Elic University of

BRISTOL South West Doctoral Tlraining
July 2019

Applying qualitative comparative analysis (QCA)
In poverty research

Dr. Mary Zhang

Senior Research Associate
School for Policy Studies

University of Bristol

mary.zhang@bristol.ac.uk 1 briSJ[OI.aC.Uk



Elic University of
BRISTOL 01 August 2019

l. What is QCA
1.1 Boolean algebra
1.2 Boolean minimisation
1.3 Necessary vs. sufficient conditions ()
1.4 Veen diagram
lI. Crisp-set QCA
2.1 The truth table
2.2 Types of configurations
2.3 Resolve contradictory configurations
lll. Fuzzy-set QCA
3.1 Calibration of fuzzy-set
3.2 Logical AND & OR

3.3 Necessary vs. sufficient conditions (I1)

mary.zhang@bristol.ac.uk 2 briSJ[OI.aC.Uk



Elic University of
BRISTOL 01 August 2019

l. What is QCA
1.1 Boolean algebra
1.2 Boolean minimisation
1.3 Necessary vs. sufficient conditions ()
1.4 Veen diagram
lI. Crisp-set QCA
2.1 The truth table
2.2 Types of configurations
2.3 Resolve contradictory configurations
lll. Fuzzy-set QCA
3.1 Calibration of fuzzy-set
3.2 Logical AND & OR

3.3 Necessary vs. sufficient conditions (I1)

mary.zhang@bristol.ac.uk 3 briSJ[OJ.aC.Uk



-wé University of
BRISTOL South West Doctoral Training

July 2019

. What is QCA -

BENOIT RIHOUX e CHARLES C. RAGIN

Charles C. Ragin Configurational
Chancellor's Professor of Sociology Comparatlve

at the University of California, Irvine Ty e M
ethods

aomne Key GCA Works: Qualitative Comparative Analysis (QCA)

and Related Techniques

The Comparative Method (1987)
Fuzzy-Set Social Science (2000)
Redesigning Social Inquiry: Fuzzy
Sets and Beyond (2008)

‘...to identify patterns of multiple conjectural
causation and simplify complex data structures
in a logical and holistic manner” (Rihoux & de

Meur, 2012, p.33)

APPLIED SOCIAL RESEARCH METHODS SERIES
Volume 51

Copyright of photo: http:/slideplayer.com/slide/10664458/ !

References: Rihoux & de Meur (2008). Crisp-set Qualitative Comparative 4 brls-tOI ‘ aC ; Uk
Analysis. In Configurational Comparative Methods: Qualitative Comparative

Analysis and Related Techniques, SAGE Publications.
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l. What is QCA

Variable-orientated Case-orientated
guantitative qualitative
causal variables independent & effect of one factor depending
competition evaluated against each on presence/absence of others

all variables work the same way multiple paths leading to same
in all cases outcome

“using the basic principles of Boolean algebra, QCA can
identify, simplify and compare the combinations of
conditions leading to a particular outcome” (Krook, 2010)

Reference: Krook (2010). Women's Representation in Parliament: A Qualitative 5 briS‘tOl aC Uk

Comparative Analysis. Political Studies.
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1.1 Boolean algebra

Boolean algebra conventions

UPPERCASE condition [A] is present/high/large
lowercase condition [b] is absent/low/small
" logical AND: [C*d] the presence of condition
[C] AND the absence of condition [d]
. logical OR: [c + D] the absence of condition
[c] OR the presence of condition [D] George Boole

19 Century British
mathematician and logician

mary.zhang@bristol.ac.uk 7 oristol.ac.uk
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1.2 Boolean minimisation

“if two Boolean expressions differ in only one causal condition
yet produce the same outcome, then the causal condition that
distinguishes the two expressions can be considered irrelevant
and can be removed” (Ragin, 1987, p.93)

* = logical AND UPPERCASE = PRESENCE
+ = logical OR lowercase = absence

R*B*I+R*B*1-> 0

R*B->0
Reference: Ragin (1987). The Comparative Method. Moving Beyond Qualitative !
and Quantitative Strategies. Berkeley, Los Angeles and London: University of 9 bnSJ[OI i aC i Uk

California Press.
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1.3 Necessary vs. sufficient conditions (l)

A necessary condition is a condition A sufficient condition is a condition that is
that must be present for the outcome sufficient for an outcome, if the outcome
to occur, but its presence does not always occurs when the condition (or
guarantee that occurrence. combination of conditions) is present.

* = |ogical AND UPPERCASE = PRESENCE

+ = |logical OR lowercase = absence

R*B*I+R*B*1i—> 0

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 11 bnSJ[OI . aC . Uk

Analysis and Related Techniques. SAGE Publication.
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1.4 Veen diagram: visualisation of Boolean minimisation

all possible combinations (2 X2 X 2 = 8)

possibilities caseid R B : o
1 0 0 0
R RIGHT (1) not-right (0) 5 1 0 0
B BELOW (1) not-below (0) 3 0 0 1
4 1 0 1
I INSIDE (1) not-inside (0)
5 0 1 1
6 0 1 0
R*B->0 7 1 1 1
8 1 1 0

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 13 bHS-IZOi ' aC s UK

Analysis and Related Techniques. SAGE Publication.



-wé University of
BRISTOL South West Doctoral Training

July 2019

1.4 Veen diagram: visualisation of Boolean minimisation

all possible combinations (2 X2 X 2 = 8)

possibilities caseid R B : o
1 0 0 0 0
R RIGHT (1) not-right (0) 5 1 0 0 ;
B BELOW (1) not-below (0) 3 0 0 1 0
4 1 0 1 0

I INSIDE (1) not-inside (0)
5 0 1 1 0
6 0 1 0 0
R*B->0 7 1 1 1 1
8 1 1 0 1

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 14 bHS-IZOi ' aC s UK

Analysis and Related Techniques. SAGE Publication.
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all possible combinations (2 X2 X 2 = 8)
R

caseid
1 0
2 1
3 0
4 1
5 0
6 0
<€ > . .
r R
8 1

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 15 bHS-tOl ' aC s Uk

Analysis and Related Techniques. SAGE Publication.



