
P1: a/b P2: c/d QC: e/f T1: g

ind JWBT333-Tapiero August 9, 2010 19:13 Printer: Hamilton

Index

Abacus, 28
ABS. See Asset-backed securities (ABS)
Actuarial approach, 356, 395
Actuarial risk, 330
Actuarial science, 36
Actuarial techniques, 297
Adverse selection risk, 36, 196–197, 330
Agency problems, 193–195
AICPA. See American Institute of Certified Public

Accountants (AICPA)
AIG (American International Group), 24, 343,

355
Airbus, 12
Air transport accidents, 40
Alternative market structures, 56–57
American Institute of Certified Public Accountants

(AICPA), 13
American Law Institute, 14
Analytic variance-covariance approach, 98
Annuities and obligations (problem), 235
Antipersistent time series, 134
A-parametric approach, 420–421
APT. See Asset price theory (APT)
Arbitrage, 368
Arbitrage CDO, 373
Arbitrage CLO, 370
Arbitrage-free price process, 259
Arbitrage pricing theory, 45
ARCH and GARCH estimators, 80–81

AR (1)-ARCH (1) model (example), 81–82
A GARCH, (1,1) model (example), 83

Arrow, Kenneth, 44, 205
Arrow-Debreu framework, 45, 145, 206–218, 297

binomial option pricing (example), 212–213
generalization to multiple periods (example),

215–218
generalization to n states (example), 210–212
implied risk-neutral probability (problem), 213
options pricing (problem), 218
the price of a call option (example), 213-214

Arrow-Pratt index of risk aversion, 157, 158
Asian crisis of 1998, 198
Asian options (example), 227–228
Asset allocation:

asset pricing theory (APT), 188
efficiency frontier (problem), 185–186
Markowitz-based approach, 181, 186–187

two-securities portfolio (problem), 187–188
two-securities portfolio problem (example),

182–184
two-stock portfolio (example), 184–185

Asset-backed securities (ABS), 373
Asset price theory (APT), 145, 188
Asset pricing:

Arrow-Debreu fundamental approach to,
206–218

overview of, 2–3
Assets:

multiple, 226
pricing of, 259–271
real and financial, 15–16

Asymmetry, 68
ATM. See At-the-money (ATM)
At-the-money (ATM) options, 237
Attitudes, 5
Auction-rated security (ARS) crisis, 22–23
Autoregressive processes, 75–77
Axiomatic rationality, 145
AYGO pension. See Pay-as-you-go (PAYGO)

pension

Bankers Trust, 369
Banking-money system crisis, 23–24
Bank interest rate on a house loan (example), 333
Bankruptcy, 303–304, 343
Bankruptcy index contract, 296
Barrier and other options (example), 228–229
Basel Committee on Bank Supervision, 25
Bayesian default model (example), 322–323
Bayesian probabilities (example), 311–312
Bayes’ objective, 146
Behavioral finance (BH), 7
Beta:

calculation of, 72–77
problem, 72–73

BH. See Behavioral finance (BH)
Bid-ask spreads, 55–56
Binary options, 227
Binomial approximation, 277–278
Binomial cash flow, 262
Binomial distribution, 392
Binomial market, 207
Binomial model, 249–251, 305–306
Binomial option pricing (example), 212–213
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Binomial option pricing model, 45
change of measure in a binomial model

(example), 249–251
implied binomial distribution (example),

413–415
Binomial price process, 216
BISTRO. See Broad Index Secured Trust Offering

(BISTRO)
Bivariate data matrix and PCA (example),

117–119
Bivariate dependent default distribution

(example), 314–315
Black, Fischer, 45, 205
Black Scholes model, 75, 276–281, 420–421

binomial approximation to, 277–278
and portfolio replication, 278–281

Black-Scholes vanilla option, 276–284
Black swans, 26
Block, 56
Blyth, William, 20
Boeing, 12
Bohr, Niels, 422
Boltzman, L., 422
Bonds, 2, 9–10, 353

calculating the spread of a default bond
(example), 328–329

CDO of default-coupon-paying bonds
(example), 385–387

CDO of zero coupon bonds (example), 382–385
default, 300–301
default models for (example), 391–395
pricing a fixed-rate bond (example), 232–234
pricing default bonds and the hazard rate

(example), 331–332
pricing of default bonds (example), 330–331
rated, in CDO’s (example), 387–391
rating, 300–301

Bonus-malus insurance contracts, 36
Book of Calculations (Fibonacci), 292
Born, Max, 127
Broad Index Secured Trust Offering (BISTRO),

370, 371
Brownian motion, 111
Brownian-normal like process, 131
Business enterprises, scoring, 300–301
Business firm, rating score of, 302
Business risk analysis factors, 303
Butterfly spread, 226
Buying Long, 15
Buy insurance to protect the portfolio from loan

defaults (example), 333

Calculating the spread of a default bond
(example), 328–329

Call (long) options, 17, 18
Call (short) option, 17
Capital adequacy ratio (CAR), 295, 296

Capital adequacy requirements (CAR), 379–398
Capital asset pricing model (CAPM), 45

moments and (example), 70–72
CAPM. See Sharpe’s capital asset pricing model

(CAPM); Capital asset pricing model (CAPM)
CAR. See Capital adequacy ratio (CAR); Capital

adequacy requirements (CAR)
Carbon dioxide emission rights, 3
Carbon dioxide emissions trading, 20
Cash CDOs, 369
Cash-settled stock index futures, 53
Catastrophic risks, 4, 40–41
Causal dependence, 127–129
CCAPM. See Consumption-based capital asset

pricing model (CCAPM)
CDD. See Cooling degree day (CDD)
CDOs. See Collateralized debt obligations (CDOs)
CDSs. See Credit default swaps (CDSs)
Central banking, 293
Certainty equivalent, 97, 158
Certificate of deposits (CDs), 292
CFOs. See Collateralized fund obligations (CFOs)
CFRM. See Comprehensive financial risk

management (CFRM)
Change measures, 129–130
Change of measure in a binomial model

(example), 249–251
Chaos theory, 127
Chicago Climate Exchange, 3
Chicago Mercantile Exchange (CME), 21, 296
Chooser options (example), 228
Clayton copula, 123
Clearinghouses, 54, 358
CLN. See Credit-linked note (CLN)
CLO. See Collateralized loan obligation (CLO)
Closing transactions, 236
CME. See Chicago Mercantile Exchange (CME)
CMOSs. See Collateralized mortgage obligations

