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Financial service institutions, 448
Financial Stability Board (FSB), 422
Financial time series analysis, 83
Financial volatility, 63
Fintech, impact of, 538
First passage models, 312-315
Fixed Income Arbitrage, 24-25
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risk, 14
Funds, 25
Futures contract
delivery, 338
forward contract vs., 181
and interest rates, 266
macro hedge with, 482
portfolio, 412
positions in oil, 173
price options, 186
Futures options, 172
forwards and futures, 177-183
market regulation of, 530
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maintenance, 334, 365
minimum, 333
net, 16
operating, 424
profit, 16
Margin agreements (MA), 466
Marginal scrubbing error, 164, 505
Marginal VaR (MVaR), 242-243
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Modified Monte-Carlo and scenario analysis,
495-496
Moment matching approach, 151
Money market account, 276
Monte Carlo approach, 391
Monte Carlo Integration, 114—115
Monte Carlo kernel, 131
Monte Carlo methods, 472475
Monte Carlo simulation, 231-233, 324
of Copulas, 133
Moody’s Risk Management Services, 305-306
Moral hazard, 38
Morgan, J. P., 80, 315
Mortgage-backed securities (MBS), 447
Multi-factor models, 280-282
Multi-risk product, 499-501
Multidimensional approach, 14



552 Understanding Financial Risk Management

Multiperiod model, 60

Multivariate GARCH models (MGARCH
models), 159-160

Multivariate Gaussian distribution, 124

Multivariate return distributions, 158-161

n-dimensional copula, 124-125
n-dimensional covariance matrix, 80
Nationally Recognized Statistical Rating
Organization (NRSRO), 423

Natural monopoly, 37
Negative autocorrelation, 88, 90
Negative externalities, 37
Net cash outflows (NCO), 355, 357
Net present values (NPVs), 112
Net Stable Funding Ratio (NSFR), 358-359
Net-liquidity demand (NLD), 339
Netting, 303, 464

agreement, 464—465

of positions, 470

rules, 465
Newton-Raphson method, 434, 441
No-arbitrage

condition, 179, 263-264, 291

models, 279

principle, 24-25
Non-linear securities, 490
Non-normal distribution percentile, 349-350
Non-parallel shifts, 267, 477, 480, 484
Non-stationary financial returns, 91
Nonlinearity, 91, 248
Normal distribution, 40—42, 71

VaR, 221
Normal market, 40, 42, 179, 235, 343
Normality, 123, 218
NORMSINYV function, 33
Notional principal, 183, 190, 435, 438, 442,

451

Null hypothesis, 89-90, 141-142, 250
Numeraire, 483
Numerical procedure, 65, 496

Off-balance sheet liquidity exposures, 359
One factor copula model, 132
Operational risk, 14, 19, 374, 388
Basel II approach, 393-396
identification and assessment, 388-391
treatment and control, 391-392
Opportunity costs, 17
Optimal asset value, 342
Optimal execution theory, 344
Optimal portfolios
with risk-free asset, 48-51
of risky assets, 44—47
Optimal trading model, 344
Optimization approaches, 404
Optimization program, 4

Option pricing models (see also Capital asset
pricing model (CAPM)), 197
binomial trees, 198-202
BSM model, 202-207
Option pricing theory, 248
Optionality, 284
Options, 172
in investment opportunity, 195
structure and payout, 175-177
Order, types of, 332-333
Order-driven markets, 336
Ordinary least squares (OLS), 84
Organization for Economic Cooperation and
Development (OECD), 516, 521
Out-of-sample VaR, 139
Over-the-counter (OTC), 176
insurance derivatives, 502

Par value, 232, 431433, 435
Parallel shift, 267, 280, 475477
Parametric method, 229-231
Pareto distribution, 96—100
Passive acceptance of risk, 22
Past stock price, 26
Path dependent simulation, 465
Payer swaption, Delta of, 190
Payoff
of forward contract, 178
of long position in put option, 175
Peak over threshold (POT), 136, 139
Perfect hedge, 172
Piecewise constant random function, 30
Plain rolling averages, 80
Plain vanilla IRSs, 183
Poisson decay process, 474
Poisson distribution, 103-109
Portfolio hedging, 207
cost of hedging, 212-214
Delta hedging, 207-210
Gamma and Vega hedging, 210-212
Portfolios, 45
of financial assets, 79
immunization, 258, 477
optimization in Excel, 50-51
PIL, 226
return, 43, 49
value, 42
VaR for portfolios of derivatives, 150-151
variance, 49, 59
weights, 49
Position limit, 245, 405
Positive autocorrelation, 88, 90
Positive externality, 37
Post-crisis perspectives, 522
Potential future exposure (PFE), 302
Power Law (PL), 513
for intraday data, 513-514