Elic University of
BRISTOL South West Doctoral Training

July 2019

R all possible combinations (2 X2 X 2 = 8)

caseid R B
b 1 0 0
2 1 0
3 0 0
4 1 0
B
5 0 1
' 6 0 1
< > 7 1 1
r R
8 1 1

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 16 bHS-tOl ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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1.4 Veen diagram: visualisation of Boolean minimisation

R all possible combinations (2 X2 X 2 = 8)

caseid R B I

b 1 0 0 0
2 1 0 0

3 0 0 1

B 4 1 0 1
5 0 1 1

' 6 0 1 0
7 1 1 1

8 1 1 0

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 17 br|S-IZO| ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 18 br|StO| ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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* = |ogical AND UPPERCASE = PRESENCE
+ = logical OR lowercase = absence

R*B*I+R*B*i=>0

3

R*B->0

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 19 br|StO| ' ac s UK

Analysis and Related Techniques. SAGE Publication.
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Il. Crisp-set QCA

BEN( T RIHOUX o ( HARLES C. RAGIN
Configurational

Why is it that some democratic _ Comparative
systems in Europe survived ff\g\ﬂh_()\d/iﬁ
JQualitative Comparative Analysis (QCA)

du ri ng the inte r-war periOd’ and Related Techniques
while others collapsed?

APPLIED SOCIAL RESEARCH METHODS SERIES
Volume 5

Refere_nces: Rihqux & _de Meur (2008)_. Crisp-set Qualita?ive_ Comparative_ 21 b rl S‘tol . aC . U k

Analysis. In Configurational Comparative Methods: Qualitative Comparative
Analysis and Related Techniques, SAGE Publications.
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Why is it that some democratic systems in
Europe survived during the inter-war period,
while others collapsed?

Gross National Product/Capita Urbanisation (% population in
CIAOUEN  (ca. 1930) 1);1::,17-\1  towns with 20,000 + inhabitants)

% Li .
NIl oLiteracy % Industrial Labour Force

Referepces: Rihqux & _de Meur (2008)_. Crisp-set Qualita?ive_ Comparative_ 29 b rl S—tol . aC . U k

Analysis. In Configurational Comparative Methods: Qualitative Comparative
Analysis and Related Techniques, SAGE Publications.
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AUS: Austria 33.4 33.4 0.05
BEL: Belgium 1098 60.5 94.4 48.9 0.95
CZE: Czechoslovakia 568 69.0 95.9 374 0.89
EST: Estonia 468 28.5 95 14.0 0.12
FIN: Finland 590 22.0 99.1 22.0 0.77
FRA: France 983 21.2 96.2 34.8 0.95
GER: Germany 795 56.5 98.0 40.4 0.05
GRE: Greece 390 311 59.2 28.1 0.06
HUN: Hungary 424 36.3 85.0 21.6 0.42
IRE: Ireland 662 25.0 95.0 14.5 0.92
ITA: Italy 517 314 72.1 29.6 0.05
NET: Netherlands 1008 78.8 99.9 39.3 0.95
POL: Poland 350 37.0 76.9 11.2 0.12
POR: Portugal 320 15.3 38.0 23.1 0.05
ROM: Romania 331 21.9 61.8 12.2 0.21
SPA: Spain 367 43.0 55.6 25.2 0.06
SWE: Sweden 897 34.0 99.9 323 0.95
UK: United Kingdom 1038 74.0 99.9 49.9 0.95

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 23 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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AUS: Austria 1
BEL: Belgium 1 1 1 1 1
CZE: Czechoslovakia 0 1 1 1 1
EST: Estonia 0 0 1 0 0
FIN: Finland 0 0 1 0 1
FRA: France 1 0 1 1 1
GER: Germany 1 1 1 1 0
GRE: Greece 0 0 0 0 0
HUN: Hungary 0 0 1 0 0
IRE: Ireland 1 0 1 0 1
ITA: Italy 0 0 0 0 0
NET: Netherlands 1 1 1 1 1
POL: Poland 0 0 1 0 0
POR: Portugal 0 0 0 0 0
ROM: Romania 0 0 0 0 0
SPA: Spain 0 0 0 0 0
SWE: Sweden 1 0 1 1 1
UK: United Kingdom 1 1 1 1 1

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 25 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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HUN: Hungary 0 0 1 0 0
IRE: Ireland 1 0 1 0 1
ITA: Italy 0 0 0 0 0
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Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 26 bHS-I:Ol ' aC s UK

Analysis and Related Techniques. SAGE Publication.
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2.1 The truth table

CASE GNPCAP URBANIZA LITERACY INDLAB
SWE: Sweden; FRA: France;
AUS: Austria ! 0 ! L
FIN: Finland; HUN: Hungafry; 0 0 1 0
POL: Poland; EST: Estonia
BEL: Belgium; NET:
Netherlands; UK: United 1 1 1 1
Kingdom; GER: Germany
CZE: Czechoslovakia 0 1 1 1
ITA: Italy; ROM: Romania; POR:
Portugal; SPA: Spain; GRE: 0 0 0 0
Greece
IRE: Ireland 1 0 1 0

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 28 bﬂSJ[OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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2.2 Types of configurations

SWE: Sweden; FRA: France;

AUS: Austria ! 0 ! ! ¢
FIN: Finland; HUN: Hungary;
POL: Poland; EST: Estonia 0 0 1 0 ¢
BEL: Belgium; NET:
Netherlands; UK: United 1 1 1 1 C
Kingdom; GER: Germany
CZE: Czechoslovakia 0 1 1 1 1
ITA: Italy; ROM: Romania; POR:
Portugal; SPA: Spain; GRE: 0 0 0 0 0
Greece
IRE: Ireland 1 0 1 0 1

1 presence of 0 absence of both presence and absence
L LELTEVWRGM a0 outcome CTEERTGM a0 outcome of an outcome

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 30 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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2.3 Resolve contradictory configurations

A. Add one or more conditions

Several iterations may

B. Remove one or more conditions be needed to obtain a
_ _ o contradiction-free
C. Adjust the threshold of dichotomisation truth table!

D. Re-examine the outcome

E. Re-examine the cases involved

F. Re-code all contradictory configurations
as [0] outcome

G. Re-code all contradictory configurations
as [1] outcome if it fits the majority of cases

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 32 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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2.2 Types of configurations

SWE: Sweden; FRA: France;

AUS: Austria ! 0 ! ! ¢
FIN: Finland; HUN: Hungary;
POL: Poland; EST: Estonia 0 0 ! 0 ¢
BEL: Belgium; NET:
Netherlands; UK: United 1 1 1 1 c~>1
Kingdom; GER: Germany
CZE: Czechoslovakia 0 1 1 1 1
ITA: Italy; ROM: Romania; POR:
Portugal; SPA: Spain; GRE: 0 0 0 0 0
Greece
IRE: Ireland 1 0 1 0 1

1 presence of 0 absence of both presence and absence
L LELTEVWRGM a0 outcome CTEERTGM a0 outcome of an outcome

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 33 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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2.3 Resolve contradictory configurations

A. Add one or more conditions

Several iterations may

B. Remove one or more conditions be needed to obtain a
_ _ o contradiction-free
C. Adjust the threshold of dichotomisation truth table!