(CMOs)
Coase, 48
Collateral:

credit risk and, 334–337
price of, 323, 324

Collateralized debt obligations (CDOs), 50, 353,
354, 355, 373–374. See also Collateralized
debt obligations (CDOs) quantitative models

of baskets of various assets, 397
collateralized loan obligations (CLO), 369–370
collateralized mortgage obligations (CMOs),

354–355
collateralized mortgage obligations (CMOs)

(example), 376–377
and copulas, 371, 372
defining maturity of, 375, 378–379
forward-starting, 375
generic market value structure, 378
historical perspective, 353–354
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KMV loss model (example), 396–397
market value, 375
modeling and pricing considerations, 370–371
models and price applications, 395–397
risk-reward properties, 371, 397
and special purpose vehicles (SPVs) (example),

377–379
synthetic, 369, 370, 372, 397

Collateralized debt obligations (CDOs)
quantitative models:

CDO of default-coupon-paying bonds
(example), 385–387

CDO of rated bonds (example), 387–391
CDO of zero coupon bonds (example), 382–385
A CDO with numbers (example), 380–381
default models for bonds, 391–395

Collateralized fund obligations (CFOs), 374,
375–376

Collateralized loan obligation (CLO), 369–370
Collateralized mortgage obligations (CMOs),

354–355, 376–377
Collateral pricing and credit risk, 334–337
Collateral risk, 295
Commodities CDO, 374
Commodities trading, 21
Common options, 14
Co-monotonic copula, 121
Complete markets

defined, 225
martingales and, 222
pricing and, 222–224
risk-neutral pricing and, 224–227
uniqueness and, 226

Complex financial products and insurance
finance, 26, 296

Complexity:
finance and, 25
growth of, 46
technology and, 49–53

Compound options, 226
Comprehensive financial risk management

(CFRM), 49
Conditional copulas, 124–126
Conditional kernel pricing, 188–193
Condors, 226

short and long, 245
Constant proportion debt obligations (CPDOs),

374, 376
Constant proportion portfolio insurance (CPPI),

374, 376
Constant rate of return hypothesis, 73–74
Constant volatility, 81
Consumption, price and utility of, 161–164
Consumption-based capital asset pricing model

(CCAPM), 145
Contagious processes, 110
Contagious risk, 354, 370, 378, 379

Contemporary risk, managing, 298–299
Contracts. See also Insurance contracts

bankruptcy index, 296
credit, 2, 6, 355
franchises, 39–40
long, 15
mortgage, 3
stop-loss reinsurance, 398

Cooling degree day (CDD), 21
Copulas, 111, 120–126

and CDOs, 371, 372
Clayton, 123
co-monotonic, 121
conditional, 124–126
Copulas and conditional dependence (example),

124–125
Copulas and the conditional distribution

(example), 125–126
counter-monotonic, 121
Gaussian (normal), 122
Gumbel, 122, 123–124
Gumbel copula, the highs and the lows

(example), 123–124
mixture, 121

Copulas and conditional dependence (example),
124–125

Copulas and the conditional distribution,
125–126

Counter-monotonic copula, 121
Counterparty financial risk management. See

Strategic risk management
Counterparty-related risks, 5
Counterparty risk, 230, 295
Covered call, 226
Covered position, 236
Cox, John, 45
CPDOs. See Constant proportion debt obligations

(CPDOs)
CPPI. See Constant proportion portfolio

insurance (CPPI)
Credit. See also Credit risk; Credit scoring

and credit risk, 294–296
defined, 291
and money, 291–294
rating default bonds, 300–301
rating matrix, 302
risk factors in granting, 300
scoring/rating of companies, 301–302

Credit contracts, 2, 6, 355
Credit default option. See Credit default swaption
Credit default swaps (CDSs), 9, 50, 294, 296,

353, 398. See also Credit default swaps
(CDSs) pricing

and clearinghouses, 358
contract, 358
credit default swaption, 357
forward-starting, 374
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Credit default swaps (CDSs) (Continued )
implied market approach to pricing, 359–360
overview, 353, 357
price spread (example), 360–364
pricing a project launch (example), 364–368
total return swaps (TRSs), 359

Credit default swaps (CDSs) pricing:
The CDs price spread (example), 360–362
implied market approach, 359–360
OTC under risk-neutral pricing (example),

362–364
pricing product launch (example), 364–368

Credit default swaption, 357, 358
Credit derivatives, 355

first generation products, 369, 372
historical modeling, 369–372
historical perspective, 368–369
modeling, 379–380
and product innovation, 372–376
second generation, 369, 372–373
third generation, 374–375

Credit Derivatives : The Definitive Guide
(Gregory), 368

Credit granting, 317–319. See also Credit scoring
system

approximate solution (example), 326
and bank profits from a loan (example),

341–342
Bayesian default model (example), 322–323
and creditor’s risks (example), 319–322
financial approach (example), 323–326
parameters of, 318
Rate of return of loans (problem), 327
Reduced form (financial) model, 327–334

Credit granting and creditor’s risks (example),
319–322

Credit-linked note (CLN), 372
Credit pricing, real, 297
Credit rating, 301–304, 319, 375
Credit risk, 7, 19, 294, 355

and collateral pricing, 334–337
default and the price of homes (example),

339–341
defined, 295
diversification of, 296, 298
pricing principles, 296–299
tools for mitigating, 296
2008 financial meltdown and, 296
types of risks in, 295

Credit Risk Modeling (Gordy and Jones), 368
Credit risk portfolios, 298, 353–354, 356.

