
# S C F

c1 1 1 1

c2 0 0 1

c3 1 0 0

c4 0 1 0

(a)

S C F

S 1.00 0.00 0.00

C 0.00 1.00 0.00

F 0.00 0.00 1.00

(b)

Table 1: Table (a) contains ideal data, table (b) the corresponding correlation matrix.

factors, these interaction calculations face tight computational complexity restrictions when

more exogenous factors are involved and quickly run into multicollinearity issues (Brambor

et al. 2006). Standard methods of causal data analysis are simply not designed to group

causes conjunctively and disjunctively—rather, their main aim is to quantify effect sizes.

Discovering causal structures exhibiting conjunctivity and disjunctivity calls for methods

that track causation as defined by a theory not treating pairwise dependencies as necessary

for causation and that embed individual factors in complex Boolean and- and or-functions,

fitting those functions as a whole to the data. The problem, however, is that the space of

possible Boolean functions over even a handful of factors is vast. For n binary factors there

exist 22n

possible Boolean functions, and if we also include factors with more than two values

that number explodes beyond controllability. That means methods capable of discovering

causal structures with conjunctivity and disjunctivity must, in addition to relying on a suitable

theory of causation, find ways to efficiently navigate in that vast space of possibilities.

The methods explicitly built for this purpose are the so-called configurational compar-

ative methods (CCMs; Ragin 1987; Rihoux and Ragin 2009; Baumgartner and Ambühl

2020). They rely on tools from Boolean algebra, take data on binary, multi-value or continu-

ous (fuzzy-set) factors as input, and infer causal structures as defined by the so-called INUS

or MINUS theory (Mackie 1974; Baumgartner and Falk 2019),2 which spells out causation in

terms of redundancy-free Boolean dependency structures. One of the distinctive features of

this account is that it does not imply that causes and their outcomes are pairwise dependent.

CCMs, whose main base is in the social sciences, are not the only methods designed for

2Mackie (1974, 62) introduced the label “INUS” as an acronym standing for Insufficient but Non-redundant

parts of Unnecessary but Sufficient conditions. As there are more elegant ways to capture the idea expressed by

that expansion, “INUS” is often used as a mere name for a theoretical framework today—void of its original

meaning. Accordingly, “MINUS” is a name, without an expansion, locating the corresponding theory in the

INUS tradition.
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