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Abstract:

We propose rigorous principles for the integratafnprocess tracing with set-theoretic methods, in
general, and Qualitative Comparative Analysis (QCif)particular. We show that set theory-based
research produces multiple types of deviant cabks is a direct consequence of these methods’
reliance on set-relational causation in terms afemsary and sufficient conditions. Intentional case
selection on the basis of QCA results needs to bake account that each of these types carries a
different analytic meaning and therefore their @pth study must serve different analytic purposes.
Using simple 2x2 tables and x-y plots, we address ilssues in detail. First, we identify the looatof
each type of onlier and outlier in a cross-castidigion one obtains based on a QCA solution fdamu
Second, using formal logic, we specify the reagonsleviance specific for each type of outlier. rohi

we show how (not) to compare different pairs ofiensl and outliers for within-case comparisons,
providing new insights on the classic small N corigum literature. Fourth, we detail the implicason
of modifying the set-theoretic cross-case modehm light of process tracing evidence. We use data
from published research using crisp-set QCA anayiset QCA studies for exemplifying these four

points.

! Rotation principle. Both authors contributed etyut the paper.
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| NTRODUCTION

Although multi-method research (MMR) is increasindiscussed in the methodological literature, there
is a striking lack of debate on how to combine thebretic methods, most notabQualitative
Comparative Analysi§QCA)? and case studies. If case selection is discusgbihwhe framework of
set-theoretic methods, the focus usually is on twimfer a sub-set relation from a distributioncakes
(Braumoeller and Goertz 2000; 2002; Clarke 2002)nD1998; Goertz 2008; Goertz and Levy 2007,
Goertz and Starr 2003; Seawright 2002a). Alteredtivscholars are focusing on the delineation of
cases that are then used for a QCA, that is, theysk the importance of defining the scope comiti

as an integral part of the set-theory based relsgammcess (Ragin 2000, chap. 2; 2006b; Rihoux and
Lobe 2009). Both topics are important but diffesnfr what we are interested in: Which cases can and
should one select for process tracaftgr sub-set relations have already been establistredsaa wider

set of cases.

It comes as a surprise that there is virtually fab@ration of how to integrate set-theoretic
methods and case studies in MMR. Set-theory bggaahaches, in general, and QCA, in particular are
designed for, and promoted as, cross-case metlatdatie strongly connected with the thorough
knowledge of cases (Ragin 2000; Rihoux and Lobe@P00is a widely agreed claim that the primary
purpose of QCA and process tracing is to make sehaad learn more about the cases under study
(George and Bennett 2005; Ragin 1987; 2006a).

One reason for this striking gap might stem frora Helief that the standard case selection
principles elaborated in the extant literature egression-based case selection (Back and Dumoidt 200

Lieberman 2005; Rohlfing 2008; Seawright and Ger2®08) are directly applicable to set-theoretic

Set theoretic approaches in the social sciencbsusie a diverse set of approaches including, famgie,
typological theory (George and Bennett 2005, cHdp.and Mill's methods of difference, agreement] dine
indirect method of difference (Mahoney 1999; Ra@BB87). Among them, QCA is the most formalized set-
theoretic method that uses logical minimizationcedures, allows for deviations from perfect subysédtions,
and incorporates fuzzy-set logic. As will becomeaclbelow, these features are at the core of @e salection
principles.

% Case studies and small-n research, “n” referiniipé¢ number of cases, can be qualitative and ative (Gerring
2004). In the context of MMR, however, it is mostetul to perform small-n qualitative process trgcas a
supplement to the large-n cross-case technique.
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methods as well. We aim to show that this beliefieng because set-theoretic and regression-based
case selection differs in crucial ways. The maiasom for this difference rests on the diametrically
opposed perspective on what kind of data pattesaiges cues for a potential causal relationshipstMo
standard statistical techniques are geared tovamtstingsymmetric correlationbetween independent
and the dependent variable. Set-theoretic methodigad, are looking foasymmetric set relations
between conditions and the outcome and interpestetinelations in terms of necessity and sufficiency
(Ragin 1987). These fundamentally different ontaalpremises have important consequences, such
that one cannot directly transfer the insights ftbwn literature on regression-based case seletttitire
realm of MMR including set-theoretic methods.

We aim to give the first rigorous exposition of htavperform set-theoretic MMR combining
QCA and qualitative within-case analyses. This igatuable enterprise for four reasons related to
measurement and causal inference. First, the clubicatliers helps one to reassess the qualityhef t
concepts of interest and the validity of the intica used for the QCA (Adcock and Collier 2001,
Coppedge 1999; Ragin 2000, 317). Second, QCA asistny other method, may start with the correct
set of conditions, but this is of course not neaglysthe case. An iterative process between setrttic
cross-case analyses, on one hand, and insightsrgdtkiia process tracing, on the other, promotes th
identification of causally irrelevant conditions darronditions that one initially omitted from the
analysis. While the back and forth between crosgs-tevel and within-case level has been emphasized
in relation with the specification of the populatiqRagin 2000, 45) and concept formation and
measurement in QCA (Ragin 2000, 317), there isuch sliscussion the interplay between cases and the
QCA modelafter a QCA has been performed. Third, QCA, again likeually all cross-case analyses,
often produces results compatible with differentiszd processes related to competing explanatians fo
the outcome. Process tracing can help in singlitgome explanation for the cross-case pattern or at
least narrow down the range of feasible theoreticabunts) (Campbell 1975). Fourth, process tracing
following QCA is beneficial when the number of caige too high for acquiring intimate knowledge of

all of them (Ragin 2008). In our view, this is @uation that is more often reached than is usually



acknowledged in the literature. We certainly agtest a QCA drawing on the deep knowledge of case
is better than one that lacks it. However, onercana QCA on large datasets with dozens, hundazds,
thousands of observations and this is done morenzoré often in fact (Cooper and Glaesser 2011,
Glaesser and Cooper 2010; Grendstad 2007; Ragi, 26@p. 11). Our case selection principles are a
guide for all those that are confronted with toangneases to be all studied in-depth. Even if sigfily
deep knowledge of all cases exists prior to the Q¢aheful post-QCA case selection can still improve
causal inference because the set-theoretic raguione a fresh look at the cases (Ragin 2006a).

In order to meet these four goals via the systenuibice of cases, it is mandatory to pay close
attention to the core features of set-relationakeldaresearch (Ragin 1981; Ragin 2006b; Schneidkr an
Wagemann 2010). On a first level, one must take &ttount whether one is choosing cases after QCA
that aimed at necessary or sufficient conditions & outcome. Second, we will show that for
statements of necessity and sufficiency, the caleetion procedure hinges on whether one is inexes
in improving theconsistencyor coverageof a set relation (Goertz 2006; Ragin 2006a), separate
measures of fit in QCA. One consequence of the ppity to focus on different set relations and
measures of fit is that one can choose onliers diffdrent types of outliersThis contrasts with
regression-based MMR where one only has one typaladr and outlier (Lieberman 2005). In addition
to the explication of case selection strategiesvemious types of outliers in QCA-based MMR, we
explain that the nature of each type of case pes/glrong clues as to what the reasons for itadegi
are. Deriving these clues in advance of the casdyss an important asset because it allows one to
narrow the focus during the within-case analysisalfy and building on the previous point, we close
the circle and detail the implications of differgmocess tracing insights, such as, for instanoe, a
omitted condition or weak measurement, on the ecass analysis.