See also Collateralized debt obligations
(CDOs); See also Collateralized mortgage
obligations (CMOs)

historical perspective of credit derivatives,
368–369

overview, 353
regulation of, 398

Credit risk vs. insurance, 398–399
Credit scores:

defined, 299–300
factors in determining, 300
individual, 299–300
real approaches, 304–305

Credit scoring system, 299–300
Credit Suisse First Boston, 29
Crises. See also Financial meltdown of 2008

Asian crisis of 1998, 198
Auction-rated security (ARS) crisis, 22–23
banking-money system crisis, 23–24
credit crisis of 2008-2009, 353
and mortgage-backed securities, 22
savings and loan (S & L) crisis, 22
2008-2009 financial, 296
Wall Street Crash of 1929, 261

Cyber risks, 52, 53

Daiwa Bank, 296
Dark pools, 53
Data transformation, 88–90
Debreu, Gerard, 44, 205
Default bonds, 300–301

calculating the spread of a default bond
(example), 328–329

pricing default bonds and the hazard rate
(example), 331–332

pricing of default bonds (example), 330–331
Default models and their prices, 391
Default models for bonds (example), 391–396
Default probability, 297, 299
Default risk, 295, 342
Degree of absolute prudence, 158
Delta, 285
Dependence, types of, 110
Dependence modeling. See also Intertemporal

models; Statistical dependence
approaches to, 111
Copulas, 111, 120–127
intertemporal models, 126–132
introduction to, 109–111
long-run memory and fractal models, 111
overview of, 109
short-term memory models, 111
statistical functional dependence, 111–120
time, memory, and causal dependence, 127–129

Derivative exchange, 54
Derivative risks, 230–231
Derivatives, 12. See also Credit derivatives;

Options
Derivatives pricing. See Options pricing
“Derivatives Pros Snubbed on Latest Exotic

Product,” 369
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Deutsche Bank, 370
Disasters, 40–41. See also Catastrophic risks
Discount factor, 177–178
Distribution flatness, 68
Dupire model, 411–412, 433–435

Ebbers, Bernard, 29, 30
Economic equilibrium, 24–25
EDF. See Expected Default Frequency (EDF)
Efficiency curve, 183
Efficiency frontier (problem), 185–186
Efficient market hypotheses (EMH), 7, 131
Eigenvalues, 115, 116
Einsten, Albert, 422
EMH. See Efficient market hypotheses (EMH)
Endogenous financial valuation, 318
Endogenous model, 301
Endogenous risks, 5
Enron, 28, 29–30, 197
Entropy:

divergence as an index of “distance” between
distributions, 429–430

exponential implied risk neutral distribution,
428–429

and kernel pricing, 432
maximum entropy distribution, 427–428
and time, 430

Environment, finance and ETF indexes, 37–38
Environmental risks, 3–4
Equal Credit Opportunity Act, 300
Equilibrium, 24, 110, 129, 197, 205, 206
Equity, 373
Equity default swap equity CDO, 374
Equity premium puzzle, 145
ETF indexes. See Exchange-traded fund (ETF)

indexes
Ethics, finance and, 27–30
Euro-Greek crisis of 2010, 38
Event risks, 5, 297
Ex ante risk management, 47
Exchange options (example), 228
Exchange-traded fund (ETF), 397
Exchange-traded fund (ETF) indexes, 37
Exogenous model, 301
Exotic options, 12, 18–19
Expected Default Frequency (EDF), 369
Expected utility, 145–146, 157–158

Tchebycheff bounds on, 160
and time, 177–178

Expected value (or Bayes’) objective, 146
Exponential utility function (example), 164
Ex post risk management, 47
External-hazard risks, 5
Extreme distributions, 87
Extreme measures of volatility, 84–85
Extremes statistics, 98

Fannie Mae. See Federal National Mortgage
Association (FNMA)

Federal Home Loan Mortgage Corporation
(FHLMC), 22, 377

Federal National Mortgage Association (FNMA),
22, 29, 355, 377

FHLMC. See Federal Home Loan Mortgage
Corporation (FHLMC)

Fibonacci, 292
Fidelity, 53
Filtering, 128
Filtration, 67, 220, 253
Finance:

environment, ETF indexes and, 36–37
and ethics, 27–30
global, 4, 50
pension and, 37–38
retailing and, 51–52

Finance, real-life crises and
Auction-rated security (ARS) crisis, 22–23
banking-money system crisis, 23–24
concerns raised from, 24–27
future implications of, 25
real assets and, 15
savings and loan (S & L) crisis, 22

Finance and complexity, 25
Financial asset:

real and, 15–16
value of, 7

Financial economic theory, 6–7
Financial engineering, 1
Financial enterprises, scoring/rating, 301–304
Financial institutions:

changing, 46
as market makers, 55–56
purposes of, 6

Financial instruments, 7–16. See also Bonds
assets, real and financial, 15–16
constructing (example), 11–12
derivatives, 12–15
financial markets, 16
portfolios, 10–12
securities/stocks, 7

Financial intermediation, 25–26
Financial markets, 46, 56

financial asset trading in, 16
intervention in, 26

Financial measurement, 26
Financial meltdown of 2008, 46

concerns raised from, 24–27
effect on credit markets, 296
finance and complexity, 25
future implications of, 25
and information asymmetry, 195
and mortgage-backed securities, 22
real assets and, 15
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Financial meltdown of 2008 (Continued )
reengineering of credit derivatives, 376
risk and the financial meltdown (example),

