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3/2 model 433
Tcity Learning 500
a priori risk, definition 39, 65
absolute risk aversion function
concepts 94-6
definition 94
academics 289-91, 371-2
accountants 270, 402, 419, 422-6
accruals, definition 463-4
accuracy of models in different
markets 367-71, 376
accurate models 122-4, 292, 367-71,
376-7
actual volatility
see also volatilities
concepts 162-6, 168-9, 179-80,
363-7
definition 162-3
actuaries
concepts 97-9, 158
definition 97
incomplete markets 158
Adaptive Market Hypothesis
see also Efficient Markets
Hypothesis
concepts 88-9
definition 88
AGARCH, concepts 177
Ahmad, R. 344, 365
Ahn, Hyungsok 279, 345, 357
Alexander, Carol 491
‘alien invasions’, risk management
guidelines 272, 273-4
alpha concepts 60
‘alternative’ history of derivatives
18-19
American options 19, 32, 134, 135,
136-7, 236-9, 279-80, 464-82,
498
concepts 236-9, 464, 498
definition 464, 498
free-boundary problems 236-9
optimal-stopping times 236-9,

Andreason, Jesper 402
applied mathematicians 9-10, 352
approximation tools
see also asymptotic analysis;
finite-difference methods
concepts 23, 25, 145-9, 233-5,
255-8, 433-4
definition 25
arbitrage
concepts 27-9, 62-4, 111-12,
192-3, 216-18, 249, 276-80,
285-6, 324-7, 360, 498
definition 27-8, 498
examples 27
Jensen’s inequality 316, 324-7
no-arbitrage assumptions 27-9,
31-2, 58-9, 85, 111-12,
170-1, 195, 196-9, 216-18,
224-5, 277-80, 285-6, 361-7,

377-9, 406
practical exploitation difficulties
28-9

types 28, 285-6
volatility arbitrage 285-6
Arbitrage Pricing Theory (APT)
CAPM 62-4
concepts 62-4
definition 62
examples 62
Aristotle 256
arithmetic averages 123-4
art, mathematics used in
quantitative finance 375
Artzner, P. 40, 44, 52
Asian options
concepts 123-4, 135, 137, 464,
498
definition 464, 498
Hawai’ian options 475
asset allocation theory
see also portfolio theory
concepts 4-5
asset swaps, definition 465, 498
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asymptotic analysis
see also approximation tools
concepts 14, 25, 233-5, 433-4,

446
definition 25, 233, 433-4
examples 233
SABR interest rate model 233,
235, 446, 504

stochastic volatility 235, 433-4
transaction costs 234-5
uses 233-5, 433-4, 446

at-the-money options (ATM) 27-8,
172, 294-5, 324

attribution issues, coherent risk
measures 54

auctions 261-2

auditors, critique 300-2

authors of models 250-1, 371-2

autocorrelation
concepts 72-3, 185-7
definition 185

autoregressive models 164, 174-8
see also GARCH...

Avellaneda, Marco 12-13, 39, 332,
356-7, 484

averages 23, 123-4, 158, 367-71,
see also actuaries

Bachelier, Louis 2, 100
backward Kolmogorov equation

see also diffusion...; transition...

concepts 125-8
definition 125, 127
examples 125
balloon options, definition 465
bankruptcies 7, 143, 150, 448-50,
501
see also Poisson process
banks
behavioural finance 281-4,
298-302
capital adequacy requirements
270
critique 270-4, 293-6, 297-302,
317-81
due diligence failings 301-2
failed banks 270-4, 293-6,
299-302, 371
fears/predictions for the future
294-6, 315-6

job applications 564-5
risk management 270-4
Barrett, John 11
barrier options
concepts 25, 80, 133-4, 136-7,
245-7, 327-42, 355-8, 461,
465-6, 476, 478, 498
definition 465, 476, 498
volatilities 245-7, 327-35, 465
base correlation, concepts 4069, 498
basis swaps, definition 465-6
basket options
concepts 335-42, 371, 466, 498
definition 466, 498
bastard Greeks 118, 119, 206-7,
245-7, 278-8, 329-5
concepts 245-7, 278-80, 329-5
definition 245, 329
examples 245
vega 245-7, 278-80, 329-5
bear markets 368-9
Bear Stearns 270-1
‘Beatles effect’ 354
behavioural finance 88-9, 254-8,
261-2, 281-4, 298-302, 318-22,
378-9
game theory 319-20
herding behaviour 283, 298,
318-22, 378
honesty/dishonesty spectrum
300-2
risk management 281-4
Bermudan options
concepts 466, 481, 498
definition 466, 498
Bernhard, Arnold 19
best-kept secrets in quantitative
finance 250-1, 371-2
beta 60, 92, 397
bid-offer spreads 29, 31, 190, 268-9
binary options
concepts 119, 135, 137, 139, 431,
454-8, 466, 471, 501
definition 466
binomial model
see also finite-difference
methods
assumptions 27
Black-Scholes model derivation
method 412-15



