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Forward-start credit default index swap,

245–251

Forward-starting interest rate payer
swap, 513–514

Forward-starting swap, 525–526
Fouque, P., 666
Fourier transform, 43, 48, 50–51, 556
Frailty model, 203, 213–215
Frank, Barney, 352
Freddie Mac, 350, 351, 352, 359
Frey, Rüdiger, 185–218
Front-end protection, 220
Full filtration, 221
Funding liquidity, 588–589
Funding policy, 12

G
Gap risk, 645–646
Garcia Cespedes, J. C., 691, 692, 693,

694
Garnier, J., 663
Gatheral, J., 551
Gaussian copula (GC) model, 71,

83–84, 89–91, 95, 167–168, 169,
170, 171, 173–174, 179, 180,
286, 290, 335, 399, 670, 678,
686–687, 688, 711–712, 716,
717, 721–722

contagion model, 420
multifactor, 620, 631–632, 633,

637–641, 642–646, 693
multivariate structural model, 161
one-factor, 45, 162–163, 167–168,

171
Gaussian distribution, 20
Gaussian mean-reverting processes, 604
Gaussian models, 189, 398–399
Gaussian random walk, 398
GBM (geometric Brownian motion),

460
Geithner, Timothy, 352
Genealogical tree models, 658–661
General credit-risky portfolio, 411–412
Generalized extreme value (GEV) law,

20–23, 26
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Generalized Poisson loss (GPL) model,
47–49

General Poisson cluster loss model. See
GPCL (general Poisson cluster
loss) model

Genetic-type algorithms, 651–652
Geometric Brownian motion (GBM),

460
GEV (generalized extreme value) law,

20–23, 26
Giesecke, K., 49, 106
Giesecke-Goldberg formula, 114
Ginnie Mae, 350, 351
Girsanov’s theorem, 161, 166, 230,

261, 263, 268, 269, 447
Glasserman, P. P., 650, 667
Global risk management, 14–16
Globoxx, 631, 632, 635–636, 647
Goldberg, L., 49, 114
Gordy, M., 691–692
Gourieroux, C., 687, 689
Government National Mortgage

Association (Ginnie Mae),
351

Government-sponsored enterprise
(GSE), 297, 351, 359

GPCL (general Poisson cluster loss)
model, 627, 632, 637–641,
642–646

at work, 639–641
GPL (generalized Poisson loss) model,

47–49
GPUs (graphical processing units), 345,

384–387
Granularity adjustment, 686, 687, 688,

713
Graphical processing units (GPUs),

345, 384–387
Greeks, 387–390
Green’s function, 574, 576
GSE (government-sponsored

enterprise), 297, 351, 359
G2++ model, 372
Guess, initial, 116–118

H
Haircuts, 342, 343
Halperin, I., 56, 58, 105–147, 174
Hard default, 542, 544–546
Hawkes process, 49–51, 52
Hazard process approach, 164, 222,

558, 595
Hazard rate, 541, 545, 604
HCFs (heterogeneity correction

factors), 133–134
Heath-Jarrow-Morton (HJM) model,

58, 179
Hedge funds, 9–10
Hedge ratios, 151, 173, 291
Hedging:

assessing performance, 170
a CDO tranche, 83–91
with CDO tranches, 168–170
computation of strategies in a

homogeneous Markovian setting,
158–160

and counterparty valuation
adjustments, 500–501

of credit default swaptions, 229–232,
239–243

and credit derivatives, 211–212
credit portfolio derivatives in

multivariate structural models,
161–163

effectiveness, 166–177
efficiency, 173
with equity-credit models, 539–551
heterogeneous CDOs, 71–103
instruments, 154, 156, 165–166
models, 19–20
perfect, 156–158
ratios in the dynamic model, 85–86
ratios in the Gaussian copula model,

83–84
static, 168
and swaptions, 500
of synthetic CDO tranches, 149–184
theoretical issues with CDO

tranches, 152–166
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Herfindahl index, 694
Herzog, Benjamin, 19–31, 539–551
Heston model, 543–544, 546
Heterogeneity, 177

bias, 131
of credit portfolios, 105–147
notional, 108–109, 128–138
numerical examples, 134–138
recovery, 108–109
spread, 107–108