153–154
short-selling and, 262

Financial modeling, 73–77
Financial products, scoring/rating, 301–304
Financial risk externalities, management of, 48
Financial risk management:

essentials of, 47–49
Financial risk pricing, 44–46
Financial technology, 4
Financial Times, 17, 23
First-generation credit products, 372
First-to-default basket, 373
Fixed-income problems, 231

annuities and obligations (problem), 235
pricing a fixed-rate bond (example), 232–234
pricing a forward (example), 231–232
the term structure of interest rates (example),

234–235
FNMA. See Federal National Mortgage

Association (FNMA)
Forward-starting CDO, 375
Forward-starting CDS, 374
Fractal models, 111
Fractional Brownian motion, 132
Franchise contracts, 39–40
Franchisee fees, 40
Freddie Mac. See Federal Home Loan Mortgage

Corporation (FHLMC)
Froot, Kenneth, 45
Fundamental finance approach, 142. See also

Arrow-Debreu framework
Fundamental theorem of risk neutral pricing, 225
Fundamental theory of finance, 128, 129
Future prices, 262–263
FX CDO, 374

Gamma, 285
Garman and Klass volatility estimators, 84
Gaussian (normal) couplas, 122
GEIX. See Global Energy Innovation Index

(GEIX)
Generalization to multiple periods (example),

215–218
Generalization to n states (example), 210–212
Generalized beta of the second kind (example),

419–420
General Motors, 38
Ginnie Mae. See Government National Mortgage

Association (GNMA)
Global Energy Innovation Index (GEIX), 37
Global finance, 4, 6, 50
Global Finance, 369
Globalization, 4, 6, 46
Globalization and finance’s multipolarity, 28

Global warming, 3, 40
GNMA. See Government National Mortgage

Association (GNMA)
Going risk-free rate, 9
Goldman Abacus, 28
Goldman Sachs, 28, 195–196, 369
Government National Mortgage Association

(GNMA), 22, 377
Greeks, 219, 284–287
Green innovation, 37
Gumbel copula, the highs and the lows (example),

123–124
Gumbel family copula, 122

Harrison-Pliska martingale no-arbitrage theorem,
221

HDD. See Heating degree day (HDD)
HealthSouth, 29
Heating degree day (HDD), 21
Hedge funds, 5

assets of, 375
and price of quality claims, 44
rates of return (example), 337–338

Hedging, 15, 236
Herd effect, 134
High-frequency trading software, 196
High-low estimators of volatility, 83–84
Historical VaR approach, 97–98
Homoskedasticity, 81
Hurst index, 133–134

IBM, 17
IBM day-trades record (example), 7–9
returns statistics (example), 69–70

ICAPM. See Intertemporal capital asset pricing
model (ICAPM)

IFAC. See International Federation of
Accountants (IFAC)

Implicit risks, 231
Implied binomial distribution (example),

413–415
Implied (inverse) financial models, 76–77
Implied risk-neutral distribution, 412–413.

See also Implied risk-neutral distribution and
entropy; Implied risk-neutral distribution:
parametric models

calculating the implied risk-neutral probability
(example), 415–418

implied binomial distribution (example),
413–415

Implied risk-neutral distribution: parametric
models, 418

a-parametric approach, 420–421
Black-Scholes model, 420–421
generalized beta of the second kind (example),

419–420
Shinko technique (example), 421–422
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Implied risk-neutral distribution and entropy,
422–427, 422–433

binomial model, 430–431
divergence as an index of “distance” between

distributions, 429–430
exponential implied risk neutral distribution,

428–429
and kernel pricing, 432
maximum entropy distribution, 427–428
and time, 430

Implied risk-neutral probability calculation
(example), 415–418

Implied risk-neutral probability (problem), 213
Implied volatility, 410

Dupire model, 411–412, 433–435
in longnormal process (example), 410–411

Incentive options, 13–14
Incentive stock options (ISOs), 14
Independence, 110
Individual credit score, 299–300
Information asymmetry, 195–200

adverse selection risk, 196–197
and financial meltdown of 2008, 195–196
high-frequency trading software, 196
moral hazard risks, 197–199
signaling and screening, 199–200

Information technology, Madoff and, 52
Information technology (IT) growth, risks of, 46
Infrastructure finance, 36–37
Initial margin, 236
Insider trading, 195, 196
Insurance, 35–36. See also Insurance contracts

adverse selection and, 197
catastrophic risk and, 40–41
credit risk vs., 398–399
defined, 167
equity-linked life insurance (example),

338–339
and kernel pricing, 169
moral hazard and, 197–199
price and demand for, 167–169
reinsurance and insurance (example), 398–399
risk finance and, 35–36
signaling and screening, 200
utility theory in, 150–151, 167–169

Insurance contracts, 2–3, 6
bonus-malus, 36
defined, 167–168
pricing, 3

Insurance finance, 26
Integrated financial risk management, 26
Interest rates:

effect on volatility, 66
term structure of interest rates (example),

234–235
Intermediaries, liquidity and, 56
Intermediation, financial, 25

Internalization through taxation (Pigouvian tax),
48

International Federation of Accountants (IFAC),
28

International Herald Tribune, 20
Intertemporal capital asset pricing model

(ICAPM), 145
Intertemporal models, 126–133

persistence and short-term memory, 130–132
quantitative time and change, 129–130
time, memory, and causal dependence,

127–129
Intervention in financial markets, 26
In-the-money (ITM) options, 237
Intraday prices, 84–87, 85, 87–88
Inventories:

market makers and, 55
Inventory pricing, 42–43, 191–193
Investment Dealers Digest, 369
Investments. See Asset allocation; Portfolios
Irrational exuberance, 6
ISOs. See Incentive stock options (ISOs)
ITM options. See In-the-money (ITM) options

