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225–44, 245–70, 299–302
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see also Gaussian . . .
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FAS 157: Fair Value Accounting 412
FASB see Financial Accounting Standards Board
fast Fourier transforms 100–1, 105–6, 262–70
fat-tails 96–125, 129–51, 156–69, 220–3, 294–302

see also kurtosis
FDIC 368
Federal Reserve 49–50, 344, 358–9, 362–3, 365–8,

379, 408–13
fees, securities lending 370–2
Feller square roots 259–60
Feynman-Kac formula 81
FFAs see forward freight agreements
Financial Accounting Standards Board (FASB)

387–92, 412

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



JWBK570-IND JWBK570-Roesch Printer: Yet to Come March 12, 2013 17:42 Trim: 244mm × 168mm

Index 437
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first passage credit risk models 153, 225–44, 332–9
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LCDSs 332–9

first-to-default CDSs 272, 407
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five ‘Cs’ of mortgage credit risk 37–41, 51
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definition 25
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mortgage credit risk 4–5, 39–40, 42–51

Huang, Ming Xi 71–94, 422–3
Hui et al dynamic leverage ratio model (2007)

71–93
Hull and White interest-rate model (1990) 72–93
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164–9, 211–23, 225–44, 307–8, 322–3
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illiquidity factors 42–4, 272–302, 307–23, 325–39,

357–8
see also liquidity . . .
industrial sector CDS indices 307–23
mortgage credit risk 42–4
prices 325–39

IMF see International Monetary Fund
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ABSs 11–29
definition 17

implied dividends 236–44
implied volatilities 226–44, 297–302, 310–23
importance sampling algorithms (IS) 96, 97,

116–25, 127, 131–51
see also rare-event simulations
adaptive IS methods 132–3, 149–50
definition 132–3, 134–5, 147–8
Monte Carlo simulations 127, 131–51
one-step importance sampling 134, 142–51
stochastic processes 150–1
two-step importance sampling 134–5, 142–51

independence copulas 105–25
index options 310–23
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371–4, 378–9, 385–7
see also commodity markets; shipping industry
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the data 308–13
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methodology and results 312–21
PCA 307, 312–23
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insolvencies 290–302, 361, 367–8
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371–4
insurance companies

credit derivatives 19–20, 406
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LCDSs 328–31
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ABSs 17–29
bonds 19–20
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229–44, 246–70, 392–8
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Japan 19–20, 26, 293–4, 377
Jensen’s inequality 147
Jönsson, Henrik 187–206, 423
JPMorgan Chase 370, 375–6, 407, 413–4
jumbo mortgage statistics 35–6
jump diffusion 151, 225–44, 246–70,

294–302
see also Brownian motion; Poisson processes

jumps 95–125, 143–51, 225–44, 246–70
see also Lévy processes; Poisson processes

junior tranches 7, 11–29, 187–205, 344–55,
404

Kalman filters 246–70
Kendall’s tau 108–10
Koivusalo, Alexander F.R. 153–70, 423–4
Kolmogorov backward equation 267–70

see also diffusion; transition probability density
function

Korn, Matthias 325–39, 424
Kou’s model 225–44
Kreinin, Alex 209–23, 424
Kroese, Dirk P. 127–52, 424
Kuala Lumpur 381
Kullback–Leibler divergence

see also cross-entropy simulation techniques
definition 150

kurtosis 95–125, 156–69
see also fat-tails; leptokurtosis

Laplace transform (LT) 99–125, 141, 142–51
large portfolio limits, structural credit risk models

