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triggers, 459
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catastrophe models, 467
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continuous marginal capital allocation, 538

continuous random variables, 624
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extreme value copulas, 197
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invariance, 175

Monte Carlo simulation, 195
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Sklar’s theorem, 173
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tail dependence, 191

core capital, 485

COSO, 14, 27

cost of capital, 501

countercyclical capital buffer (CCyB), 494

countermonotonic copula, 177

countermonotonic risks, 177

counterparty credit risk, 339–41

counterparty credit risk (CCR) under Basel III,

487

counting distribution, 107

counting process, 354

coupon bonds, 337

covariance allocation, 530, 540

covariance method for VaR and Expected

Shortfall, 266

covenants, 338

COVID-19, 49, 64, 65, 212, 223, 494

pandemic bonds, 470

Cramer–Rao lower bound, 404

credit default swap (CDS), 32, 341, 365, 366,

436

reference entity, 436

credit derivatives, 341

credit migration models, 351

credit ratings, 347–51

credit rating scales, 348

momentum of transitions, 349

moral hazard, 348

stickiness, 349

credit risk, 42, 336–64, 435

Basel III, 487–91

counterparty risk, 339

internal approach, 487

Markov chain models, 349

Merton’s model, 351

portfolio models, 356

reduced form models, 354

credit valuation adjustment (CVA), 343, 487

creditworthiness index, 357

crisis apology strategy, 614

crisis management, 14, 594–620

crisis management plan, 608

crisis management team, 606

crisis preparation, 602

crisis response, 610

crisis simulations, 605

CTE, see Expected Shortfall

cumulant generating function, 629

cumulative Prospect Theory, 213

currency forward contract, 436

currency swap, 436

CVAR, see Expected Shortfall

cyber risk, 20, 51, 127

data quality, 394

deductible liability reimbursement, 455

deductibles, 444, 446

Deepwater Horizon disaster, 61, 396, 410,

565, 594, 612

default contagion, 33

default credit risk, 342

default option, 543

default risk charge, 507

defect risk, 54

defective model application risk, 394

defective model risk, 392

defined benefit pension plan, 302

longevity risk, 471

normal service cost, 303

delta hedge, 422

delta method, 637

delta of an option, 8

delta risk, 268

delta-gamma Monte Carlo VaR, 278

delta-gamma neutral hedging, 426

delta-gamma normal VaR, 272–7
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dirty losses, 284
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discrete random variables, 623

discretization of severity distribution, 119

disposition effect, 576

diversifiable risk, 444

diversification benefit, 518

Dodd–Frank Act stress tests, 215

dotcom bubble, 231

downside risk, 2

duration, 313

dynamic financial analysis (DFA), 9, 376

dynamic hedging, 425

EBA Stress tests, 216

economic capital, 30, 72, 513

Edinburgh trams, 63

effective number of exposures, 388

efficient frontier, 4

EGARCH model, 258

EIOPA stress tests, 216

empirical Expected Shortfall, 279

empirical VaR, 279

endowment effect, 572

environmental risk, 48

Equifax, 52, 616

Equitable Life (UK), 218, 565

ethics and crisis management, 617

Euler capital allocation, 538

Euler’s homogeneous function theorem, 539

excess kurtosis, 626

excess of loss (XL) insurance, 451

cat excess of loss insurance, 451

exchange rate risk, 41

economic risk, 42

transaction risk, 41

translation risk, 42

exchange traded fund (ETF), 430

exchangeable copulas, 181

executive stock options, 589

exhaustion point, cat bonds, 461

expected incremental utility, 581

expected loss (EL), cat bonds, 461

Expected Shortfall, 12, 77–87, 264, 445

asset portfolio, 268

backtesting, 283

Basel III, 493

coherence, 90–3

covariance method, 266

delta-gamma-Monte Carlo method, 278

delta-gamma-normal method, 272–7

delta-normal method, 268, 272

extreme value theory, 149

liquidity adjusted, 382

lognormal distribution, 101

Normal distribution, 81

expected utility theory, 557, 581

expected value premium principle, 72

experience rating, 449

explicit copulas, 181

exponential distribution, 111

exposure at default (EAD), 344, 488

exposure measures, 449

extreme value copulas, 197

extreme value theory, 11, 132–62, 464

block maxima, 133–44

cat bonds, 464

excess loss random variable, 144

Hill estimator, 151

maximum domain of attraction, 134

peaks over threshold, 144

failure rate, 629

fair allocation criteria, 522

fast Fourier transform (FFT), 121, 124, 129,

445

R code, 129

fat finger errors, 393

Federal Reserve, 215, 391, 413

financial model, cat bonds, 467

financial reinsurance, 376

fire sale, 371

Fisher relationship, 327

Fisher–Tippett–Gnedenko Theorem, 136

fixed rate bond, 310

floating rate bond, 311

forecasting, 301

forward rate agreement, 311

forward rates, 311

Fréchet distribution, 134, 138

framing bias, 563

full allocation criterion, 522

full insurance, 444
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fully collateralized reinsurance, 469