J. P. Morgan, 369, 370
Jensen’s inequality, 159–160
Joint Bernoulli distribution, 393
Joint cumulative distribution, 121
“Joseph effect,” 134

Kernel pricing:
and the CAPM (example), 165–166
conditional, 188–193
and exponential utility function (example), 164
and the HARA utility function (example),

166–169
in infrastructure investments, 161–162,

188–191
in insurance, 169
in inventory pricing, 191–193

Keynes, John Maynard, 145
KMV loss model (example), 396–397
Kozlowski, Dennis, 29, 30
Kurtosis, 68–69
Kyoto Protocol, 38

Latent risk, 295
Law, John, 23
Lay, Kenneth, 29–30
Least squares estimation, 77–78
Legal risks, 295
Lehman Brothers, 24
Lending rates of return (problem), 334
Leverage:

effect on volatility, 65–66
risk management and, 342–344

Levy processes, 110
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LGD. See Loss given default (LGD)
Limit order, 236
Linear risk-sharing rule (example), 194–195
Liquefying (or securitizing), 7
Liquidity, 53, 54, 55–56
Liquidity risk, 342
Living Omnimedia, 29
Lloyd’s of London, 49
Loan underwriting standards, 298
Logit model, 305, 306–308
Long butterfly spread vs. calls, 244–245
Long call vs. put, 243
Long condor, 245
Long contracts, 15
Long put spread vs. call, 243–244
Long-run memory, 134
Long-run memory dependence, 110
Long-run memory models, 111
Long straddle, 241
Long straddle vs. call, 244
Long straddle vs. put, 244
Long strangle strategy, 242
Look-back options (example), 227
Lorenz, Edward, 127
Loss given default (LGD), 300
Lotteries, utility of, 147–149

(example), 148
Lucas, Robert, 205

Macdonald, James, 23
Macroeconomic and external (latent) real risks,

295
Madoff, Bernard (Bernie), 29, 30, 40, 52
Malkiel, Burton, 224
Management’s risk and moral hazard, 27
Man-made and derived disasters, 40
Market completeness, 142, 205

defined, 225
martingales and, 220–222
pricing and, 222–224
risk-neutral pricing and, 224–226

Market efficiency, 223–224
Market index and PCA (example), 119–120
Market liquidity, 3
Market maker, 53–57, 142

NYSE as, 56–57
role of, 54–55

Market of derivative exchange, 54
Market order, 236
Market prices, 142, 208
Markets, complete vs. incomplete, 205
Market value CDO, 374, 375
Markov model, 131
Markowitz, Harry, 44
Martingales, 220–222

change of measures, 248–249
defined, 221
essentials of, 246–248

implied, 225
and market completeness, 222, 225–226
price deflator and, 220–222
risk-neutral pricing and, 339

Maximax (minium) objective, 146
Maximum likelihood estimation, 79–81
MBSs. See Mortgage-backed securities (MBSs)
MC. See Mississippi Company (MC)
Mean reversion, 110
Mean reversion models, 75–77
Memory, 127–132
Merrill Lynch, 369
Merton, Robert, 45, 205
Merton model, 359, 369
Mezzanine debt, 373
Miller, Merton, 44
Minimax (maximin) objective, 146
Minimax regret objective, 146
Mississippi Company (MC), 23
Mixture copula, 121
Modeling rates of return, 72–73. See also

statistical estimations
analytic variance-covariance approach, 98
autoregressive processes, 75–77
constant rate of return hypothesis, 73–75
gain/loss estimations, 97–98
implied (inverse) financial models, 76–77
mean reversion models, 75–77
moments and CAPM (example), 70–72
moments and measures of volatility,

67–70
Monte Carlo simulation and VaR, 98
price of disappointment, 66
probability of the range (problem)
statistical orders, volume, and prices, 85–87
Taylor series expansion (example), 90
value at risk (VaR) and risk exposure, 90–94
VaR, normal rate of return, and portfolio

design (example), 95–98
VaR and extreme statistics, 98–99
VaR and shortfall (example), 94–95

Modigliani, Franco, 44
Money:

credit and, 291–294
reengineering of, 294
and utility theory, 144

Monte Carlo simulation, 127, 387, 397
VaR and, 98

Montreal Stock Exchange, 16
Moral hazard risks, 36, 193–194, 197–199
Morality in management, 27
Mortgage-backed securities (MBSs), 9, 22, 294,

296, 353
Mortgage contracts, 3
Mulligan, James (Captain), 129
Multiple assets options, 226
Multiple risks longnormal model, 119
Muth, John, 222
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Naked position, 236
National Westminster Bank, 370
Natural disasters, 40. See also Catastrophic risks
Naturally derived disasters, 40
Newton Raphson iteration techniques, 306
New York magazine, 195
New York Stock Exchange (NYSE), 16, 53, 56–57
New York Times, 28
Nontransparent risks, 231
Novikov’s condition, 248
nth-to-default baskets, 372
Numératire, 210

Obligations and annuities (problem), 235
On Incentive Options and Taxes, 13
Opening transactions, 236
Operational risk (op risk), 53
Op risk. See Operational risk (Op risk)
Option applications:

future prices, 262–262
immunization strategies, 260–261
insurance pricing, 264–269
options implied insurance pricing (example),

266–267
risk-free portfolios, 260–261
self-financing trading strategy, 270–271
short-selling, 261–262
spread options pricing, 269–270
trinomial random walk (example), 267–268

Option contracts, 16–17
prices of (problem), 17–19

Options, 12. See also Option applications;
Options pricing; Options trading strategies;
Options trading