161–9
large trades, regulations 362–3, 366–8
LCDSs see loan CDSs
LCs see letters of credit
least-squares calibration 233–44
Lebesque measures 250–2

see also Radon–Nikodym derivative
Lehman 271, 278–9, 287, 291, 358, 367, 370,

381–2
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lenders of last resort, Wall Street Transparency and
Accountability part of the Dodd-Frank Act of
2010 363, 365–8

leptokurtosis 96–125, 156–69
see also kurtosis

letters of credit (LCs)
concepts 277–303
definition 277, 282–3

leverage excesses, GFC origins 35–6, 357–400,
405–13

leverage limitation requirements, Wall Street
Transparency and Accountability part of the
Dodd-Frank Act of 2010 362–3, 364–8, 384

leverage ratios 71–93
Lévy processes 95–125, 225–44, 246–70

see also Brownian motion; gamma . . . ;
stochastic . . . ; variance compound gamma
model

subordinators 96–125
Lévy-Ito decomposition 248–52
Lévy-Khintchin theorem 238–9
LGD see loss given default
LIBOR 335–8
Liebig, Thilo 425
light-tailed random variables 148–9
likelihood ratios 117–20, 148–51, 192–205,

262–70
Lincoln Amendment (Section 716) 363, 365, 367,

377
Lincoln, Blanche 359, 362–3
linear correlation 103–4, 129

see also Pearson’s correlation coefficient
liquidity bubbles, GFC origins 35–6
liquidity regulatory requirements 8–9
liquidity risk 3, 8–9, 21, 307–23, 360–400, 410–3

industrial sector CDS indices 307–23
regulations 8–9, 360–400

Lo, Chi-Fai 71–94, 425
loan CDSs (LCDSs) 325–39

contractual terms and conditions 336–8
credit risks 332–4
definition 327
intensity credit risk models 328–31
numerical results 336–8
prices 327–39
structural credit risk models 328, 331–9

loan-to-value ratios (LTVs) 44–8, 334–9
LoanPerformance ABS/MBS databases 35–6
local martingales 251–70
Loehr, Sebastian 11–31, 425
log-normal distributions, returns 161–9, 232–44,

296–302
logarithmic (asymptotic) efficiency, definition 147
Logistic model 192–205
Long Term Capital Management (LTCM) 368, 408
long-dated contracts, commodity markets 293–302

lookback options 227
loss distributions 128–51, 154–69, 175–85,

211–23, 229–33, 245–70, 325–39, 346–55
see also portfolio loss rates

loss flows, credit securitizations 11–29, 190–205
loss given default (LGD) 5, 6–7, 37, 39, 41–51,

111–25, 154–69, 173–85, 193–205, 210–23,
234–44, 272–302, 306, 346–55

definition 39, 41, 45, 177, 297, 306
determinants 43–8, 51
models 48–9, 154–69

lower confidence bounds (LCBs), credit portfolio
correlations and uncertainty 56–69

lower tail dependencies 129–51
LT see Laplace transform
Lufthansa 377
Lützenkirchen, Kristina 343–56, 426

MACs see material adverse change clauses
Mahalanobis distance 123
margin calls 272, 360–1, 375, 381–2
marginal distributions 96–125, 128–51

see also copulas
margining techniques 271–2, 278–302, 325,

358–400, 409–13
definition 278–3, 285–6
future study needs 385–7
GFC management tactics 271, 278–9, 291,

358–400, 409–13
systemic failures 380–2

mark-to-market (MtM) 271, 273–303, 369 –84,
406–7, 410–13

market model framework 245–70
affine specification 252–4, 260–70
basic notions 246–7
calibration 258–70
concepts 245–70
the model 248–52
pricing 254–70

market premiums 8
market risk 21, 23, 245–70, 307–23
market value CDOs 20–8

see also collateralized debt obligations
market values of companies 153–69, 228–44
market-based credit risk measures, actuarial credit

risk measures 7–8
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(MiFID) 284
Markov chains 133, 210–23
Markov processes 133, 210–23, 252–70

see also Lévy . . . ; stochastic . . .
Markov property 210–23
martingales 151, 227, 234–44, 251–70

see also local . . . ; semi . . . ; stochastic
processes
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material adverse change clauses (MACs),
commodity markets 277–81, 291–302

MATLAB 205, 238–40
maximum copulas 105–25
maximum likelihood estimations 57–69, 117–20,

262–70
maximum potential future exposures 277–302
MBIA Inc. 377
mean-reversion 71–93, 293–302, 335–9, 413

commodity markets 293–302
interest rates 71–93, 335–9

mean-variance mixture models 136–51
media (MEDIASEC) industrial sector CDS indices

