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Index

A
Absolute risk, 5–6, 729–730
Active risk, 729
Actuarial models, 471–500, 619–623
Advanced internal ratings-based

approach, 705
Advanced measurement approach (AMA),

633
Agency risk, 766
Aggregation:

portfolio, 107–109
risk, 773
time, 104–106

Altman, E., 475
Amaranth, 275
American International Group (AIG), 159,

649–650
American options:

definition of, 177–178
early exercise of, 189–190
option Greeks sensitivity of, 342
simulations pricing, 93
valuation of, 93, 200–201, 261–262

American swaptions, 247
Annual compounding, 128–129
Annuities, 209, 427–428
Answers to examples:

of Basel Accord requirements, 721–723
of bond valuations, 151–154
of credit derivative transactions,

582–585
of credit exposure issues, 549–552
of credit risk issues, 469–470, 608–610
of currency market transactions,

278–280
of default risk issues, 498–500,

519–521
of derivative valuations, 174–175
of equity, currency, and commodity

market transactions, 278–280,
425–426

of firmwide risk management issues,
681–683

of fixed-income derivatives valuation,
251–252

of fixed-income securities valuation,
151–154, 228–229

of hedge fund issues, 775–777
of hedging linear risks, 328–329
of hedging nonlinear risks, 351–353
of liquidity risk issues, 655–656
of market risk issues, 307–309
of modeling risk factors, 122–124
of Monte Carlo simulations, 100–101
of mortgage-backed securities issues,

445–447
of operational risk, 635–637
of options strategies/valuations,

204–206, 251–252, 351–353,
425–426

of portfolio management issues,
745–747

of probability calculations, 56–58
of risk management issues, 23–24
of statistics calculations, 81–82
of univariate analysis, 371–373
of VAR calculations, 401–403

Antithetic variable technique, 94
Arbitrage:

arbitrage collateralized debt obligations,
574–575

arbitrage funds, 759–760
arbitrage pricing theory (APT), 17–19
arbitrage profits, 164–165
convertible bonds and warrants as,

423
no-arbitrage models, 90, 164–165
regulatory arbitrage, 702

Arbitrage pricing theory (APT), 17–19
Argentina default, 302–303, 473
Asian options, 93, 198–199, 416
Asset allocation process, 12–14, 740–743
Asset-backed credit default swaps,

577–578
Asset-backed securities (ABSs), 208,

577–578, 669. See also
Mortgage-backed securities (MBSs)

Asset comparisons, 9–10
Asset liquidity risk, 640–642
Asset mixing, 12–14
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Asset revaluation reserves, 691
At-the-money, 178, 188
Attrition rate, 738
Audit oversight, 619
Autocorrelation, 73, 79
Autoregression, 73, 114–117
Average rate options. See Asian options
Averages. See Distribution of averages;

Weighted averages

B
Backtesting, 357–362
Backwardation, 274–275
Backward recursion, 93
Balance sheet collateralized debt

obligations, 574–575
Bankers Trust, 677
Bank for International Settlements, 452
Bank of England, 667
Bank regulations. See Basel Accord;

Securities and Exchange Commission
Bank runs, 648
Bankruptcy, 472, 475, 486–488
Barbell portfolios, 150
Barings, 667
Barrier options, 197–198
Basel Accord. See also Basel Committee on

Banking Supervision/Basel Rules
Basel I Accord (1988), 686, 690–692
Basel II Accord (2004), 632–634,

686–689, 690–692, 702–711,
719–720

Basel III Accord (2010), 689–690,
692–693

on credit risk, 686–688
evaluation of, 710–711
examples on requirements of, 690,

693–694, 717–719, 720, 721–723
formulas for risk charges under,

694–695, 720
and interpretation of capital, 689–693
on market risk, 687–688, 711–717
1996 Amendment to, 686, 711
on operational risk, 687–688
overview, 685
steps in, 686–690

Basel Committee on Banking
Supervision/Basel Rules:

on backtesting, 358, 361–362
on credit risk, 455–456, 603–605
on liquidity risk, 639, 689
on market risk, 298–299

2008 loss data collection exercise,
633–634

on operational risk, 613, 615, 616–617
overview, 685n1

Basic indicator approach (BIA), 632
Basis risk, 311, 313–314
Basis swaps, 238
Bayes’ theorem (Bayesian network), 34,

638
Bear spreads, 184
Benchmarks, 728
Bermudan options, 248
Bernoulli trials, 51
Best practices reports, 665–671
Beta hedging, 325–328
Biases, 78–79, 738–739
Bid-ask spread, 640
Big Bang Protocol, 559–560
Bilateral netting, 453
Binary options, 197
Binomial density functions, 52
Binomial distribution, 51–53, 358–359
Binomial expansion, 467
Binomial trees, 90–91, 201–202
Bivariate regression, 69–73
Black model, 196, 249
Black-Scholes model, 192–195, 333–334,

343
Block maxima approach, 365
Bond markets, 208
Bonds. See also Fixed-income securities

callable, 210–211
convertible, 210–211, 760
corporate, 208, 501–509
credit exposure of, 524
default on, 472, 493–495
default risk calculations based on,

501–509
discount, 131
discounting, 127–130, 215–221
domestic, 207–209
duration and convexity of, 212–213
duration of, 133–150, 321–325
Eurobonds, 207–209
examples of valuation, 129–130, 132,

133, 139–140, 146–148, 150–151,
151–154, 211, 213–214, 215, 217,
221–222, 225, 228

fixed-coupon, 209
fixed-income risk on, 222–228
floating-coupon, 209
foreign, 207–209
formulas for valuation of, 151
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futures contracts tied to, 235–237
government, 208, 493–495
government agency and guaranteed,

208
infinite vs. finite series applied to,

154–155
markets for, 207–209
methods of quoting, 211–212
municipal, 208
par, 131
perpetual, 131, 143, 209
portfolios containing (see Portfolios)
premium, 131
price derivatives of, 133–150
price-yield relationship of, 130–133
puttable, 210–211
simulating yields of, 89–90
step-up, 209
Treasury, 235–237, 249–250
valuation of, 127–155, 214–221,

235–237, 501–509, 512–513
zero-coupon, 128, 131, 134, 138, 209

Bourse, 160
Building block approach, 661
Bullet portfolios, 150
Bull spreads, 184
Butterfly spreads, 184–185

C
Callable bonds, 210–211
Call options:

covered, 183
definition of, 177
down-and-in/out, 197
dynamic hedging of, 343–346
early exercise of, 189–190
fixed-income, 244–250
option Greeks, 334–346
option premiums impact on, 187–191
payoffs on, 177–187
put-call parity on, 180–181, 189
up-and-in/out, 198
valuation of, 191–199, 200–203
warrants as long-term, 420–423

Capital, definitions of, 660, 689–693,
703–704

Capital adequacy requirements, 297–298,
368–370. See also Basel Accord

Capital allocation, 625–626
Capital asset pricing model (CAPM),

15–17
Capital conservation buffer (CCB), 692

Capital market line (CML), 16
Caps, 244–246
Cash flow (CF) mapping, 378
Cash flow collateralized debt obligations,

575–576
Cash flows. See also Dividends; Income

payments; Payoffs
of equities, 257–258
of fixed-income securities, 214–215
in funding liquidity risk, 640, 646–650
swap contracts trading, 238–243,