Asian options (example), 227–228
at-the-money (ATM), 237
barrier and other options (example), 228–229
binary, 227
Chooser options (example), 228
and commodities trading, 21
common, 14
as compensation, 13–14, 19–20
compound, 226
defined, 12
derivatives exchange, 230–231
exchange (example), 228
exotic, 12, 18–19
generalization to multiple periods, 215–218
history of, 16
implied risk-neutral probability (problem), 213
incentive, 13–14
in-the-money, 237
and inventory pricing, 193
(ISO incentive stock options), 14
look-back options (example), 227
management stock options (example), 19–20
mortgage-backed securities (MBSs), 15, 21–22
out-of-the-money, 237

over-the-counter, 12–13
packaged, 226, 227
Passport options (example), 230
path-dependent, 226
price of equity (example), 19
prices of (problem), 17–19
real uses of, 229–231
securitization and, 21–22
taxation of, 14–15
trading on, 53–54
types of, 17, 226–228
uses of, 12, 19, 230

Options and their prices (problem), 218
Options implied insurance pricing (example),

266–271
Options pricing. See also Black Scholes model;

Put-call parity
and Arrow-Debreu framework, 212–218
binomial, 212–213
change of measure in binomial model

(example), 249–251
fixed-income problems, 232
formal notations, key terms, and definitions,

253–254
and Greeks, 294–297
options and their prices (problem), 218
payout terms, 227
price of a call option (example), 213–214
proving the put-call parity (problem), 219

Options trading:
the CO2 index, 20–21
on commodities (metal, gold, silver, corn, oil),

20–21
credit derivatives, 21–22
mortgage-backed securities, 21–22
securitization, 21–22
the weather and insurance, 21

Options trading strategies:
long butterfly spread with calls, 244–245
long call vs. put, 243
long condor, 245
long put vs. call, 243–244
long straddle, 241
long straddle vs. call, 244
long straddle vs. put, 244
long strangle, 242–243
short butterfly, 245
short call spread vs. put, 243
short condor, 245
short put spread vs. call, 243
short straddle, 241
short straddle vs. call, 244
short straddle vs. put, 244
short strangle, 242–243
the spread, 241–242
strap, 242
strip, 242

Orders, type of, 236
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OTC contracts, 6
OTM options. See Out-of-the-money (OTM)

options
Out-of-the-money (OTM) options, 237
Over-the-Counter Options, 12–14
Over-the-counter (OTC) credit default swaps, 357
Oxford Energy Associates, 20

Packaged options, 226, 227
Parametric models. See Implied risk-neutral

distribution: parametric models
Parkinson volatility estimators, 83–84
Passport options (example), 230
Path-dependent options, 226
Pay-as-you-go (PAYGO) pension, 38
PD. See Probability of default (PD)
PDF. See Probability density function (PDF)
Pension, finance and, 37–38
Pension firms, 39
Pensions, 38–39
Persistent, 110
Persistent random, 130
Piaget, J., 128
Pigou, 48
Planck, Max, 422
Poisson probability distribution, 392
Portfolio Manager model, 369
Portfolio of default loans (example), 315–316
Portfolio of dependent default loans (example),

316–317
Portfolios, 10–12. See also Asset allocation

constructing (example), 11–12
risk-free, immunization and, 260–261
self-financing, 11–12

Portfolio strategies (problem), 240–245
Power utility function (example), 151–152
Price contagion, 110
Price discovery, 230
Price of a call option (example), 213–214
Price of disappointment, 66
Prices/pricing, 63

of assets, 259–271
bid-ask, 55–56
credit risk, 298–299
of options, 19, 218
price deflator and pricing martingale, 220–222
risk-neutral, 224–226
of securities, 8–9
and value, 141–143

Pricing a fixed-rate bond (example), 232–234
Pricing a forward (example), 231–232
Pricing a multiperiod forward (problem), 264–266
Pricing default bonds and the hazard rate

(example), 331–332
Pricing default bonds (example), 330–331
Pricing product launch (example), 364–368
Principal-agent problems, 193–195

Principal component analysis (PCA) (example),
115, 116–120

Principle of insufficient reason, 146
Probability default models, 312–314

Bivariate dependent default distribution
(example), 314–315

The Joint Bernoulli default distribution
(problem), 317

Portfolio of default loans (example), 315–316
Portfolio of dependent default loans (example),

316–317
Probability density function (PDF), 67
Probability distributions, 67–70

parametric models, 408, 418–420
Poisson probability distribution, 392
synthetic, 208–210

Probability measure, 225
Probability models:

copulas, 111, 120–126
fractal models, 110, 111, 131–132
intertemporal models, 126–133
long-run memory models, 131–132, 134
R/S index, 133–135
short-term memory models, 130–132
statistical models, 111, 113–120

Probability of default (PD), 300, 303
Probability of the range (problem), 87
Probit model, 308
Process default, 296
Product innovation, in derivatives, 372–376
Protective put, 226, 237, 239–240
Prudence, 158
Put-call parity, 218–220

and dividend payments (example), 219–220
options (problem), 220
proving (problem), 219

Put options, 17, 18

Quadratic utility function, 149–150
Qualitative time and change, 129–130
Quality claims, price of, 43–44
Quattrone, Frank, 29, 30

Randomness, 127
Random Nikodym derivative, 251–253

two-stage random walk and (example),
251–253

Random volatility, 271–273
Random walk, 247, 251–253

two-stage random walk and the random
Nikodym derivative (example), 251–253

Range, 69–70, 83
probability of the range (problem), 87–89

Range/scale analysis. See R/S index
RAROC. See Risk-adjusted return on capital

(RAROC)
Rate of return. See Modeling rates of return
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Rating matrix, 302
Rational expectations, 222
Real assets, 15–16
Real credit pricing, 297
Real estate investment conduits (REMICs), 376
Real options, 273–276

allowing staged investments, 274
option for new licensing, 285–276
options based on operating conditions, 275
options to defer an investment, 274

