
367

Index

A
Advanced Measurement

Approach (AMA) project 16,
123, 191, 274, 292, 295

Basel II implementation 273–94
customer identification 5–6
implementation in Germany

295–336
options 9
scoping the 6–7
tools 9–13

Alexander (2003) 284
Algorithms

BFGS 138
Broyden–Fletcher–Goldfarb–Sha

nno (BFGS) 135, 143
EM 138, 141, 143
Newton–Raphson 135
NM simplex 138, 143
quasi-Newton 138
scoring 135

AMA implementation in Germany
management function 303–10
OpRisk control 303–10
OpRisk framework 301–2
OpRisk management 331–4
OpRisk modelling 310–31
outlook 334–5
scope of application 298–301
state of implementation 297–8
topic overview 297–8

American Bankers’ Association
(ABA) 282

Anders and van der Brink (2004)
188, 286

Anti-Money-Laundering (AML)
275

Artzner et al
(1997) 162
(1999) 162

Association of German Public
Sector Banks (VÖB) 327

Audit scores 27

B
BaFin (2005), 296
BaFin’s industry survey 295–336
Bank Secrecy Act (BSA) 275
Basel Accord 167
Basel Capital Accord (1988) 339
Basel Committee on Banking

Supervision (BCBS) 189
2 (BCBS) 339
(2002a) 343, 345
(2002b) 343, 345
(2003) 289
(2004) 171, 290

Basel formulas 32
Basel II See New Basel Capital

Accord (NBCA)
Basel II AMA implementation in

US financial institutions
273–94

Basic indicator approach,
standardised approach 292

BCBS (2004) 189
Bee (2005) 136, 138
Benchmarking 243
BIS (2004) 59
Blue-collar crime 239

AMA-Index.qxd  3/8/06  5:25 PM  Page 367



THE ADVANCED MEASUREMENT APPROACH TO OPERATIONAL RISK

368

British Bankers’ Association (BBA)
282, 343, 353

Bundesbank’s industry survey
295–336

Bundesverband Investment and
Asset Management eV (BVI)
327

C
Capital Accord 40, 365
Capital-at-risk (CaR) 74, 91, 124,

143, 170
CEBS (2005) 301
Censored data 147
Change management 265
Chernobai et al

(2005a) 146
(2005b, c) 158

Cherry picking 96
Coles (2001) 172, 177
Compound counting process 126
Compound normal distributions 61,

126
Conditional VAR (CVAR) 162
Confidence intervals 26–7
Confidence level (CL) 75
Confidence limit 76
Controlled environment 169
Correlation 92
Covariance 92–3

D
Davis (2005) 291
de Fontnouvelle, Jordan and

Rosengren (2006) 51
De Koker (2005) 278
Dempster (1977) 152
Dempster et al (1977) 129
Derivatives strategy 273
Deutsche Bundesbank 295
Dev and Sahay (2004) 293
Disclosure bias 104
Distributions 39

binomial 72
Gamma 76, 123–4, 136
generalised Pareto 136, 143, 167,

169, 278
Gumbel 124

lognormal 123–4
negative binomial 72, 311
Pareto 123
Poisson 73, 124, 169, 311
type-III generalised extreme

value 124
Weibull 123, 136

Dowd (2002) 75, 112
Durrett (1996) 126

E
E-step 131
Economic capital 39
Edward Deming 288
Embrecht, Kluppelberg and

Mikosch
(1997) 161
(1999) 172, 177, 180

Enron corporate scandal 291
Enterprise risk management

(ERM) 287
Estimates 137
Expectation-maximisation

algorithm (EM) 152
Expected frequency (EF) 158
Expected losses (EL) 145, 145–68,

170
Expected severity (ES) 158
Expected tail loss (ETL) 86
External data 11
Extreme-value theory (EVT) tests

26, 278, 313
operational risk data 169–83

F
Federal Financial Supervisory

Authority (BaFin) 295
Federal Reserve Bank of New York

(2003) 188
Fernández

(2003a) 339
(2003b) 344
(2004) 340

Financial institution (FI) 248
Financial Risk Management

(FRM) 365
Financial-services firms

business applications 261–6

AMA-Index.qxd  3/8/06  5:25 PM  Page 368



INDEX

369

classification taxonomy 253–5
disclaimers 250–1
event types 255–6
forward trends 267–8
methodology 251–3
operational risk measurement