264–268
Cash settlement, 163, 558
Causal networks, 619, 638
Central counterparty (CCP) clearing,

160–161
Central limit theorem, 54–55, 486
Chi-square distribution, 51, 64
Cholesky factorization, 96–97
Chooser options, 199
Citibank, 698–702
Clean price, 211–212
Clearinghouses, 159–161
Close-out netting, 543
Clustering, 114
CME Group, 160
Coefficient of determination, 71–72
Collar, 183, 245
Collateral. See Securitization
Collateral deposits, 160
Collateralized bond obligations (CBOs),

440
Collateralized credit exposures, 706–707
Collateralized debt obligations (CDOs),

440, 574–578
and credit derivatives, 570–572
definition of, 382
and Senior Supervisor Group (SSG)

reports, 669
Collateralized loan obligations (CLOs),

440
Collateralized mortgage obligations

(CMOs), 439, 443–444
Commercial bank regulations. See Basel

Accord
Commitments, 524
Commodities, 269–277
Commodity risk, 276–277
Common equity capital, 692
Common stock, 255–257
Compounding, 128–129, 134–135
Concentration limits/risk, 467
Conditional density, 34
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Conditional value at risk (CVAR),
294–295, 369–370

Conditional variance, 114–116
Confidence level, 296–297
Consols, 131, 143, 209
Constant proportional debt obligations,

577–578
Contango, 274
Contingency funding plans (CFPs),

653–654
Contingent requirements, 548
Continuous compounding, 128–129
Continuous-linked settlements, 453
Contraction risk, 432
Contracts. See Forward contracts; Futures

contracts; Swap contracts
Contracts for differences (CFD), 261, 453
Contribution to risk, 595
Control variate technique, 94
Convenience yield, 270–273
Conversion factors, 235–237, 420
Convertible arbitrage funds, 760
Convertible bonds, 210–211, 420–423,

760
Convexity, 133–150, 212–213, 235, 432.

See also Gamma
Convolution, 621
Copulas, 383–385
Core (tier 1) capital, 690
Corporate bonds, 208, 501–509
Corporate credit ratings, 491–492
Correlation. See also Autocorrelation

of credit risk factors, 589–591, 599–601
of futures contracts and interest rates,

172, 235
implied, 411–413
of random variables, 35–37, 38–40
in regression analysis, 73, 79
of risk factors, 95–97

Countercyclical buffer, 692
Counterparty risk, 158–161, 562–563,

580, 582, 769
Counterparty Risk Management Policy

Group (CRMPG):
CRMPG II and III reports, 668–669
CRMPG report on LTCM, 667–668

Coupon curve duration, 139
Covariances:

covariance matrix, 383
of random variables, 35–37, 39–40
in regression analysis, 70–71
in simulations, 95–97

Covered calls, 183

Cox, Ingersoll, and Ross model, 89
Credit crisis:

Citibank and, 698–702
effect on risk charges, 716
liquidity risk and, 639, 646
regulatory changes due to, 497, 581–582
and subprime debt, 391–392, 496–497

Credit default swaps:
asset-backed, 577–578
benefits of, 580
Big Bang Protocol, 559–560
definition of, 557–558
legal risk with, 558–559
pricing of, 560–562

Credit derivatives:
benefits of, 579–580
collateralized debt obligations and,

570–572, 574–578
credit default swaps as, 557–563,

565–566, 577–578, 580
credit option pricing, 514
and credit risk mitigation, 707
credit spread forward contracts as,

567–568
credit spread options contracts as, 568
definition of, 555
examples of transactions, 557, 563–565,

567, 568–569, 572–574, 578–579,
582–585

formulas for, 582
legal risk with, 580–581
markets for, 555–556, 579–580
and regulatory changes, 581–582
structured products with, 569–572
total return swaps as, 566–567
types of, 556–557

Credit Derivatives Determination
Committees, 560

Credit events, 472–473
Credit exposure:

Basel Accord on, 686–688
collateralized, 706–707
credit risk modifiers of, 548–549
definition of, 523
distribution of, 526–538
examples of issues related to, 525–526,

535–536, 538–539, 546–548,
549–552

expected, 527–528
exposure modifiers, 539–546
formulas for, 549
by instrument, 523–525
portfolios of (see Credit derivatives)
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of swaps, 524, 528–534
worst, 527–528

Credit-linked notes, 569–570
CreditMetrics, 598–601, 604
Credit Portfolio View, 602–603
Credit rating agencies, 496–497
Credit ratings, 473–475, 491–495,

548–549
Credit risk. See also Credit derivatives;

Credit exposure; Default risk
Basel Accord on, 686–688, 694–698
credit risk charges, 686–688, 694–698,

704–706
credit spread risk, 226–227
credit value at risk calculations of, 440,

595
definition of, 283–284, 451
distribution of credit losses in, 456–462,

526–538, 587–591
diversification, 484–488, 711–712
examples of, 453–454, 458–459,

463–464, 468, 469–470, 591, 594,
596, 605–607

expected credit loss calculations for,
589, 591–594

of fixed-income securities valuation,
216

formulas for, 468–469, 607–608
of forward contracts, 170, 524
of futures contracts, 170, 171
joint events, 459
managing/mitigating, 587–610,

706–708
market risk relationship with, 456, 668
modifiers of, 539–546, 548–549
overview of, 454–456
portfolio credit risk models, 597–605
risk interactions with, 456, 658–659,

668
settlement risk and, 452–453
valuation of, 456–462, 513–514,

591–594
CreditRisk+, 601, 604
Credit risk mitigation (CRM), 706–708
Credit spreads, 226–227, 502–504,

506–507, 567–568
Credit support annex, 552
Credit triggers, 548
Credit value at risk, 440, 595
Crowded trade risk, 394, 768
Cumulative default rates, 479–482
Cumulative distribution functions. See

Distribution/distribution functions

Currency implied correlation, 412
Currency markets:

currency swaps in, 264–268, 536–538
default risk in, 493–495
examples of transactions in, 263, 264,

268–269, 273, 275–276, 277,
278–280

formulas for, 278
overview of, 262–264

Currency swaps, 264–268, 536–538

D
Decay factor, 119. See also Time decay
Decision rule for backtests, 360–361
Default risk:

corporate bond prices for calculating,
501–509

credit events impacting, 472–473
credit ratings and, 473–475, 491–495,

548–549
as credit risk driver, 454–455, 456–462,

588
credit risk modifiers of, 548–549
default rates, 473–487
equity prices for calculating, 509–517
examples of issues related to, 473,

475–476, 485–486, 491, 495,
498–500, 505–506, 507–508, 514,
516–521

formulas for calculating, 497, 519
recovery rates in, 487–490

Degrees of freedom, 50–51
Delivery price. See Strike price
Delta, 334–337, 345
Delta-normal method, 386, 398–400
Density functions:

binomial, 52
conditional, 34
joint, 35–37
lognormal, 48
marginal, 34
normal, 44–47
of random variables, 28–29, 34, 42–55
Student’s t, 50
uniform, 42–43

Dependency, 34–40, 95–97. See also
Correlation

Dependent variables, 69–75
Derivatives:

bond price, 133–150
credit (see Credit derivatives)
definition of, 157–158, 331
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Derivatives (Continued )
equity, 258–262
examples of valuation, 162, 169–170,