concepts 2-3, 10, 24, 27, 132-5,
155-6, 372-3, 377-9, 412-15
continuous-time limit 412-15
critique 372-3, 377-9
lessons 377-9
limitations 372-3, 377-9
replication methods 155-6
bisection method 168
bivariate normal copula example
231
Black 76 approximations 124,
198-9, 223-4, 440-2, 468
concepts 440-2, 468
uses 440-2, 468
Black, Fischer 6-7, 124, 196, 276-8
Black and Karasinski model 444
Black-Scholes derivation methods
401-27
Black-Scholes model
see also geometric Brownian
motion; implied volatility;
partial differential equations
accountants 402, 419, 422-6
assumptions 27, 129-31, 168-9,
223-5, 257, 275-80, 323-6,
327-35, 343-6, 402-27
binomial model derivation
method 412-15
bonds 196-7
CAPM derivation method 416
change-of-numeraire derivation
method 407-9
concepts 5-12, 24-7, 78-9, 97-8,
107-31, 148-9, 154, 162-6,
168-73, 179-83, 196-7, 201,
203, 209-11, 221-5, 257, 260,
275-80, 286, 292, 322-4,
328-5, 343-6, 358-67,
401-27, 430-4, 453-8, 474-5
constant volatility assumption
224, 275-80, 323-4, 328-5,
402, 454
continuous hedging assumption
223-5, 343-6, 402-3, 422-6
critique 122, 165, 169, 223-5,
257, 260, 275-80, 292, 343-6,
402-27
definition 129-31
derivation methods 401-27
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deterministic volatility (surface)
forecast model 165, 171,
411-12

diffusion equation derivation
method 420-2

equation 129-30, 162, 401-27

formulae 402-27, 454-8

the Greeks 453-8

historical background 403

improvements 280

limitations 122, 165, 169, 223-5,
260, 275-80, 292, 343-6,
402-27

local-time derivation method
409-10

lognormal distribution
assumption 224, 402

martingales derivation method
405-9

Mellin transform derivation
method 419-20

no-arbitrage assumption 224-5,
277-80, 361-7, 406

parameters-as-variables
derivation method 410-12

returns distribution assumption
224-5, 402, 422-4

robustness assessment 223-5,
257, 275-80, 334-5, 343-6

science in finance 260, 275-80

Taylor series derivation method
417-19

transaction costs assumption
223-4, 276-80, 324, 402, 410

twelve different derivation
methods 401-27

utility function derivation
method 417

bond options
see also fixed-income securities
concepts 10, 13, 440-2
bonds 10, 13, 19, 27, 31, 63, 89,

191-5, 196-9, 203-4, 239, 265-6,

347-50, 370-1, 435-51, 471

accuracy of models in different
markets 370-1

Black 76 approximations 124,
198-9, 223-4, 440-2, 468

Black-Scholes model 196-7
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bonds (continued)
convertible bonds 19, 239,
265-6, 347-50, 471, 500
EMH 89
forward interest-rate curves
191-5, 249, 437-40, 446-8
swaps 31, 192-5
bootstrapping
see also forward interest-rate
curves; interest-rate
modelling
concepts 191-5,
439-40
definition 191, 439
discount factors 191-5, 439-40
examples 191
borrowed securities, concepts 117,
224-5
boundary/final conditions 133-4,
136-7, 236-9
Boyle, Phelim 7-8, 9, 143-4
see also Monte Carlo
simulations
Brace, Alan 13, 198, 447-8
Brace, Gatarek and Musiela (BGM)
see also LIBOR Market Model
concepts 13, 198, 447-8
definition 447-8
brainteasers 507-56
answers 518-56
questions 508-29
break/cancellable forward contracts,
definition 467
Brennan and Schwartz model 444
brokers 84-5
Bronzin, V. 18
Brown, Robert 2, 100
Brownian motion (BM)
see also geometric...;
jump-diffusion models
concepts 2-4, 7, 100-2, 107-8,
111-12, 113-15, 150-1,
152-4, 293-4, 392-3, 405,
410, 421, 434
critique 102, 293-4
definition 100, 421
examples 100
historical background 2-4
inverse normal distributions
392-3

properties 100-1
uses 100-2, 113-15, 150, 152-4,
293-4
Buffett, Warren 87
Buffon’s needle 141-2
‘butterfly effect’ 23
butterfly spreads 170-1