Heterogeneity correction factors
(HCFs), 133–134

Heterogeneous model, 90
Heterogeneous recovery coefficients,

91–92
H-hypothesis, 164
Higher-dimensional default risk,

440–441
High mean-reversion factor, 382
Historical probability measure, 161
HJM (Heath-Jarrow-Morton) model,

58, 179
Hoeffding decomposition, 677,

714–715
Homeowner default, 351–352, 354
Homogeneity, 177, 316, 704
Homogeneous Markovian setting,

158–160
Homogeneous model, 213, 688–703
Homogeneous recovery coefficients, 91
Homogenization, 128, 129, 133–134
Housing:

bubble, 358–359
prices, 304, 305, 346, 349, 359–360
turnover, 356–357

Hull-White model, 371–372, 375
Hybrid derivatives, 554
Hybrid securities, 202

I
IASB (International Accounting

Standards Board), 486
Idiosyncratic factors, 292, 686–688,

714

Idiosyncratic gamma, 180
Idiosyncratic procedure, 88, 89, 90, 171
Idiosyncratic risk, 86–88, 181, 293,

442, 686, 692
iGamma, 180
Illiquidity, 587. See also Liquidity

discount rate, 608
premium, 606
spread, 598, 605

Imbalance, macroeconomic, 9
Immersion property, 164, 166
Implied Archimedean copula, 287
Implied copula model, 213, 287
Implied factor models, 287

calibration, 298–315
valuation of structured finance

products with, 283–344
and weighted Monte Carlo methods,

292–295
Implied forward rates, 375
Implied risk-neutral default

probabilities, 227
Implied systematic factor distribution,

293–294
Implied volatility, 540, 579
Importance sampling (IS), 663
Incomplete markets, 30–31
Incremental risk contributions,

683–684
Indenture, 321, 322
Independent factor decomposition, 713
Index basis points, 647
Index gamma, 180
Index options, 209
Index projection, 345, 374–375
Industry shock, 639
Information, incomplete, 185–218
Information-theoretic interpretation,

118–120
Inhomogeneity, 671
Initial guess, 116–118
Innovation, 188
Instantaneous digital credit default

swap, 156, 158
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Integer-value default process, 106
Intensity, 477, 595
Intensity-based formulation, 113–114,

164, 220
Intensity models, 38–39, 53–54, 152,

154, 166, 458, 459
for CDSs, 594–596
for liquidity, 596–600

Intensity of default, 38, 45, 222
Intensity reduced-form models, 477
Interacting particle systems (IPS),

650–662
for multiname credit derivatives,

663–665
for rare event analysis, 663–667
selection and mutations, 652–654

Interacting path systems (IPaS),
649–673

for credit portfolios, 669–670
introduction, 649–651
for multiname credit risk, 667–672

Interest coverage (IC) tests, 625
Interest coverage ratios, 325–326
Interest-only loans, 350
Interest payments, senior bonds,

328–329
Interest rate models/modeling, 364,

368–374
validation, 390

Interest rate risk, 354
Interest rates, 343, 345

and CPDOs, 631
and real estate bubble, 9

Interest rate swap, 399, 487, 499–500
International Accounting Standards

Board (IASB), 486
International Swaps and Derivatives

Association (ISDA), 296, 463, 509
Intex, 316
IO (interest-only) tranches, 354
IPaS (interacting path systems). See

Interacting path systems (IPaS)
IPS (interacting particle systems). See

Interacting particle systems (IPS)

ISDA. See International Swaps and
Derivatives Association (ISDA)

Iterative scaling (IS), 108, 115–120
Itô formula, 159, 189, 230, 233, 263
ITraxx, 125, 145, 169, 175, 176,

243–244, 633, 635, 639, 647
calibration, 290
Europe, 150, 168
index, 41
Main, 21–22
Series 9 tranches, 82
standard calibration to, 213–214
tranches, 174, 180

J
Jackson, A., 257–258
Jamshidian’s model, 272
JDCEV (jump-to-default extended

CEV) model, 553, 555–556,
562–566

numerical illustration, 578–580
time-changing, 575–578

JDED (jump-to-default extended
diffusion), 553, 556–557,
557–562

Jeanblanc, Monique, 397–436
Jensen’s inequality, 131, 201
Joint credit migration, 163
Joint probability distribution, 92
Jump-diffusion process, 163, 164, 212
Jump intensity, 52, 549
Jump process, 191, 221, 458, 480
Jump risk, 554
Jumps, 63, 106

and time changes, 567–578
Jump-to-default extended

Black-Scholes, 555
Jump-to-default extended CEV model.