D. Re-examine the outcome

E. Re-examine the cases involved

F. Re-code all contradictory configurations
as [0] outcome

G. Re-code all contradictory configurations
as [1] outcome if it fits the majority of cases

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets
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Analysis and Related Techniques. SAGE Publication.
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Why is it that some democratic systems in
Europe survived during the inter-war period,
while others collapsed?
oy ! et e 800 bt
% Literacy % Industrial Labour Force
Refere_nces: Rihqux & _de Meur (2008)_. Crisp-set Qualita;ive_ Comparative_ 35 b rl SJ[OI ) aC . U k

Analysis. In Configurational Comparative Methods: Qualitative Comparative
Analysis and Related Techniques, SAGE Publications.
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Why is it that some democratic systems in
Europe survived during the inter-war period,
while others collapsed?

G National Product/Capit Urbanization (% population in
(C;c.JslsgS(%tlona SR towns with 20,000 + inhabitants)
% Literacy % Industrial Labour Force

Governmental stability: 10+ cabinets having
governed during the period under investigation
Refere_nces: Rihqux & _de Meur (2008)_. Crisp-set Qualita?ive_ Comparative_ 36 b rl S‘tol ) aC . U k

Analysis. In Configurational Comparative Methods: Qualitative Comparative
Analysis and Related Techniques, SAGE Publications.
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o L voro Luino Luascs [novsso L Lo
AUS: Austria 33.4 33.4 0.05
BEL: Belgium 1098 60.5 94.4 48.9 4 0.95
CZE: Czechoslovakia 568 69.0 95.9 37.4 6 0.89
EST: Estonia 468 28.5 95 14.0 6 0.12
FIN: Finland 590 22.0 99.1 22.0 9 0.77
FRA: France 983 21.2 96.2 34.8 5 0.95
GER: Germany 795 56.5 98.0 40.4 11 0.05
GRE: Greece 390 31.1 59.2 28.1 10 0.06
HUN: Hungary 424 36.3 85.0 21.6 13 0.42
IRE: Ireland 662 25.0 95.0 14.5 5 0.92
ITA: Italy 517 314 72.1 29.6 9 0.05
NET: Netherlands 1008 78.8 99.9 39.3 2 0.95
POL: Poland 350 37.0 76.9 11.2 21 0.12
POR: Portugal 320 15.3 38.0 23.1 19 0.05
ROM: Romania 331 21.9 61.8 12.2 7 0.21
SPA: Spain 367 43.0 55.6 25.2 12 0.06
SWE: Sweden 897 34.0 99.9 323 6 0.95
UK: United Kingdom 1038 74.0 99.9 49.9 4 0.95

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 37 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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CASE GNPCAP: 600 URBANIZA: 50 LITERACY: 75 INDLAB: 30 _ SURVIVAL: 0.5

AUS: Austria 0 0
BEL: Belgium 1 1 1 1 1 1
CZE: Czechoslovakia 0 1 1 1 1 1
EST: Estonia 0 0 1 0 1 0
FIN: Finland 0 0 1 0 1 1
FRA: France 1 0 1 1 1 1
GER: Germany 1 1 1 1 0 0
GRE: Greece 0 0 0 0 0 0
HUN: Hungary 0 0 1 0 0 0
IRE: Ireland 1 0 1 0 1 1
ITA: Italy 0 0 0 0 1 0
NET: Netherlands 1 1 1 1 1 1
POL: Poland 0 0 1 0 0 0
POR: Portugal 0 0 0 0 0 0
ROM: Romania 0 0 0 0 1 0
SPA: Spain 0 0 0 0 0 0
SWE: Sweden 1 0 1 1 1 1
UK: United Kingdom 1 1 1 1 1 1

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 38 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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GNPC | URBA | LITER | INDL

SWE: Sweden; FRA:

France; AUS: 0 1 C
Austria
FIN: Finland; HUN:
Hungary; POL: 0 0 C
Poland; EST: Estonia
BEL: Belgium; NET:
Netherlands; UK:
United Kingdom; 1 1 C
GER: Germany
CZE: Czechoslovakia 1 1 1
ITA: Italy; ROM:
Romania; POR:
Portugal; SPA: 0 0 0
Spain; GRE: Greece
IRE: Ireland 0 0 1

1

configuration

presence of
an outcome

0

configuration

CASE GNPC l;:::zB: LITER INDLA GOVS TYPE

AUS: Austria

BEL: Belgium;

NET: Netherlands;

UK: United
Kingdom
CZE:
Czechoslovakia & . 1 1
EST: Estonia; FIN:
Finland 1 0 1 c
SWE: Sweden;

FRA: France; & 1 1 1
GER: Germany 1 1 0 0
POR: Portugal;

SPA: Spain; GRE: 0 0 0 0
Greece
HUN: Hungary;

POL: Poland L Y Y 0

IRE: Ireland 1 0 1 1
ITA: Italy; BOM: 0 0 1 0

Romania
absence of both presence and absence
an outcome of an outcome
39 oristol.ac.uk
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2.3 Resolve contradictory configurations

A. Add one or more conditions

Several iterations may

B. Remove one or more conditions be needed to obtain a
_ _ S contradiction-free
C. Adjust the threshold of dichotomisation truth table!

D. Re-examine the outcome

E. Re-examine the cases involved

F. Re-code all contradictory configurations
as [0] outcome

G. Re-code all contradictory configurations
as [1] outcome if it fits the majority of cases

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 40 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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s L ovorLuwn Luascs [novsso L Lo
AUS: Austria 33.4 33.4 0.05
BEL: Belgium 1098 60.5 94.4 48.9 4 0.95
CZE: Czechoslovakia 568 69.0 95.9 37.4 6 0.89
EST: Estonia 468 28.5 95 14.0 6 0.12
FIN: Finland 590 22.0 99.1 22.0 9 0.77
FRA: France 983 21.2 96.2 34.8 5 0.95
GER: Germany 795 56.5 98.0 40.4 11 0.05
GRE: Greece 390 31.1 59.2 28.1 10 0.06
HUN: Hungary 424 36.3 85.0 21.6 13 0.42
IRE: Ireland 662 25.0 95.0 14.5 5 0.92
ITA: Italy 517 314 72.1 29.6 9 0.05
NET: Netherlands 1008 78.8 99.9 39.3 2 0.95
POL: Poland 350 37.0 76.9 11.2 21 0.12
POR: Portugal 320 15.3 38.0 23.1 19 0.05
ROM: Romania 331 21.9 61.8 12.2 7 0.21
SPA: Spain 367 43.0 55.6 25.2 12 0.06
SWE: Sweden 897 34.0 99.9 323 6 0.95
UK: United Kingdom 1038 74.0 99.9 49.9 4 0.95