In section two of our paper, we first make someegahnnotes about QCA-based MMR and
clarify what elements of QCA are important to knfmwthe elaboration of our case selection prinaple
We start with crisp-set QCA (csQCA) in section themd then extend the principles to fuzzy-set QCA

(fsQCA) in section four. In both sections, we firstnsfer the well-known notions of typical and idenw



cases (Eckstein 1975; Levy 2008; Lijphart 1971;w8&gt and Gerring 2008) to the realm of QCA-
based MMR. We detail where to find which type gpital and deviant case in csQCA and fsQCA,
thereby also discussing case selection for singbe-studies. Afterwards, we extend the perspetiive
case selection foromparativewithin-case studies. We show that comparative sagection is not as
straightforward as one might think at first sightme comparisons between typical and deviant cases
are viable while others are logically flawed andwd thus be avoided. We then exemplify our case
selection principles by using data from publish&d/Qresearch and by showing which cases should be

selected on ground of the respective set-relati@sallts. The final section concludes.

QCA AND CASE STUDIESIN MMR: PRELIMINARY NOTES

The distinctive feature of MMR as opposed to singlkethod designs is the systematic integration of a
cross-case and a within-case analysis (Bennett;20@Berman 2005). The sequence in which the
cross-case and within-case analyses are perforetechtines how these two perspectives speak to each
other (Rohlfing 2008). If the case study comeg, fipsocess tracing serves, among other things, more
exploratory purposes with the aim to discern coodd to include in the cross-case model, be this a
regression-type model or a QCA (Rihoux and Lobe9200he cross-case model then tests the adequacy
of the model previously generated in the small-alygis. Alternatively, if the cross-case analysigg
first and cases are selected for process tracintherbasis of the cross-case results, processigraci
results are then used to reconsider the crossrcadel.

Here, we exclusively deal with the second varitmt is, the scenario in which one starts with
QCA. We particularly focus on three aspects ofrthdti-method design: the choice of suitable onliers
and outliers for process tracing; the clues thatdtoss-case results provide for the within-casdyais;
and the effects of altering the cross-case modigjiimi of process tracing insights. These threéuies
deserve particular attention, for they are uniquedé¢signs that integrate QCA and case studies as

opposed to both performing one method alone or dmhining case studies with non-set-theoretic



methods. The ways in which QCA and process trasimmuld be implemented in order to meet their
respective standards has been aptly describedtedsevand need not be replicated Here.

The fact that there are excellent treatments of Q& explains why we do not elaborate the
elements of QCA that are central for the discussibonase selection. We presume that the reader is
familiar with the following issues: the differentamifestations of set relations (necessity, sufficie
equifinality, conjunctural causation (Ragin 198RS causation (Mackie 1965), and SUIN causation
(Mahoney, Kimball and Koivu 2009); crisp sets andzly sets (Ragin 2000); standard Boolean notation
for analyses of necessity and sufficiency (RagiB87)9the minimum-scoring rule for determining the
membership of a case in a configuration, and thermam-scoring rule for calculating the membership
in an equifinal solution (Ragin 2008); truth tablaed their logical minimization (Ragin 1987);
consistency and coverage as goodness-of-fit meagR@agin 2006a); and 2x2 tables and x-y plots as
means to present QCA results (Schneider and Gro086). For readers who want to refresh their
knowledge about these issues, we prepared an asuimglement containing brief discussions of each

individual element.

CRISP-SET QCA AND CASE SELECTION

Necessity

Typical cases

A statement of necessity implies that the condiifoa superset of the outcome. The implicationdisf
definition of necessity for case selection are edimd with a 2x2 table that plots each cases’
membership in the QCA solution against its membprahthe outcome set (Table %)Y ypical cases

regarding necessity are located in cell 2. Casdhifcell are in line with the set-theoretic stagat

* On standards of QCA, see for example Ragin (12800; 2008), Rihoux and Ragin (2008), and Schneder
Wagemann (2010). On process tracing, see for exahtal (2008) and George and Bennett (2005).

® The appendix can be found here: xxx.

® We follow the definition of necessity widely apgdi in the literature (Mahoney, Kimball and Koivu02) which
states that if Y is present, X must be presentels w
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(consistency) and show both the condition and titeame (coverage). Hence, in contrast to outliers

(see below), there is no need to distinguish betvdifferent types of typical cases.

Table 1: Types of cases in csQCA for necessity

1 Deviant cases consistency Typical cases
outcome @ @
0 Irrelevant cases Irrelevant cases
4) 3)
0 1

crisp set membership in QCA solution

Deviant cases consistency
Deviant cases regarding consistency are locatedlii. They display the outcome in the absendbef

purported necessary condition, something that tsimdine with a perfectly consistent statement of
necessity. One reason for the occurrence of thkepuonsistency cases can be the omission of a
functional equivalent necessary condition of theedigher-order construct (Schneider 2008). Such a
measurement strategy is warranted if a conditickdaontent validity for all cases under scruting a
context-specific conditions are to be preferred@dak and Collier 2001). Adding another condition
through the logical OR operator could turn the daticases into typical cases for the new statenfent
necessity. This would occur if all deviant casesraembers of the set of the new condition, bectngse
logical OR requires to assign to cases the maxireetmimembership across all conditions combined by

logical OR (Ragin 1987).

Deviant cases coverage
The second measure of fit in QCA is coverage. kst consistency, the relevance of a necessary

condition is determined by the distribution of casedifferent cells of the 2x2 tablesTaBLE 1. There



are two crucial differences for the meaning of iewd, though, which lead us to argue that no
meaningful outliers with regard to coverage exist.

A necessary condition is, by definition, a supersethe outcome and thus covers the outcome by
definition. Therefore, we deem it potentially mistiing to apply the notion of coverage to necessary
conditions and prefer to speak of tfieéevanceof necessary conditions (Goertz 2006; Ragin 20964,
100) and itgrivialness(Goertz 2006??7?).

First, the relevance of a necessary condition dse® as the number of cases in cell FMBLE 1
increases in relation to the number of cases iis @&and 3. However, studying cases in cell 3 canno
contribute to our knowledge of either the modusrapei of necessary condition X, the occurrence of
outcome Y, or how to improve the empirical fit dietstatement of necessity. In fact, the casesen th
lower right corner do not qualify as deviant beeawe do not expect the outcome to be in place when
the necessary condition is present (in this ingtakowvould be a subset of Y).

Second, a condition is trivial if it is presentall or most of the cases of interest. Because @if th
omnipresence, such conditions are supersets obaicpme almost by default. For instance, in a study
on the conditions for why some EU member stateaaloviolate the Maastricht criteria, it is trivied
state that ‘absence of civil war’ is a necessamyddmn for membership in the set of countries tthat
not violate the Maastricht criteria. Among EU memiéates, condition ‘absence of civil war' is a
constant and by virtue of this a superset andviatmecessary condition of the outcofriEtivialness,
thus, is indicated by thabsenceof cases in cell 4 of ABLE 1. In other words, if something is wrong
with a claim of necessity in terms of trivialnetisen there is no case cell 4. For obvious reasums,

within-case studies can be performed on caseslthabt exist.

" Note that Goertz’ (2006) notion of relevance, ibstantively (though not mathematically) identivéth Ragin’s
(2006a) notion of coverage. Goertz (2006) suggastecond formula with which to identify conditiotigat are
trivial due to them being close to constant condki
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Because of this, we conclude that there is no déviwgase with regard to the
coverage/relevance/trivialness of a necessary tiondhat lends itself to insightful process tragivVe
add, however, that this argument only applies tmddlone analyses. For comparative within-case

studies, we argue below that cases in cell 3 afilhen being matched with cases in cells 2 or 4.

Sufficiency

Table 2 presents the classification of casetygisal casesdeviant cases for consisten@nddeviant
cases for coveragm a csQCA on the sufficient condition(s) for amapme. Note that in the realm of
sufficiency, “X” can stand for a single conditiom be a placeholder for either a conjunctions of
conditions, called path, for multiple paths, pr for the entire solutiomrteone derives from a QCA. As
TABLE 2 highlights, there are two types of deviant caseQCA-based MMR. This feature sets it apart
from regression-based MMR where one can only specié type of outlier. The cases in cell 4 are not
relevant in an analysis of sufficiency because tldésplay neither the cause nor the outcome
(Braumoeller and Goertz 2002)n the following, we discuss each of the threeetypf cases on its own

terms.