Index 553

Premium, 51, 73, 176, 182, 263, 537
Price formation, 332, 336-338
in market, 166
Price(s) (see also Market prices), 63
actuarial, 5
ask, 166, 335, 337, 339-341, 351, 507
bond, 12, 258-263, 300, 436
commodity, 11,217, 533-534
delivery, 179, 401
dynamics, 345
energy, 532-533
forward, 178-179, 263
past stock, 26
reference, 217
sensitivity hedge ratio, 290
simulation process, 465
stock, 26, 233
tree, 200
Pricing theta, 461
Primary contracts, 498-501
Prime rates, 283
Principal component analysis, 238, 255
of term structure, 295-296
Probabilistic approaches, 109
decision trees, 110-113
scenario analysis, 109-110
simulations, 113-115
Probability
of company insolvency, 224
mass function, 103
measure, 100
theory, 440
Probability density function (p.d.f.), 40, 71, 100,
493
of Pareto distribution, 97
Probability of default (PD), 436, 468
Product copula, 125
Profit/loss data (P/L data), 218-219
Project quality, 453
Proportion of failures test (POF test), 141, 250
Public economic policies, 6
Public goods, 37
Put options, 175
Put-call parity formula, 403

Q-Q plot, 137

Quadratic ARCH (QARCH), 168, 509

Quadratic VaR methods, 150

Quantile metrics, 220-224

Quantile of return distribution, 147

Quantitative standards, 396

Quasi-Monte Carlo methods (QMC methods), 495
Quick ratio, 20

Rainbow products, 534
RAND() function, 33
Random error component, 26

Random number generators, 232
Random variable, characteristic function of, 107
Random walk theory of financial assets, 6
Randomness, 2-5
Rating procedures, 529
Rational expectations theory, 6
Rationality, 5-10
Real option, 171
Rebalancing, 27, 271
Recovery rate (RR), 13, 301
Reduced-form models, 317
CreditRisk+™ model, 321-324
Duffie-Singleton model, 320-321
Jarrow-Turnbull model, 317-320
Reference entity, 320, 430, 435-436, 439-440,
451
Reference obligation, 435, 439, 448
Reference price, 217
Regression errors, 89
Regression model, 58
Regret operator, 247
Reinsurers, 498, 503
Relative Risk Aversion (RRA), 15
Remuneration, 517, 519-521
system, 515
Repo transaction, 531
Reporting risks, 374
Required amount of stable funding (RSF),
358-359
Reset dates, 186, 189
Resiliency, 339
Response management, 381
Return of Equity (ROE), 449
Return on asset (ROA), 20
Reuters, 164
Rho, 212, 461, 463
neutral, 214
Rights, 175, 502
Risk, 1-2, 39, 387-388
acceptance, 22, 380
arbitrage, 24-25
assessment, 20, 376
aversion, 5-10
avoidance, 22
in corporations and financial institutions,
16-19
currency risk, 397-405
dashboards, 382
gamma swaps, 413-414
hedging in FX markets, 404—-405
identification, measurement, and mitigation,
19-21,23
impact, 21
likelihood, 21
limits, 143, 154
management, 16-23
mapping, 229, 380



554 Understanding Financial Risk Management

market price of, 194-196
measurement, 7, 234

mitigation, 392

modeling, 197

operational risk, 388-396
premiums, 8, 22, 27, 51, 53, 195, 273, 425
priority, 21

process, 17, 19

randomness and uncertainty, 2—5
rationality, 5-10

repository, 380

response, 22-23, 376
risk-adjusted NPV, 114

scoring, 382

theory of markets, 23-33
tolerance, 22

types, 10-15

volatility measure, 83

volatility risk, 405-413

Risk and return, relationship between, 4, 40, 44-45,

55,62, 444

Risk management, 95, 537

Big data and risk, 538-539

Fintech, impact of, 538

systems, 524
Risk-adjusted return on capital (RAROC),

417-418

Risk-assessment methodology, 468
Risk-averse investors, 50
Risk-free asset, optimal portfolios with, 48-51
Risk-free interest rate, 265, 313, 438
Risk-free rate, 50
Risk-management