Recovery, defined, 359
Recovery risk, 295, 300
Reduced form (financial) model, 327–334

bank interest rate on a house loan (example),
333

buy insurance to protect the portfolio from loan
defaults (example), 333

calculating the spread of a default bond
(example), 328–329

lending rates of return (problem), 334
the loan model again (example), 328–329
pricing default bonds and the hazard rate

(example), 331–332
pricing default bonds (example), 330–331
use the portfolio as an underlying and buy or

sell derivatives on this underlying (problem),
334

Reinsurance and insurance (example), 398–399
Reliability, price of, 42–43, 178–180
REMICs. See Real estate investment conduits

(REMICs)
Repeat Offering Securitization Entity (ROSE), 370
Retailing, and technology, 51–52
Retailing, finance and, 51–52
Rho, 285
Risk. See also Credit risk

adverse selection, 36
catastrophic, 4, 40–41
categories of, 5–6
contemporary, 298–299
counterparty-related, 5
cyber, 52, 53
defined, 1–2
derivative, 230–231
event risks, 5, 297
external-hazard, 5
factors defining value and price of, 4–6
history of, 5
information technology, 46
latent, 295
legal, 295
moral hazard, 36, 193–194, 197–199
overview, 1–7
recovery, 295, 300
safety, reliability and, 178–180
strategic, 5
summary of, 30

terrorism, 52
third-party guarantee, 295
and utility of time, 177–178, 177–188
and utility theory, 143–144

Risk-adjusted return on capital (RAROC), 356
Risk behavior, 5
Risk cyber, 52, 53
Risk events, 5
Risk exposure to substantial losses of a credit

portfolio, 295
Risk externalities, 6, 48
Risk externalities and regulation, management of,

47
Risk factors aggregation (example), 115–116
Risk finance, 2

basic concepts, 4–6
focus of, 2–3
insurance and, 35–37

Risk-free portfolios, 260–261
Risk-free zero-coupon bond, price of, 9
Risk management, 2. See also Utility theory

comprehensive, 49
essentials of, 47–49
ex ante, 47
ex post, 47
and leverage, 342–344
robust, 47–48
strategic, 48
types of, 47–48

Risk measure incoherence, 90
Risk measurement, 66. See also Modeling rates of

return
calculating the beta of a security (problem),

72–73
data transformation, 88–90
extreme measures, volume, and intraday prices,

85–90
high-low estimators of volatility, 83–84
IBM returns statistics (example), 69–70
intraday prices and extreme distributions,

87–88
moments and measures of volatility, 67–70
moments and the CAPM (example), 70–72
overview of, 63–66
price of disappointment, 66
probability of the range (problem), 87
statistical estimations, 77–83
statistical orders, volume, and prices, 85–87
Taylor series expansion (example), 89–90
value at risk (VaR) and risk exposure, 90–94

Risk mitigation, 2
Risk-neutral distribution (RND), 169
Risk-neutral probabilities, 225
Risk of loss (risk exposure), 300
Risk premium, 63, 158
RND. See Risk-neutral distribution (RND)
Robust risk management, 47–48
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Roger and Satchell volatility estimators, 83, 84
Roll, Richard, 224
ROSE. See Repeat Offering Securitization Entity

(ROSE)
Ross, Stephen, 45
R/S index, 133–135
Rubinstein, Mark, 45
Russel, Bertrand, 128

Safety, price of, 41–42, 178–180
Samuelson, Paul, 205
Savage regret objective, 146
Savings and loan (S & L ) crisis, 22
Say, J. B., 141
Scharfstein, David, 45
Scholes, Myron, 45
Scrushy, Richard, 29, 30
SDF. See Stochastic discount factors (SDF)
Second generation of credit derivatives, 372–373
Second Life, 53
Securitization

defined, 3, 6, 21–22
John Law introduction of, 23

Securitization of catastrophic insured risks, 40
Securitized debt obligations, 374
Self-financing portfolio, 11–12
Self-financing trading strategy, 270–271
Selling Short, 15
Senior debt, 373
Separatrix, 309–310
Separatrix and Bayesian probabilities (example),

311–312
Separatrix (example), 310–311
Shad-Johnson Accord, 52
Sharpe, William, 45
Sharpe’s capital asset pricing model (CAPM), 44
Shiller, Robert, 6
Shinko technique (example), 421–422
Short butterfly, 245
Short call spread vs. put, 243
Short condor, 245
Short put spread vs. call, 243
Short selling, 15
Short straddle, 241

vs. call, 244
vs. put, 244

Short strangle strategy, 242–243
Short-term memory models, 111, 130–132
Signaling and screening, 199–200
Single price hypothesis, 224
SIV. See Structured investment vehicle (SIV)
Skewness, 68–69
Skilling, Jeffrey, 29
Smith, Adam, 55
Smith, Clifford, 45
Soros, George, 53
Special-purpose vehicle (SPV), 373

Special purpose vehicles (SPVs) (example),
377–379

Speculating, 236
S & P 500 index, 111
Spreads, bid-ask, 55–56
Spread strategy, 241–242
SPV. See Special-purpose vehicle (SPV)
State preference theory, 44, 145
Statistical dependence, 111–120

aggregation and risk factors reduction, 114–115
bivariate data matrix and PCA (example),

117–119
market index and PCA (example), 119–120
principal component analysis (PCA) (example),

116–117
quantitative statistical probability models,

113–114
risk factors aggregation (example), 115–116

Statistical estimation of default, 305–310
Statistical estimations:

AR (1)-ARCH (1) model (example), 81–82
ARCH and GARCH estimators, 80–81
A GARCH, (1,1) model (example), 83
least squares estimation, 77–78
maximum likelihood, 79–80
statistical orders, volume, and prices, 85–86

Statistical functional dependence, 111–120
aggregation and risk factors reduction, 114–116
bivariate data matrix and PCA (example),

117–119
market index and PCA, 119–120
principal component analysis (PCA) (examples),