Table 2: Types of cases in csQCA of sufficiency

_ Deviant cases coverage Typical cases
membership
: 1) 2)
in
outcome (Y) ) )
Irrelevant cases Deviant cases consistency
4) 3)
0 1

membership in QCA solution (X)

8 Seawright (2002a; b) argues that one should drawalldour cells of the a 2x2 table in analysesufficiency (and
necessity). We follow Braumoeller and Goertz’s 20€riticism that Seawright’s approach rests otridligtional
assumptions that are not in line with the distwvetature of set relations.
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Typical cases

A condition X is sufficient for an outcome Y if tlset of X is a subset of the set of Y. This mehas if

Xis present, Y should be observed as well. Thasesare located in cell 2 of the 2x2 matrix. Téey
typical cases because they are empirical manifestabf the proclaimed set relation of interestyAn
case from cell 2 is suitable for inductive procésging aiming to discern how exactly the cause is
related to the outcome. Similarly, the cases irezdishould be selected if one strives to test dadiyg
derived hypothesis on the casual process connektitigY (cf. George and Bennett 2005, chaps. 10-
11). Cases in cell 1 are formally consistent withadtern of sufficiency but do not qualify as tygdic
cases. Nothing can be learned about how this matlhdbabout the outcome by studying these cases,
simply because they are not members of the suffigiath.

When selecting typical cases (and deviant caseardim consistency, see below), it is
important to do justice to the principle di’ersity. Diversity manifests itself in equifinal QCA sdlns
(Ragin 1987, 30), that is, it expressegisal heterogeneitlyy pointing to multiple sufficient paths that
all lead to the same outcome. Many, perhaps evest macial phenomena are characterized by
equifinality, For example, high levels of welfatate spending can be due to an open ecormmayeft-
wing government or both (Obinger, Leibfried, Boged&indulus, Moser and Starke 2010, chap. 1);
two countries are at peace with each other bectigseare both democratic or they maintain close
economic ties (Schneider and Gleditsch 2010); gowents break down because of external shocks or
internal disputes (Laver 2003); and so on. In Q@Adu case selection, diversity must be taken into
account by selecting one case for each path cautainthe solutio.For the example of high welfare
state spending, this implies that one should sédeattypical cases: one with high membership in the
condition ‘open economy’ and outcome ‘high welfaspending’, and another case with high
membership in condition ‘left-wing government’ aodtcome ‘high welfare spending’. We summarize
the implication of equifinality for case selectimnthe principle of diverse case selection

Principle of diverse case selection: Choose astleane typical case for each path of the

equifinal solution term.

° Goertz (2008) calls this “choosing cases divetsely
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This principle has two implications, one relatedte breadth of the small-n part in MMR and
one to generalization. First, if one aims to gebmprehensive understanding of the outcome ofaater
a core justification for QCA as a case-based meflBmtg-Schlosser , De Meur, Ragin and Rihoux
2008), one has to select and examine at least ag amdiers as there are paths in the solution. &&co
the principle of diverse case selection is closiel§ to the notion of contingent generalizatiocpacept
discussed in the case study literature (Bunce 2G@0dyrge and Bennett 2005, 111-113). In QCA-based
MMR, contingent generalization specifically meahsttthe empirical insights one derives through
process tracing can and should only be generatzazhses that are members of the same path. This
implication follows directly from the idea of equmélity, for it means that there are qualitatively
different ways in which the outcome can come ab@onsequently, one should refrain from extending
the insights derived from process tracing in onleeoto onliers that are members of another path.

In set-theoretic research, it is common that orse ¢& an empirical instance of multiple paths,
that is, it is covered by more than one path. Amrds the previous example, there are countrigs wit
high welfare state spending (outcome) and both igh‘tdegree of economic openness’ and an
‘incumbent left-wing government’. We refer to suchises agointly coveredand the phenomenon as
joint coverage® In contrast, we call casesiquely coveredf they are a member of only one path of the
solution. Cases with simultaneous presence of ptelfpaths are inadequate for within-case analysis
because one should focus on a single path and theads to the outcome (George and Bennett 2005,
252). Joint coverage renders this impossible andkemahe within-case analysis unnecessarily
complicated (Gerring 2007).For this reason, uniquely covered cases createetstecontext for process
tracing and should be the target of case seledfitantherefore propose tipeinciple of unique coverage
for handling this problem and argue that one shalidhys choose cases that are covered by only one

path:

10 Jointly covered cases are related to the differdretween the raw coverage and unique coveragepafha As a
rule of thumb, if for a given sufficient path thew coverage is larger than the unique coverage, itheverlaps
with another path identified in the same solutiemt and some of the cases under analysis mustifdy jo
covered.

" This principle ensures that one chooses case&taing (2007) labels gmthway cases
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Principle of unique coverage: Choose cases thatarered by just one path.

Deviant cases consistency

If X is deterministically sufficient for Y, one deenot observe any cases in zone cell JASLE 2. In
practice, however, it is common that the distribnitof cases includes some cases that contradict the
statement of sufficiency and are located in theeleright corner ofTABLE 2. These cases are deviant
cases with respect to consistency because thegamasistent with a perfect set-relation of suéfiaty.

The puzzling feature of these cases is that theycavered by a specific sufficient path, but do not
display the outcome. The two principles of divessdection and unique coverage extend to deviant
cases regarding consistency. One should therefdeetsat least one uniquely covered outlier forheac
path of the QCA solution for which one observesiai®vcases in zone's.

Because there are various potential reasons faamies; outlier consistency cases are worth to
examine for multiple purposes. Two of these reasmagelated to the conditions that one feedstimo
QCA and, consequently, the solution one obtainsfeoQCA. First, the path that covers the deviant
case may bender-fittedand lacks a relevant condition. This clue dire@ljows from the location of
the case in cell 3. These cases are deviant bethesemembership in X exceeds that in Y. One
obvious way of lowering its membership in the patho make the membership in X more demanding
by adding a condition to that conjunction. The mmuom-scoring rule for the assignment of set
memberships to cases comes into play here bedagisaegmbership of a case in a path is equal to the
minimum score of all its constitutive conditionshig follows common sense. More cases will be
members of the set of ‘open economies’ than irstief ‘open economies AND left wing government'.
Consequently, exploratory process tracing in atiesutonsistency should search for a condition that

seems causally relevant in conjunction with theepttonditions constituting the paéimd in which the

12 Readers familiar with QCA will notice that casascell 2 and 3 imply a contradictory row in thetkrable: one
and the same the configuration X leads to diffene@mbership scores in Y. Deviant cases consistaney
therefore the same as contradictory cases in stIGEA terminology and the joint presence of typiases and
deviant cases consistency indicates the presencemfadictory truth table rows. Below, when disiog the
empirical example, it will become clear why the idaation of cases as typical and deviant and the
implementation of our case selection principlesidgeadded value compared to the usual handling of
contradictions in QCA.
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deviant case is not a member. When one disceromiéted condition that fulfills both criteria andds
it to the path, thus creating an expanded pathptitéer ceases to be a member of this new sufficie
path and thus converts into an irrelevant caselimofTABLE 1.

The second model-related reason for outliers ctargiy can be thever-fitting of the solution.
The membership of a case in the entire QCA soluitiows the maximum-scoring rule. Each, case’s
membership in the overall solution term is calcdaby taking the maximum set membership across all
paths that form the entire solution. If it turng @uprocess tracing that there is no causal lietoeen a
specific path and the outcome and there are nomndming theoretical reasons to suggest othenitise,
may be justified to drop the path from the solutidtthough we deem it unlikely that an entire peth
spurious, it is a logically possible reason forieas with respect to consistency and should bertakto
account in QCA-based MMR. If the outlier consisterftas no membership in any other path
constituting the QCA solution - which should be tzese due to our case selection principle of unique
coverage — then it moves from cell 3 to cell 4 amds from a deviant case into irrelevant oneolnalt
then, process tracing that serves to search foehrethted sources of deviance should take a twb-fo
perspective: one should determine whether the @athring an outlier is spurious (model over-fitdan
whether a condition has been omitted from the fatdel under-fit).