See JDCEV (jump-to-default
extended CEV) model

Jump-to-default extended constant
elasticity of variance. See JDCEV
(jump-to-default extended CEV)
model
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Jump-to-default extended diffusion. See
JDED (jump-to-default extended
diffusion)

Jump-to-default extended Heston
model, 556

Jump-to-default risk, 539, 544, 546
Junior mezzanine tranche, 169

K
Kalkbrener, M., 677, 689
Kalman-Bucy filter, 188–189, 192, 217
Kalman filter, 605
Kernel estimators, 718, 719
Killing boundary, 567
KMV method, 200–201
Knockout feature, 224, 227, 250
Kolmogorov equation, 55, 159, 160
Koyluoglu, U., 677, 690
Kullback-Leibler (KL) divergence, 119
Kummer confluent hypergeometric

function, 565
Kushner-Stratonovich equation, 191,

192, 202, 205, 213

L
Lagrangian function, 119
Lando, D., 164, 193, 194–196, 634
Laplace transforms, 208, 569, 573, 576,

577
Lardy, Jean-Pierre, 7–18
Lardy-Finkelstein model, 441–443
Large homogeneous portfolio (LHP),

43
Laurent, Jean-Paul, 149–184, 687
Law of the default time, 193
Lee, Kin Pong, 485–506
LEG (loan equivalent exposure),

534–535
Legal risks, 13–14
Lehman Brothers, 10, 457, 467–470,

722
SBTV case study, 471–474

Lending risk, 508

Leverage, 10–11, 626
Leveraged super-senior ratings,

625–626
Leverage ratio, 11
Levin, Kirill, 345–394
Lévy subordinator, 556–557, 567,

569
LGD (loss given default), 30, 43,

95–96, 106, 128, 139–140, 141,
293

LGM (linear Gaussian Markovian)
models, 371–374, 378–383

Liabilities, 322, 324, 325, 504
Liability benefit, 407
Liability cash flows, 321
LIBOR (London Interbank Offered

Rate), 12, 316, 350, 589, 628
vs. 10-year swap rate, 370
and Treasury rates, 365

Linden, A., 632, 635–636, 642
Linear factor approximations, 711–713
Linear Gaussian Markovian (LGM)

models, 371–374
Linear homogeneous model, 688–703
Linear nonhomogeneous functions,

703–709
Linetsky, Vadim, 553–583
Linux clusters, 383
Lipton, A., 440–441
Lipton-Sepp model, 666, 670
Liquidity, 316. See also Illiquidity

and CDS pricing, 591
intensity models for, 596–600
introduction, 588–591
modeling for CDSs, 587–617
as pricing component, 589–590
regression-based approaches for

measuring CDS liquidity,
612–614

in risk measurement, 590–591
as a spread in reduced-form models,

592–609
through the CAPM framework,

609–612
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Liquidity intensity, 606–607
Liquidity premium, 603–604
Liquidity risk, 605, 722
Liquidity spread, 598
Liquid market, 167
Loan equivalent exposure (LEQ),

534–535
Loan-level characteristics, 360–361
Loans, 350

attributes, 360
failure to make payment on, 359
origination, 8

Local intensity models, 53–54, 55, 73,
79, 151, 160, 179

Local volatility models, 53, 93, 151,
160, 544, 551, 556

LOGIT model, 717
Lognormal dynamics, 666
Lognormality assumption, 215
Lognormal processes, 375, 389
Lognormal short-rate models, 365,

369–370
London Interbank Offered Rate. See

LIBOR (London Interbank
Offered Rate)

Longstaff, F. A., 638–639
Long-Term Capital Management

(LTCM), 9
Lopatin, Andrei V., 57–58, 71–103,

106
Loss:

distribution, 53, 627
models, 47–52, 67, 133, 354
portfolio, 106
process, 54–56, 63–66
rate, 642–644