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 41 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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CASE GNPCAP: URBANIZA: 50 LITERACY: 75 INDLAB: 30 _ SURVIVAL

AUS: Austria 0
BEL: Belgium 1 1 1 1 1
CZE: Czechoslovakia 1 1 1 1 1 1
EST: Estonia 0 0 1 0 1 0
FIN: Finland 1 0 1 0 1 1
FRA: France 1 0 1 1 1 1
GER: Germany 1 1 1 1 0 0
GRE: Greece 0 0 0 0 0 0
HUN: Hungary 0 0 1 0 0 0
IRE: Ireland 1 0 1 0 1 1
ITA: Italy 0 0 0 0 1 0
NET: Netherlands 1 1 1 1 1 1
POL: Poland 0 0 1 0 0 0
POR: Portugal 0 0 0 0 0 0
ROM: Romania 0 0 0 0 1 0
SPA: Spain 0 0 0 0 0 0
SWE: Sweden 1 0 1 1 1 1
UK: United Kingdom 1 1 1 1 1 1

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 42 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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GNPC URBA LITER INDL GOVS

AUS: Austria

BEL: Belgium; NET:
Netherlands; UK:
United Kingdom

CZE:
Czechoslovakia

EST: Estonia; FIN:
Finland

SWE: Sweden; FRA:
France;

GER: Germany

POR: Portugal; SPA:
Spain; GRE: Greece

HUN: Hungary;
POL: Poland

IRE: Ireland

ITA: Italy; ROM:
Romania

1

configuration

1 1
1 1
0 1
0 1
1 1
0 0
0 1
0 1
0 0

presence of

an outcome

1 1
1 1
1 ©
1 1
0 0
0 0
0 0
1 1
1 0

0

configuration

oristol.ac.uk

CASE GNPC l;'TZB: LITER INDL GOVS TYPE

AUS: Austria

BEL: Belgium; CZE:

Czechoslovakia

NET: Netherlands;

UK: United
Kingdom

EST: Estonia

SWE: Sweden;
FRA: France;

GER: Germany

POR: Portugal;
SPA: Spain; GRE:
Greece

HUN: Hungary;
POL: Poland

Finland

IRE: Ireland; FIN:

ITA: Italy; ROM:
Romania

absence of
an outcome

1 1 1 1
1 0 1 0
1 1 1 1
1 1 0 0
0 0 0 0
1 0 0 0
1 0 1 1
0 0 1 0

both presence and absence
of an outcome



-wé University of
BRISTOL South West Doctoral Training

July 2019

2.3 Resolve contradictory configurations

A. Add one or more conditions

Several iterations may

B. Remove one or more conditions be needed to obtain a
_ _ o contradiction-free
C. Adjust the threshold of dichotomisation truth table!

D. Re-examine the outcome

E. Re-examine the cases involved

F. Re-code all contradictory configurations
as [0] outcome

G. Re-code all contradictory configurations
as [1] outcome if it fits the majority of cases

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 44 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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GNPCAP (G1)

e

Czechoslov

[ | (]

<€ >

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 45 bHStOl ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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GNPCAP (G1) URBANIZA (V)

Czechoslov
Germany akia U

<€ >

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 46 bHStOl ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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GNPCAP (G1) URBANIZA (V) LITERACY (L)

' At
Romanla
Ireland

G Czechoslov
ermany akia
U
G1,U,L

I—
—

<€ >
<€ >

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 47 bHStOl ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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GNPCAP (G1) URBANIZA (U) LITERACY (L) INDLAB (1)

Portugal Italy
=]

G1,u,L,l

Belglum
Netherlands Germany

Czechoslovak|a G1 u,Ll

1 1
1 1
1 1
1 1
<€ ! 3 <€ 3 ! | >
<€ = >
gl Gl
Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets ;
(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 48 br|StO| ‘ aC ; Uk

Analysis and Related Techniques. SAGE Publication.
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_
-

Greece

Gl,u,L,lg2 Gl,u,L,l,G2

Belgi
German S

m I Czechoslovakia
; G1,U,L,1,G2

gl,u,li,g2 g1,u,l,i,G2 g1,u,L,i,G2 G1,u,L,i,G2
(Al

<€ ' > ' € ' ' i
g2 G2 G2 g2 Al g2 G2 >i<

< | G2 g2
<€

I—
—

>
>
>

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 49 bHStOl ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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GNPCAP (G1) URBANIZA (U) LITERACY (L) INDLAB (1) GOVSTAB (G2)

G1,u,L,i,G2

Ireland

Finland

Sweden

France

G1,u,L,1,G2

SURVIVED [1]

Belgium

Netherlands

Czechoslovakia

G1,U,L,1,G2

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets ;
(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 50 br|StO| ‘ aC ; Uk
Analysis and Related Techniques. SAGE Publication.
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GNPCAP (G1) URBANIZA (U) GOVSTAB (G2)
G1,u,L,i,G2
GNPCAP * urbaniza* LITERACY *
GOVSTAB «— :
> SURVIVAL
G1,u,L,1,G2
SURVIVED [1]
Netherlands
G1,U,L,1,G2
Ref . Ragin (2008). Qualitative C tive Analysi i F Set '
e s e o AR i 51 bristol.ac.uk

Analysis and Related Techniques. SAGE Publication.
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GNPCAP (G1) URBANIZA (U) LITERACY (L) INDLAB (1) GOVSTAB (G2)

G1,u,L,i,G2

GNPCAP * urbaniza * LITERACY *
GOVSTAB —

- SURVIVAL Finland

Sweden

Ireland

France Do not expect to find

SURVIVED [1] G1,u,L,1,G2

perfect causal
symmetry!

GNPCAP * URBANIZA * LITERACY * =
4—
INDLAB * GOVSTAB Netherlands
- SURVIVAL
G1,U,L,1,G2
(5OA). 1 Configurational Comparative Methods: Guatative Comparative 5 oristol.ac.uk

Analysis and Related Techniques. SAGE Publication.
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GNPCAP (G1) URBANIZA (U) GOVSTAB (G2)
gl,u,l,i,g2 gl,u,l,i,G2 gl,u,L,i,g2 gl,u,L,i,G2

G1l,u,L,l,g2

Austria

- survival

gnpcap * urbaniza * indlab

Germany

G1,U,L,1,g2

breakdown [0]

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 53 bHStOl ' aC s Uk

Analysis and Related Techniques. SAGE Publication.



