KVALITATIVNI
SROVNAVACI ANALYZA
(QCA)

Prvni blok — zakladni kameny a procedury




Vysledky uceni pro QCA blok

Po skonceni QCA bloku budete schopni:
Provadét zakladni kroky pro pouziti QCA.
Interpretovat vyzkum provedeny za pomoci kvalitativni srovnavaci analyzy.

Formulovat vyzkumnou otazku pro vyzkum pouzivajici QCA a obhajit jeji pouziti.




Vysledky uceni pro dnesni hodinu

Po dnesku budete:

m chapat zakladni stavebni kameny QCA — operace s mnozinami, nezbytnost a
dostatecnost, tabulku pravdy a logickou minimalizaci

m Vvzit dataset, identifikovat mnoziny, ktere obsahuje, vizualizovat jako tabulku pravdy a
minimalizovat ji

m formulovat vyzkumnou otazku na zakladé jazyka nezbytnosti a dostatecnosti




Kvalitativni srovnavaci analyza

QCA (pevné mnoziny —
csQCA, mlhavé mnoziny
—fsQCA, mvQCA,
temporalni, two-step)

Mnozinové metody

Empirické srovnavaci Millovy metody
metody Typologie

Nemnozinove metody
(zalozené na korelaci,
statisticke)




Zakladni predpoklady

0 ZglrvnéFui_e se na priciny nasledkd... (za jakych podminek nastava y...) x nasledek (efekt)
pricin (vlivx navy)
m Pricinnost je brana jako komplexni — kombinace vice podminek je automatickym
predpokladem a prednosti QCA
—  Ekvifinalita
—  Multifinalita
— Kauzalni asymetrie
— Konjukturalni kauzalita (kombinace pricin)
m  Matematicky zaklad neni statistika, ale teorie mnozin
— Vysledky jsou formulovany v jazyce nezbytnosti a dostatecnosti.

m Formalizovana procedura




Kauzalni komplexita

Causal Complexity
INUS and SUIN Conditions

INUS condition:

SUIN condition:

“an insufficient but necessary part of a
condition, which is itself unnecessary but
sufficient for the result” (Mackie 1965: 245)

A+BC —Y

“a sufficient but unnecessary part of a
factor that is insufficient but necessary
for an outcome” (Mahoney et al. 2009: 126)

A—Y : A=[Bl+C



Cviceni mnoziny

Summary — Basic operations and notations

Operator  Logic of propositions Boolean algebra Set theory
AND Conjunction Multiplication Intersection
A () N
OR Disjunction Addition Union
vV + U
NOT Complement Negation Negative Set
), ~ 1-D
Inclusion  If-then relation Subset
—, = C

Source: Schneider/WWagemann 2012: 54 (Table 2.3)




Mnoziny v realném svéte

Priklad magnetické pole, demokracie, socialni
elektricky naboj, skupina, socialni status
vinova délka

Povaha ontologicky nezavisle  lidska mysl
na lidské zkusenosti,
esencialni podstata

Proménlivost vysoce stabilni malo stabilni
voda vari pfi 100°C spolecensky status se
méni napric kulturam,
demokracie vypadala
pred sto lety jinak




Typy mnozin

Crisp and Fuzzy Sets (Ragin 2008: 31)

e
Three-value SFour-valuel] Six-value
Crisp set || fuzzy set fuzzy set fuzzy set “Continuous” fuzzy set
1=fully §1="fullyin 1=fully §1="fullyin 1 =fullyin
in in
0.8 = mostly
but not fully infj
0.67 = Degree of membership is
maore in more “in” than “out™:
thanout §0.6 =moreor §0.5¢X <1
less in
0.5 = neither 0.5 = cross-over: neither
fully in nor in nor out
fully out 0.4 = more or fl(maximum ambiguity)
less out
0.33= Degree of membership is
more out more “out” than “in™:
than in 0¢X¢0.5
0.2 = mostly
but not fully
out
O=fully JO=fullyout §O =fully JO=fullyout WO = "fullyout
out out I
- —




Co je bezpecnéjsi?

Example: Which glass is safer to drink?

Glass 1 Glass 2
1% chance of being 0.01 membership in the fuzzy
poisonous liquid set “poisonous liquid”




Pravdépodobnost

1% Chance of being poisonous liquid

e B B I T T e B B e e ]

On average, one glass out of 100 consists of poison.

r—o
»
A
r—a



Mlhava mnozina

0.01 Membership in the fuzzy set “poisonous liquid”
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Even if you had 100 glasses of this liquid, each single
glass would still hold only 0.01 membership in the fuzzy
set “poisonous liquid”.




Nezbytnost a dostatecnost - cviceni




Nezbytnost a dostatecnost

Necessity and Sufficiency — Summary

Necessity Sufficiency
X—Y X—Y
X superset of Y X subset of Y

X Y




Tabulka pravdy

Truth Tables

Logically Possible Combinations

A

o
)

-A-B-C

93 [A. B, C}
= 2x2x2

= 8 Combinations

= 8 Rows (Truth Table)

2*=16 Rows
2°= 32 Rows
2°= 64 Rows
27=128 Rows



Tabulka pravdy - cviceni




Booleanska minimalizace - pravidla

Komutativni
A+B=B+A

AB = BA

Asociativni
A+(B+CO)=A+B+C
A*(B*C) = ABC
Distributivni

A*(B +C)=AB + AC
A+B*C=(A+B)*(A+(C)

De Morganovo pravidlo
~(A+B)=~A-B

~(AB) = ~A+ ~B

Vylouceny treti

A + ~A =1 (univerzalni mnozina)
Logicky rozpor

A ~A = o (prazdna mnozina)



Operace pri slozitych operacich

Operations on Complex Sets — Examples

= Negation: F + [G*(~H + ~I)]
De Morgan’s law: ~F*[~G + (H*l)] = ~F*~G + ~F*H"|
= |ntersection (Logical AND): [F + G*(~H + ~I)] * (~FG + G~H)

= (F + G~H + G~I) * (~FG + G~H)
= F~FG + FG~H + G~H~FG + G~HG~H + G~I~FG + G~IG~H
= F~FG + FG~H + G~H~FG + G~HG=H + G~I~FG + G~IG~H
(erase empty set and superfluous expressions)
= FG~H + ~FG~H + G~H + ~FG~I + G~H~I
(sorted alphabetically)
= FG~H + ~FG~H + G~H + ~FG~l + G~H~I
(erase superfluous subsets of G~H)
= G~H + ~FG~l = G(~H + ~F~I)




Booleanska minimalizace

abc + abQ‘_:ch +aBC +
NN
ab + aB
\ /



CviCeni s operatory

Basic Operators — Exercises

Fuzzy-set scores: A (0.1), B (0.7), C (0.9), D (0.3)

1. (A*B) + (C*D) =
[(0.1)(0.7)] + [(0.9)*(0.3)] =
(0.1) + (0.3) = 0.3

2. (A*D) + (B*C) =
[(0.1)*(0.3)] + [(0.7)*(0.9)] =
(0.1) + (0.7) = 0.7

3. (A*~D) + (B*~C) =

[(0.1)*(1 - 0.3)] + [(0.7)*(1 - 0.9)] =
[(0.1)%(0.7)] + [(0.7)*(0.1)] =
(0.1) + (0.1) = 0.1