fundamental copulas, 181

funding liquidity, 369

gambler’s fallacy, 566

gamma distribution, 112

gamma risk, 273

gamma, portfolio, 426

GARCH model, 236, 408

estimation, 251

long run variance, 238

Q measure, 240

stationarity condition, 238

volatility clustering, 239

GARCH-M Model, 241

Gaussian copula, 180, 182, 366, 394

Monte Carlo simulation, 196

role in 2007–8 global financial crisis, 197

single factor Gaussian copula, 357

tail dependence, 193, 360

General Motors ignition switch scandal, 68

generalized extreme value distribution (GEV),

134–44

Hill estimator, 151

parameter estimation, 141

generalized Pareto distribution, 145

mean excess loss function, 147

risk measures, 148

geometric Brownian motion, 233–5, 352

GJR-GARCH model, 258

global financial crisis, 32–3, 42, 197, 206, 214,

220, 340, 343, 370, 371, 394

Gaussian copula, 362

Grenfell Tower fire, 601

gross premium, 448

group captive, 456

group cohesion, 567

group conformity, 567

groupthink, 566

warning signs, 571

guaranteed annuity options, 218

Gumbel copula, 178, 182, 194, 366, 518

tail dependence, 193

Gumbel distribution, 134, 140

H-E-B Grocery Company, 65, 223, 600, 619

hard markets, see underwriting cycle

hazard model for cat bonds, 467

hedging asset price risk, 422

herding bias, 574

Herfindahl index, 374

heteroscedasticity, 236

heuristic simplification biases, 558

heuristics, 557

hidden markov models, 247

high quality liquid assets (HQLA), 372, 495

Hill estimator, 151

hindsight bias, 561

historical scenarios, 211

Hofling hospital experiment, 573

humped term structure, 328

Hurricane Andrew, 457

Hurricane Katrina, 598

hybrid triggers, 460

hyperbolic discounting, 577

hyperparameters, 640

IBRD Mexican cat bond, 466

idiosyncratic credit factors, 357

idiosyncratic liquidity risk, 369

IFRS-17, 508

ILN model, 404

immunization, 321

implicit copulas, 181

implied volatility, 259

imposter syndrome, 559

increasing term structure, 326

indemnity trigger, 459

independence copula, 176, 181

independent lognormal model, 235

estimation, 251

indicator random variable, 634

industry loss trigger, 459

industry loss warranties (ILW), 468

inertia bias, 576

inflation risk, 46

information cascade, 575

information matrix, 404

information processing biases, 561

insurable interest, 443

insurable risks, 443

insurance, 443–52

long-tail insurance, 450

short-tail insurance, 450

insurance linked securities (ILS), 456

insurance risk management, 3

interest rate caps, 435

interest rate floors, 435

interest rate forward contract, 434

interest rate risk, 10, 41, 307–35, 433

interest rate swap, 434

interest rate term structure, 326–32
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internal capital adequacy process (ICAAP),

497

internal control function, 505

internal loss multiplier (ILM), Basel III,

492

internal model approach, 487

internal ratings-based approach, 487
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Supervisors (IAIS), 372, 386, 499