172–173, 174–175
exchange-traded, 263
fixed-income (see Fixed-Income

derivatives)
formulas for valuation of, 173–174
forward contracts as (see also Forward

contracts), 162–169, 231–233
futures contracts as (see also Futures

contracts), 171, 234–235
linear (see Linear derivatives)
market overview, 157–162
nonlinear (see Options)
simulations for, 93
swap contracts as (see also Swap

contracts), 173, 238–243
Deutsche Bank, 615, 653–654,

661–662
Diagonal model, 376–378
Diagonal spreads, 183
Digital options, 197
Directional risks/strategies, 756, 757
Disclosed reserves, 690
Disclosure, 687, 773
Discount bonds, 131
Discounting, 127–130, 215–221
Discounting factor, 128
Distressed securities funds, 490, 762
Distribution/distribution functions:

of averages, 54–55
binomial, 51–53, 358–359
chi-square, 51, 64
of credit exposure, 526–538
of credit losses, 456–462, 526–538,

587–591
exponential, 54
extreme value theory, 364–367
F , 51
with fat tails, 111–113
generalized Pareto (GP), 365
joint, 34
limit, 54–55
lognormal, 47–49, 85–87, 109–111
loss frequency/severity, 619–623
marginal, 382–383
in market risk analysis, 289–292,

294–296, 297–298
moving average, 113–114
multivariate, 33–37
normal, 44–47, 54–55, 63–64, 84–87,

109–111, 360

of operational losses, 619–623
of option payoffs, 347–348
of parameter estimates, 63–64
physical, 93
Poisson, 53–54
of random variables, 28–37, 42–55,

109–111
in risk factor models, 109–111
risk-neutral, 93
Student’s t, 49–51, 64, 112–113
of tails, 55
time-variation impacting, 113–122
of transformations of random variables,

40–42
uniform, 42–43
univariate, 28–29
in VAR calculations, 30–31, 45, 50, 51,

55, 386–389
Distribution of averages, 54–55
Distribution of tails, 55
Diversification, 386, 484–488, 711–712
Diversified value at risk, 386
Dividends, 181, 189–190, 257–258,

259
Dividend swaps, 181
Dodd-Frank Wall Street Reform and

Consumer Protection Act, 497, 581,
661

Dollar convexity, 134–138, 148
Dollar duration, 134–138, 148–149,

286–287, 321–322
Domestic bonds, 207–209
Down-and-in/out calls, 197
Down-and-out puts, 197
Downside risk measures, 189, 289–295.

See also Value at risk (VAR)
Drawdown, 295
Due diligence, 772
Duration:

as bond price derivative, 133–150
of bonds, 212–213
of consols, 143
coupon curve, 139
effective, 432
of fixed-income securities, 133–150
hedging, 321–325
Macaulay, 134–135, 141–143
maturity and, 141–146
of portfolios, 148–150
of swap contracts, 241

Duration mapping, 378
Dynamic hedging, 312, 343–346
Dynamic trading/hedging, 415–418
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E
Earnings volatility, 619
Economic capital, 660
Effective convexity, 138–139,

432–433
Effective duration, 138–139, 432–433
Efficient markets hypothesis, 104
Electricity products, 268–269
Emerging markets, 302–303
Enron, 548, 773
EONIA (Euro Overnight Index Average),

210
Equilibrium models, 90
Equities:

convertible bonds and warrants as,
420–423

default risk calculations based on prices
of, 509–517

equity derivatives, 258–262
equity market neutral funds, 759
equity options, 261–262
equity premium, 735
equity swaps, 260
examples of valuation, 257, 260–261,

421, 423, 424
formulas for, 278
long/short equity funds, 758
overview of, 255–257
valuation of, 257–258, 259, 260–261,

509–517
Equity capital, 660, 690
Equity derivatives, 258–262
Equity market neutral funds, 759
Equity options, 261–262
Equity premium, 735
Equity risk, 258
Equity swaps, 260
Errors:

in hypothesis testing, 64–65
in regression analysis, 69–76
specification, 78
in VAR, 66–67, 293, 714–716
in the variables, 78

Estimated default frequencies, 514
Estimation, 61–69, 78
Estimators, 62
EURIBOR (Euro Interbank Offered Rate),

210
Eurobonds, 207–209
Eurodollar futures, 234–235, 249
European options, 177, 188–189,

192–195, 200–201, 262, 334–346
European swaptions, 247

Event-driven funds, 761–762
Event risk, 300–303
EWMA (exponentially weighted moving

average) model, 119–120
Examples:

of Basel Accord requirements, 690,
693–694, 717–719, 720, 721–723

of bond valuation, 129–130, 132, 133,
139–140, 146–148, 150–154, 211,
213–214, 215, 217, 221–222, 225,
228

of commodity transactions, 271,
273–274, 275–276

of credit derivatives transactions, 557,
563–565, 567, 568–569, 572–574,
578–579, 582–585

of credit exposure issues, 525–526,
535–536, 538–539, 546–548,
549–552

of credit risk issues, 453–454, 458–459,
463–464, 468, 469–470, 591, 594,
596, 605–607

of currency market transactions, 263,
264, 268–269, 273, 275–276, 277,
278–280

of default risk issues, 473, 475–476,
485–486, 491, 495, 498–500,
505–506, 507–508, 514, 516–521

of equity valuation, 257, 260–261, 421,
423, 424

of firmwide risk management issues,
663–665, 671, 674, 676–677,
679–680, 681–683

of fixed-income derivatives valuation,
232–233, 237–238, 243–244,
246–247, 249, 251

of fixed-income securities valuation,
213–214, 215, 221–222, 225, 228

of hedge fund issues, 751, 755, 760,
761, 764–765, 770, 771–773, 774,
775–777

of hedging linear risks, 312–315,
318–319, 320–321, 322–325, 326,
327, 328–329

of hedging nonlinear risks, 337–339,
342, 346–347, 350, 351–353

of issues impacting sources of market
risk, 287, 289, 292, 296, 299–300,
303–304, 307–309

of linear derivative valuations, 162,
169–170, 172–173, 174–175

of liquidity risk issues, 644–645,
647–648, 650, 653–655, 655–656
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Examples (Continued )
of market risk issues, 287, 289, 292,

296, 299–300, 303–304, 307–309
of modeling risk factors, 106–107, 109,

117–118, 120–122, 122–124
of Monte Carlo simulations, 85, 87–88,

91–92, 94–95, 98–99, 100–101
of mortgage-backed securities issues,

430, 431, 439, 440–441, 442–443,
444–447

of operational risk, 616–617, 619,
621–623, 630–631, 634–637

of options strategies/valuations,
181–182, 185–187, 190–191, 196,
199–200, 204–206, 246–247, 249,
251–252, 337–339, 342, 346–347,
350, 351–353, 410–411, 418–420

of portfolio management issues, 730,
731–732, 734, 737, 739, 743–747

of probability calculations, 29, 32–33,
35–37, 38, 39, 42, 43, 45–47, 48–49,
51, 53, 54

of regression analysis, 75–78, 79–80
of risk measurement issues, 6, 9, 19–20,

22, 23–24
of statistics calculations, 65–66, 67–68,

75–78, 79–80
of univariate analysis, 359, 362–364,

367, 370–373
of VAR calculations, 381–382, 385,

389–390, 401–403
of volatility risk issues, 410–411,

418–420
Exceptions, 357–362
Exchanges, 157, 171, 234
Exchange-traded derivatives, 263
Exchange-traded options, 249–250
Exercise price. See Strike price
Expectations hypothesis, 220, 274
Expected credit exposure, 527–528
Expected credit loss, 589, 591–594
Expected operational loss, 621–622
Expected shortfall, 369–370
Expected tail loss, 369–370
Expected value. See Mean
Exponential distribution, 54
Exponentially weighted moving average

(EWMA) model, 119–120
Exposure, 454–455, 541–542, 675.

