumstances under 
which social research can sensibly be conducted in contemporary society. 
Therefore, social scientists ask at least three intrepid questions when it 
comes to the field of digital methods and algorithms:

1. Does the emerging research field of Computational Social Science 
require a new methodology?

2. Does it need new, conceivably additional, scientific quality crite-
ria? So, does Computational Social Science require new or modified 
methods within current methodology or is there a demand just for 
better performance in practice?

3. And if we need new or modified methods, what could it be, which new 
or improved computational methods are prerequisite to the field? 
How is an optimal integration of computational methods achievable?

The classical research procedure now shifts towards data collection, 
data processing, and data storage. Extremely, the course is turned upside 
down: assumptions and hypotheses are discussed at last, after outcomes 
are generated with theories totally eliminated. A new methodology could 
reflect this approach at a meta-level critically. Secondly, this new empiri-
cal field is strongly based on computer science and its subdisciplines. But 
humanities and social science have another focus while computer science 
is often focused on the optimization of machine processes. The discussion 
of algorithms for research due to methodological and ethical problems 
mirrors these different rationalities.

Under those circumstances, does Computational Social Science expect an 
original set of theories or a theoretical framework? In other words, does cSS 
require a theoretical basis that links all the diverse works and studies and 
serves as a common draw of the field? And if yes, what framework could we 
use? A theoretical framework would be desirable but perhaps not necessary. 
As Schroeder and Taylor (2015) and Stegbauer (2009) have shown, Big Data 
studies on Wikipedia are extremely heterogeneous. The Big Data studies 
on Wikipedia had no common perspective but a common goal: to be able 
to answer research and professional questions by applying Big Data. In 
this context, for example, innovation theories possibly are most suitable, 
also approaches of common understanding, while theories of action may 
be less appropriate. But how do perform the new field in practice? Does it 
meet the accuracy and precision scientists and society need?
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Accordingly, large multinational telecommunication companies and 
online service providers install their own departments of data, thus mak-
ing science proprietary instead of publicly debatable and verifiable. The 
digital market leaders like Apple, Google, Amazon, Facebook, Microsoft, 
etc. set up their own research basis, storing data and using their platforms 
as massive research tools. But what is the impact of this trend on academic 
social science? What are the consequences?

Nevertheless, the potentials of introducing cSS as research paradigm in 
social science become visible. As the learnings of Online-Research and of 20 
years of experience in validating new methods and instruments show us, it 
seems that cSS comes with a certain momentum to justify a new theoretical 
and methodological basis. The use of new ways of (social) data collection, 
extraction and exploration open up completely new fields of activity. We 
are at the beginning of a new era in applying new research theories, meth-
ods, and applications in (applied) social science.

With this book we want to initiate a discourse – theoretical as well as 
analytically – about the upcoming field of research. We present selected 
contributions to demonstrate the computational turn in social research as 
well as the relevance for the applied market research. Our selected contri-
butions in this book underpin that cSS is a young and highly interdisci-
plinary field of research that primarily aims to generate complex data to 
usable information. The exploration of massive data is not only interesting 
for computer scientists, physicians, meteorologists, and/or business econo-
mist but also for psychologists, social scientists, communication experts, 
and political scientists. On the one hand, it is attempted to gain insights 
into social phenomena from process-generated data – on the other hand, 
new methodological approaches are used to answering questions about 
(social) impact mechanisms. This field of research is driven by the primary 
research mission to contribute further developments of evidence-based 
behavioral and impact research.

Within the first chapter »Epistemological Perspectives«, the authors 
open the discussion about the relevance for cSS as research field. They high-
light obstacles and opportunities of Big Data analytics in social science. They 
explore e.g. the bridge between social and computational science, demon-
strate theoretical approaches, discuss applicable methodologies, point out 
fields of activities, and illustrate limitations and restrictions in that field.

The second chapter »Data, Methods, and Instruments« deals with an-
alytical and methodological approaches in the field of cSS. The authors 
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pre s  ent different techniques and instruments to handle massive (on-
line) data. They introduce us in e.g. (automated) data collection, tracking 
methods for analyzing social behavior, storage of large-scale (social) da-
tasets, tools for collecting and storing historical financial data, potential 
benefits of using hierarchical as well as dynamic clustering approaches as 
well as information mapping and data visualization in the context of Big 
Data analytics.

The third chapter »Case Studies« puts theory into practice. The authors 
demonstrate the wide range of application on cSS theories, methods, and 
instruments. The studies explore the use of Big Data by examining e.g. hu-
man relationships and kinship, migration routes, and dynamics of protest, 
and the relevance for affective computing.

The fourth chapter »Tutorial Section« aims to introduce us in practi-
cal application of Computational Social Science. The authors demonstrate 
hands-on manuals in the field of learning analytics as well as social me-
dia monitoring.
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