Loss-adjusted CDIS, 251–253
Loss-adjusted spread, 215
Loss given default. See LGD (loss given

default)
Low mean-reversion factor, 382
LTCM (Long-Term Capital

Management), 9
LTV (loan to value), 360–361

M
Macroconvexity, 180
Macroeconomic imbalance, 9
Madan, D., 678, 710–711
Management fees, 325, 337–339
Mapping models, 287, 341
Margin agreements, 444, 509, 515–516

and CVA contributions, 699–703,
706–709

Marginal capital allocation, 691–699
Marginal contributions, 688–703

and axiomatic capital allocation, 689
and game theory, 690
for linear, nonhomogeneous

functions, 703–709
for nonlinear risk functions, 709–716
and performance measurement, 690

Marginal diversification factor, 692–693
Marginalization, 110
Marginal risk contributions, 677, 684,

685
Margin calls, 516
Margining, 425
Margin period of risk (MPR), 518–519
Market completeness, 165
Market information, 202
Market liquidity, 588
Market-making activities, 27–29
Market model, 540, 541–542, 546–550

of CDS spreads, 259–278
Market payoff, 249–250
Market prices, 204–206, 258–259
Market risk, 12, 93, 291, 443
Market size, 346–349
Market state process, 206
Market structure, 346–354
Market value, 541–542
Market-value CDOs, 624–625
Markit indexes, 295, 343
Markov chain, 55, 60, 73, 160, 162,

163, 190, 191–192, 196, 319,
656, 658, 660, 668, 670

continuous time, 159
discrete-time finite-state, 197
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finite-state, 202, 204
Markovian projection onto, 99–100

Markov copula model, 160
Markovian contagion model, 179
Markovian loss models, 167, 170, 171,

173–174, 179
Markovian model, 417–418
Markovian processes, 572–575
Markovian projection, 53–56, 78,

158–160, 162
onto default contagion model,

92–95
onto one-dimensional Markov chain,

99–100
Markovian property, 332, 341
Mark-to-market accounting, 505
Mark-to-market risk, 539, 623
Mark-to-market triggers, 625
Mark-to-market value, 121, 316, 398,

443
Marshall-Olkin model, 666
Martingale measure, 37, 155, 157, 158,

161, 164, 179, 222, 229, 256, 265,
266, 268, 269, 271, 275–276,
378

Martingale representation theorem,
157, 165

Matrix pricing, 286
Maturities, short-term, 439
Mausser, H., 677
Maximum likelihood estimation

(MLE), 600, 603, 605
MBSs (mortgage-backed securities),

621, 676
before and after credit crisis,

345–394
pools, 351–353
two ways to value, 361–364

MC simulations. See Monte Carlo
simulation

Mean, approximate, 140–141
Mean parameter set, 632
Mean reversion, 372
Mean-reversion parameters, 642

Media effect, 358
Mendoza-Arriaga, Rafael, 553–583
Mercurio, F., 372
Merton, R., 458
Merton model, 541, 542, 554–555
Merton-type structural model,

438–439, 460–461
Mezzanine bond interest payments,

329–330
Mezzanine fees, 330, 339
Mezzanine tranches, 41, 181, 285
Microconvexity, 180
Milbourne, T., 622
Minimum entropy, 287
Minimum transfer amount (MTA),

444, 516
Misirpashaev, T., 57–58, 106
MLE (maximum likelihood estimation),

600, 603, 605
Model risk, 479
Models, 11–12. See also specific types,

e.g., Stochastic correlation model
calibration, 210
collateralization, 409–411
collateralized exposure, 521–522
counterparty valuation adjustment

(CVA), 487–489
credit, 66–67
credit risk, 678–681
of default dates, 150
default events, 36, 544–546
design problems, 151
effect of credit crisis on, 345
equity-credit, 539–551
extreme risk, 20
heterogeneity of credit portfolios,

105–147
interest rate, 368–374
loss, 51–52
multiname modeling in credit risk,

35–69
notional heterogeneity, 128–138
parametric, 150–151
prepayment, 345
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Models (Continued )
pricing, 27–31
proper use of risk models, 25–27
quantitative, 19
rating, 619
unified credit-equity, 553–583
using to complete markets, 29–30