See also Credit exposure
Exposure limits, 541–542, 675
Extension risk, 432
External control methods, 627

Extreme value theory (EVT), 364–367
Exxon–Mobil merger, 761

F
Face value, 131, 163
Factor models, 376–378, 706
F distribution, 51
Fear index, 406–407
Federal funds rate, 646
Financial institution regulations. See Basel

Accord; Securities and Exchange
Commission

Financial risk:
credit risk as (see Credit risk)
liquidity risk as (see Liquidity risk)
management of firmwide (see Firmwide

risk management)
market risk as (see Market risk)
operational risk as (see Operational risk)
risk management tools (see also Value at

risk (VAR)), 284–286
settlement risk as (see Settlement risk)
types of, 283–284, 658

Firm volatility, 512
Firmwide risk management:

best practices reports for, 665–671
controlling traders in, 675–676
examples of issues of, 663–665, 671,

674, 676–677, 679–680, 681–683
formulas for, 681
integrated risk management as,

657–663
organizational structure in, 672–673
risk-adjusted performance in, 677–679

First-of-basket-to-default swap, 565
First-order stochastic dominance (FSD),

369–370
Fitch, 474
Fixed-coupon bonds, 209
Fixed-for-floating swaps, 238–239
Fixed-income arbitrage funds, 759–760
Fixed-income derivatives:

examples of valuation, 232–233,
237–238, 243–244, 246–247, 249,
251–252

formulas for valuation of, 250–251
forward contracts as, 231–233
futures contracts as, 234–235
options as, 244–250
swap contracts as, 238–243

Fixed-income options, 244–250
Fixed-income portfolio risk, 378–380
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Fixed-income risk, 222–228
Fixed-income securities. See also Bonds;

Fixed-income derivatives
analysis of, 214–215
cash flows of, 214–215
credit risk of, 216
discounting, 127–130, 215–221
duration of, 133–150, 212–213
examples of valuation, 213–214, 215,

221–222, 225, 228
fixed-income portfolio risk on, 222–228
instrument types, 209
interest rates on, 128–129, 209,

215–221, 222–228
markets for, 207–209
methods of quoting, 211–212
spot and forward rates on, 217–221
valuation of, 127–155, 214–221

Flat volatilities, 246
Floating-coupon bonds, 209
Floating-rate notes (FRNs), 209, 213
Floors, 244–246
Forecasting. See Modeling risk factors
Foreign bonds, 207–209
Foreign exchange (forex) markets. See

Currency markets
Forex options, 262–263
Forex swaps, 262–263
Formulas:

for Basel Accord risk charges, 694–695,
720

for bond valuation, 151
for credit derivative calculations, 582
for credit exposure calculations, 549
for credit risk calculations, 468–469,

607–608
for currency market transactions, 278
for default risk calculations, 497, 519
for derivative valuation, 173–174
for equity, currency, and commodity

markets, 278, 424–425
for firmwide risk management

calculations, 681
for fixed-income derivatives valuation,

250–251
for hedge fund calculations, 775
for hedging linear risk, 327–328
for hedging nonlinear risk, 351
for linear derivatives valuation,

173–174
for liquidity risk calculations, 655
for market risk analysis, 307
for modeling risk factors, 122

for Monte Carlo simulations, 99
for mortgage-backed securities

calculations, 445
for operational risk, 635
for options valuations, 203–204, 351,

424–425
for portfolio management, 745
for probability calculations, 55–56
for risk measurement calculations, 23
for statistics calculations, 80–81
for univariate analysis, 371
for VAR calculations, 401

Forward contracts:
credit risk of, 170, 524
credit spread, 567–568
forward rate agreements, 231–233
with income payments, 167–169
off-market, 166
outright, 262
overview, 162–163
valuation of, 164–169, 231–233

Forward rate agreements, 231–233
Forward rates, 217–221
Foundation internal ratings-based (FIRB)

approach, 705
Fraud risk, 769–770
Funding gap, 651–652
Funding liquidity risk, 640, 646–650
Funds of funds, 762–763
Futures contracts:

credit risk of, 170–172
currency, 263
definition of, 171
Eurodollar, 234–235, 249
expected spot prices and, 274–275
as fixed-income derivatives, 234–235
hedging, 312–314
interest rate relationship with, 172,

234–237
managed futures funds, 762
options on, 180, 196, 249–250
single stock, 258–260, 325–328
T-bond, 235–237
valuation of, 172, 234–237, 259,

270–273
Future value, 128

G
Gamma, 336–337, 349
GARCH (generalized autoregressive

conditional heteroskedastic) model,
114–117
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Garman-Kohlhagen model, 195
Generalized extreme value, 365
Generalized Pareto (GP) distribution, 365
Generalized Wiener process, 84
General market risk charge, 299
General provisions/loan loss reserves,

691
Geometric Brownian motion, 84–88
Global debt securities markets, 208
Global macro funds, 759
Goodwill, 691
Government agency and guaranteed

bonds, 208
Government bonds, 208, 493–495.

See also Treasury bonds
Gross leverage, 754
Gross price, 211–212
Group of Thirty (G-30) report, 666
Guarantees, 524, 707

H
Haircuts, 393–394
Heath, Jarrow, and Morton model, 90
Hedge funds:

definition of, 728
examples of issues related to, 751, 755,

760, 761, 764–765, 770, 771–773,
774, 775–777

formulas for valuation of, 775
hedge fund indices, 757–758
hedge fund industry, 749–751
hedge fund-specific risks, 766–771
leverage in, 751–755, 766–769
long and short positions in, 751–755
market risks of, 756–763
risk management of, 772–774
styles of, 756–763

Hedging:
beta, 325–328
credit derivatives as tools for (see Credit

derivatives)
definition of, 311
duration, 321–325
dynamic, 312, 343–346
examples of, 312–315, 318–319,

320–321, 322–325, 326, 327,
328–329, 337–339, 342, 346–347,
350, 351–353

formulas for, 327–328, 351
futures, 312–314
linear risk, 311–329
nonlinear risk, 331–353
optimal, 315–320, 321–327

static, 312
unitary, 311–314

Heteroskedasticity, 79, 114–117
Hill’s estimator, 366–367
Historical-simulation method, 289–291,

386–387, 392, 396–398
Ho and Lee model, 90
Homogeneity, 368
Homoskedasticity, 79
Horizon. See also time-related entries

distribution based on, 105–106
of expected credit loss, 595
of historical default rates, 476, 479
liquidity as function of, 641
time variation in risk over, 113–122
VAR reflecting, 105–106, 297–298,

349–350
Horizontal integration, 160
Horizontal spreads, 183
Hull and White model, 90
Hybrid debt capital instruments, 691
Hypothesis testing, 64–66, 68–69
Hypothetical portfolios, 358