Beyond model over- or under-fit, a case can beaaa\for reasons related to the mis-calibration
of either the conditions or the outcome or bothocBss tracing can also be helpful for gathering
information on such issues of concept formation amelsurement. If within-case analysis yields
credible evidence and arguments for a change ofmgmbership function of one ore more condition,
then hitherto deviant cases consistency might @isointo irrelevant cases by shifting from celt@3
cell 4. Similarly, if good arguments and evideng#stto lower the threshold for being a memberhaf t

outcome set, then the deviant case might shift telh3 to cell 2 and becomes a typical case.
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Deviant cases coverage

Independently of whether there are outliers forsigtency or not, one may observe some cases in the
upper-left corner of the 2x2 matrix. We argue thaise cases are deviant regarding coverage. Wiisle t
type of deviant cases does not provide countereege against the set-theoretic statement of
sufficiency, they nevertheless indicate some emwgdirinadequacy of the QCA solution because it
cannot tell us anything about why the outcome acauthese cases. From a substantive point of view,
they are puzzling, and thus outliers, because Q@4 at being case oriented and, by virtue of thiss
to account for the occurrence of the outcome incafles in which it occurs. Cases in cell 1 are left
unexplained, or uncovered. We therefore label cest® top-left cell of the 2x2 table asn-covered
cases

The model-related reason for the existence ofiaratifor coverage is the under-fitting of the
QCA solution. There is a path missing that, if itiféed, turns the outlier for coverage into a tyglicase
of the new solution. The within-case study of ttyise of cases should therefore aim at identifyimig t
missing path. The reason for deviance cannot bevtkefitting of the path for which these cases are
outliers as regards coverage and dropping one og gandition from the path has two pitfalls. Filist,
contradicts our suggestion made for the study ofaié cases consistency where we suggest adding a
condition to potentially the same path. Second, dondition could be dropped and the resulting path
would still be consistent enough, then the croseCA would have already identified it.

Our suggestion to find a new path capitalizes @nfthmal logical necessity that each case in a
QCA is a member of one, and only obeith table row(Ragin 1987, 87-89). The location of an outlier
for coverage in the upper left cell BABLE 2 only tells us that a case itri@ta member of any row that
is implied by the solutioi® For meaningful case selection, however, we nedaidwv the configuration
that the outlier for coverage an instance of. Consequently, we recommend tcagh to the truth table
and determine the row into which the outlier fatlsven the conditions chosen by the researchdveat t

outset of the QCA (cf. Amenta and Poulsen 1994 gEuhlosser and De Meur 2008), this is the

13 Presume you run a QCA that includes the conditidnB, and C and that produces solution AB. We theow
that an outlier for coverage cannot be locatedhénttuth table rows ABC and ABc because these eyersmplied
by path AB.
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conjunction that best describes the deviant casshobrt, for outliers coverage, we propose ttiugh

table principlefor the handling of this type of deviant case.

Truth table principle: Do not select deviant casssegards coverage on the basis of the QCA solutio

Instead, determine the truth table row to whichabdier coverage case belongs

When applying the truth table principle, the prpteiof diverse case selection is still in forcetwb or
more deviant cases populate the same row, oneickmamy case from them and generalize the insights
derived from this case to all other cases thatdascribed by the same configuration. Deviant cases
coverage that fall into different truth table rowswever, need to be analyzed separately. In both
scenarios, the aim of exploratory process traangn outlier for coverage should be the identifarat

of conditionthat is missing from the truth table row that bsstcribes the case under study.

The rationale is the following: the outlier covegagjsplays the outcome of interest, whereas a
sufficiently high number of cases described byshme configuration lack the outcome, else it would
pass the threshold of consistency and thus bedadlun the QCA solution term. The contradiction
between the outlier coverage case, on one sidethendther cases in the same truth table row, en th
other side, can be resolved by adding a conditiothé original configuration. If the outlier covge
and the other cases have opposite set membershifhe iadded condition, then they fall into two
different rows in the new, expanded truth table #redcontradiction is resolved (Ragin 1987, 113}118

At first sight, one may believe that the numbercabe studies required by the truth table
principle will be prohibitively high because eacttleer coverage case may fall into a different Hrut
table row. However, in practice the actual numbiedifferent outlier coverage cases is likely to be
(much) smaller. First, the number of logically gbs outlier coverage cases is likely to be dradityc
reduced by the fact that they can only fall intosth truth table rows that are not implied by (paf)s
the QCA solution. For instance, take a truth tadoesisting of conditions A, B, C, and D and the QCA

solution A*B > Y. Out of the 2= 16 rows, outlier coverage cases can only ogtd®i The remaining
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four all contain conjunction A*B and are thus ingai by the QCA solution. Second, the number of
outlier coverage cases is further limited by thengmmesent phenomenon of limited diversity, which
means that not all logically possible outlier caga cases will actually materialize in the datag{Ra

1987, 106-113).

Contradictions and types of cases

The previous discussion of the truth table prireipints at a more general relationship betweercéypi
and deviant cases, on the one hand, and contradtctith table rows in QCA, on the other. We discus
this relationship in some detail here in orderiov that post-QCA case selection for process teacin
differs in important ways from the pre-QCA analysfscontradictory rows and yields added value. In
QCA, one is confronted with a contradictory truétble row when cases are described by the same
configuration but have different outcomes in plagithough one can deal with contradictory rows in
the process of logically minimizing a truth tablg including rows that are above a given threshdld o
consistency and exclude all others (Ragin 2008)AQE€ a case-based method calls for a more case-
centered handling of this problem. The more casmted responses to contradictory truth table rows
are to reconsider the calibration of the conditiand the outcome, to search for measurement antbr a
incorrectly formed concepts, and to check whetlher introduction of a hitherto omitted condition
would eliminate the contradiction (Ragin 1987, 11B). For all these purposes, process tracing is a
suitable tool in combination with conceptual aneldietical reasoning (Rihoux and Lobe 2009).

We of course agree that contradictions are bgsbaphed prior to the QCA with the means just
described. However, this may not always be possinié the only instrument that is left is the
imposition of a consistency threshold. If this mig taken, it is certain that one will be confemhivith
deviant cases in the post-QCA stage of the empaitalysis. Table 3 clarifies how typical and devia

cases are related to contradictory truth tablessindw elaborated step by step.
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Table 3: Relation between contradictions and tyfesses

Truth tablerow Deviant case consister )
included in ves (contradictory case) Typical case
logical

minimization No
(coded Y=1)

Deviant case coverage
(contradictory case)

No Yes
Member ship of casein outcome =1

Irrelevant

Typical cases fall into a truth table row that iartpof the minimization process and have a set
membership in the outcome. Deviant cases in r@ldboconsistency are also covered by a row that is
included in the minimization, but they are not mensbof the outcome. These cases are inconsistent
with the inference that the configuration in quastis sufficient for the outcome. The reason they a
covered by the QCA solution is because they arelmesrof a truth table in which the majority of case
do display the outcome. Deviant cases as regardsrage fall into a row that is not part of the
minimization but that are members of the outcomelseother words, the outliers display the outcome
that we are interested in, but most of the casd¢isdrsame row lack the outcome. As a consequence of
this, the truth table row is contradictory and exigd from the actual QCA.