C++ 499
calibration
see also implied volatility; yield
curves
commonest mistakes 323-4,
358-67
concepts 10, 13, 197-9, 201-5,
211, 278-80, 315, 316, 323-4,
351, 355-67, 411-12, 499,
502
critique 204, 323-4, 355-67
definition 201, 203, 499
examples 203
instability problems 365-7
inverse problems 364-5
lessons 323-4, 358-67
non-linear models 355-8
popularity 359-67
problems’ list 365
call options
company valuations 7, 448-9
concepts 6, 7, 18, 77, 134-5,
137, 139, 167-73, 236-9,
402-27, 431, 440-51, 455-8,
467-8, 470-82, 499
definition 467-8
put—call parity 18-19, 27, 30-2,
77-8
capital adequacy requirements,
banks 270
Capital Asset Pricing Model (CAPM)
APT 62-4
Black-Scholes model derivation
method 416
concepts 4-5, 48, 58-61, 92,
164, 416
definition 58
examples 58
MPT 58-61, 62-4
multi-index versions 60
Capital Market Line, definition 56-7
caplets



concepts 441, 468
definition 468
caps
Black 76 approximations 440-1,
468
concepts 192-5, 198-9, 440-1,
468-9, 476, 499
definition 468, 499
cardinal utility, definition 93
careers 263-4, 362-3
Carr, Peter 487
cash-flows feature of exotic options
460-1
Cauchy distributions 396
central difference approximations,
finite-difference methods 147-9
Central Limit Theorem (CLT)
see also normal distributions
concepts 33-7, 40, 46-7, 91,
97-9, 158, 219-22, 224-5,
227-8, 369-70, 384-6
conditions 36, 40
definition 33
examples 33, 158
lognormal distributions 227-8
certainty equivalent wealth
see also utility function
concepts 95-6, 160-1
definition 95
Certificate in Quantitative Finance
(CQF) 500
CFAs 499
CGARCH, concepts 178
change-of-numeraire derivation
method, Black-Scholes model
407-9
chaos
see also deterministic financial
modelling
concepts 23, 275
charm
see also delta
concepts 119, 455-8
definition 119, 455
chartists see technical analysis
Cheyette, Oren 11
chi-square distributions 182-4,
387-8
Chicago Board Options Exchange
(CBOE) 6
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chooser options
concepts 239, 468
definition 468
classical putdowns 289-91
cliquet options
see also coupe...
concepts 334-5, 467, 468-9
definition 468-9
closed-form solutions
see also Black-Scholes model
commonest mistakes 350-2
concepts 122-4, 165, 233-4,
350-2, 402-27, 454
critique 350-2, 454
definitions 124
lessons 350-2
quants 122-4, 176, 350-2, 454
cognitive behavioural therapy (CBT)
298
coherent risk measures
see also expected shortfalls
attribution issues 54
concepts 40, 44-5, 52-4
definition 40, 52-3
examples 52
monotonicity property 53-4,
333-4, 342
positive homogeneity property
53-4
sub-additivity property 52-5
translation invariance property
53-4
cointegration
see also stationarity
concepts 71-3
correlations 71-3
definition 71
examples 71
Granger causality 73
Collateralized Debt Obligations
(CDOs)
concepts 14, 254-8, 267-9, 294,
295-6, 299, 333, 340-2,
353-4, 371, 469-70, 472,
498-9
correlation problems 340-2, 371,
469-70, 498
definitions 469-70, 472-3, 498,
499
experiments 267-9
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Collateralized Debt Obligations
(CDOs) (continued)
fears/predictions for the future
295-6
science in finance 267-9
Collateralized Debt Obligations
squared, definition 470, 472
Collateralized Mortgage Obligations
(CMOs)
concepts 470, 477
definition 470
colour
see also gamma
concepts 119, 454-8
definition 119, 455
commodities 226-8, 370-1, 430-4
accuracy of models in different
markets 370-1
model types 430-4
common contracts 459-82
commonest mistakes in quantitative
finance 313-81
commonsense lessons 313-81
company valuations, call options 7,
448-9
compensation schemes 15, 141,
294-6, 299, 318-21, 367-8
complete markets
see also replication methods
commonest mistakes 322-4
concepts 153, 155-9, 208-11,
217-18, 248-9, 322-4, 344-6
critique 322-4
definition 155, 322-3
examples 155
lessons 322-4
complexity issues, quantitative
finance 98-9, 293-6, 306, 314,
371-7
compound options, definition 470
conferences 289-91, 297-8
Connor, Dominic 557-77
Constant Maturity Swaps (CMS),
definition 469, 499-500
contingent premium options,
definition 471
continuity property of Brownian
motion 101-2
continuous financial modelling
see also differential equations