function, 369

process, 396

techniques, 528
Risk-neutral probability, 199, 201, 299

of default, 314
Risk-neutral valuation, 194, 198
Risk-neutral world, 196, 437
Risk-purchasing groups, 498
Risk-retention groups, 498
RiskMetrics®, 80, 145
Risk-return trade-off, 39—44
Risky assets, optimal portfolios of, 44—47
Rough volatility measure, 167

Sarbanes-Oxley act, 519

Scaling laws, 92, 167, 507-508

Scorecards, 391

Second order Taylor approximation, 150

Securities and Exchange Commission (SEC),

423-424

Securitization, 419, 423, 442, 523
advantages and disadvantages, 448450
CDO, 444448
structure and participants, 442

Security market line (SML), 51, 55-59
Semi-strong-form version of EMH, 26
Semi-variance operator, 246
Senior management, 383
Sensitivity-based risk, 246
Setting limits, 527
Shape parameter, 135
Sharpe ratio, 195
Short call, 176
Short hedge, 486
Short position, 173, 175-176, 180, 208, 284, 343,
412, 445, 461
Short put, 177
Short rate models, 272
multi-factor models, 280-282
single-factor models, 276-280
term structure of interest rates, 272275
Short selling, 46
Short strangle, 182
Short term risk free rate (see Short rate models)
Sigma (see Vega)
Simulations, 113-115, 286, 529
Single-factor models, 276-280
Skeweness, 93
Sklar’s theorem, 124
Slope of CML, 56
Small Capitalization stocks, 61
Small firm effect, 28
Small minus big capitalization stocks (SMB
capitalization stocks), 61
Sophisticated corporate treasuries, 404
Sovereign credit risk, 535
Sovereign risk dynamics, 535-537
Spearman’s rho, 128-129
Special purpose vehicle (SPV), 442, 444445
model of, 453-454
Specialized analytics, 381
Specific risk, 11
Speculation, 173-174
Speculators, 173-174
Spot price, 178-180, 186, 338
Spot rate, 164, 203, 262, 266, 400, 486
Spot volatility approach, 188
Spread option, 533
Spread transaction, 166, 507
Squared returns, autocorrelation of, 92
Stable funding, 358
Standard & Poor’s 496 (S&P 496), 54
Standard delta-normal approach, 150
Standard Delta-VaR methods, 490
Standard deviation, 40, 168
Standard duration, 476
Standard GARCH models, 167, 508
Standard normal distribution, 77-78
Standardized Method (SM), 302
Static risk-management processes, 370
Static simulations, 286



Index 555

Stationary GARCH, 86
Statistical analysis (see also Conditional risk
analysis; Time series analysis), 95
distributions, 96-109
probabilistic approaches, 109-115
Steady state distribution function, 30
Stickiness, 357
Stochastic process, 29-30, 33, 69, 120, 194, 291,
465, 476
Stochastic variable, 120, 282
Stochastic volatility model, 534-535
Stock prices, 6, 18, 26, 202, 233
distribution of stock price fluctuations, 92
geometric Brownian motion, 32
Stop order, 333
Stop-loss order, 333
Stop-loss rules, 343
Storage cost, 180, 338
Straddles, 504
Strangles, volatility strategy with, 182
Strategic risks, 374
Stress testing, 251-253, 527
Strike, 175
Strike price, 174-175, 182, 309, 407, 534
Strip, 301, 413
Strong-form version of theory, 26-27
Structural models, 308
CreditMetrics™ model, 315-317
first passage models, 312-315
KMV-Merton approach, 308-312
Student-t factor model, 473
Student’s #-copula, 125
Stylized facts, 91-93
Subadditivity, 143
Survival function of Pareto variable, 96
Swap dealers, 185
Swap rate
fixed forward, 190
market, 431
Swaps
asset, 430434
callable asset, 433
catastrophe reinsurance, 502
CDS, 435-438
commodity, 183
credit, 183
currency, 183, 399-400, 403, 414
equity, 183
gamma, 413-414
IRS, 171, 183185, 482
variance, 410413
Swaptions, 188-191
Sydney Futures Exchange (SFE)
Symmetric distribution, 40
Synthetic option, 343
System integration, 382
Systematic risk, 11, 51