247–69
PRISM effect of change 266–7
quantification measures 256–9

Fitch First 327
Fitch Risk 282
FitchRatings (2004a) 344
Fourth moment 61
Frachot, Moundoulaud and

Roncalli (2004) 293
Frost et al (2001) 340
FSA (2005) 188

G
General ledger mapping assistant

119
German Academic Exchange

Service (DAAD) 145
Global Operational Risk Loss

Database (Gold) 327
Global Risk Management

Solutions (GRMS) 365

H
Haubenstock and Hardin (2003)

293
Herman Kahn (1967) 188
Hessian matrix 135
High-frequency, low-severity

(HFLS) 198
Hoffman and Johnson (1997) 103
Howitt, Mainelli and Taylor (2004)

289
Hübner, Laycock and Peemöller

(2001) 338
Hybrid 17

I
Impact assessment 191
Incomplete-data setup 125
Indexes

asset protection 238
client satisfaction 238

employee satisfaction 238
ethical quality 238
litigation exposure 238
process quality 238
technology stability 238

Indicators 215
Industry Working Group on

Operational Risk 296
Internal Control Framework of

COSO 283
Internal data 10
Internal Measurement Approach

123
International Convergence of

Capital Measures and
Regulations 365

International Securities Dealers
Association (ISDA) 343

International Swaps and
Derivatives Association 353

J
J. L. Borges 187
Jenkins, Slade and Street (2005)

199
Jensen (1993) 201
Johnson, Kotz and Balakrishnan

(1994) 61, 89
(1995) 172

Johnson, Kotz and Kemp (1993)
72

K
Keeping (1995) 69
Key Control Effectiveness

Indicator (KCI) 217
Key risk indicators (KRIs) 17, 211,

263, 286
advanced applications for

236–41
aggregation of indicators

227–36
industry KRI repository 241–4
in operational risk management

(ORM) 215–45
programme fundamentals

216–27
reporting of indicators 227–36

AMA-Index.qxd  3/8/06  5:25 PM  Page 369



THE ADVANCED MEASUREMENT APPROACH TO OPERATIONAL RISK

370

Kimball (2000) 201
Klugman et al (1998) 124, 127, 136,

138
Klugman, Panjer and Willmot

(1998) 72, 212
(2004) 147, 171, 182

Kurtosis 61–2, 66

L
Lam (2003) 287
Leibniz rule 71
Leighton (2004) 289
Lindskog and McNeil (2003) 143
Linneman and Kennel (1997) 188
Lord Kelvin 59
Loss data challenge 117–21
Loss distribution approach (LDA)

16, 52, 278, 310, 359
EM algorithm 129–31
empirical applications 136–41
estimating operational losses

125–36
modelling operational losses

125–36
parameters estimation 123–44
truncated data 134–6

Loss-given default (LGD) 47
Low-frequency, high-severity

(LFHS) 198
Lucas (1976) 212

M
M-step 131, 136
Management information system

(MIS) 308
Mathematical models for

analysing loss data 59–113
Maximum-likelihood estimation

(MLE) 125, 152, 172
McLachlan and Krishnan (1996)

129, 131, 134–6
McNeil and Saladin (1997) 171–2
Mean 61–2
Mikosch (2004) 124
Monetary impact 102
Monte Carlo

engine 74, 89
iterations 85

procedure 146
simulations 44, 75–6, 81, 84, 89,

212
stochastic engine 96
study 140–1
techniques 38

Moscadelli (2004) 167
Multinational Operational Risk

Exchange (MORE) 282

N
Nakada (2004) 280
Nelder–Mead (NM) simplex

algorithm 135–6
Net Risk 282
New Basel Accord (2004) 189
New Basel Capital Accord

(NBCA) 339
Non-randomly missing data 147

O
Operational risk

biased parameter estimates
158–64

incomplete data 147–8
incomplete data approaches

148–52
incorrect approaches on

parameter estimates 153–8
parameters estimation

procedure 152–3
treatment of incomplete data

145–68
Operational risk capital modelling

capital consequences of power-
law behaviour 44–6

correlation assumptions 29–31
diversification assumptions

29–31
factors to consider 18–20
insurance 31
IRB (internal ratings-based)

approach for 38, 46–9
mathematical derivation of key

results 53–7
model approaches 16–18
model validation 32–4
modelling decisions 20–9