concepts 23-6, 145-9, 176-8,
279-80, 384, 412-15
definition 24
continuous hedging assumption
see also delta hedging
Black-Scholes model 223-5,
343-6, 422-6
continuous-time processes
see also random walks
concepts 2, 100-2, 176-8,
412-15
continuously sampled path
dependency 461
contracts
common contracts 459-81
value of a contract 200-2,
261-2, 368-71
conversion see put—call parity
convertible bonds
concepts 19, 239, 265-6, 347-50,
471, 500
definition 471, 500
convex functions
see also Jensen’s inequality
concepts 103-4, 120, 171, 194-5,
206-7, 293, 295-6, 324-7,
482, 500
definition 103, 500
convexity 103-4, 120, 130-1, 171,
194-5, 206-7, 293, 295-6, 324-7,
437-8, 482, 500
Black-Scholes model 130-1, 171
concepts 130-1, 171, 295-6,
437-8, 482, 500
definition 437, 500
fears/predictions for the future
295-6
copulas
see also default risk
concepts 14, 229-32, 340-2, 470,
500
credit derivatives 229-32, 340-2,
470
definition 229, 230, 500
examples 229, 231-2
tail index 231-2
uses 229-32, 340-1, 470
correlations
see also copulas



accuracy of models in different
markets 370-1
CDOs 340-2, 371, 469-70, 498
cointegration concepts 71-3
commonest mistakes 335-42
concepts 4, 42-5, 49-51, 55-7,
71-3, 79, 81-2, 107-8,
110-12, 188-90, 214-15,
229-32, 255, 267-9, 272-4,
294-6, 297-8, 316-22,
335-42, 370-1, 469-70, 498,
500, 509
critique 294-6, 297-8, 316-22,
335-42, 370-1
definition 500fears/predictions
for the future 295-6, 370-1
lessons 335-42
MPT 55-7, 62-4, 221, 316-22
regimes 337-42
serial autocorrelation 185-7
coupe options
see also cliquet...
definition 467
Cox, Ingersoll and Ross model
(CIR) 197, 217, 443
Cox, John 9, 416
Cox, Ross and Rubinstein model,
concepts 9
Crack, Timothy, Heard on the
Streets 490-1
Crank-Nicolson implicit method,
concepts 135
crash coefficient
concepts 49-51
definition 49
crash hedging see Platinum hedging
crashes 46, 81-2, 164, 265, 273-4,
275, 347-50, 357
CrashMetrics
see also Platinum hedging;
stress-testing; worst-case
scenarios
concepts 40, 48-51, 81-2, 273,
357
definition 40, 48
examples 48
usefulness 48, 50, 81-2, 273
credit, model types 448-50
Credit Default Swaps (CDSs)
concepts 254-8, 472, 481, 499
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definition 472, 481, 499
credit derivatives
accuracy of models in different
markets 371
concepts 13-14, 229-32, 254-8,
267-9, 294, 295-6, 299,
315-6, 371, 469-70, 472,
499-500
copulas 229-32, 340-2, 470
pricing models 229-32, 267-9,
294, 295-6, 299, 315-6, 371,
469-70, 472
credit markets, accuracy of models
in different markets 371
credit rating agencies, critique
14-15, 298-9, 300-2
credit ratings 14-15, 298-9, 300-2
credit risk
concepts 7, 13-14, 38, 229-32,
254-8, 448-60, 501
definition 38
model types 448-50, 472
reduced-form model types 448-9
structural model types 448-9
cubic splines 193
cumulative distribution functions
230-2
CVs 559-65
cynics 202, 358