Altogether, this discussion shows that the labed gbntradictory truth table row conflates two
very different constellations that need to be disegled when engaging in meaningful cases selection
after a QCA. The qualitative differences betweetlieng for consistency and coverage tends to go
unnoticed if one just treats them under the headiogtradictory truth table’. As explained, theset
variants of outliers should be approached withfferdint thrust in process tracing. This underscdtines
added value of looking at cases in terms of devéases for consistency and coverage rather thangtry
to resolve this issue by simple reference to atlems perfect consistency and coverage score.

Admittedly, our suggestion for the handling of lers coverage is not different from the
strategy to eliminate contradictory truth table soefore a QCA. However, we contend that there is
benefit to designating them as outliers coveragsighing cases the status as outliers for coveatige

a QCA provides important clues that one may noaiabin the pre-QCA stage. More specifically, we
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argue below that outlier coverage can be fruitfuligtched with other cases in a comparative within-
case analysis. Obviously, such a matching is oitdy a QCA.

A similar point applies to the benefits of treaticgses as outliers consistency. If handled as
cases belonging to a contradictory row that isudet in the minimization procedure, we approach all
the contradictory rows one after another in anngteto get rid of the contradiction. Again, one may
improve the ground for process tracing by takindgpraader picture, which can be clarified by a
hypothetical example. Suppose we have one trutle tatov A*B and one row representing the
configurationA*b. Both rows are part of the minimization process,fbr each row there is one or more
case that does not display the outcome of intérest both rows are contradictory). Minimizatioh
the truth table then leads foas one sufficient path. The interesting implicatimw is that the cases
that gave rise to two contradictory romsor to the QCA are now outliers for consistency withard to
the same path. Constellations like this can onlgiseerned after having performed the minimization

and may give a new look at why the cases deviata the typical cases as regards the same path.

Fuzzy-seT QCA AND CASE SELECTION

All of our selection procedures that we detailedfap equally apply when using fuzzy-set QCA
(fsQCA). This directly follows from the fact thas@QCA is a special case of fsSQCA, for the latter not
allows cases to have full (non-)membership but abadial membership in sets (Ragin 2000, chap. 6).
This more fine-grained measurement approach is atsadditional advantage for a meaningful post-
QCA case selection. In addition to choosing cassgdb on theidifferences in kinavith fuzzy-sets one
can also take into accoutifferences in degremong cases that are similar in kind.

So far, all our case selection principles are basedifferences and similarities in kind. With
fuzzy-sets, two cases are qualitatively identi€daheir fuzzy-set membership score falls on the esam
side of thequalitative anchoiof 0.5 fuzzy-set membership. Accordingly, they qualitatively different

if their membership scores fall on different sidéshis anchor. The qualitative anchor at 0.5 tfueeis
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the benchmark establishing differences in kind ketw cases. With crisp-sets, only qualitative
differences in kind are possible, whereas with yuzets also differences in degree between cases are
reflected. This additional information can be usadinformed case selection. One implication of enor
fine-grained set membership scores is that onalisginguish between more or less (and also the)most
typical and more or less (and also the most) dedases.

This beneficial feature of fuzzy sets can be exdiedl with a so calleck-y plot. It is the
functional equivalent to a 2x2 table in csQCA. Ititp the fuzzy-set membership of a case in a ciomdit
or path (X) against its fuzzy-set membership in tliecome (Y). Following the logic of fuzzy-set
relations, a path X is a perfect subset of outc¥naad fully consistent with the statement of suéficy
if all cases are located above the main diagorakeSpondingly, a condition is fully consistentwihe
statement of necessity if all cases are below thénrdiagonal (Ragin 2000, chaps. 8-9). Since the
presence of set-relational pattern depends on whitke membership in X is higher (necessity) ordow
(sufficiency) than the membership in Y, the maiagdinal is a useful aid in x-y plots (Schneider and
Grofman 2006).

For case selection purposes, however, the mainod@égalone falls short in providing
systematic guidance because it does not offerrmdtion about differences in kind between cases. In
order to rectify this shortcoming of standard xgtp] and as a means to highlight the important able
differences in kind for purposeful case selectiwa,superimpose a 2x2 matrix on the x-y plot by addi
a dashed horizontal line and vertical line that thimough the fuzzy-set membership scores of .5for
and Y, respectively. As Figure 1 highlights, theuleis an enhanced x-y plot with six zones (onarer
cells) into which cases can fall. We now elabortdte role of the zones for case selection and
particularly focus on the differences between theiece of cases in csQCA and fsQCA. This implies
that we do not discuss all of our principles argights that are identical in csQCA and fsQCA: tharse
the principle of diverse case selection, the ttatiie principle, the potential reasons for the deeé of

outliers, and the effects of remedies on the QUAtEm.
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Figure 1: Enhanced x-y-plot and zones of case teteinn fsSQCA
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Necessity

Typical cases

Typical cases with regard to necessity are locatemne 3 of Figure 1. The cases are more in thén o
of both set X and set Y, which is the requireméuatt typical cases for necessity must meet. Second,
among these qualitatively identical cases, theimbmership in X exceeds the membership in Y. Without
this second requirement, one would also count ciaiseene 2 as typical, which would be wrong for
they are in discord with a set-relational pattefm&cessity. This is an important difference to €8Q
where all cases in the upper-right quadrant cosityical cases.

A further difference to csQCA-based case seledsatiat in fSQCA, it possible to determine
the most typical case among all cases in area&idElal-typical onlierhas a membership of 1 in X and
Y because the usefulness of a typical case foregeodracing increases with the strength of its set

membership in X and Y. The rationale is that casi#h high membership scores simply are better
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empirical manifestations of both the path and thie@me, thereby making it easier with process tigaci
to unravel how the path is connected to the outcdme capture this salient recommendation in the

principle of high fuzzy-set membershigat only pertains to the choice of onliers in &R

Principle of high fuzzy-set membership: As a tylpieae choose the one with the maximum set

membership scores in X and Y.

Ideally, then, a typical case has a membershipesaft in both X and Y. In practice, it is likely
that its membership is not the maximum in X andA¥.a consequence of this, the most typical case is
the one that lies closest to the upper-right coafighe x-y plot*

Deviant cases consistency

Deviant cases with regard to the consistency goauced by cell 1 oFIGURE 1, which corresponds to
the upper-left quadrant of a 2x2 table in csQCAtit¢othat if one only emphasizes differences in
degree among cases, also cases in zone 2 wouleebged good choices for process tracing of deviant
cases consistency. They display membership saorédhiat are higher than in X and thus fall abdwe t
main diagonal. This, however, ignores that thesesare more in than out of both the set of X dnd o
Y. They are, thus, qualitatively identical to typicases for necessity. The only puzzling thinguabo
cases in zone 2 is that the membership in Y islatigan in X instead of the other way round. Beeaus
of this feature of outliers in area 2, we propasedll themoutliers in degreeThey are qualitatively
identical to typical cases and only differ fromrthén that they are located on the wrong side of the
diagonal. Compared to the cases in zone 2, casssnimn 1 are much more puzzling because they are
qualitatively different from onliers, being moretdhan in the set of X and more in than out ofsbeof

Y. Cases in area 1 therefooetliers in kindas regards the consistency of necessity. Sindersuin

kind are more interesting than outliers in degree,recommend to first consider cases in zone 1 as

¥ In principle, one can use the fuzzy-set membessbfpa case for formalizing case selection in fsQE8Awever,
this is an involved matter that we discuss in aasse paper.
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targets of case selection. Only if there are nesas this zone — a potential, if not very likebesario
in applied fsQCA - should one turn to outliers agdee in zone 1 for process tracing.

The ideal-typical deviant case for consistencyexdeassity is located in the upper-left corner of
an x-y plot. In the ideal case, then, the outl@rdonsistency of necessity has a membership oftid
outcome and a membership of 0 in the path becduisastthe constellation of set memberships that
strikes one as most puzzling. More generally, wtleoosing the outlier consistency for necessity, one
should strive for a case with maximum differencenleen the set memberships in X and Y. We put this
line of reasoning as a general principle that &spto the selection of outliers and that we com th

principle of maximum differendr fuzzy-set membership scores:

Principle of maximum differenc&€hoose the outlier with the maximum differencetsnsiet

membership scores in X and Y.