AMA-Index.qxd  3/8/06  5:25 PM  Page 370



INDEX

371

power-law behaviour 40–3
shift in focus 49–52
statistical modelling of

operational risk 38
Operational Risk data eXchange

association (ORX) 327
Operational risk economic capital

measurement
economic capital calculation

73–92
event classification 97–103
frequency distribution 72–3
mixing internal data with

external data 103–12
operational risk economic

capital diversification 92–5
scenario analysis 95–6
severity distribution for

historical loss data 60–71
Operational Risk Exchange

Association (ORX) 282, 345,
365

Operational risk exposure 39
Operational risk loss event 102
Operational risk management

(ORM) 275
expert group on 298
in financial institutions 337–65
framework for 340–2
industry working group on 312
key risk indicators 215–45
preliminary research 343–4
questionnaire 344–63
scenario analysis 187–214

Operational risk management
(ORM) framework 117

Operational Risk Management
Suite (ORMS) 118

Operational risk measurement
advanced measurement

approaches 277–8
Basel II AMA implementation

273–94
external loss-event data 281–2
at financial-services firms

247–69
governance issues in

operational risk 289–90

key risk indicators (KRIs) 286–9
loss distribution approach

(LDA) 278–81
risk and control self-assessment

282–5
scenario analysis 286

Operational risk (OpRisk) 59, 247,
273, 295, 337

Operational Risk subgroup of the
Accord Implementation Group
(AIGOR) 313

OpRisk control and management
function (ORCMF) 303

OpRisk economic capital model
I 75–83
II 84–6
III 86–8

OpVantage 327

P
Parameter estimates effects 145–68
Payment systems stability 239
Peaks-over-threshold (PoT)

method 169, 313
Peccia (2004) 283
Poisson compound process 126
Poisson–lognormal model 124,

136, 154, 159, 166
Power (2003) 338
PricewaterhouseCoopers (PwC)

343, 353
Probability assessment 191
Probability density function (pdf)

62
Probability-weighted average 87
PwC (2002) 343, 365

Q
Qualitative adjustment value 9, 89

R
Rachev, Menn and Fabozzi (2005)

163
Randomly missing data 165
Return on investment (ROI) 261
Rioux and Klugman (2004) 182
Risk and control assessment

(RCA) 236

AMA-Index.qxd  3/8/06  5:25 PM  Page 371



THE ADVANCED MEASUREMENT APPROACH TO OPERATIONAL RISK

372

Risk capital 39
Risk Management Association

(RMA) 282
(2003) 365
(2005) 217

Risk Management Group (RMG)
343

Risk mapping 195
Risk matrix 259
Robert Morris Associates (RMA)

343
(1999) 353

Root-cause analysis 286

S
Sahay and Dev (2005) 284
Sarbanes–Oxley (SOX)

404 certification 283
Act 213

Sarbox treatment 9
SAS (2004) 339, 344
SAS Global Data 327
Scandizzo (2005) 190
Scandizzo and Setola (2003) 197
Scenario analysis

extreme scenarios 200–5
and high-severity events

198–200
in operational risk management

(ORM) 187–214
scenario-based risks assessment

190–8
scenario identification 205–10

Scenario-based approach
(sbAMA) 310

Scorecard 17
Shepard-Walwyn (2004) 288
Six Sigma 288
Soft scores 11
Source file validation 120
Standard deviation 61

Standard errors 137, 143
Structured scenario analysis (SSA)

17
Stultz (1996) 201

T
Tail-adjusted lognormal (TALN) 62
Tail-adjusted normal (TAN)

density function 62
Taleb (2004) 201
Taylor and Davies (2003) 293
Terrorism ratings 239
Total quality management 288
Truncated data 147
Tschoegl (2004) 201
Tyco corporate scandal 291

U
Unexpected losses (UL) 145,

145–68
Use test 305

V
Value-at-risk (VaR) 75, 189, 311,

318
Van der Heijden (1996) 188
Variance 62
Vinella (2004) 288

W
Wachovia’s approach to loss data

capture and validation 117–21
Wachovia’s enterprise ORM

framework 118
Weather events 239
Webb (1999) 273
White-collar crime 239
William Thompson 59
Working Group on Operational

Risk (WGOR) 273
WorldCom corporate scandal 291

AMA-Index.qxd  3/8/06  5:25 PM  Page 372