I
Illiquid assets, 391. See also Liquidity risk
Implied correlation, 411–413
Implied dividend yield, 181
Implied standard deviation, 405–410
Implied volatility, 405–410
Income payments, 167–169, 189–190,

196. See also Cash flows; Dividends;
Payoffs

Incremental risk charge (IRC), 715, 716
Independency. See also Correlation

of credits, 466–467
of random variables, 34–40, 54–55
of risk factors, 95–97

Independent observations, 104
Independent variables, 69–75
Index options, 262
Inflation, 209, 225–226
Inflationary expectations, 223
Inflation-protected notes, 209
Information ratio, 11–12, 733
Instant-history bias, 739
Institutional investors, 727–728
Insurance, 625–626
Insurance companies, 649–650
Integrated approach, 661
Integrated risk management, 657–663
Interest rate coverage ratio, 577
Interest rate risk, 225–226, 712
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Interest rates. See also Rates of return;
Yield

bond valuation using, 128–129
compounding, 128–129, 134–135
federal funds rate as, 646
fixed-income options on, 244–250
of fixed-income securities, 128–129,

209–210, 215–221, 222–228
forward rate agreements on fixed,

231–233
futures contract relationship with, 172,

234–237
as income payment, 196
inflation correlation with, 225–226
interest rate coverage ratio, 577
interest rate risk, 225–226, 712
LIBOR (London Interbank Offered

Rate) as, 209–210, 212, 239–240, 646
as liquidity indicator, 646
options sensitivity to, 339–340
real, 225–226
simulating, 89–90
swap contracts on, 173, 238–243,

528–534, 536–538
swaptions on, 247–249
term spread of, 223–224

Internal control methods, 627
Internal models approach (IMA), 299,

711, 713–716
Internal ratings-based (IRB) approach,

705, 706
International Swaps and Derivatives

Association (ISDA), 472, 542, 552,
559–560, 603

In-the-money, 178, 188
Intrinsic value, 187
Inverse floaters, 210, 441–442
IO/PO structure, 443–444
Ito process, 84
Ito’s lemma, 343–344

J
Jarque-Bera (JB) statistic, 68–69
Jensen’s alpha, 735
Joint density, 34
Joint distributions, 34, 382–385
Jones, A. W., 749
JPMorgan Chase, 615

K
KMV model (KMV Corporation), 514,

601–602
Knock-in/out options, 197

Known knowns/unknowns, 8
Kurtosis, 31–33, 44, 50

L
Leeson, Nick, 667
Legal issues, 558–559, 580–581
Legal risk, 558–559, 580–581
Lehman Brothers, 114, 473, 559, 580,

769
Leverage, 170, 393, 751–755, 766–769
Leverage limit ratio, 689
Liabilities, 648, 731
LIBOR (London Interbank Offered Rate),

209–210, 212, 239–240, 442, 646
Limit distributions, 54–55
Linear derivatives:

examples of valuation, 162, 169–170,
172–173, 174–175

formulas for valuation of, 173–174
futures contracts as, 171
market overview, 157–162
swap contracts as, 173

Linear regression, 69
Linear risk, 311–329
Linear transformation, 37–38
Liquidity-adjusted value at risk,

642–643
Liquidity risk:

asset, 640–642
Basel Accord on, 689
definition of, 283–284
examples of, 644–645, 647–648, 650,

653–656
funding, 640, 646–650
as hedge fund risk, 766–767
managing, 652–654
marking to market introducing, 540
optimal hedging issues involving,

319–320
risk interactions with, 658–659
sources of, 639–640

Loans, 524
Lockup periods, 767
Lognormal density function, 48
Lognormal distribution, 47–49, 85–87,

109–111
Long positions, 162, 544–545, 751–755
Long/short equity funds, 758
Long straddle, 183
Long-Term Capital Management (LTCM),

540, 667–668, 760, 766–767
Lookback options, 199
Loss frequency distribution, 619–623
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Loss-limit policies, 418. See also Stop
losses

Loss severity distribution, 619–623

M
Macaulay duration, 134–135, 141–143
Madoff, Bernard, 770
Managed collateralized debt obligations,

577
Managed futures funds, 762
Mapping, 15, 375–382, 391–392
Marginal default rates, 479–482
Marginal density, 34, 382–383
Marginal distributions, 382–383
Marginal risk, 741–743
Margins, 171, 540–541
Margrabe model, 412
Market loss sources, 286–287
Market risk:

Basel Accord on, 687–688, 711–717
credit risk relationship with, 456, 668
definition of, 283–284
desirable properties for risk measures,

368–370
distribution of, 289–292, 294–299
examples of issues of, 287, 289, 292,

296, 299–300, 303–304, 307–309
formulas for analyzing, 307
of hedge funds, 756–763
hedging linear risk to manage, 311–329
hedging nonlinear risk to manage,

331–353
liquidity risk as (see Liquidity risk)
market risk charges, 298–299, 687–688,

712
risk interactions with, 456, 658–659,

668
risk management tools (see also Value at

risk (VAR)), 284–286
risk measurement system components,

287–289
simplification of, 376–380
stress-testing, 300–303, 652, 714
types of, 756
types of financial risk including,

283–284
VAR measuring, 714–716

Market risk charge, 713–716
Market squeezes, 236
Market value collateralized debt

obligations, 576
Mark(ing) to market, 394–395, 539–540

Markov processes, 83–84, 484
Markowitz, Harry, 3
Martingale, 84
Master netting agreement, 552
Master swap agreements, 542
Matrix/matrices:

covariance matrix, 383
multiplication of, 59
transition, 484

Maturity, 141–146, 183–185, 208,
215–221, 248

Maturity mapping, 378
Maximum likelihood function, 116, 366
Mean:

definition of, 5
estimating, 63–64
in Monte Carlo simulations, 86
of random variable distribution, 30,

32–33, 35–40, 43–44, 46, 48, 50, 51,
54, 55

Mean reversion, 89–90
Measurement of returns, 103–104
Median, 30, 44
Merger arbitrage funds, 761–762
Merton model, 195, 509–511, 514–517
Metallgesellschaft, 274–275
Method of moments, 366
Mixing assets, 12–14
Model. See also Modeling risk factors

actuarial, 471–500, 619–623
Black, 196, 249
Black-Scholes, 192–195, 333–334, 343
Cox, Ingersoll, and Ross, 89
diagonal, 376–378
equilibrium, 90
EWMA (exponentially weighted moving

average), 119–120
GARCH (generalized autoregressive

conditional heteroskedastic), 114–117
Garman-Kohlhagen, 195
geometric Brownian motion, 84–88
Heath, Jarrow, and Morton, 90
Ho and Lee, 90
Hull and White, 90
KMV, 514, 601–602
Merton, 195, 509–511, 514–517
no-arbitrage, 90, 164–165
portfolio credit risk, 597–605
Vasicek, 89, 528–529

Modeling risk factors:
examples of, 106–107, 109, 117–118,

120–122, 122–124
fat tails in, 111–113
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formulas for, 122
normal and lognormal distributions in,

109–111
real data sampling, 103–109
time-variation in risk in, 113–122

Model risk, 615–616, 628–629, 767
Modified duration, 134–135, 321
Modigliani and Miller (MM) theorem,