-Vé University of
BRISTOL South West Doctoral Training

July 2019

GNPCAP (G1) URBANIZA (U) GOVSTAB (G2)
gl,u,l,i,g2 gl,u,l,i,G2 gl,u,L,i,g2 gl,u,L,i,G2

G1l,u,L,l,g2

Austria

gnpcap * urbaniza * indlab

) INDLAB * govstab
- survival g

- survival

| Austria__
GNPCAP * LITERACY *
-
| Germany _

Germany

G1,U,L,1,g2

breakdown [0]

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 54 bHStOl ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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l. What is QCA
1.1 Boolean algebra
1.2 Boolean minimisation
1.3 Necessary vs. sufficient conditions ()
1.4 Veen diagram
lI. Crisp-set QCA
2.1 The truth table
2.2 Types of configurations

2.3 Resolve contradictory configurations

lll. Fuzzy-set QCA
3.1 Calibration of fuzzy-set
3.2 Logical AND & OR

3.3 Necessary vs. sufficient conditions (I1)
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What if we have continuous variables and do
NOT want to dichotomise?
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AUS: Austria 334 334 0.05
BEL: Belgium 1098 60.5 94.4 48.9 4 0.95
CZE: Czechoslovakia 568 69.0 95.9 37.4 6 0.89
EST: Estonia 468 28.5 95 14.0 6 0.12
FIN: Finland 590 22.0 99.1 22.0 9 0.77
FRA: France 983 21.2 96.2 34.8 5 0.95
GER: Germany 795 56.5 98.0 404 11 0.05
GRE: Greece 390 31.1 59.2 28.1 10 0.06
HUN: Hungary 424 36.3 85.0 21.6 13 0.42
IRE: Ireland 662 25.0 95.0 14.5 5 0.92
ITA: Italy 517 314 72.1 29.6 9 0.05
NET: Netherlands 1008 78.8 99.9 39.3 2 0.95
POL: Poland 350 37.0 76.9 11.2 21 0.12
POR: Portugal 320 15.3 38.0 23.1 19 0.05
ROM: Romania 331 21.9 61.8 12.2 7 0.21
SPA: Spain 367 43.0 55.6 25.2 12 0.06
SWE: Sweden 897 34.0 99.9 323 6 0.95
UK: United Kingdom 1038 74.0 99.9 49.9 4 0.95

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 57 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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lll. Fuzzy-set QCA

Partial membership in

Country Crisp set | Continuous a condition allowed!
fuzzy set
A 0 0.27
Plot of Degree of Membership in the Set of Rich Countries

B 1 0.95 ]
C 1 0.77 o

: o5
D 0 0.41 o |
E 0 0.19 .

R
F 1 0.55 fol g

’ §

. o] o
0 = non-membership - ———————— -
National Income Per Capit

1 = full-membership

mary.zhang@bristol.ac.uk 58 oristol.ac.uk
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l. What is QCA
1.1 Boolean algebra
1.2 Boolean minimisation
1.3 Necessary vs. sufficient conditions ()
1.4 Veen diagram
lI. Crisp-set QCA
2.1 The truth table
2.2 Types of configurations

2.3 Resolve contradictory configurations

lll. Fuzzy-set QCA
3.1 Calibration of fuzzy-set
3.2 Logical AND & OR

3.3 Necessary vs. sufficient conditions (I1)
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Examples of fuzzy-set calibration

Cri " 3-value fuzzy 4-value fuzzy 6-value fuzzy Continuous
risp se sat set set fuzzy set
1 =fullyin
0.9 = mostly but N :
1= fullyin notfullyin ] I“,!Y;Z ?r;sth<a):1
1 =fullyin 0.67 = more in 0.6 = more or less out
1 =fullyin 0.5 = neither fully than out in 05 = et e
0 = fully out in nor fully out 0.33=moreout 0.4 =more or less ' nor out
0 = fully out than in out 0<x<.05 = fully
0 = fully out 0.1 = mostly but '
not fully out out
0 = fully out
Equal intervals are not Value of 0.5 = max. ambiguity regarding
necessary whether a case is in or out a condition

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 60 bHS-I:Ol ' aC s UK

Analysis and Related Techniques. SAGE Publication.
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AUS: Austria 33.4 33.4 0.05
BEL: Belgium 1098 60.5 94.4 48.9 4 0.95
CZE: Czechoslovakia 568 69.0 95.9 37.4 6 0.89
EST: Estonia 468 28.5 95 14.0 6 0.12
FIN: Finland 590 22.0 99.1 22.0 g 0.77
FRA: France 983 21.2 96.2 34.8 5 0.95
GER: Germany 795 56.5 98.0 40.4 11 0.05
GRE: Greece 390 31.1 59.2 28.1 10 0.06
HUN: Hungary 424 36.3 85.0 21.6 13 0.42
IRE: Ireland 662 25.0 95.0 14.5 5 0.92
ITA: Italy 517 314 72.1 29.6 9 0.05
NET: Netherlands 1008 78.8 99.9 39.3 2 0.95
POL: Poland 350 37.0 76.9 11.2 21 0.12
POR: Portugal 320 15.3 38.0 23.1 19 0.05
ROM: Romania 331 21.9 61.8 12.2 7 0.21
SPA: Spain 367 43.0 55.6 25.2 12 0.06
SWE: Sweden 897 34.0 99.9 323 6 0.95
UK: United Kingdom 1038 74.0 99.9 49.9 4 0.95

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 61 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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AUS: Austria 0.81 0.12 0.99 0.73 0.43 0.05
BEL: Belgium 0.99 0.89 0.98 1.00 0.98 0.95
CZE: Czechoslovakia 0.58 0.98 0.98 0.90 0.91 0.89
EST: Estonia 0.16 0.07 0.98 0.01 0.91 0.12
FIN: Finland 0.58 0.03 0.99 0.08 0.58 0.77
FRA: France 0.98 0.03 0.99 0.81 0.95 0.95
GER: Germany 0.89 0.79 0.99 0.96 0.31 0.05
GRE: Greece 0.04 0.09 0.13 0.36 0.43 0.06
HUN: Hungary 0.07 0.16 0.88 0.07 0.13 0.42
IRE: Ireland 0.72 0.05 0.98 0.01 0.95 0.92
ITA: Italy 0.34 0.10 0.41 0.47 0.58 0.05
NET: Netherlands 0.98 1.00 0.99 0.94 0.99 0.95
POL: Poland 0.02 0.17 0.59 0.00 0.00 0.12
POR: Portugal 0.01 0.02 0.01 0.11 0.01 0.05
ROM: Romania 0.01 0.03 0.17 0.00 0.84 0.21
SPA: Spain 0.03 0.30 0.09 0.21 0.20 0.06
SWE: Sweden 0.95 0.13 0.99 0.67 0.91 0.95
UK: United Kingdom 0.98 0.99 0.99 1.00 0.98 0.95

