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Introduction 

Easy reading guide 

The Introduction presents an overview of the book. We spell oot what this book contains, 
what ~ is good for- and what it is no~ Rather than starting with technical details of set
theoretic methods, we put the content of the book into a broader context of current meth
odological debates. The lntroductioo will help the reader to find out whether, in general, 
this book might be interesting and, if so, which chapters in particular are most relevant 
for him/her. 

In a first step, we show that notions of sets and their relations are more common in the 
social sciences than might probably be known. Then we describe Qualitative Comparative 
Analysis (OCA) as the most developed form of set-theoretic method. We spell out the defin
ing features of QCA and how they differentiate ~ from other set-theoretic methods. In the 
next secticn, we explain the differences and similarities among the various forms of OCA. 
In the following section, we not only explain the structure of the book, but also provide 
details on how to use the book by addressing some of its features, such as the Easy reading 
guides, At-a-glance boxes, the Glossary, or the ooline material wflich contains chapter-by
chapter "how-to" sections and exercises. 

In short, by reading this Introduction, readers should get a better understanding of wflat 
to expect from this book and how to use it in order to maximize~ util~. 

Set-theoretic approaches in the social sciences 

Arguments about set relations are pervasive in the social sciences, but this is 
not always obvious. Take, for example, Brady's (2010) intriguing deconstruc
tion of the widely debated claim that, in the 2000 US Presidential Election, 
George W. Bush lost about 10,000 votes because AI Gore had been declared 
the winner before the closure of the polling s tations in those western coun
ties of Florida that are on Central Standard Time (i.e., the Panhandle). This 
claim is made by Lott (2000), who arrived at this inference by estimating a 
'"difference-in-differences' form of regression analysis, based on data-set 
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dimensions -labor market protection and transfer payments -then there are 
four different ideal-typical forms of the welfare state: high labor market pro
tection with high transfer payments; high labor market protection with low 
transfer payments; low labor market protection with high transfer payments; 
and low labor market protection with low transfer payments. As Kvist (2006) 
shows, a set -theoretic approach to forming and arguing about typologies can 
be very helpful, especially if we - as Kvist does - go beyond dichotomous 
(crisp) sets and work with fuzzy sets in which cases can have degrees of mem
bership in each dimension. 

Notions of set theory are also useful for those more ambitious social sci
ence practices that are designed to give a causal interpretation to patterns 
found in the data. Prominent examples are john Stuart Mill's methods (see, 
e.g., Mahoney 2003 ). The possibility of interpreting them in a set -theoretic 
manner is an aspect that has not received enough attention so far (Mahoney 
2007: 134). 

At-a-glance: set-theoretic approaches in the social sciences 

Set -theoretic methods operate on membership scores of elements in sets; causal relatioos 
are modeled as subset or superset relations; necessity' and sufficiency or !NUS and SUIN 
conditions are at the center of attention. 

The use of set theory focuses attention on unraveling causally complex patterns in terms 
of equifinality, conjunctural causation, and asymmetry. 

Set theory can be useful for concept formatioo, the creation of typologies, and causal 
analysis. 

Qualitative Comparative Analysis as a set-theoretic 
approach and technique 

Qualitative Comparative Analysis, commonly known under its acronym 
QCA, is the methodological tool that is perhaps most directly associated with 
set theory. QCA distinguishes itself from other set-theoretic approaches by 
the combined presence of the following features. First, it aims at a causal inter
pretation. This is not necessarily true for other set-theoretic approaches- just 
think of concept formation or the creation of typologies, which typically do 
not include any reference to an outcome (for two exceptions, Elman 2005 and 
George and Bennett 2005). Second, QCA makes use of so-called truth tables. 

' All the terms that are further defined in the Glossary are printed in bold in tM Al-a-glance boxes. 



of "robustness" in regards to Q CA results and what robustness tests should 

look like; spell out the logic of theory evaluation in set-theoretic methods, as 
opposed to hypothesis testing in statistical approaches; and present the prin
ciples of case selection for within-case studies after a QCA. 

The conclusion attempts at a general evaluation of QCA as a social sci
ence method and offers an outlook on further developments in set-theoretic 
methods. 

How to use this book 

Before we enter the debate, let us give some useful hints on how to read this 
book. We suggest starting at the beginning. While in later chapters we at 
least briefly reiterate crucial points, it remains the case that issues raised in 
later chapters can best be understood by thoroughly reading the preceding 
chapters. 