21
Moments, 30–33
Money markets, 208
Money-weighted rate of return (MWRR),

729n2
Monotonicity, 368
Monte Carlo simulations:

accuracy of, 93–94
examples of, 85, 87–88, 91–92, 94–95,

98–99, 100–101
formulas for, 99
implementing, 92–94
multiple sources of risk in, 95–97
with one random variable, 83–92
options valuation using, 93, 200–201
as VAR method, 92, 94, 292, 387–388

Moody’s Investors Service, 473–474,
476–477, 486, 602–603

Moral hazard, 438, 626
Mortgage-backed securities (MBSs), 208,

226
examples of issues related to, 430, 431,

439, 440–441, 442–443, 444–447
IO/PO structure, 443–444
prepayment risk, 427–434
securitization of, 435–438
tranching, 439–444

Mortgages:
as annuities, 427–428
as asset in mortgage-backed securities,

208, 226
factors affecting refinancing patterns,

428–429
prepayment on, 427–434

Moving average, 113–114
Moving windows, 392
Multicollinearity, 79
Multilateral netting system, 453
Multiple discriminant analysis, 475
Multistrategy funds, 762–763
Multivariate distribution functions, 33–37
Multivariate models, 375–404
Multivariate regression, 73–75
Municipal bonds, 208
Mutual termination options, 548

N
Nationally Recognized Statistical Rating

Organizations (NRSROs), 496
Net leverage, 754
Net present value approach, 214–215
Net replacement value (NRV), 588
Netting arrangements, 453, 542–546, 552
Newton-Raphson method, 406
New York Stock Exchange (NYSE), 160
No-arbitrage models/relationships, 90,

164–165
Nondirectional risks/strategies, 756, 760
Nonlinear derivatives. See Options
Nonlinear risk, 331–353
Normal approximation, 360
Normal density functions, 44–47
Normal distribution, 44–47, 54–55, 60,

63–64, 84–87, 109–111, 360
Northern Rock, 647–648
Notes:

credit-linked, 569–570
floating-rate, 209, 213
inflation-protected, 209
structured, 209

Notional amounts, 284–285
Novation, 160
Novation netting, 543
Nth-to-default swap, 566
Numerical simulations, 67

O
Off-balance-sheet risk charges, 695–698
Off-market forward contracts, 166
On-balance-sheet risk charges, 694–695
Operational risk:

assessing, 618–624
Basel Accord on, 632–634, 687–688
case histories in, 614
classification of, 615–616
conceptual issues, 629–630
definition of, 284, 615
distribution of operational losses,

619–623
examples of, 616–617, 619, 621–623,

630–631, 634–637
formulas for calculating, 635
identifying, 615–617
implications of, 615
importance of, 613–615
managing, 625–626
marking to market introducing, 540
mitigating, 626–628
model risk, 615–616, 628–629
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Operational risk (Continued )
operational risk charges, 687–688
risk aggregation, 659–660
risk interactions with, 658–659
VAR calculations of, 621

Operational risk charge (ORC), 632–633
Operational value at risk, 621
Optimal hedging, 315–320, 321–327
Option-adjusted spread (OAS), 433–434
Option Greeks, 334–346, 349
Option premiums, 178–179, 187–191
Options. See also Call options; Put options

American, 93, 177–178, 189–190,
201–203, 261–262, 342

Asian, 93, 198–199, 416
barrier, 197–198
basic options, 177–180
Bermudan options, 248
binary (digital), 197
bonds with features of, 210–211
chooser, 199
combinations of, 183–185
credit default swaps as, 557–563,

565–566, 577–578
credit exposure of, 525
credit spread, 568
dynamic replication, 415–416
dynamic trading/hedging, 415–418
early exercise of, 189–190
equity risk, 261–262
European, 177, 188–189, 192–195,

200–201, 262, 334–346
evaluating, 331–334
examples of strategies for/valuation of,

181–182, 185–187, 190–191, 196,
199–200, 204–206, 246–247, 249,
251–252, 337–339, 342, 346–347,
350, 351–353, 410–411, 418–420

exchange-traded, 249–250
fixed-income, 244–250
forex, 262–263
formulas for valuation of, 203–204, 351
on futures contracts, 180, 196, 249–250
hedging nonlinear risks with, 331–353
implied correlation and, 411–413
knock-in/out, 197
lookback, 199
option Greeks, 334–346, 349
path-dependent, 93
payoffs on, 177–187, 197–199,

244–250, 347–348
premiums on, 178–179, 187–191
put-call parity on, 180–181, 189

rainbow, 412
sensitivity of, 334–346
simulations pricing, 93, 200–202
static replication, 416–417
swaptions, 247–249
valuation of, 93, 191–199, 200–203,

333–334, 343–345
VAR calculations on, 348–350
volatility impacting, 147–148, 199, 246,

323–325, 405–410
Options Clearing Corporation (OCC),

160–161
Ordinary least squares, 69–71, 78–79
Organizational structure, 672–673
Organized exchanges, 157, 160, 171, 234
Out-of-the-money, 178, 188
Outright forward contracts, 262
Overcollateralization ratios, 576
Over-the-counter markets:

commodities trading in, 269–270
credit derivatives in, 555–556
derivatives trading in, 158–161, 171,

173, 247–249, 555–556
forward contracts trading in, 171,

231–233
options in, 247–249
swap contracts on, 173

P
Pandit, Vikram, 702
Parameter estimation, 61–69, 78
Parameters, 61–62
Par bonds, 131
Passage of time. See Time decay
Path-dependent options, 93
Payment netting, 542
Payoffs. See also Income payments

of credit default swaps, 558–559
of fixed-income securities, 209
of options, 177–187, 197–199,

244–250, 347–348
Peaks over threshold (POT) approach, 365
Pension funds, 731
Performance appraisal, 728
Performance attribution, 728, 735–737
Performance measurement, 728
Perpetual bonds, 131, 143, 209
Persistence parameter, 117, 119
Physical delivery, 163, 261, 558
Physical distributions, 93
Physical probability, 193
Pipeline positions, 669
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Planned amortization class bonds, 443
Point estimate, 62
Poisson distribution, 53–54
Political risk, 302–303, 493–495
Ponzi scheme (Charles Ponzi), 770
Portfolio aggregation, 107–109
Portfolio average correlation, 413
Portfolios:

barbell, 150
bullet, 150
construction of, 9–14
convexity of, 148–150
of credit exposures (see Credit

derivatives)
credit risk diversification in, 484–488,

711–712
credit risk models for, 597–605
duration of, 148–150
effects of leverage on, 737
efficient, 14
examples of portfolio management

issues, 730, 731–732, 734, 737, 739,
743–747

fixed-income portfolio risk, 378–380
formulas for performance management

of, 745
of forward contracts (see Swap

contracts)
hypothetical, 358
institutional investors in, 727–728
optimal hedging of, 315–320
options valuation of, 191–192
performance attribution, 728, 735–738
performance measurement, 728–740
portfolio distribution, 288–289
portfolio positions, 287–288
portfolio weight, 149
of random variables, 38–40
risk budgeting in, 740–743
risk of, 39–40, 97, 597–605, 740–743
simulating risk of, 97
value at risk calculations on (see Value

at risk (VAR))
Position-based risk, 283
Position limits, 541
Preferred stock, 256–257
Premium bonds, 131
Prepayment/prepayment risk, 427–434
Present value, 128–132
Presettlement risk, 452–453. See also