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 62 bﬂSJ[OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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Calibration: before vs. after Redesigning Social Inquiry

GNPCAP
1.2 Charles C. Ragin
Department of Sociology and
1 Department of Political Science
University of Arizona
0.8 Tucson, AZ 85721 USA
0.6
www.fsqca.com
0.4 www.compasss.org
www.u.arizona.edu/~cragin
0.2 cragin@u.arizona.edu
0
. > ey S S AN .
ESFFLFE TSNS S ST
PO IR SN e SO SR A SIS SO O Sl S RIS N
G oY F & & T & & @ F
P R G, SO IO S AR M N
< &S & RAERS) s 8
« S o
d S

= GNPCAP: BEFORE === GNPCAP: AFTER
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Calibration: before vs. after Redesigning Social Inquiry

URBANIZA .
Charles C. Ragin
1.2 Department of Sociology and
Department of Political Science
1 University of Arizona
Tucson, AZ 85721 USA
0.8
0.6 www.fsqca.com
Www.compasss.org
0.4 www.u.arizona.edu/~cragin
cragin@u.arizona.edu
0.2
0
- - > > > A :
LT FLFE IS LSS S E LGS
R PRI SN RPN R SR e R
S M E S &y ¢ I F & T
I K ] %O S S
& >
@) 0%

e JRBANIZA: BEFORE = e====URBANIZA: AFTER

mary.zhang@bristol.ac.uk 64 oristol.ac.uk



-wé University of
BRISTOL 01 August 2019

Calibration: before vs. after Redesigning Social Inquiry

LITERACY .
Charles C. Ragin
1.2 Department of Sociology and
Department of Political Science
1 University of Arizona
Tucson, AZ 85721 USA
0.8
0.6 www.fsqca.com
www.compasss.org
0.4 www.u.arizona.edu/~cragin
cragin@u.arizona.edu
0.2
0

RS (\A & S N ¥

SR S > < & & 2NN
& > @ PG A A N S © Q IS
%.w Q)Q‘}"o o‘}OA /\‘Q/c‘} <& V"(é . Q}é‘ %(5\ \290 ((;\@ ¥ ‘\z&\ \;Qo QO«:& QQ@ QV:'L) 5 & o
NI N S S O SO R O F TP
9% N @ Q Q*O S 0(\\
& &

== | [TERACY: BEFORE === |[|TERACY: AFTER
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Calibration: before vs. after Redesigning Social Inquiry

INDLAB Charles C. Ragin
1.2 Department of Sociology and
Department of Political Science
1 University of Arizona
Tucson, AZ 85721 USA
0.8
0.6 www.fsqca.com
www.compasss.org
0.4 www.u.arizona.edu/~cragin
cragin@u.arizona.edu
0.2
0
@ X @ Q& ¢ & QA O N ¥ Q2 L O
& Q)&f@ & o & « ) & o & & /\\%\@ é\%& & & & \;Q% 5&& . \(\o?o@
VQC) > &S & < & & S %‘*’:& L & @fb F ¥ e,t;E
T & & & © S S &
& N &

= [NDLAB: BEFORE === |NDLAB: AFTER
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Calibration: before vs. after Redesigning Social Inquiry

GOVSTAB Charles C. Rggln
Department of Sociology and
2.5 Department of Political Science
University of Arizona
2 Tucson, AZ 85721 USA
1.5
www.fsqca.com
www.compasss.org
. www.u.arizona.edu/~cragin
cragin@u.arizona.edu
0.5
0
. AN . .
a,&*\’b N %& i \fa‘\b & & Q/& Q?A \fb‘\b \x’?}* fzﬁ‘& \'b‘\b & 7,<\<b Q’b\o & 606\
A R SR e AN U SN SR P Sl M C
S S R S IO R & & & ° (;2\}\%" N
d N

e GOVSTAB: BEFORE === GOVSTAB: AFTER
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3.1 Calibration of fuzzy-set

“The specific translation of ordinal ranks to fuzzy
membership scores depends on the fit between the
content of the ordinal categories and the researcher’s
conceptualisation of the fuzzy set...researchers must
calibrate membership scores using substantive and
theoretical knowledge and should NOT be
mechanical” (Rihoux & de Meur, 2012, p.92)

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 68 bﬂSJ[OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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l. What is QCA
1.1 Boolean algebra
1.2 Boolean minimisation
1.3 Necessary vs. sufficient conditions ()
1.4 Veen diagram
lI. Crisp-set QCA
2.1 The truth table
2.2 Types of configurations

2.3 Resolve contradictory configurations

lll. Fuzzy-set QCA
3.1 Calibration of fuzzy-set
3.2 Logical AND & OR

3.3 Necessary vs. sufficient conditions (I1)
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3.2 Logical AND & OR

With fuzzy sets, logical AND is

accomplished by taking the

minimum membership score of each
no longer as simple as case in the sets of conditions that are

_ combined.
* = logical AND

+ = logical OR _ _ _
With fuzzy sets, logical OR is
accomplished by taking the
maximum membership score of each
case in the sets of conditions that are
combined.

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets 70 bnSJ[OI . aC s Uk

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative
Analysis and Related Techniques. SAGE Publication.
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CASE DEVELOPMENT URBANISATION LITERACY logical AND Logical OR
(D) (V) (L) (min) (max)
AUS: Austria 0.81 0.12 0.99 ? ?
BEL: Belgium 0.99 0.89 0.98 ? ?
CZE: Czechoslovakia 0.58 0.98 0.98 ? ?
EST: Estonia 0.16 0.07 0.98 ? ?
FIN: Finland 0.58 0.03 0.99 ? ?
FRA: France 0.98 0.03 0.99 ? ?
GER: Germany 0.89 0.79 0.99 ? ?
GRE: Greece 0.04 0.09 0.13 ? ?
HUN: Hungary 0.07 0.16 0.88 ? ?
IRE: Ireland 0.72 0.05 0.98 ? ?
ITA: Italy 0.34 0.10 0.41 ? ?
NET: Netherlands 0.98 1.00 0.99 ? ?
POL: Poland 0.02 0.17 0.59 ? ?
POR: Portugal 0.01 0.02 0.01 ? ?
ROM: Romania 0.01 0.03 0.17 ? ?
SPA: Spain 0.03 0.30 0.09 ? ?
SWE: Sweden 0.95 0.13 0.99 ? ?
UK: United Kingdom 0.98 0.99 0.99 ? ?
Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets 71 oristol.ac.uk