de la Vega, J. 18
default risk, concepts 7, 13-14,
35-6, 209-11, 212-15, 229-32,
254-8, 448-50, 470, 472, 501
delta 18-19, 28, 78-9, 110-12,
116-20, 145-6, 164-5, 179-84,
249, 334, 343-6, 402-27, 455-8,
501
see also charm; gamma; vanna
calculation methods 179-81,
455-8
concepts 78-9, 116-20, 145-6,
164-5, 179-84, 249, 334,
343-6, 455-8, 501
definition 116-17, 145, 179-80,
249, 343, 455, 501
delta hedging
see also continuous hedging
assumption; dynamic
hedging; hedging
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delta hedging (continued)
concepts 18-19, 28, 78-82, 83,
85, 109-12, 116-17, 164-5,
179-84, 190, 237-8, 324,
343-6, 463, 467
definition 28, 78-9, 85, 116-17,
179, 343
examples 179
hedging volatility 85, 164-5,
179-84
methods 179-84, 467
model risk 80, 222
optimizations 182, 236-9, 345-6
transaction costs 182-3
delta-neutral positions, concepts
117, 347-50
demand and supply 200-2, 261-2,
316, 322-4, 368-9
derivatives-pricing uses, Monte
Carlo simulations 142-4
Derman, Emanuel 12, 253-8, 276,
285
deterministic financial modelling
concepts 22-6, 141-4, 165,
191-2, 196-9, 323-4
definition 23
deterministic volatility model,
concepts 12, 109-10, 165, 171,
323-4, 411-12
difference equations
see also binomial model;
finite-difference...
concepts 23, 24, 145-9
definition 24
differential equations
see also backward
Kolmogorov...; forward
Kolmogorov...; partial...;
stochastic...
concepts 3-4, 7, 8-9, 22-6, 101,
125-8, 132-5, 138-9, 145-9,
160-1, 176-8, 236-9,
442-3
free-boundary problems 236-9
differential swaps, definition 472
diffusion 100-2, 125-8, 130-1, 133,
150-1, 152-4, 171, 173, 197,
236-9, 331-2, 364-5, 375-7,
420-2
see also Brownian motion

diffusion-type equations
see also backward
Kolmogorov...;
Black-Scholes...; Brownian
motion; finite-difference...;
forward Kolmogorov...;
Monte Carlo...
concepts 2-3, 125-8, 130-1, 133,
150-1, 171, 173, 197, 236-9,
331, 375-7, 420-2, 503
digital options see binary options
dimensionality feature of exotic
options 460, 462
directors, compensation schemes
15, 141, 294-6, 299, 318-21,
367-8
discount factors
bootstrapping 191-5, 439-40
concepts 191-5, 196-9, 435-51
discounting term, Black-Scholes
model 131
discrete financial modelling
see also difference equations
concepts 23-6, 145-9, 176,
279-80, 344-6, 384, 417-19,
422-5
definition 24
discretely sampled path
dependency 461
discretization tools
concepts 23, 25
definition 25
dishonesty/honesty spectrum 300-2
dispersion trading
concepts 188-90, 501
critique 189-90
definition 188, 501
examples 188
distortion risk theory 426
distributions 37, 43-7, 55-7, 102,
177, 182-4, 219-22, 226-8,
383-400
see also lognormal...; normal...;
Poisson...
beta distributions 397
Cauchy distributions 396
chi-square distributions 182-4,
387-8
exponential distributions 397-8
Gamma distributions 393-8