Credit risk
Price, 211–212. See also Spot prices; Strike

price; Valuation

Price-quantity function, 641
Price-yield relationship, 130–133
Prince, Chuck, 702
Principal component analysis, 97
Principal component analysis (PCA), 19
Private exchanges, 160
Probability:

conditional, 638
of default (see Default risk)
distribution functions of, 28–37,

42–55
examples of calculating, 29, 32–33,

35–37, 38, 39, 42, 43, 45–47, 48–49,
51, 53, 54

formulas for calculating, 55–56
multivariate distribution functions of,

33–37
physical, 193
random variable characterization of,

27–33
risk-neutral, 193–195
transition, 484–485

Procyclicality, 392–394
Protective puts, 183
Public Securities Association (PSA)

prepayment model, 429
Put options:

definition of, 177
down-and-out, 198
dynamic hedging of, 343–346
early exercise of, 189–190
fixed-income, 244–250
option Greeks, 334–346
option premiums impact on, 187–191
payoffs on, 177–187
protective, 183
put-call parity on, 180–181, 189
up-and-out, 198
valuation of, 191–199

Puttable bonds, 210–211

Q
Quant funds, 768–769
Quantiles, 30
Quasi-random sequences, 94

R
Rainbow option, 412
Random variables:

in causal networks, 638
characterizing, 27–33
correlation of, 35–37, 38–40
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Random variables (Continued )
covariances of, 35–37, 39–40
density functions of, 28–29, 34, 42–55
distribution of, 28–37, 42–55, 109–111
drawing, 88–89
functions of, 37–42
independency/dependency of, 34–40,

54–55
simulations with one, 83–92

Random walk theory, 104
RAROC (risk-adjusted return on capital),

677–679
Rates of return. See also Interest rates;

Yield
on bonds/fixed-income securities, 128,

224–225
measuring, 103–104
risk-adjusted, 677–679, 733–734
volatility of, 224–225

Real data sampling, 103–109
Real interest rates, 225–226
Real-time gross settlement (RTGS)

systems, 453
Real yield risk, 225–226
Recouponing, 542
Recovery rates, 487–490
Redemption notice periods, 767
Regression analysis, 69–80, 114–117
Regression fit, 71–72
Regression R-squared, 71–72
Regulation Fair Disclosure (FD), 497
Regulation of financial institutions. See

Basel Committee on Banking
Supervision/Basel Rules; Securities
and Exchange Commission

Regulatory arbitrage, 701
Regulatory capital, 660
Regulatory changes, 581–582
Regulatory risks, 771
Reinvestment risk, 214
Relative risk, 5–6, 729–730
Repricing risk, 688
Reputational risk, 667
Reserves, 660
Return-based risk, 283
Return measurement, 729
Returns. See Rates of return
Returns computing, 110–111
Returns measurement, 103–104
Reverse repurchase agreements, 393
Rho, 340–341
Right-way trades, 590

Risk-adjusted performance measurement,
10–12, 677–679, 733–734

Risk-adjusted return on capital (RAROC),
677–679

Risk aggregation, 659–660, 773
Risk budgeting, 740–743
Risk capital, 677–678
Risk charges, 298–299, 687–688,

694–698, 704–706, 714–717
Risk contributions, 741–743
Risk factors. See also specific risks

choosing, 380–381
as component of risk measurement

system, 288
correlation of, 95–97
of fixed-income securities, 222–228
joint distributions of, 382–385
mapping, 375–382
modeling, 103–124
in operational risk, 619
simplification of, 376–380
in simulations, 95–97

Risk management:
failure of, 9
formulas for valuation of, 23
foundations overview, 3–24
irrelevance of, 20
relevance of, 21–22
value of, 20–22

Risk measurement:
examples of issues related to, 6, 9,

19–20, 22, 23–24
process evaluation, 6–9
process overview, 4–6

Risk measurement systems, 287–289
Risk-neutral probability, 193–195, 513
Risk-neutral valuation, 192, 193–195,

502, 504
Risk premiums, 504, 595, 735
Risk simplification, 376–380
Risk-weighted assets, 698–700, 704–705
Rogue traders, 614
Ross, Stephen, 18

S
S&P GSCI, 270
Sampling, 103–109
Sampling variability, 93–94
Samuelson, Paul, 193
Scenario analysis, 285, 302
Second-order stochastic dominance (SSD),

369–370
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Securities. See also Equities
asset-backed (see also Mortgage-backed

securities (MBSs)), 208, 577–578
distressed securities funds, 490, 762
fixed-income (see Fixed-income

securities)
mortgage-backed (see Mortgage-backed

securities (MBSs))
Treasury inflation-protected, 209n1

Securities and Exchange Commission,
496–497, 769–770

Securitization, 435–438, 541, 708. See also
collateralized entries

Selection bias, 739
Self-assessment, 619
Semiannual compounding, 128–129
Semistandard deviation, 295
Senior Supervisor Group (SSG) reports,

669–771
Sensitivity measures, 284–285. See also

Option Greeks
Sequential-pay tranches, 443
Serial autocorrelation. See Autocorrelation
Settlement risk, 284, 452–453
Sharpe, William, 15, 376–378
Sharpe ratio, 11, 733
Short positions, 162, 544–545, 751–755
Short straddle, 183
Significance levels, 66–67
Silo approach, 660
Simulations:

accuracy of, 93–94
for derivatives, 93
formulas for valuation of, 99
historical-simulation method, 392
implementing, 92–94
multiple sources of risk in, 95–97
numerical, 67
with one random variable, 83–92
options valuation using, 93, 200–202
as VAR method, 92, 94, 387–388, 392

Single monthly mortality rate, 429
Single stock futures, 261
Skewness, 31–33, 44, 48, 348–350
SONIA (Sterling Overnight Index

Average), 210
Sortino ratio, 733
Sovereign credit ratings, 493–495
Specification errors, 78
Specific risk charge (SRC), 716
Spot prices, 274–275
Spot rates, 216, 217–221

Spot volatilities, 246
Spreads:

bear, 184
bid-ask, 640
bull, 184
butterfly, 184–185
credit, 226–227, 502–504, 506–507,

567–568
default risk and, 502–504, 506–507
diagonal, 183
horizontal, 183
option-adjusted, 433
as option strategy, 183–185
static, 216–217, 433
TED, 646
term, 223–224
vertical, 183
yield, 216–217, 504, 506–507
zero, 433

Square root of time rule, 105–106, 117
Squeezes, 236
Stack hedge, 312n1
Standard & Poor’s (S&P), 474, 476–479
Standard deviation:

definition of, 5
of estimates, 64–65, 67
of random variable distribution, 31,

35–38, 55
as risk measurement tool, 295
standard normal variables, 44–47, 64,

85–86
Standardized approach (TSA), 632
Standardized method, 712
Static collateralized debt obligations, 577
Static hedging, 312
Static spread, 216–217, 433
Static trading/hedging, 416–417
Statistics:

examples of calculating, 65–66, 67–68,
75–78, 79–80

formulas for calculating, 80–81
parameter estimation of, 61–69
real data analysis of, 61
regression analysis of, 69–80