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative
Analysis and Related Techniques. SAGE Publication.
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) (U) (L) D*U*L D+U+L
AUS: Austria 0.81 0.12 0.99 0.12 0.99
BEL: Belgium 0.99 0.89 0.98 0.89 0.98
CZE: Czechoslovakia 0.58 0.98 0.98 0.58 0.98
EST: Estonia 0.16 0.07 0.98 0.07 0.98
FIN: Finland 0.58 0.03 0.99 0.03 0.99
FRA: France 0.98 0.03 0.99 0.03 0.99
GER: Germany 0.89 0.79 0.99 0.79 0.99
GRE: Greece 0.04 0.09 0.13 0.04 0.13
HUN: Hungary 0.07 0.16 0.88 0.07 0.88
IRE: Ireland 0.72 0.05 0.98 0.05 0.98
ITA: Italy 0.34 0.10 0.41 0.10 0.41
NET: Netherlands 0.98 1.00 0.99 0.98 0.99
POL: Poland 0.02 0.17 0.59 0.02 0.59
POR: Portugal 0.01 0.02 0.01 0.01 0.02
ROM: Romania 0.01 0.03 0.17 0.01 0.17
SPA: Spain 0.03 0.30 0.09 0.03 0.30
SWE: Sweden 0.95 0.13 0.99 0.13 0.99
UK: United Kingdom 0.98 0.99 0.99 0.98 0.99
Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets 72 brl SJ[O[ ac.u K

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative
Analysis and Related Techniques. SAGE Publication.
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l. What is QCA
1.1 Boolean algebra
1.2 Boolean minimisation
1.3 Necessary vs. sufficient conditions ()
1.4 Veen diagram
lI. Crisp-set QCA
2.1 The truth table
2.2 Types of configurations

2.3 Resolve contradictory configurations

lll. Fuzzy-set QCA
3.1 Calibration of fuzzy-set
3.2 Logical AND & OR

3.3 Necessary vs. sufficient conditions (I1)
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3.2 Necessary vs. sufficient conditions (ll)

Consistency (Yi < Xi) = Y (min(Xi, Yi))/>(Yi) A ne(:gssary condition is a
condition that must be present for

the outcome to occur, but its
presence does not guarantee that

10

= 9 occurrence.
8

c
£ .
S o WM The set of cases within
» E B .
2 S the outcome is a
_ s 4 ..
N - subset of cases within
3 2 the causal conditions.
£ 1
[<8)
= 0

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative 74 bHS-I:OI ' aC s Uk

Analysis and Related Techniques. SAGE Publication.
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3.2 Necessary vs. sufficient conditions (ll)

Consistency (Xi < Yi) = Y(min(Xi, Yi))/Y(Xi) A su_fficieqt _condition ! condit_ion
that is sufficient for an outcome, if

the outcome always occurs when the
condition (or combination of
conditions) is present.

=
o

The set of cases in a
condition is also a

subset of cases in the
outcome.

Membership score in an
outcome
O R, N W b UT OO N O O

Cooper, B., & Glaesser, J. (2016). Qualitative Comparative Analysis, Necessary .
Conditions, and Limited Diversity: Some Problematic Consequences of b ‘t I k
Schneider and Wagemann’s Enhanced Standard Analysis. Field Methods, 28(3), 75 r|8 O 5 aC ' U

300-315. https://doi.org/10.1177/1525822X15598974
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3.2 Necessary vs. sufficient conditions (ll)

Necessary

,/"\\
Outcome

Sufficient

mary.zhang@bristol.ac.uk 76 oristol.ac.uk



-wé University of
BRISTOL South West Doctoral Training

July 2019
) (U) (L) D*U*L D+U+L
AUS: Austria 0.81 0.12 0.99 0.12 0.99
BEL: Belgium 0.99 0.89 0.98 0.89 0.98
CZE: Czechoslovakia 0.58 0.98 0.98 0.58 0.98
EST: Estonia 0.16 0.07 0.98 0.07 0.98
FIN: Finland 0.58 0.03 0.99 0.03 0.99
FRA: France 0.98 0.03 0.99 0.03 0.99
GER: Germany 0.89 0.79 0.99 0.79 0.99
GRE: Greece 0.04 0.09 0.13 0.04 0.13
HUN: Hungary 0.07 0.16 0.88 0.07 0.88
IRE: Ireland 0.72 0.05 0.98 0.05 0.98
ITA: Italy 0.34 0.10 0.41 0.10 0.41
NET: Netherlands 0.98 1.00 0.99 0.98 0.99
POL: Poland 0.02 0.17 0.59 0.02 0.59
POR: Portugal 0.01 0.02 0.01 0.01 0.02
ROM: Romania 0.01 0.03 0.17 0.01 0.17
SPA: Spain 0.03 0.30 0.09 0.03 0.30
SWE: Sweden 0.95 0.13 0.99 0.13 0.99
UK: United Kingdom 0.98 0.99 0.99 0.98 0.99
Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets 77 brl SJ[O[ ac.u K

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative
Analysis and Related Techniques. SAGE Publication.
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~D*~U . Breakdo
x o Survival wn
AUS: Austria 0.81 0.12 0.99 0.12 0.19 0.88 0.01 0.01 0.05 0.95
BEL: Belgium 0.99 0.89 0.98 0.89 0.01 0.11 0.02 0.01 0.95 0.05
CZE: Czechoslovakia 0.58 0.98 0.98 0.58 0.42 0.02 0.02 0.02 0.89 0.11
EST: Estonia 0.16 0.07 0.98 0.07 0.84 0.93 0.02 0.02 0.12 0.88
FIN: Finland 0.58 0.03 0.99 0.03 0.42 0.97 0.01 0.01 0.77 0.23
FRA: France 0.98 0.03 0.99 0.03 0.02 0.97 0.01 0.01 0.95 0.05
GER: Germany 0.89 0.79 0.99 0.79 0.11 0.21 0.01 0.01 0.05 0.95
GRE: Greece 0.04 0.09 0.13 0.04 0.96 0.91 0.87 0.87 0.06 0.94
HUN: Hungary 0.07 0.16 0.88 0.07 0.93 0.84 0.12 0.12 0.42 0.58
IRE: Ireland 0.72 0.05 0.98 0.05 0.28 0.95 0.02 0.02 0.92 0.08
ITA: Italy 0.34 0.10 0.41 0.10 0.66 0.90 0.59 0.59 0.05 0.95
NET: Netherlands 0.98 1.00 0.99 0.98 0.02 0.00 0.01 0.00 0.95 0.05
POL: Poland 0.02 0.17 0.59 0.02 0.98 0.83 0.41 0.41 0.12 0.88
POR: Portugal 0.01 0.02 0.01 0.01 0.99 0.98 0.99 0.98 0.05 0.95
ROM: Romania 0.01 0.03 0.17 0.01 0.99 0.97 0.83 0.83 0.21 0.79
SPA: Spain 0.03 0.30 0.09 0.03 0.97 0.70 0.91 0.70 0.06 0.94
SWE: Sweden 0.95 0.13 0.99 0.13 0.05 0.87 0.01 0.01 0.95 0.05
UK: United Kingdom 0.98 0.99 0.99 0.98 0.02 0.01 0.01 0.01 0.95 0.05