This book is explicitly designed to cater to both beginners and very 
advanced readers. In order to allow all readers to better navigate through the 
book and to easily identify the ch apters that are most relevant to their cur
rent needs and interests, we employ several devices. First, each main chapter 
starts with an "Easy reading guide." This presents the content and main points 
made in the chapter in question. The Easy reading guides can help both more 
advanced readers to move directly to specific sections and beginners to iden
tify those sections that are fundamental for understanding the method and 
which ones contain additional arguments and debates. The second device 
is "At-a-glance" boxes at the end of most sections. l11ey sunm1arize the key 

points of the respective section and are directly connected to the "GlossarY,' 
our third didactic device. It contains definitions of all key terms in set
theoretic methods that are used and introduced in the book. Terms printed 
in bold in the At-a-glance boxes are those that are contained in the Glossary. 
Finally, we provide online learning material for each chapter. The "How to" 

sections contain practical guidance on how to use tile currently available soft
ware packages (fsQ CA, 2.5, Tosmana 1.3.2, Stata, and R) in order to perform 
the analytic operations described in the respective chapter. The exercises and 
solutions are subdivided into conceptual questions, exercises that require cal
culations by hand, and exercises practicing the use of the software by reana
lyzing published QCA. 

Throughout the book, we make use of published exan1ples of set-theoretic 
analyses. In the early chapters, however, when we need to separate specific 
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Set-theoretic methods: the basics 



1.1 The notion of sets 

1.1 .1 Sets and concepts 

The use of the term "set" is not very broadly diffused in social science method· 
ology. However, a good part of our conceptual reasoning, as Mahoney (2010) 
shows, is at least based on an implicit idea of sets. According to Mahoney, 
there are two basic modes of looking at concepts: if we define concepts "as 
a mental representation of an empirical property'' (Mahoney 2010: 2), then 
we will measure cases "according to whether or the extent to which they are 
in possession of the represented property" (Mahoney 20 I 0: 2). Measurement 
theory provides LIS with many liSeful techniques for doing this. This ultimately 
results in the use of variables when defining a concept (Mahoney 2010: 13). 
If, however, we refer to concepts as sets, defined in terms of "boundaries that 
define zones of inclliSion and exclusion" (Mahoney 2010: 7), then "[c]ases 
are measured according to their fit within the boundaries of a set" (Mahoney 
2010: 2). Sets work as "data containers" (Sartori 1970: 1039). Although this 
seems to be a subtle and often overlooked differentiation, these two views 
of concepts are fundamentally different. When we measure a concept by 
means of traditional measurement theory, it represents a property or a group 
of properties. The set·theoretic view, instead, uses set membership in order 
to define whether a case can be described by a concept or not. Therefore, in 
the framework of set·theoretic methods, issues of concept formation have a 
somewhat different connotation than in traditional measurement theoq\ by 
focussing on whether a case belongs to a concept (i.e., a set) or not. This pro· 
cess of assigning set membership is also called "calibration" (see section 1.2). 

1.1.2 The pros and cons of crisp sets 

When QCA was first discussed in the 1980s and 1990s, it was limited to crisp 

sets. This required a decision whether a case is a member of a set or not. 
As such, this also corresponds to how sets are generally perceived, nan1ely 
as boxes into which cases can be sorted or not. However, as argued in the 

Introduction, it is not always easy to make such clear·cut decisions, above 
all when dealing with more fine·grained social science concepts for which 
detailed and nuanced information is available. Not surprisingly, th e need 
for "dichotomization" has triggered some serious criticism of crisp·set QCA 
(Bollen, Entwisle, and Alderson 1993; Goldtborpe 1997; for an overview and 
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Glossary 

Addition, Boole3n/fuz.zy 

Arithmetic remainder 

Associativity 

Assumption 

Asymmetry 

Calibration 

See logical OR. 

Logical remair1der that occurs whe.n the number of 

logically possible combinations of cotJditions 
(see also configuration) exceeds the number of 
cases at hand. 

The sequence in which s ingle sets are combin ed 
(when the operator re.mains the same) is 

unimportant. 
(A • B) • C = A • (B • C) = (A • C) • B 

A+~ +C=A+W +C)= ~+C)+B 

Claim that a given logical remainder is sufficient for 
the outcome, which therefore is subsequently 

induded into the logical minimizatiot~ 
process. See also coutJterfactual and 
simplifyit~g ass11mption. 

Implies that (a) a causal role. attributed to a 

conditiotJ always refers to only one of the two 
qualitative states - pre.sence or absence - in 
which the condition set can be found and 

(b) any solution term always refers to only 
one of the two qualitative states- presence 
or absence- in which the. outcome set c.an 

be found. Both forms of asymmetry are the 
consequence of the fac t that, in set-theoretic 

methods. the presence of a set and its 
negation denote-two qualitatively diffe rent 
phenomena. Sufficiet•cy and necessity are 

typical asymmetric relations. 

Proc-ess in which set membership scores are 
assigned to cases. 
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