Molchanov, S. A., 678
Moneyness matching approach, 169,

172
Monte Carlo analysis, 345, 375–383,

390
controlling the error term, 388–389
weighted, 292–295

Monte Carlo integration, 134
Monte Carlo method, 42, 73, 363
Monte Carlo scheme, 140, 141, 144,

180, 208, 680
brute-force, 649

Monte Carlo simulation, 112, 215, 316,
398, 477–478, 512–513, 521,
652, 663, 670, 691, 694, 698

numerical results, 418–435
Monte Carlo valuation model, 290–292
Moody’s, 621, 622
Moody’s KMV, 163
Morini, Massimo, 251, 257, 457–484
Mortgage-backed securities. See MBSs

(mortgage-backed securities)
Mortgage debt, 346–347
Mortgages, 349, 350
MTA (minimum transfer amount), 444,

516
Multilevel splitting model, 668
Multiname credit derivatives, 36, 649,

663–665
Multiname credit risk, 650, 667–672
Multiname modeling, 35–69
Multiple-jump approach, 332
Multivariate discriminant analysis,

623–624
Multivariate Markovian default model,

415–418
Multivariate structural models,

161–163, 167, 168

N
Naive homogenization rule, 131
Nationally Recognized Statistical Rating

Organizations (NRSROs), 647
NAV. See Net asset value (NAV)
Nedeljkovic, Jovan, 283–344
Net asset value (NAV), 316, 627

of a CPDO, 630–637
Net debt/EBITDAR financial ratio,

548, 549
Net present value (NPV), 289, 291, 630
Netting agreements, 425, 486, 504,

509, 511–512, 516, 517, 701,
702–703

New Century, 306
Next-neighbor dynamics, 203, 216
No-Armageddon event, 244
Noisy accounting reports, 194, 211
Noisy Greeks, 387–389
Nonagency deals, 353, 354
Nonconforming loans, 350
Noneligible probability mass, 627
Nonhomogeneous functions, 703–709
Nonlinear filtering, 202–212
Nonlinear risk functions, 709–716
Nonobservable inputs, 27
Normal-inverse Gaussian (NIG)

processes, 180
Notations, 37
Notional heterogeneity, 108–109,

128–138
Notional reduction, scheduled,

326–327
NPV. See Net present value (NPV)
Number of outstanding contracts

(NOC), 614
Numéraire, 371, 378, 393

asset, 265, 267
change of, 261–264

O
OAS (option adjusted spread),

361–364, 386, 492
convexities, 392
methodology, 363
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and prepayment, 363–364
tracked over time, 390

Observable inputs, 27
Observation errors, 211
Observation process, 187
Observations, as jump process, 190–191
One-factor Gaussian copula model,

162–163, 167–168, 171
One-factor Hull-White model, 375
One-factor lognormal model, 375,

376–378
One-factor model, 203
One-period forward CDS spreads,

272–278
On-the-fly probability transitions, 650
On-the-run ABX indexes, 300–307
On-the-run Globoxx indexes, 632
Option adjusted spread. See OAS

(option adjusted spread)
Option-based valuation, 288
Options:

on credit default indexes, 243–259
on credit default swaps, 227–233
on traded assets, 208–209

Option-theoretic models, 290
Ordinary differential equations

(ODEs), 50
Orthogonal decompositions, 713–716
OTC derivatives, 398, 399, 485, 508,

676
Out-of-the-money puts, 544, 554
Overcollateralization (OC):

tests, 625
triggers, 337–339

P
Packer, F., 621, 648
PACs (planned amortization classes),

354
Pallavicini, Andrea, 619–648
Papadopoulos, Philippos, 319–344
Parallel gamma credit spread risks, 171,

180
Parallelization, 383–387

Parametric model, 150–151
Parametrized family, 45
Parmalat, 470
Par rate, 365, 375
Partial differential equations (PDEs),