Sufficiency

Typical cases
In csQCA, typical cases for sufficiency are locatedhe upper right cell, which corresponds to €ell

and 3 in the enhanced x-y plot. These are the #naasontain all cases that are more in than booth

X and Y. because of its more fine-grained membprsieasure, in fsQCA, we can subdivide this group
of cases. As typical cases can count only thosmire 2 because cases in zone 3 fall below the main
diagonal, thus violating the subset relation of iday. Similarly to onliers for necessity, the ideal
typical onlier has a membership of 1 in the patt #re outcome. It follows that the best onlier for
sufficiency is located as closely as possible &upper-right corner of the x-y plot. Hence, thiagiple

of high fuzzy-set membersleiquallyapplies.
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Deviant cases consistency

Similarly to deviant cases with respect to conaisyeof necessity, it is important to distinguishvieeen
outliers in kind and degree in the context of cstesicy for sufficiency. Deviant cases in kind are
located in cell 4 of Figure 1. Cases in zone 3adge inconsistent with a pattern of sufficiencyt they

are less puzzling because they are more in thanfdadth the set of X and Y. In other words, cases
area 3 are outliers in degree. As a consequentieispfone should first determine whether there are
outliers in kind available for process tracingthifs is not the case, one should turn to outlierddgree.
Following the idea of ideal-typical outliers, theosh deviant case for the consistency of sufficieiscy
located in the lower right corner of Figure 1 drthis case does not exist empirically, the casg it
closest to it. Theprinciple of maximum differencius also applies to outliers for the consisteoty
sufficiency.

Deviant cases coverage

Deviant cases with regard to coverage are locatethé upper left corner of an x-y plot. Their
membership in the path is below 0.5 and in the mutc above 0.5. This is exactly what turns cases in
zone 1 into deviant cases for coverage. Among tlheses, the principle of maximum difference
mandates the choice of the case that is placdwinpper-left corner of the plot or that is locatéabest

to this corner.

The discussion of case selection after an fsQ@Aligihts the usefulness of taking into account
both the differences and similarities of kind arfddegree among cases. An exclusive emphasis ion
differences in kind is not meaningful as it wouldl fto take advantage of the more fine-grained
information contained in fuzzy-set membership ssor&t the same time, an exclusive focus on
differences in degree would also be flawed asnbigs important qualitative differences among cases
on the same side of the main diagonal of an x-\t. pflde summarize our line of reasoning that

qualitative differences trump differences in degretwvo general principles for case selection QRQEA.
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Principle of differences in kind: Case located dffiedent sides of a qualitative anchor differ in

kind and shouldhot be compared with respect to differences in degree.

Principle of differences in degree: Differencesdiegree should only be established among cases that

are similar in kind and located on the same kinthefmain diagonal.

Relating the two principles to our arguments orecadection, one can say that the principle of
differences in degree makes a plea for keepingratpeases that are located on the same side of the
main diagonal, but different sides of a qualitatwechor. For instance, this pertains to typicaksder
the consistency of sufficiency and outliers for eage of sufficiency. The principle of differendes
kind reinforces the argument that one can only @mpases with respect to the degree of their
typicalness or deviance if they are similar in kifitie requirement that they are located on the same
side of the main diagonal specifically aims at saeehe upper-right quadrant of an x-y plot. Tlaey

all similar in kind, but it is of course importaat take into account whether they are on the saaeeo$

the main diagonal.

SELECTING CASES FOR COMPARATIVE STUDIESAFTER A QCA

So far, our discussion of QCA-based case selebigrbeen concerned with locating individual typles o
cases in 2x2 tables and x-y plots. Implicitly, vaerefore discussed the choice of cases for sirage-c
studies after a QCA. In practice, though, thereadleast two good reasons for performing compazati
within-case studies (Lees 2006). First, insightthgiged on one typical case can be strengthened by
selecting another typical case for process tra¢{Bgertz 2008; Lieberman 2005). Second, one can
hardly discern the reason(s) for the deviance obuatlier without knowledge of the causal processes
operative in a typical case (George and Bennets26@ap. 8). In other words, implicitly, even siagl

case studies do make comparisons to onliers. Wik that is more fruitful to make these comparisons
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explicit. We therefore propose procedures for theiae of cases for comparative process tracing (see
Shively 2006). In fact, we argue that the cruciddled value of comparative process tracing vis-a-vis
single within-case studies is the enhanced aliitgearch for model-related reasavisy an outlier is
deviant. It is to note that the above-mentionedqgiple of diverse case selection extends to witsise
comparisons. The cases that one compares mustvbeeddby the same path or, as we explain below,
by paths that differ from each other in only on@dition. Nothing can be learned by studying typical
cases that follow different paths, for they influerthe outcome in strikingly different ways. Be@o$

this, the number of cross-case comparisons alsal€thie number of paths in the QCA solution if one

aims to get a comprehensive understanding of it.

The following discussion of cross-case comparisisngxemplified with a fsSQCA for the
sufficient conditions for the outcome. The additibalaboration of comparisons for necessity is hdyo
the scope of a single paper. We decide for a disou®f comparisons for sufficiency because they ar
more intricate due to equifinality and conjunctucalusation in particular. We argue that one can
distinguish two types of basic comparative desigisiilar-outcome designsatch cases that are
qualitatively identical with regard to their memglaip in the set of the outcome, that is, the mestbpr
in Y is above .5 for each cadeissimilar-outcome designaatch cases with qualitative differences with
regard to their membership in Y. We argue thatematogether, these two designs cover all possible
meaningful comparisons in QCA-based MMR. No mattkeich typical and deviant cases are taken for
comparison, at least one of the two or more casest lme a member of the set for the outcome of
interest. In order to emphasize this point andféwt that not all logically possible comparisongs ar

analytically meaningful, we formulate tipesitive outcome principlt®r comparisons:

Positive outcome principle: At least one case imgdlin comparative process tracing must be a

member of the outcome.
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Our distinction between similar-outcome and diskimbutcome designs seems to mimic the well-
known method of agreement and method of differdiMahoney 1999), also referred to as the most-
dissimilar and most-similar comparisons (De Meud &erg-Schlosser 1996). As we explain in the
following, this impression is wrong. We show thaefe is no legitimate place for the method of
agreement in QCA-based small-n comparisons bedheg@CA does what the method of agreement is
used in standalone cross-case case studies. V¥leateto the method of difference, we argue that it
should be applied in two different variants. Thastforming a QCA in advance of comparative process
tracing not only allows one to formalize case d@ec It also lays the ground for comparative desig
that differ from the established comparisons kn@wem the small-n literature (Tarrow 2010).

We illustrate the logic of comparative case setectiith data used by Vis (2009). Her research
interest is to explain the occurrence of unpopsitarial policy reforms (UR). The three conditions ar
weak socio-economic situation (WSE), a weak palitigosition of the government (WPP), and rightist
government (RIGHT). The 25 cases are social pakdgrms of cabinets in Denmark, Germany, The
Netherlands, and the United Kingdom. The fuzzy ssmberships used in the fsQCA are presented in
the appendix to this papErThe complex solution and the corresponding measfréit can be found in

Table 4.

Table 4: Solution and measures of fit for complelxton

Number

of path Path Consistency Raw Coverage Unigue coverage
1 WSE*WPF 0.9C 0.71 0.2¢
2 WSE*RIGHT 0.91 0.62 0.1¢

Solution consistency: 0.
Solution coverage: 0.86

The entire solution as well as both paths are alttoeplausible threshold for consistency of 0.86e T

solution coverage and the raw coverage of bothspath relatively high. However, the unique coverage

of each path is relatively low, indicating that maases are covered by both paths. In the followivey

15 A detailed description of the coding of the outeoamd the conditions can be found in Vis's art{&@09, 37-43,

50).