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets 78 bHS-tOI aC Uk

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative
Analysis and Related Techniques. SAGE Publication.
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~D*~U . Breakdo
x o Survival wn
AUS: Austria 0.81 0.12 0.99 0.12 0.19 0.88 0.01 0.01 0.05 0.95
BEL: Belgium 0.99 0.89 0.98 0.89 0.01 0.11 0.02 0.01 0.95 0.05
CZE: Czechoslovakia 0.58 0.98 0.98 0.58 0.42 0.02 0.02 0.02 0.89 0.11
EST: Estonia 0.16 0.07 0.98 0.07 0.84 0.93 0.02 0.02 0.12 0.88
FIN: Finland 0.58 0.03 0.99 0.03 0.42 0.97 0.01 0.01 0.77 0.23
FRA: France 0.98 0.03 0.99 0.03 0.02 0.97 0.01 0.01 0.95 0.05
GER: Germany 0.89 0.79 0.99 0.79 0.11 0.21 0.01 0.01 0.05 0.95
GRE: Greece 0.04 0.09 0.13 0.04 0.96 0.91 0.87 0.87 0.06 0.94
HUN: Hungary 0.07 0.16 0.88 0.07 0.93 0.84 0.12 0.12 0.42 0.58
IRE: Ireland 0.72 0.05 0.98 0.05 0.28 0.95 0.02 0.02 0.92 0.08
ITA: Italy 0.34 0.10 0.41 0.10 0.66 0.90 0.59 0.59 0.05 0.95
NET: Netherlands 0.98 1.00 0.99 0.98 0.02 0.00 0.01 0.00 0.95 0.05
POL: Poland 0.02 0.17 0.59 0.02 0.98 0.83 0.41 0.41 0.12 0.88
POR: Portugal 0.01 0.02 0.01 0.01 0.99 0.98 0.99 0.98 0.05 0.95
ROM: Romania 0.01 0.03 0.17 0.01 0.99 0.97 0.83 0.83 0.21 0.79
SPA: Spain 0.03 0.30 0.09 0.03 0.97 0.70 0.91 0.70 0.06 0.94
SWE: Sweden 0.95 0.13 0.99 0.13 0.05 0.87 0.01 0.01 0.95 0.05
UK: United Kingdom 0.98 0.99 0.99 0.98 0.02 0.01 0.01 0.01 0.95 0.05

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets 79 b ri SJ[O .ac.u k

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative
Analysis and Related Techniques. SAGE Publication.
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Necessary condition

A necessary condition is a
condition that must be present
for the outcome to occur, but
its presence does not guarantee
that occurrence.

Membership in SURVIVAL

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Membership inlL
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~D*~U . Breakdo

x o Survival wn
AUS: Austria 0.81 0.12 0.99 0.12 0.19 0.88 0.01 0.01 0.05 0.95
BEL: Belgium 0.99 0.89 0.98 0.89 0.01 0.11 0.02 0.01 0.95 0.05
CZE: Czechoslovakia 0.58 0.98 0.98 0.58 0.42 0.02 0.02 0.02 0.89 0.11
EST: Estonia 0.16 0.07 0.98 0.07 0.84 0.93 0.02 0.02 0.12 0.88
FIN: Finland 0.58 0.03 0.99 0.03 0.42 0.97 0.01 0.01 0.77 0.23
FRA: France 0.98 0.03 0.99 0.03 0.02 0.97 0.01 0.01 0.95 0.05
GER: Germany 0.89 0.79 0.99 0.79 0.11 0.21 0.01 0.01 0.05 0.95
GRE: Greece 0.04 0.09 0.13 0.04 0.96 0.91 0.87 0.87 0.06 0.94
HUN: Hungary 0.07 0.16 0.88 0.07 0.93 0.84 0.12 0.12 0.42 0.58
IRE: Ireland 0.72 0.05 0.98 0.05 0.28 0.95 0.02 0.02 0.92 0.08
ITA: Italy 0.34 0.10 0.41 0.10 0.66 0.90 0.59 0.59 0.05 0.95
NET: Netherlands 0.98 1.00 0.99 0.98 0.02 0.00 0.01 0.00 0.95 0.05
POL: Poland 0.02 0.17 0.59 0.02 0.98 0.83 0.41 0.41 0.12 0.88
POR: Portugal 0.01 0.02 0.01 0.01 0.99 0.98 0.99 0.98 0.05 0.95
ROM: Romania 0.01 0.03 0.17 0.01 0.99 0.97 0.83 0.83 0.21 0.79
SPA: Spain 0.03 0.30 0.09 0.03 0.97 0.70 0.91 0.70 0.06 0.94
SWE: Sweden 0.95 0.13 0.99 0.13 0.05 0.87 0.01 0.01 0.95 0.05

UK: United Kingdom 0.98 0.99 0.99 0.98 0.02 0.01 0.01 0.01 0.95 0.05 ‘

Reference: Ragin (2008). Qualitative Comparative Analysis using Fuzzy Sets 81 bFISJ[O .aC. Uk

(fsQCA). In Configurational Comparative Methods: Qualitative Comparative
Analysis and Related Techniques. SAGE Publication.



-wé University of
BRISTOL 01 August 2019

A sufficient condition is a
condition that is sufficient for
an outcome, if the outcome
always occurs when the
condition (or combination of
conditions) is present.

Membership in BREAKDOWN

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Membershipin~D*~U *~L
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¢ TOSMANA

http://www.Socsci.u _
ci.edu/~cragin/fsQOC https://www.tosmana.net/  https://www.r-project.org/

A/software.shtml
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Any questions?
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Thank you!
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