inverse transform method, 641

inverted term structure, 326

investment grade credit ratings, 347

iterated expectation, 631

Jarque–Bera test, 165

JPMorgan, 60

jump liquidity risk, Basel III, 493

junk bonds, 347

Kahneman, Daniel, 213, 575

Kendall’s τ , 188

key q-duration, 473

key rate duration, 323

key rates, 323, 328

Knight, Frank, 2

Knightian uncertainty, 2

Kurtosis, 626

Leeson, Nick, 575

legal risk, 55

Lehman Brothers, 343

cat bond defaults, 467

leverage effect, 233

leverage ratio (LR), 494

Lewis, Michael, 210

LIBOR, 32, 434, 460

rate-fixing scandal, 32, 438

life annuities, 471

limited expected value function, 626

line of credit, 338

liquid assets, 368

liquidity adjusted risk measures, 382–5

liquidity coverage ratio (LCR), 372, 495

liquidity gap, 368, 374

liquidity risk, 44, 368–90

Basel III, 495–7

concentration risk, 373

emergency contingency funding, 385

funding liquidity, 45, 369

idiosyncratic liquidity risk, 369

market liquidity, 45, 369

systemic, 369

liquidity stress testing, 376

loan covenants, 338

log-return process, 229

lognormal distribution, 113, 633

expected shortfall, 101

long tail insurance, 450

long term capital management (LTCM), 395,

410

longevity forward contract, 472

longevity risk

securitization, 471

loss aversion, 575

loss component (LC), Basel III, 492

loss given default (LGD), 345, 488

lower tail dependence, 193

Macaulay duration, 317

Madoff ponzi scheme, 573, 575

Manistre–Hancock formula, 99, 403

Maple Leaf Foods, 600

mardia’s test, 166

margin calls, 371

marginal capital allocation, 525

mark to market credit risk, 342

market liquidity, 369

market portfolio, 5

market risk, 40–5, 227–90

Basel III, 493

market value Adjustments, 377

Markov chain models for credit transition, 349

Markov chain Monte Carlo, 405

materiality, 413

maturity adjustment, 488

maximum domain of attraction (MDA), 134

maximum likelihood estimation (MLE), 404,

635–8

asymptotic properties, 404

limitations, 638

properties, 636

mean excess loss function, 145, 630

mean-VaR, 263

mechanistic firms, 618

medical malpractice insurance, 450

Merton’s credit risk model, 351, 365

metacognition, 578

Midtown Insurance Company, 455

Milgram experiment, 573

minimum capital requirement, Solvency II

(MCR), 503
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mixed random variables, 624

model governance, 412

ownership of models, 413
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model implementation errors, 392
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validation, 400

model materiality, 413

model ownership, 413

model risk, 57, 391–6

defective model risk, 392

errors, 392

risk treatment, 414

user generated errors, 393

model selection, 255

model specification errors, 392

model uncertainty, 410

Bayesian approach, 410

model validation, 400

modelled loss trigger, 460

modern portfolio theory, 4

modified duration, 318

moment generating function, 629

monotonicity, 88

Monte Carlo simulation, 24, 407, 640

Manistre–Hancock formula, 99

quantifying uncertainty, 96–9

risk measures, 93–9

uncertainty, 643

moral hazard, 443

cat bond triggers, 459

moral superiority bias, 570

mortality bonds, 470

mortgage, 338

multivariate distributions, 648

multivariate non-central t distribution, 168

multivariate normal distribution, 164–7, 357,

384

simulation, 167
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multivariate student’s t distribution, 167

simulation, 168

Myers–Read capital allocation, 543

name concentrations, 358

narcissistic personality traits, 559

narcissitic leaders, 579

National Association of Insurance

Commissioners, 483, 508

negative binomial distribution, 108

net stable funding ratio (NSFR), 372, 495

netting, 339

New York Seven scenario test, 214

Nike boycott, 599, 611

no claims bonus, 449

no undercut criterion, 522

no-arbitrage, 8

non-forfeiture clause, 387

non-informative prior, 405, 640

non-proportional insurance, 446

normal approximation to a compound

distribution, 116

normal distribution, 632

normal service cost, 303

normative models, 588

Northern Rock, 62

off-balance sheet financing, 376

Office of the Superintendent of Financial

Institutions (OSFI), 391, 483

operating lease, 376

operational risk, 13, 50–3

Basel III, 491–3

people risk, 50

optimism bias, 560

order statistic quantile estimator, 93

ORSA, see own risk solvency assessment

outcome bias, 561

output floor, Basel III, 494

overconfidence bias, 209, 559

overestimation bias, 559

overplacement bias, 559

overprecision bias, 558

own risk solvency asessment (ORSA), 391,

505

Oxford Union crisis, 568

P-measure, 227

pandemic bonds, 470

pandemic risk, 23, 49, 64, 211

Panjer recursions, 120, 124, 129

parameter risk, 58, 402

parameter uncertainty, 300, 404–10

Bayesian approach, 405

parametric trigger, 460

Pareto distribution, 112

partial insurance, 444

peaks over threshold, 144
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Pearson correlation coefficient, 184

