
Contents

1 Introduction..................................................................................................  1

2 Introduction to R ........................................................................................... 5
2.1 Installation and U sa g e ......................................................................  5
2.2 Installing and Loading Packages......................................................  7
2.3 Basic Operations, Functions and V alues........................................  7
2.4 Using an E ditor...................................................................................  9
2.5 Objects and A ssignm ents.................................................................  11
2.6 Data S tructures...................................................................................  12

2.6.1 Vectors.....................................................................................  12
2.6.2 M atrices...................................................................................  13
2.6.3 Data F ram es...........................................................................  14
2.6.4 Lists..........................................................................................  14

2.7 Data T ypes..........................................................................................  15
2.8 Accessing D a ta ...................................................................   17
2.9 Operations on Sets..............................................................................  19
2.10 Operations on Set Memberships.........................................................  21
2.11 Importing and Exporting D ata .......................................................... 23
2.12 Finding H elp........................................................................................  24

3 Crisp-Set Q C A .............................................................................................  27
3.1 Calibrating Crisp Sets.........................................................................  27
3.2 Testing for N ecessity.........................................................................  32

3.2.1 Parameters of F it ....................................................................  33
3.2.2 Analyzing Necessity R ela tio n s............................................  33
3.2.3 Plotting Results......................................................................  35

3.3 Testing for Sufficiency......................................................................  38
3.3.1 Parameters of F it ....................................................................  38
3.3.2 Constructing the Truth Table................................................  39
3.3.3 Boolean M inim ization.......................................................... 40

xi



3.3.4 Incorporating Logical Remainders...................................... 41
3.3.5 Plotting Results......................................................................  49

4 Fuzzy-Set Q C A .............................................................................................  51
4.1 Calibrating Fuzzy S e ts ......................................................................  51

4.1.1 Theoretical Prelim inaries..................................................... 52
4.1.2 Direct Assignment.................................................................  54
4.1.3 Transformational A ssignm ent.............................................  55

4.2 Testing for N ecessity......................................................................... 62
4.2.1 Parameters of F it .................................................................... 63
4.2.2 Analyzing Necessity R ela tio n s ...........................................  64
4.2.3 Plotting Results......................................................................  67

4.3 Testing for Sufficiency......................................................................  68
4.3.1 Parameters of F it .................................................................... 69
4.3.2 Constructing the Truth Table................................................  70
4.3.3 Boolean M inim ization.......................................................... 71
4.3.4 Incorporating Logical Remainders...................................... 73
4.3.5 Further D iagnostics............................................................... 78
4.3.6 Plotting Results......................................................................  80

5 QCA Extensions.............................................................................................  83
5.1 Multi-Value Q C A ..............................................................................  83

5.1.1 Analyzing Necessity R ela tio n s ...........................................  84
5.1.2 Analyzing Sufficiency R elations........................................  86

5.2 Temporal Q C A ...................................................................................  90

R efe ren ces ............................................................................................................ 93

xii Contents

Index 97