-27-



take this solution as the basis for elaborating case selection principles for comparative process
tracing. This also requires the identification gpital case and of deviant case for consistency and

coverage.

Similar-outcome comparisons

Logically speaking, three different designs are ilabée within the realm of similar-outcome
comparisons: a comparison of several typical casespmparison of typical cases with outliers in
relation to coverage, and a comparison of an autliensistency from zone 1 with a consistent
individually irrelevant case from zone 6. We argfug only the latter makes sense.

The comparison of an outlier consistency with afividually irrelevant case design does not have any
inferential merit in an MMR aiming at sufficientmditions because the outcomelssentn both cases.
This violates the positive outcome principle, whitfpulates thaat least one casi the comparative
designdisplays the outcome of interest. Nothing can laenked empirically about sufficient condition
for the outcome by exclusively looking at cased taek the outcome. As regards the study by Vi it
apparent that one can hardly learn anything adwiiconditions under which unpopular social policy
reforms occur if one only examines cases of norepafar reform.

The arguments for why a comparison of an onliehwait outlier coverage case is not feasible are more
intricate and we discuss them in detail below.

Matching multiple onliers

The comparison of two onliers should be guidedhgygoal to select typical cases spanning a maximum
range of membership scores in the condition andotiteome. One can significantly increase the
confidence in the theoretical account at hand ifah be shown that similar causal processes are
operative in onliers with different membership imetcondition and the outcome (Goertz 2008;
Lieberman 2005). Ideally, one would compare twoesasn or closely above the main diagonal that
separates zone 2 and 3, with one case being looatédte upper and the other on the lower end of the

diagonal. Applied to the example by Vis, one sha#étkct the two cases on the main diagonal for the
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within-case comparison of onliers. These are th& fjovernment of Luebbert (upper case on the
diagonal) and the fourth cabinet of Helmut Kohiw@w case on the diagonal). Figure 2 presents the

distribution of onliers for the paWSE*WPP

Figure 2: Typical cases for path WSE*WPP

® Typical cases wse*wpp —— Main diagonal

The recommendation to maximize the range of setleeships in QCA-based case selection is, in fact,
an adaptation of the argument to maximize the tiariaof the independent variable of interest in
pairwise comparisons (Lijphart 1971). The caveatdnsider in the context of set-theoretic methads i
that the variation in X should be limited to cagegone 6 rather than covering the whole variation
the conditions involved so as to pay justice todbalitative anchors. In set-theoretic methodsatihd

be outright wrong to use the full range of set mersbip score as if there were no qualitative
differences.

The impossibility of matching onliers with outlieoverage cases

A second variant of a similar-outcome comparisat geems to suggest itself includes an onlier and
outlier for coverage. However, such a comparisomas feasible. This claim might sound counter-
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intuitive, but a reconsideration of the reasons wlgase is deviant with respect to coverage shioats t
intuition is misleading in this instance. A casaisoutlier for coverage because it is not covesedny
path of the solution, but displays the outcome.r@hust be another sufficient path that is notlssu
of any paths included in the QCA solution. In othwnrds, the path that covers the outlier coverage i
fundamentally different from the paths in the siolnt Consequently, nothing can be learned from
comparing a typical case and an outlier for coverag

The discussion of similar-outcome comparisons aft€)CA provides two interesting insights
into the more general small-n literature on conymars. First, the comparison of a typical case and a
deviant case is commonly advertised as one of #yhenefits of case studies as it sheds light on
potentially omitted causes that, once taken int fitture, remove the puzzle (George and Bennett
2005, 20). Our discussion has revealed that incise of QCA-based MMR this statement is under-
specified. It only applies to one type of deviaase — that of consistency. It makes little senseieler,
with regard to deviant cases with regard to coverag

Second, if, as we claim, a comparison of onlierthwiutlier coverage cases is not a good
analytic strategy, then also Mill's method of agneat is not. Both comparisons consist in matching
two cases with the same membership in the outcomk @ least one condition and different
membership scores in all other conditions. The lusd@rence from this that the condition(s) in wiic
they share the same membership is the cause foctherence of the outcome. As (Ragin 1987, 36-38)
argues, this conclusion is flawed not only when thiicome of interest is the result of equifinal
processes, but also when there is conjuncturalatians To this we can add two related reasons why
Mill's method of agreement should not be used.tFiyescause the two cases that are matched differ so
much, they most likely belong to a different causaiverse and require different explanations. Segcon
if one attributes a causal role to one single dimdibased on Mill's method of agreement, then isne
making untested, and often implausible, assumptabwut all the logically possible but empirically

unobserved cases that can be created based ororid@ians specified for defining the difference

-30 -



between cases (Schneider/Wagemann 2007: 73-77@6). pitfalls remain hidden in the standard

application of Mill.

Dissimilar-outcome comparisons

Logically speaking, there are three different pafwonlier and outlier cases that would fit intdsth
scheme: onlier — outlier consistency; outlier cager — individually irrelevant case; and outlier
coverage — outlier consistency. The latter comparis meaningless. These two types of cases ngt onl
differ in their membership in Y but also Y. theseniothing puzzling about these cases and nothing ca
be learned by studying them in a comparative witldige analysis. The two other types of comparisons,
however, make analytic sense.

Matching a typical case with an outlier consistency

A typical case and an outlier for consistency athlmembers of the same path, but differ with respe
to the membership of the outcome. The similarityxoand dissimilarity on Y is what makes this form
of dissimilar-outcome comparisons attractive. Time af this comparison is to identify a conditiorath

is causally irrelevant. By dropping such a conditfoom a path, the hitherto outlier consistencyecas
turns into an irrelevant case.

A comparison of an onlier and an outlier for coteisy should meet two criteria. First,
following the maximum membership principle, the niemship scores in the path should be as high as
possible for both cases. Second, the membersipsimould be as similar as possible. It is true that
typical case and deviant case are qualitative iclntvith respect to the path. However, one should
additionally take advantage of fuzzy set measurémet make sure that the fuzzy-set membership in X
is minimal. Third, the two cases should have a marn difference in their membership in Y because a
large difference in the membership in the outcoepeasents a puzzle in light of the similar membgprsh
in X. In terms of the location of the cases in ay pot, the joint application of all three critarimply
that the onlier and outlier are located on theifgiit, exhibit a large vertical distance and amated on

the same vertical line that runs through a high tmenship score in X.
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Figure 3 presents the onliers and outliers forsigtaency that are uniquely covered by path
WSE*WPP As the plot shows, there is not much of a chbieveen deviant cases because there is only
one. In our empirical example, the outlier for detency is the fourth Danish government that wals le
by Schliter between May 1988 and December 1990.s€hecity of outliers consistency cases should
not come as a surprise when the consistency threslas set reasonably high. One A consistency score
0.8 (recommended (Ragin 2006a) and widely usedetaome room for inconsistency, but not much.
The consequence is that the number of outliersnid ik zone 4 is rather limited because they &y
to decrease the consistency figure substantialie fumber of outliers in degree in zone 3 can be

somewhat higher because they are likely to be closthe diagonal than the outlier in kind.

Figure 3: Typical cases and deviant case for ctersiy for path WSE*WPP

0 2 4 .6 .8 1

® Uniquely covered by wse*wpp Main diagonal

In this instance, the outlier should be compareth whe typical case that has exactly the same
membership in X, which is the third cabinet ledThatcher between June 1987 and April 1992. Figure
3 highlights that there is one other onlier withigher membership in Y and, thus, a larger distaace

the onlier. However, the increase in the gap ingtiemembership for Y comes at the expense of an
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even larger decrease in the similarity as regandsset membership in the path. For this reason, a
comparison of the fourth Schliiter government amdtttird government by Thatcher is the best match
for comparative process tracing.