Pension plans

longevity risk, 471

risk transfer, 475

performance related remuneration, 517

PESTLE analysis, 22–3

Pickands–Balkema–De Haan theorem, 147

pillar 1, Basel, 485

pillar 1, Solvency II, 500

pillar 2, Basel, 497

pillar 2, Solvency II, 504

pillar 3, Basel, 498

pillar 3, Solvency II, 506

Poisson distribution, 107

Poisson process, 354

polarization, 572

political risk, 47

portfolio credit risk models, 356–63

portfolio invariance, 359

positive homogeneity, 88

post-crisis strategy, 616

posterior distribution, 405, 639

pragmatic firms, 618

predictive distribution, 406, 639

premium, 448

premium principles, 72

premium spread, cat bonds, 460

pricing risk, 56

primary distribution, 113

principal component analysis, 328

principles-based valuation, 508

prior distribution, 405, 638

probability generating function, 628

probability of default (PD), 343, 488

probability of first loss (PFL), cat bonds, 461

probability of last loss (PLL), cat bonds, 461

probility distortion bias, 577

process risk, 57

product liability insurance, 450

project risk, 13, 53

proportional allocation, 523

proportional insurance, 444

prospect theory, 581–90

prospective RAROC, 514

proxy models, 411

pure premium, 448

pure risk, 3

put option, 6, 7, 73, 269, 423

delta, 268

gamma, 273

Q-measure, 227

q-duration, 473

q-forward contract, 472

quantile risk measure, 73–7, 85

quantiles, 626

quantitative risk management, 11

quota share reinsurance, 450

sidecar, 469

rank correlation measures, 186

RAROC, 513

RARORAC, 514

rating agencies, 347

cat bonds, 468

rating factors, 449

raw empirical quantile estimator, 94

real-world probability model, 227

recency bias, 565

recovery rate, 346, 365

Redington immunization, 323

reduced form credit risk models, 354

reference entity, 436

reference point, 582

reference population, mortality derivatives,

472

regime-switching models, 244–9

regret aversion, 575

regulatory capital, 31, 72, 482

securitization, 457

regulatory risk, 47

Reinhart–Rogoff controversy, 393

reinsurance, 450–2

reinsurance sidecars, 469

repos, 337, 370, 376

representative scenarios, 411

representativeness bias, 565

reputational risk, 60

required economic capital, 513

reserving risk, 452

resource risk, 54

retrocession, 450

retrospective RAROC, 514

return on capital, 512

return on equity, 512

reverse repo, 370

reverse stress testing, 212

rho, 429

right-way risk, 347

risk-adjusted performance measures, 511

risk appetite, 2, 16

risk averse, 556
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risk budgeting, 30–1, 516, 517

risk capacity, 17

risk culture, 15

risk governance, 27–30

risk management function, 504

risk map, 21

risk margin (Solvency II), 501

risk measures, 12, 71–101

expected shortfall, 12, 77

VaR, 12, 73

risk-neutral probability model, 227

risk-neutral utility, 557

risk premium, 448

risk profile, 17

risk register, 604

risk tolerance, 2, 17

risk treatment, 25–6

RORAC, 514

RSLN-2 model, 244, 404

estimation, 252

rules-based valuation, 508

S&P/TSX stock index, 229

S&P 500 stock index, 229

scalable time series, 236

scenario tests, 24, 208–24

bottom-up approach, 209

criteria, 208

top-down approach, 209

schedule risk, 54

scope risk, 54

secondary distribution, 113

securitization, 370

insurance risk, 456–69, 477

self-attribution bias, 560

self-deception biases, 558

semi-variance, 100

Shapley allocation, 527

Sherris allocation, 546

short-tail insurance, 450

single factor Gaussian copula, 357, 366, 489

skewness, 626

Sklar’s theorem, 173

slowly varying functions, 139

smoothed empirical quantile estimator, 94

smouldering crises, 595

social biases, 558

soft markets, see underwriting cycle

Solvency and Financial Condition Report, 506

solvency capital requirement, Solvency II,

500, 502

Solvency II, 31, 483, 499–507

MCR, 503

pillar 2, 504

pillar 3, 506

risk margin, 501

SCR, 500, 502

technical provisions, 500

use test, 502

VaR, 502

Spearman’s rank correlation coefficient, 186

special purpose vehicle (SPV), 458

speculative credit ratings, 347

sponsored captive, 456

spot rates, 309

spread allowance (Solvency II), 501

standard deviation premium principle, 73, 445

standard deviation risk measure, 530

standardized approach, Basel III, 487, 492

credit risk, 487

Stanford confirmation bias study, 562

stationarity, 298

status quo bias, 576

stereotyping bias, 570

stochastic models, 24

stochastic simulation, see Monte Carlo

simulation

stop loss insurance, 451

straddle, 433

strangle, 433

strategic evasion, 619

strategic risk, 58

stress testing, 202–26

liquidity, 376

structural breaks in time series data, 300

structural models of credit risk, 351

Student’s t copula, 181, 362, 366

Monte Carlo simulation, 196

sub-prime loans, 32, 206, 340

subadditivity, 88

subjective discount factor, 577

subjective scenario probabilities, 213

subordinated debt, 486

sunk cost fallacy, 575

supplementary capital, 485

surplus reinsurance, 450

survival copulas, 182

survivor swap, 474

swap rate, 434

swaps, 312, 434

credit default swaps, 436

currency swap, 436
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interest rate, 434

tenor, 434

total return swap, 436

SWOT analysis, 22

symmetry criterion, capital allocation, 522

synthetic scenarios, 211

systematic credit factors, 357

systemic liquidity risk, 369

systemic risk, 44
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