Gumbel distributions 47, 231,
388
inverse normal distributions
392-3
Laplace distributions 394-6
Lévy distributions 36-7,
398-400, 502
logistic distributions 394-5
Pareto distributions 391,
399-400
popular probability distributions
383-400
returns 37, 43-7, 55-7, 102,
219-22, 226-8, 384-400
Student’s t-distributions 177, 390
uniform distributions 392
Weibull distributions 47, 389
diversification 48-51, 55-7, 272,
279-80, 295-6, 316-22
see also portfolio theory
commonest mistakes 316-22
concepts 272, 279-80, 295-6,
316-22
examples 317-19
financial modelling 295-6,
317-22
lessons 316-22
risk management guidelines 272,
279-80, 295-6, 316-22
dividend yield 80, 119, 432, 455-8
see also rho
dividends 32, 80, 119, 130-1, 402,
432, 455-8
put-call parity 32
Doleans-Dade martingales, 374-5
dollar convexity, definition 437
Dow Jones Industrial Index 185-6
drift term 131, 160-1, 196-9, 235
Black-Scholes model 131
due diligence failings 301-2
Duffie, Darrell 493
dumbed-down textbooks,
mathematics used in
quantitative finance 277, 293-4,
314, 372-7
Dupire, Bruno 12, 411
duration
see also yield curves
concepts 196-9, 436-7, 501,
505-6
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definition 436-7, 501, 505-6
dynamic arbitrage
see also arbitrage
definition 28
dynamic hedging
see also delta hedging
concepts 5, 12-13, 78-82, 97-9,
109-12, 117, 160, 179-84,
265-6, 279-80, 324, 332-5,
337-42, 343-6, 369-170,
449-50, 463
definition 78, 117, 179
examples 179
methods 179-84
rehedging/rebalancing concepts
117, 181-4, 343, 344-6

easy-to-calibrate models 122-4
econometric forecast/model
volatility approaches, concepts
164, 174-8
econometricians, quants 176, 255,
303-6
economies of scale 353
economists 9-10, 255, 303-6
efficient frontier, definition 56-7
Efficient Markets Hypothesis (EMH)
see also Adaptive Market
Hypothesis; market efficiency
bond markets 89
concepts 87-9
critique 89
definition 87
forms 87-8
studies 89
‘efficient’ portfolios 4
EGARCH, concepts 177
Einstein, Albert 2
elliptic partial differential equations,
concepts 376
embedded decisions feature of
exotic options 134, 136-7, 460,
463, 467-8
emotions 261-2, 366-7
Epstein-Wilmott Yield Envelope
194-5
equations 129-30, 162, 401-27,
429-51
see also individual equations;
models
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equilibrium models 64, 216-18
see also Capital Asset Pricing
Model
concepts 216-18
definition 216
examples 216
no-arbitrage approach contrasts
216-18
equity markets, accuracy of models
in different markets 367-71
equity models, types 430-4
equity options 8-9, 367-8, 430-4
see also option...
Equity Tranche CDO experiment
267-9, 342, 469-70, 498
equivalent measures
concepts 113-15
definition 114
ethics, risk management 271-2
Euler equation 233-4, 388
European options 11, 27-8, 30-2,
134-5, 137, 138-9, 154, 237-44,
431-4, 440-1, 455-8, 466-82
excess returns
EMH 87-9
market price of risk 208-11,
365-7, 442-4, 445-6
exchange rates 35-6, 63, 119, 165
exotic options
see also Asian...; barrier...
cash-flows feature 460-1
concepts 12-13, 79-80, 84, 88,
134, 276-80, 355-8, 358,
368-9, 376, 404, 460-1, 501
definition 460-3, 501
dimensionality feature 460, 462
embedded decisions feature 134,
136-7, 460, 463, 467-8
important features 460-3
order feature 462-3
path-dependence feature 460,
461-2, 465
pricing models 201-2, 358
time-dependence feature 460
expected losses 52-3, 501
see also Value at Risk
expected returns 4, 22, 55-7, 59-61,
74-6, 406, 416, 501
expected shortfalls
see also coherent risk measures

concepts 53-4

expiration 30-2, 467
see also time horizons
put—call parity 30-2

explicit method, finite-difference
methods 135, 147-9

Exponential Collateralized Debt
Obligations (ECDOs), definition
472-3

exponential distributions 397-8

exponentially weighted moving
averages (EWMAs)
see also GARCH...
concepts 175-8

extendible options/swaps, definition
473

Extreme Value Theory (EVT)
concepts 46-7, 273-4
definition 46
examples 46

failed banks 270-4, 293-6, 299-302,
371
Fama, Eugene 5, 87-9
see also market efficiency
fast models 122-4
fat tails 19, 153, 220-2, 278-80, 400
see also kurtosis; skew...
Faure, H. 5, 240
fears/predictions for the future
294-6, 315-6, 366-7
the feedback effects in illiquid
markets 265-6, 324, 346-50
FIEGARCH, concepts 178
FIGARCH, concepts 177
final conditions 133-4, 136-7, 236-9
financial crisis from 2007 14-15,
98-9, 254-8, 267-74, 287, 293-6,
298-9, 315-6
financial modelling
see also Black-Scholes...;
continuous...; deterministic...;
discrete...; interest-rate...;
probabilistic...
accuracy in different markets
367-71
asymptotic analysis 14, 25,
233-5, 433-4, 446
authors of models 250-1, 371-2