308–23
Melamed, Leo 381
Merton’s structural credit risk model (1974)

153–69, 331–9, 343–55
correlated asset values 159–61
GARCH processes 154, 166–9
independent asset values 155–8
large portfolio limits 161–9
model setup 154–5

method of images approaches (MOI) 73–5,
83–93

constant coefficients 73–5, 78–9, 92–3
time-varying coefficients 74–5, 79–81, 83–93

mezzanine tranches 7, 12–29, 187–205, 218–23,
229–30, 349–55

minimum copulas 105–25
mixed collateral, statistics 24–7
model risk 48–51, 96, 110–25, 187–205
model risk management, mortgage credit risk

48–51
model validation, mortgage credit risk 50–1
Moldova 392–8
moment-generating function 99–125, 235–44,

267–70
see also Laplace transform

moneyness levels, options 239–44, 278
monotonicity property 58–69, 105–10, 174–85,

232–44
Monte Carlo simulations 65, 81–93, 96, 105–25,

127–52, 153–69, 192–205, 210, 219–23,
240–1, 300, 335–9

application examples 112–15, 118–20, 127,
133–51, 160–9, 192–205, 210, 219–23,
240–1, 300, 335–9

benefits 129–33
copulas 127, 133, 139–51, 210, 219–23, 300
credit portfolio correlations with dynamic

leverage ratios 81–93
critique 65, 130, 210
crude estimators 130
GARCH processes 167–9
importance sampling algorithms 127, 131–51
multi-period factor copula models 210, 219–23

quasi-Monte Carlo numerical quadrature
method 193–205

rare-event simulations 131–51
risk measure estimates 129–33
specific credit risk models 127, 133–51
time-consuming aspects 65, 130, 210
VaR 127–52, 160–9
VCG asset returns 96, 105–25

Moody’s rating agency 7, 11, 13, 16–17, 20, 23–8,
113, 168–9, 173, 187–205

CDOROM model 7
Default and Recovery Database 168
Parameter Sensitivity system 187–8
V Scores system 187–8

moral hazard risks 21, 365–8, 382, 384, 410–1
Morgan Stanley 370, 375–6
Morokov’s model 215
mortgage credit risk 4–5, 35–52, 404–13

determinants of default 41–8, 51
EAD 37, 39, 41–51
five ‘Cs’ of mortgage credit risk 37–41, 51
foreclosure statistics 36–51
house prices 4–5, 39–40, 42–51
LGD 37, 39, 41–51
measurement and modeling 35–51
model risk management 48–51
model validation 50–1
models 42–51
PD 37, 39, 41–3, 51

mortgage modification programs, mortgage credit
risk 42–3

mortgage portfolios, definition 6–7
mortgage reset rates 3–4
mortgage-backed securities (MBSs) 3, 13–29,

35–51, 343–55, 404–13
see also asset-backed . . . ; commercial . . . ;

residential . . .
definition 13–14
foreclosure statistics 37–8
GFC origins 23–4, 29, 405–13
issuance volume statistics 17–21, 35–40
statistics 14–15, 17–21, 35–40

MtM see mark-to-market
Müller, Konstantin 325–39, 426
multi-period factor copula models 209–11, 212–23

calibration 210, 218–23
numerical examples 219–22

multivariate stochastic models for logarithmic
asset returns 95–125

mutual funds, credit derivatives 19–20

Nasdaq OMX 409–10
negative asset returns 95–125
negative convexity 405
negative equity 43–4, 405
Netherlands 278, 284, 296–7, 396–8
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netting and margining techniques 271, 278–302,
358–400, 409–13

definition 278–81, 290–1, 411
future study needs 385–7
GFC management tactics 271, 278–9, 291,

358–400, 409–13
New York Mercantile Exchange (NYMEX) 381
New York Stock Exchange (NYSE) 310–23, 381–2
no-arbitrage property

multi-period factor copula models 213–23
pricing models 213–23, 227, 236–44, 245–70,

296–302, 325, 330–9
Non-Clearing Member (NCM) 284–7
non-Gaussian idiosyncratic risk factors, asset

correlations 53–69
non-granular exposures, RBA 344–5
non-senior exposures, RBA 344–5
non-senior granular exposures, RBA 344–5
normal inverse Gaussian factor copula model