162, 555
Particle filtering, 211
Pass-through securities, 351
Path-dependent contracts, 341
Path space measures, 658–661
Patras, Frédéric, 437–455, 649–673
Payment waterfall, 326, 328–331
Payoffs:

default-contingent, 155
discounted, 223, 245

PCA (principal component analysis),
21, 379

Pedersen, L. H., 609–611
Pedersen’s formula, 251, 257
Perfect hedging, 156–158
Performance measurement, 690
PFE. See Potential future exposure

(PFE)
Picoult, E., 700
Pipeline effect, 358
Piterbarg, V., 63–66
Plain-vanilla credit default swaption,

220
Planned amortization classes (PACs),

354
PO (principal-only) tranches, 354
Point process observation, 205
Poisson process, 47, 164, 190, 200,

442, 501–502, 555, 558, 595,
620

default time, 458
Polyhedral domain, 453–454
Pool losses, 631–632, 639

simulation, 633–635
summary of, 636–637

Portfolio:
asset, 322
credit derivatives, 320
credit loss, 533
defaults, 109
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Portfolio (Continued )
general credit-risky, 411–412
with heterogeneous recovery

coefficients, 91–92
mapping, 341
replication, 28
risk, 676
trading, 342

Portfolio credit derivatives, 320
Portfolio credit risk, 676
Portfolio loss, 106, 533–535

distribution, 91
and risk contributions, 682
time resolution of, 108–109

Position-level contributions, 684–685
Position risk contributions, 677
Postponed running CDS (PRCDS),

465
Potential future exposure (PFE), 401,

435, 508, 513–514, 523–525
PRCDS (postponed running CDS),

465
Precollapse event, 244
Precollapse fair CDIS spread, 247–248
Precollapse loss-adjusted fair CDIS

spread, 253
Precollapse present value, 247
Predefault fair forward CDS spread,

225–227
Predescu, Mirela, 587–617
Predictable representation theorem,

155–156, 157, 158, 162
Premium payments leg, 154, 161–162,

208
Prepayment risk, 285, 291, 354
Prepayments, 342, 355–361

modeling, 345, 356, 363
and negative convexity, 391
and OAS, 363–364
predictors of behavior, 360
speeds, 355–356
and yields, 355–361, 362

Prepayment speed assumption (PSA),
355

Present value, precollapse, 247
Present value of a basis point (PVBP),

225
Price:

of a CDS, 449–450
determining for CDOs, 42–43
fair, 42, 245–246
manipulation, 13
market, 36, 204–206
single-name, 36

Price-yield calculator, 288
Pricing:

bespoke products, 286–287, 290
of bespoke tranches, 169
cash structured finance instrument,

312–315
CDOs, 665
corporate debt, 570–572
counterparty credit risk, 529–531
counterparty risk, 395–536
counterparty risk in equity return

swaps, 474–480
of credit derivatives, 206–209, 663
of credit index options, 215–216
equity, 199–200
with equity-credit models, 539–551
heterogeneous CDOs, 71–103
of hybrid securities, 202
in incomplete markets, 30–31
and liquidity, 589–590
models, 19–20, 29, 540
risk-neutral, 203
structured finance products, 286

Pricing measure, 156–158, 166
Pricing models, 542

associated with implied parameters,
167

dynamic arbitrage-free, 175
future of, 27–31

Prime loans, 350
Principal component analysis (PCA),

21, 379
Priority of payments, 328–331
Prior model, 299
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Probability:
distribution of the default rate, 335
historical, 161
implied risk-neutral default, 227

Probability-based formalism, 114
Profit and loss (P&L), 125
Propagation of chaos, 654
Protection buyer, 219–220, 296–297,

443, 463–464
Protection leg, 246
Protection payment, 220
Protection premium, 631
Protection seller, 36, 219–220,

296–297, 443, 463–464, 605
PSA (prepayment speed assumption),

355
PTGLKR (Predescu et al.) study, 591,

609, 612–614
Pure death process, 159
PVBP (present value of a basis point),

225
Pykhtin, Michael, 507–536, 677, 692,

701, 702

Q
QMC (quasi Monte Carlo) methods,

316
Quasi Monte Carlo (QMC) methods,

316

R
Radon-Nikodým density, 228, 255,

261, 263, 267, 270, 274, 277
Radon-Nikodým derivative, 155, 157,

166, 378
Rajan, A., 638–639
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