Contents

1 Understanding Operational Risk

1.1
1.2
13
14
1.5
1.6
1.7
1.8

2.1
2.2
2.3
24
2.5
2.6

3.1
3.2
33

34
3.5
3.6

37
3.8

Introduction

Our Approach to Operational Risk Quantification
Regulatory Framework

The Fundamentals of Calculating Operational Risk Capital
Notation and Definitions

The Calculation of Operational Risk Capital in Practice
Organization of the Book

Further Reading and Bibliographic Notes

Operational Risk Data and Parametric Models

Introduction

Internal Data and External Data

Basic Parametric Severity Distributions

The Generalized Champernowne Distribution
Quantile Estimation

Further Reading and Bibliographic Notes

Semiparametric Models for Operational Risk Severities

Introduction

Classical Kernel Density Estimation

Transformation Method

3.3.1 Asymptotic Theory for the Transformation Kernel
Density Estimator

3.3.2 Transformation Method with a Cumulative
Distribution Function

Bandwidth Selection

Boundary Correction

Transformation with the Generalized Champernowne

Distribution

Results for the Operational Risk Data

Further Reading and Bibliographic Notes

00 QN L W N =

10

13
13
14
16
19
24
25

29
29
30
33

35

36
38
39

41
43
44



4 Combining Operational Risk Data Sources

4.1
42
43
44
4.5

Why Mixing?

Combining Data Sources with the Transformation Method
The Mixing Transformation Technique

Data Study

Further Reading and Bibliographic Notes

5 Underreporting

5.1
52
53
54

5.5

5.6

57

Introduction

The Underreporting Function

Publicly Reported Loss Data

A Semiparametric Approach to Correction for Underreporting

5.4.1 Setting up a Model for the Sampling of Operational
Risk Claims with Underreporting

54.2 A Transformation Approach to Tail Flattening Ac-
counting for Underreporting

An Application to Evaluate Operational Risk with Correction

for Underreporting in Publicly Reported Losses

An Application to Evaluate Internal Operational Risk with

Correction for Underreporting

5.6.1 Aggregated Analysis Incorporating six Event Risk
Categories

5.6.2 Results

Further Reading and Bibliographic Notes

6 Combining Underreported Internal and External Data for Op-
erational Risk Measurement

6.1
6.2

6.3

6.4
6.5
6.6

Introduction

Data Availability

6.2.1 Minimum Collection Threshold

6.2.2 Modeling Each Data Set Separately

Underreporting Losses

6.3.1 Correcting for Underreporting and Collection Thresh-
old

6.3.2 Including Underreporting in the Estimation Procedure

A Mixing Model in a Truncation Framework

Operational Risk Application

Further Reading and Bibliographic Notes

7 A Guided Practical Example

7.1
7.2

Introduction

Descriptive Statistics and Basic Procedures in SAs©

7.2.1 Fitting the Generalized Champernowne Distribution
in SAS©

49
49
50
51
52
55

57
57
58
60
62

63

63

65

68

70
70
72

73
73
74
75
76
77

79
80
83
86
92

95
95
95

104



1.3
7.4
7.5
7.6

7.2.2  Quantile Estimation for Basic Parametric Distributions

7.2.3 Quantile Estimation for the Generalized
Champernowne Distribution

Transformation Kernel Estimation

Combining Internal and External Data

Underreporting Implementation

Programming in R

7.6.1 Basic Functions

7.6.2 Figures in Chapters 2 and 3

Bibliography

Index

108

112
116
123
145
171
171
177

203

209