116–120
qualitative statistical probability models,

113–114
risk factors aggregation (example), 115–116

Stein, Jeremy, 45
Stewart, Martha, 29, 30
Stochastic discount factors (SDF), 145
Stocks/securities, 2, 7–9

calculating the beta of security (problem),
72–77

IBM day-trades record (example), 7–9
price of, volatility and, 64–65
trading of, 53–54

Stop-limit order, 236
Stop-loss measure, 91
Stop-loss order, 236
Stop-loss reinsurance contracts, 398
Stop order, 236
Straddle, 241
Strap strategy, 242
Strategic risk, 5
Strategic risk management, 47
Strike price, 17, 358
Strip strategy, 242
Structured investment vehicle (SIV), 374, 375
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Stulz, René M, 45
Subordinate debt, 373
Swiss Re, 41
Synthetic CDO, 369, 370, 372, 373, 397
Synthetic probability distributions, 208–210

TARP. See Troubled Asset Relief Program
(TARP)

TASE 25, 111, 112
Taxation, of options, 14–15
Taylor series approximation, 277
Taylor series expansion, 279, 285
Taylor series expansion (example), 88–90
TBTF. See To become too big to fail (TBTF)
Tchebycheff bounds on expected utility, 160
Technological disasters, 40
Technology:

and complexity, 49–53
cyber risks, 52
and need for regulation, 51–52
retailing and, 51–52
terrorism risks, 52
virtual markets, 52
virtual products, 52–53

Term structure of interest rates, 9
Term structure of interest rates (example),

234–235
Terror acts, 40
Terrorism risks, 52
The Joint Bernoulli default distribution (problem),

317
The loan model again (example), 328–329
The Notion of Time in Infants (Piaget), 128
Theta, 285
The two-stage random walk and the random

Nikodym derivative (example), 251–253
The Wealth of Nations (Smith), 55
Third-generation credit derivatives, 374
Third-party guarantee risk, 295
Time, 127–129

and expected utility, 177–178
relationship to risk, 177–189

Time and experience (Russel), 128
Timing, 5
To become too big to fail (TBTF), 47
Total return swaps (TRSs), 359, 372
Tradable commodities, 21
Tranches, 353, 354, 355, 357, 358, 370, 371
Troubled Asset Relief Program (TARP), 23
TRSs. See Total return swaps (TRSs)
Two-securities portfolio (problem), 187–188
Two-securities portfolio problem (example),

182–184
Two-stage random walk and the Radon Nikodym

derivative (example), 251–253
Two-stock portfolio (example), 184–185
Tyco, 29

Uncertainty, defined, 1
U.S. policy of 2009, 3
Utility, 141

behavioral derivates of, 156–158
and behavioral derivatives, 156–158
capital asset pricing model (CAPM), 144–145,

165–166
in credit risk pricing, 297
essential facets of, 143
example, 149
expected utility, 145–146, 177–178
exponential utility function (example), 164
historical perspective, 144–145
insurance and, 150–151
in insurance exchanges, 151–152
Jensen’s inequality, 159–160
and kernel pricing, 161–162
kernel pricing and the CAPM (example),

165–166
kernel pricing and the exponential utility

function (example), 164
kernel pricing and the HARA utility function

(example), 166–169
linear risk-sharing rule (example), 194–195
and lotteries, 147–148
marginal utility, 158
power utility function (example), 151–152
prelude to, 145–146
price and demand for insurance, 167–169
price and utility of consumption (example),

161–164
principal-agent problems, 193–194
quadratic utility function, 149–150
rational foundations, 155–161
risk and, 143–144
risk and financial meltdown (example),

153–154
risk aversion and, 157–158, 183
and risk premium, 155–156
specific utility functions (example), 159–161
utility of a lottery (example), 149–151
valuation and the pricing of cash flows

(example), 152–153
Utility frameworks, 142–143
Utility measurement of money, 142
Utility theory, 177–204

Valuation and cash flow pricing (example),
152–153

Value, and price, 141–143
Value at risk (VaR) measure:

defined, 90
and extreme statistics, 98–99
gain/loss estimations, 98–99
historical VaR approach, 97–98
normal rate of return, and portfolio design

(example), 95–99
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Value at risk (VaR) measure (Continued )
pitfalls when misunderstood, 91–92
and shortfall (example), 94–95

Value at risk (VaR) models, 24
VaR models. See Value at risk (VaR) models
Vega, 285
Venture capitalist (VC) investor, 199
Virtual economic universes, 53
Virtual markets, 52

participants of, 53
Virtual products, 52
Volatility, 64

constant, 81
and data transformation, 88–90
defined, 64
effects on security price, 64–65
expectations and, 67–70
Garman and Klass volatility estimators, 83,

84
high-low estimators of, 83, 84
and interest rates, 66
leverage and, 65–66
models of rates of return, 73–77
moments and measures of, 66–69, 67–77
Parkinson volatility estimators, 83, 84
and price of disappointment, 66
random, 271–273
rate of return, 95

reasons for change in, 65
Roger and Satchell volatility estimators, 83, 84

Volatility, moments and measures of:
Beta calculation, 72–77
expectations, 67–69
IBM returns statistics (example), 69–70
Kurtosis, 67–69
models of rates of return, 73–77
moments and the CAPM (example), 70–72
probability distribution, 67–70
the range, 67–69
skewness, 67–69

Volume, 85–87

Wall Street Crash of 1929, 261
Wall Street Journal, 17, 24, 224
Warranties, price of, 42–43
Warrants, 226–227
Weather derivative contracts, 21
Wild money, 296
Williams, John Burr, 7, 144
WorldCom, 29
World Economic Forum, 3

Yahoo! Finance, 17, 18
Yang and Zhang volatility estimators, 83–84
Yield, 9

Z-score approach, 303
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