(NIG) 220–3
novation 287–302
nuclear power 293–4
number of contracts, Merton’s structural credit risk

model (1974) 156–69
numerical methods 80–93, 105–25, 154, 219–23

see also finite difference . . . ; Monte Carlo
simulations

accuracy assessments 83–4
credit portfolio correlations with dynamic

leverage ratios 80–93
numerical schemes 72–93
NYMEX see New York Mercantile Exchange
NYSE see New York Stock Exchange
NYSE index, industrial sector CDS indices 310–23

OCC see Office of the Comptroller of the Currency
off-balance sheet transactions 21–8, 357–8

see also OTC derivatives
definition 21

Office of the Comptroller of the Currency (OCC)
49–50

Office of Financial Research (OFR) 383–4
oil and gas (OILEGAS) industrial sector CDS

indices 308–23
oil markets 273–302, 308–23, 378–9, 386
one-factor copula models 209–10, 211–12, 296,

343–55
one-step importance sampling 134, 142–51
options 96–125, 225–44, 257–70, 278, 290,

295–302, 331–9, 376, 390–2, 405–13
see also American . . . ; call . . . ; European . . . ;

put . . .
commodity markets 278, 290, 295–302
moneyness levels 239–44, 278
prices 96–125, 226–44, 331–9
swaptions 405–13

types 227, 405
options-based mortgage default theory 45–6
options-based pricing of credit derivatives 225–44
OTC derivatives 3, 8, 272, 283–302, 326–39,

357–400, 403–13
see also credit default swaps; forward . . . ;

interest rate swaps
capacity optimizations 302–3
concepts 357–400, 406–13
critique 357–8, 403–13
current OTC disclosures by dealer banks 387–92
Dodd-Frank Wall Street Reform and Consumer

Protection Act 2010 8, 358–400, 403–7,
408–13

end-user help 377–83, 407–13
evaluation of proposed reforms 364–8, 377–82,

383–4, 403–13
future prospects 383–4, 403–13
future study needs 385–7
hedging 357–63, 365–8, 369 –84, 403–13
reforms 357–400, 403–13
regulations 357–400, 407–13
statistics 3, 357–8, 371–400
transparency needs 357–400
uses 357–8

out-of-time applications 240–4
outcomes’ analysis, model validation 37, 50–1
outstanding volume statistics

ABSs 17, 27–8
CDOs 19, 27–8

over-engineered complex products
see also collateralized debt obligations
GFC origins 35–6, 355, 364–5, 410

‘Paid-by-Originator-Approach’ concerns, credit
rating agencies 354

Parameter Sensitivity system, Moody’s rating
agency 187–8

parent company guarantees (PCGs) 281–302
Paris White Sugar Market 381
partial differential equations (PDEs) 73–93
participants, regulations 361–400, 407–13
payment netting, definition 278–81
PCA see principal components analysis
PCGs see parent company guarantees
PD see probability of default
pdfs see probability density functions
Pearson’s correlation coefficient 103–4, 129
Pelizzon, Loriana 307–23, 426
pension funds, credit derivatives 19–20
percentage tranche loss 176–85
percentile mappings, global structured finance

ratings 203–5
performance exposures (PEs) 273–302
personal and household goods (PSNLHSLD)

industrial sector CDS indices 308–23

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



JWBK570-IND JWBK570-Roesch Printer: Yet to Come March 12, 2013 17:42 Trim: 244mm × 168mm

Index 443

PEs see performance exposures
Peterson, Colin 362
PFEs see potential future exposures
Phykhtin-Dev model 343–4
PIT see point-in-time approach
Plank, Kilian 225–44, 426
point estimators, asset correlations 53–69
point-in-time approach (PIT) 5, 6–7

see also time-varying credit portfolio risk
measurement

Poisson processes 144–51, 227–44, 329–31
see also intensity credit risk models; jump . . .