Step-up bonds, 209
Sticky moneyness, 410
Sticky strikes, 409–410
Stochastic dominance, 369–370
Stock. See Common stock; Preferred stock
Stock exchanges. See Exchanges
Stock index futures, 258–260, 325–328
Stop losses, 675
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Storage costs, 270–273
Straddle, 183
Strangle, 183
Stress loss, 626
Stress-testing, 283, 300–303, 652, 714
Strike price, 187–191
Strip hedge, 312n1
Structured investment vehicles (SIVs), 438
Structured notes, 209
Structured products, 497, 569–572
Structure of volatility, 409
Student’s t density, 50
Student’s t distribution, 49–51, 64,

112–113
Style drift, 741, 766
Subadditivity, 293, 368–369
Subordinated term debt, 691
Sums of random variables, 38
Supplementary (tier 2) capital, 691
Surplus risk, 731
Survivorship, 738–739
Swap contracts:

basis, 238
credit exposure of, 524, 528–534
currency swaps in, 264–268, 536–538
dividend swaps, 181
duration of, 241
fixed-for-floating, 238–239
as fixed-income derivatives, 238–243
forex, 262–263
interest rate, 173, 238–243, 528–534,

536–538
as linear derivatives, 173
master swap agreements, 542
total return, 566–567
valuation of, 240–243
variance, 413–414

Swap curve, 216
Swaptions, 247–249
Synthetic collateralized debt obligations,

575–576
Systematic risk, 15, 735

T
Tabulation, 621
Tail dependence/independence, 384
Tails, 55, 111–113, 364–367
TARP (Troubled Asset Relief Program),

701–702
Tax effects, 504
Taylor expansion, 132–133, 332–333, 343
T-bond futures, 235–237

TED spread, 646
Tenor, 128
Term spread, 223–224, 646
Theta, 342–343
Tier 1 (core) capital, 690–691
Tier 2 (supplementary) capital, 691
Tier 3 capital, 691
Time aggregation, 104–106
Time decay, 342–343
Time horizon. See Horizon
Time puts, 548
Time value, 187
Time variation, 113–122, 486–487,

508–509
Total return swaps, 566–567
Tracking error volatility, 729
Trader control, 675–676
Tranches/tranching, 439–444, 570–572
Transition matrix, 484
Transition probabilities, 484–485
Translation invariance, 368
Transparency, 773–774. See also

Disclosure
Treasury bonds, 235–237, 249–250.

See also Government bonds
Treasury inflation-protected securities

(TIPS), 209n1
Trends, 84
Treynor ratio, 17
Troubled Asset Relief Program (TARP),

701–702

U
Uncertainty, 90–91. See also Probability
Unconditional variance, 114–115
Underlying assets:

forward contracts on (see Forward
contracts)

futures contracts on (see Futures
contracts)

linear derivatives valued on (see Linear
derivatives)

options on (see Options)
swap contracts on (see Swap contracts)

Undisclosed reserves, 691
Undiversified value at risk, 386
Unexpected credit loss, 589, 595
Unexpected operational loss, 621–622
Uniform density functions, 42–43
Uniform distribution, 42–43
Unitary hedging, 311–314
Univariate distribution function, 28–29
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Univariate models:
backtesting and, 357–359
coherent risk measures, 368–370
conditional value at risk (CVAR) in,

369–370
examples of issues of, 359, 362–364,

367, 370–373
extreme value theory (EVT) in, 364–367
value at risk (VAR) in, 366–367,

368–369
Unknown unknowns, 8
Up-and-in/out calls, 198
Up-and-out puts, 198

V
Valuation:

Black-Scholes model of (see
Black-Scholes model)

of bonds, 127–155, 214–221, 235–237,
501–509, 512–513

of commodities, 270–273
of credit default swaps, 560–562
of credit risk, 456–462, 513–514,

591–594
of currency swaps, 266–268
of equities, 257–258, 259, 260–261,

509–517
of expected credit loss, 591–594
of fixed-income securities, 127–155,

214–221
of forward contracts, 164–169, 231–233
of futures contracts, 172, 234–235, 259,

270–273
of liquidity risk issues, 640–642,

647–649
of operational risk, 618–624
of options, 93, 191–199, 200–203,

333–334, 343–345
risk-neutral, 192–195, 502, 504
simulations of (see Simulations)
of swap contracts, 240–243

Value added, 663
Value at risk (VAR):

accuracy of, 94, 714–716
alternatives to, 294–296
backtesting and, 357–362
benefits as risk management tool, 285
caveats regarding, 292–294
conditional, 294–295
credit, 440, 595
definition of, 5, 283, 289
delta-normal method, 386, 398–400

distribution of, 30–31, 45, 50, 51, 55,
386–389

diversified vs. undiversified, 386
errors in calculating, 66–67, 293–294
evolution of, 3
examples of calculating, 381–382, 385,

389–390, 401–403
and extreme value theory, 364–367
historical-simulation method, 289–291,

386–387, 396–398
horizon reflected in, 105–106, 297–298,

349–350
in internal models approach, 714–716
limitations of, 391–394
limits on, 675–676
liquidity-adjusted, 643
local vs. full valuation of, 304–307
mapping issues, 391–392
mark-to-market, 394–395
method comparisons, 388–389
method selection, 302
methods of calculating, 385–389
Monte Carlo simulations, 292
moving windows, 392
operational, 621
for options, 348–350
parameters of, 296–299
parametric approach, 291–292
random variable distribution reflecting,

30–31, 45, 50, 51, 55
risk budgeting based on, 740–743
semiparametric approach, 364–367
simulations measuring, 92, 94,

387–388, 392
stress-testing complementing, 301–302
stress VAR (SVAR), 715

Variables:
dependent, 69–75
errors in, 78
independent, 69–75
random (see Random variables)
standard normal, 44–47, 64, 85–86

Variance:
conditional, 114–116
estimating, 63–64
of random variable distribution, 30–31
in regression analysis, 71–72, 79
unconditional, 114–115
variance swaps, 413–414

Vasicek model, 89, 528–529
Vega, 339–340
Vertical integration, 160
Vertical spreads, 183
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Volatility:
clustering in, 114
credit spreads impacted by, 508–509
distribution based on, 105–106
earnings, 619
examples of issues related to, 410–411,

418–420
firm, 512
flat, 246
in Monte Carlo simulations, 84–87,

89–90
options sensitivity to, 199, 246,

339–340
of portfolios, 39–40
return, 224–225
spot, 246
structure of, 409
term structure of, 409
tracking error, 729
yield, 224–225, 528–529

Volatility index (VIX), 406–407
Volatility smile, 409
Volatility term structure, 116

W
Warrants, 420–423
Weather derivatives, 270

Weighted averages, 119–120, 149
Wiener process, 84
WorldCom, 515
Worst credit exposure, 527–528
Worst credit loss, 589, 595
Wriston, Walter, 701
Wrong-way trades, 590, 659

Y
Yield, 128. See also Interest rates; Rates of

return
convenience, 270–273
fixed-income risk affecting, 222–228
of fixed-income securities, 215–221,

222–228
implied dividend, 181
price-yield relationships, 130–133
real yield risk, 225–226
simulating, 89–90
spreads, 216–217, 504, 506–507
volatility, 224–225, 528–529

Z
Zero-coupon bonds, 128, 131, 134, 138,

209
Zero spread, 433
Z-score, 475
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