Although the comparison of an onlier and an ouflegrconsistency may remind one of Mill's
method of difference (Lijphart 1975), it is fallacis to treat the two comparison as equivalent. The
method of difference is applied when two casesedifin the outcome and when all conditions but one
are identical. When comparing an onlier and anieyutbr consistency, in contrast, the two cases are
covered by exactly the same path. This design henigers the classic comparison of a typical and
deviant case where two cases are exactly the satndidplay a different outcome nevertheless. In the
empirical example, the Schliter government and dfeat government were both confronted with a
weak socio-economic situation and a weak politis#tiation. The QCA solution tells us that
governments then undertake unpopular reforms, whkicivhat Thatcher did but Schliter not. As
explained before, the puzzle is solved if and wbae is able to identify a condition that has been
omitted from the path in which the typical casedffher) has a high set membership and the deviant
case (Schliter) has nétfter this condition has been added, the former outligrs into an individually
irrelevant case.

Matching an outlier coverage with an individualiselevant case

Above, we explain why outlier coverage cases shoatdbe matched with onlier cases for a within-case
analysis. Instead, a subset of the individuallglavant cases provides adequate cases for such a
comparison. Our argument is this: an outlier cogerease needs to be compared with an individually
irrelevant case that falls into the same truthgablv. This is an ideal setting for within-case lgsia:

both cases display the same combination of comditiget differ in their membership in the outcome.
Notice that this is identical to the pairwise comgan of an onlier with an outlier consistency déssd
above. Hence, also here the aim of the within-caisalysis is to identify a condition from the

conjunction that might be causally irrelevant. Bhating this condition from the conjunction would
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leave the individually irrelevant case as it is tuwh the outlier coverage case into an onliehaewly
created sufficient path.

Due to the principle of diverse case selectiopasgte pairwise comparisons are required for
each outlier coverage that alls into a separatk table row. The maximum number of comparisorss is
function of the number of conditions involved irettruth table and the number of conditions involved
in the sufficient paths in the QCA solution. Thenfala for calculating the maximum number of
comparisons required is 2*k — (knyvherek indicates the number of conditions in the truthi¢aandn
the number of conditions involved the sufficienttpd For instance, the maximum number of pairwise
comparisons in a study with a truth table of 5 d¢timias and a sufficient path consisting of 2 coiadis
would be 25 — (5-2)2 = 15.

The potential number of required comparison seawisilgitively high to be feasible in research
practice. There are, however, two general featofesbservational that both contribute to (drashgal
reducing this number. First, as our example indgamany of the logically possible combinations do
not occur in the data due to limited diversity (Raf©987). In addition, even if they do, they sonmets
only occur among the outliers coverage cases orirbvidually irrelevant cases, but not both.
Obviously, a comparative within-case study is delgsible if a specific conjunction occurs in bogtss
of cases. Second, the number of eligible casesp&inwise comparisons is further limited when
equifinality is at play. This is so because oneuthonly examine outliers coverage that are notoed
by any path of the QCA solution. Their number is usualyt ll too high. For these reasons, the
potentially high number of pairwise comparisonsaeetn outliers coverage and irrelevant cases will be
much lower in practice and probably often in a mtigat is manageable. If the number of required
pairwise comparisons is not feasible or simply petformed, one should explicate the possible
comparison that have not been analyzed and integhat heightened level of uncertainty into the

interpretation of the cross-sectional QCA solufiemula.

8 Truth table rows that are a subset of the sufficpath should be excluded. This is achieved byettpression (k-
n)%. In the presence of equifinality, n representsrthmber of conditions that are involved in anyfué multiple
sufficient conjunctions.
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Figure 4. Plot of non-covered and individually ieneant cases

¢ Non-covered case

Main diagonal

Summary

The configurational view on causation renders QCAhighly suitable cross-case method for
combination with process tracing without havingdmvent the wheel. Some of the arguments we make
in the context of QCA-based MMR are firmly groundad general principles developed by the
established literature on single case and comparatise studies. By staying true to QCA’s insigenc
on set theory, configurational causation, and dahsterogeneity, our strategies are able to vastly
diminish some of the pertinent problems of smatesearch (Tarrow 2010). However, it also became
apparent that a simple transfer of all establispextedures is neither meaningful nor viable. QCA-
based pairwise comparisons mitigate three riskst,Firawing inferences based on strong assumptions
about counterfactuals (Ragin 2008, chap. 8-9), dfi@n remain hidden not only from the reader but

also the researcher herself. Second, the erroratilsution of causal effects to single variablather

-35-



than configurations, as most prominently done ifi'8limethod of difference and agreement (Lieberson
1991). Third, the neglect of potential equifinalipd implications for causal inference (George and
Bennett 2005, chap. 8).

While formalizing established comparative desigmshe context of QCA-based MMR, we
further expanded the perspective by discussingtiaddi, viable cross-case comparisons that hitherto
have not been highlighted enough in the existiteggdture. To our knowledge, no research has engaged
in an explicit comparison of outlier coverage caséh individually irrelevant cases. Cases that ot
members of a path and the outcome are usually asa@malytically irrelevant. By matching them with
outlier coverage cases, they can yield meaningfsights, however. In addition, we have shown how
QCA results can be used to derive clues about thet tikely sources of deviance that should guide
process tracing and the insights of which are in fad back into the cross-case model. By intraaiyici
different basic forms of reasons for deviance armtleh misfit, researchers performing within-case
analysis have more precise guidance as to whatahglyt to be looking for. Especially the insighatth
one should differentiate between the under-fittafga path (outlier consistency) as opposed to the
under-fitting of an entire QCA solution term (oatlicoverage) does not feature in MMR based on
statistical techniques. The under-fitting of a pathindicated by an outlier consistency requires to
acknowledge that these cases need to be explajnddig a hitherto missing condition to an already
identified sufficient path. The under-fitting of slution as indicted by an outlier coverage, irdtea
implies that the solution in solving this type ofsfit consists in finding an entirely new path for
explaining this type of case. In sum, the compegatiithin-case analysis that involves outlier cenggr
cases leads to a new path whereas those involuittigroconsistency cases produces a new pathdfzat i

subset of an already existing path.
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Table 5: Fuzzy-set memberships for Vis (2009)

Government
Lubbers |
Lubbers I
Lubbers llI
Kok |

Kok Il
Balkenende
Kohl |

Kohl Il

Kohl IlI

Kohl IV
Schroder |
Schroder
Schliter |
Schliter Il
Schliter IV
Schluter V
N.Rasmussen |

N.Rasmussen Il (&

10

N.Rasmussen IV

Thatcher |
Thatcher Il
Thatcher llI
Major |
Blair |

Blair Il

WPP
0.33
0.17
0.33
0.17
0.33
0.67
0.17
0.33
0.17
0.67
0.33
0.83
0.33
0.33
0.33
0.60
0.17

0.60
0.33
0.17
0.33
0.33
0.33
0.17
0.33

WSE
0.83
0.33
0.67
0.40
0.33
0.67
0.33
0.17
0.33
0.67
0.40
0.83
0.33
0.60
0.67
0.67
0.17

0.60
0.33
0.83
0.33
0.67
0.60
0.33
0.33

RIGHT
1.00
1.00
0.60
0.40
0.40
1.00
1.00
1.00
1.00
1.00
0.00
0.00
1.00
1.00
1.00
1.00
0.40

0.25
0.25
1.00
1.00
1.00
1.00
0.00
0.00
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0.83
0.33
0.67
0.67
0.17
0.83
0.33
0.17
0.33
0.67
0.17
0.83
0.33
0.67
0.17
0.33
0.17

0.83
0.67
0.83
0.67
0.67
0.67
0.40
0.33
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