Tactical hedging, 404
Tail dependence of copulas, 129
Tail index, 124, 138-139, 167, 507
Tangency portfolio, 49-50, 53, 57
Tax breaks, 430
Tax shield, 18, 453
Tech-supported surveys, 381
Temperature derivatives, 501, 503-504
Temporary market, 345
Tenor, 185-186, 188, 503, 531
Term structure, principal component analysis of,
295-296
Terminal value, 272
Theta, 191, 463
price for unit, 461
pricing, 213, 461
Three factor model, 61
Threshold, 138
Tick frequencies, 164
Tightness, 339-340
Time horizon, 232
Time series analysis (see also Statistical analysis),
79, 83-93
ARCH/GARCH models, 83-87
autocorrelation of financial returns, 87-91
stylized facts, 91-93
Time series models, 69
Time until first failure test (TUFF test), 141, 250
Time value, 218, 406
Traceable models, 348-352
Traders in market, 172—-175
Trades, 165
Trading
limits, 527
process, 335-336
strategy, 344-345
Traditional equity risk, 246
Traditional LCR, 361
Traditional portfolio credit models, 132
Traditional VaR, 153
Tranches, 323, 443-446, 449
Trans-European Automated Real-time Gross
Settlement Express Transfer System
(TARGET system), 425
Transaction
exposure, 398
function, 348
risk, 397
Transfer risk, 22
Transition matrices, Markov process for,
332-329
Transition thresholds, 317
Translation risk, 404
Transparency, 335
Transparent financial reporting, 21
Treasury bill, 264
Tree nodes, 111



556 Understanding Financial Risk Management

Trial-and-error approach, 261
Two-factor Hull-White model, 282

Unbiased estimator, 70

Uncertainty, 2-5, 18

Underlying variable, 194-195

Unencumbered assets, 361

Unsystematic risk (see Specific risk)

Upper boundary for VaR, 224

Upper tail dependence, coefficient of, 129-130
US Treasury Department, 429-430

Utility function of investor, 4-5

Utility functions, common forms of, 15

Value at risk (VaR) (see also Interest rate risk
(IRR)), 12, 123, 140, 154, 217,
220-224, 241, 246, 302
analytic approximations, 247-249
back testing, 123, 140-142
calculation methods, 228-234
choice of parameters for, 227
CVaR, 145-147, 156-158
decomposition, 241-245
ES, 154-156
expected shortfall, 143-145
factor mapping for, 238-239, 255-256
features, 241
limitations, 245-247
model back testing, 249-251
for portfolios of derivatives, 150-151
rationale and definition, 224-226
stress testing, 251-253
testing, 249
VaR-looking models, 526
VaR advances, 489-490
historical simulation revisiting, 493-495
modified Delta VaR, 490-493
modified Monte-Carlo and scenario analysis,
495-496
Variable trigger, 501
Variance
of binomial distribution, 102
decomposition of returns, 59
of HARCH(2) process, 168
of portfolio, 43-44
of random variable, 66
rate, 203

Variance swaps, 410413
Variance-covariance matrix, 46
Vasicek model, 276-278
VEC model, 159-160
Vega, 191
hedging, 210-212, 458-460
Volatility, 62
asset return, 406
clustered, 91
financial, 63
heterogeneous, 167-169, 508-510
historical, 63
implied, 63-65, 406-407
parameter, 65
smile patterns, 411
strategy with strangles, 182
surface, 406407
swap, 412
types, 63—-66
Volatility risk, 387, 405
callable bonds, 407-410
implied volatility, 406—-407
variance swaps, 410-413

Weak-form efficiency, 26
Weekend effects, 92

Weibull distribution, 135
Weighted spread approach, 352
Wiener process, 29
Worst-case-scenario (WCS), 496

Yield curve, 273
risk, 283

Yield shifts, 267-272

Yields, 258-263

Zero curve, 187-188

Zero rate, 188

Zero-coupon bond, 260, 270-271, 274-275,
300, 320

Zero-coupon rate, 266, 476

Zero-coupon yields, 273, 482

Zero-volatility spread, 434

Zipf’s law, 513



	Index