politics 293–4, 302, 403–13
portfolio loss distributions 128–51, 154–69,

175–85, 211–23, 229–44, 245–70, 325–39,
346–55

portfolio loss rates 110–25, 127–51, 154–69
portfolio setup, VCG 110–15
Portugal 394–8
position limits/accountabilities, Wall Street

Transparency and Accountability part of the
Dodd-Frank Act of 2010 362–3, 365–8, 375,
385, 409–13

potential exposures, definition 374–5
potential future exposures (PFEs), definition

273–6, 297–301
premium legs 12–29, 210–23, 254–70, 327, 406–7,

410–1
price spikes, commodity markets 293–302
prices

bonds 228–9
CDSs 225–44, 307–23, 325–39
CLNs 75–81
closed-form options pricing formulas 227–44
commodity markets 277, 291–302
corporate bonds 72–81
credit derivatives 209–23, 225–44, 245–70,

291–302, 307–23, 325–39
illiquid assets 325–39
LCDSs 327–39
market model framework 254–70
no-arbitrage property 213–23, 227, 236–44,

245–70, 296–302, 325, 330–9
options 96–125, 226–44, 257–70, 331–9
synthetic CDOs 210–23

principal components analysis (PCA) 307, 312–23
Principal to Principal model (P2P) 284–7
private mortgage insurance (PMI) 45–8
pro-cyclicality accounts offsetting regulatory

requirements 8
pro-cyclicality avoidance regulatory requirements

8
probability of default (PD) 37, 39, 41–3, 51,

113–25, 173–85, 292–302, 325, 331–9,
346–55, 404

see also default probabilities

definition 39, 41, 331–2
determinants 41–3, 51, 228
models 48–9
tranching methods 173–85

probability density functions (pdfs) 102–4, 121–3,
175–85

probit function 53, 69
projected SEs 273–302
protection legs 12–29, 210–23, 254–70, 327,

406–7, 410–3
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Schäfer, Rudi 153–70, 427–8
Scherr, Christian 225–44, 428
Scheule, Harald 3–9, 343–56, 428
Schmidt, Thorsten 245–70, 428
Schoutens, Wim 187–206, 428–9
Schwalba, Michael 325–39, 429
second mortgages 42–3
second order sensitivity index, global structured

finance ratings 196–205
Securities and Exchange Commission (SEC) 11,

359–400, 403–13
securities lending 370–2

segregation issues, collateral factors 361, 365–8,
370–2, 377, 383–4

self-exciting point processes, intensity credit risk
models 143

semi-Gaussian ASRF models 54–69
semimartingales 251–70
senior granular exposures, RBA 344–5
senior tranches 11–29, 176–85, 187–205, 229–30,

263, 344–55, 404–13
sensitivity analysis 50–1, 53–69, 105–25, 187–205
SEs see settlement exposures
settlement exposures (SEs) 272–302
SFA see Supervisory Formula Approach
Shachar, Or 357–401, 429
‘shadow banking system’, GFC origins 35–6
ship values, hedging 332–4
shipping industry LCDSs 325–39

see also loan CDSs
short investors, CDOs 22–3
short selling of sovereign bonds 395–8
short-dated contracts, commodity markets 293–302
short-termism bonuses, GFC origins 35–6, 355
silver crisis 381–2
simultaneous confidence statements 56–69
single tranche CDOs (STCDOs), pricing 254–70
single-family residential mortgages, delinquency

rates 4–5, 6–7, 14–15, 36–40
skewness 95–125, 156–69, 226–44

see also asymmetrical distributions
‘skin in the game’ proposals 407
‘skipping’ of tranches 182–3
SLCs see standby LCs
‘sleeving’, commodity markets 288–302
Sobol sequences 193, 205

see also quasi-Monte Carlo numerical
quadrature method

social utility, definition 23
South Korea 397–8
sovereign credit derivatives 368, 370–1, 392–8
SovX 392
Spain 394–8
SPCS10, statistics 5
special purpose vehicles (SPVs) 3, 11–29, 31,

187–8, 371–2, 404–13
see also credit securitizations
definition 3, 11, 20–1, 187, 404
moral hazard risks 21
players 404

spectral risk measures 129–51
see also expected shortfalls

spectrally negative Lévy processes 226–42
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