CDOs 254-8, 267-9, 294, 316,
340-2, 371, 469-70, 498
compensation schemes 318-21
concepts 22-6, 28-9, 38, 78, 80,
122-4, 216-18, 222, 250-1,

253-8, 371-7, 429-51

credit risk models 448-50

critique 250-1, 253-8 313-81

demand and supply 200-2,
261-2, 316, 322-4, 368-9

desirable properties 122-3

diversification 272, 279-80,
295-6, 317-22

equity/FX/commodities 430-4

fixed-income securities 432-48

Hippocratic oath 258

idolatry problems 257-8

list of models 22-6

manifesto 253-8

model risk 38, 80, 222, 278-80,
368-9

precision issues 316, 367-71

quants 122-4, 176, 250-1, 253-8,
371-7

requirements 122-4, 223-5, 257,
267-9, 275-80, 306, 314-81

robust models 122-4, 223-5,
257, 267-9, 275-80, 306, 314,
334-5, 343-6, 374-7

science in finance 260-95

finite-difference grids, concepts
146-9
finite-difference methods

see also binomial model

central difference
approximations 147-9

concepts 2-3, 23, 24, 25, 130-1,
132-5, 139, 145-9, 197-8,
377-9, 464, 501

Crank-Nicolson implicit method
135

critique 132-5, 139, 145-9,
377-9

definition 132-3, 145, 501

efficiency considerations 134

examples 132, 145

explicit method 135, 147-9

implementation features 132-4,
139

interest-rate products 135
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one-sided difference
approximations 147-9
path dependency 133-5, 137,
139, 430-1, 462
programme of study 134-5
two-factor problems 135, 235,

444-6
uses 132-5, 139, 145-9, 197-8,
377-9, 501

finiteness property of Brownian
motion 100-2
first-derivative terms, partial
differential equations 213-15
Fitzgerald, Desmond 162
fixed-income securities
see also bond...; interest-rate...
accuracy of models in different
markets 370-1
Black 76 approximations 124,
198-9, 223-4, 440-2, 468
concepts 8-9, 10, 13, 191-5,
196-9, 365-7, 370-1,
435-48
forward interest-rate curves
191-5, 249, 437-40, 446-8
Girsanov’s theorem 115
model types 435-48
prices as expectations 448
Floating Rate Notes (FRNs),
definition 473
floorlets, concepts 441, 473
floors
Black 76 approximations 440-1
concepts 192-5, 198-9, 440-1,
468-9, 476
definition 473
fluid mechanics 120, 233
Fokker-Planck equation see forward
Kolmogorov equation
Fong, G. 217-18, 444
Fong and Vasicek model 444
forecast/model volatility
approaches, concepts 85, 163-6,
174-8, 285-6
Forums on wilmott.com 275, 372,
374-5
forward interest rates 13, 191-5,
196-9, 233-5, 248-9, 327,
437-42, 446-8
see also LIBOR...; SABR...
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forward interest-rate curves
see also bootstrapping
concepts 191-5, 249, 437-40,
446-8
definition 249
interpolation techniques 193-5
forward Kolmogorov equation
see also diffusion...; transition...
concepts 125-8, 408-9, 411-12
definition 125, 126
examples 125, 126-7
forward prices, concepts 248-9
Forward Rate Agreements (FRAs),
definition 474
forward volatility
see also volatilities
concepts 164-6, 327
definition 164
forward-start options, definition 474
forwards 31, 64, 77-8, 104, 248-9,
326, 467, 473-4
see also over-the-counter
concepts 467, 473-4
definitions 467, 473-4
spot price relationship 31, 64,
77-8, 437-40
fractals, concepts 3, 101
Frank copula example 231
Fréchet distributions 46
Fréchet-Hoeffding upper bound
copula example 231
free-boundary problems
American options 236-9
concepts 236-9
definition 236
examples 236
frequently asked questions (FAQs)
21-251
frustrations with quants 297-9
futures
concepts 84, 104, 214, 326,
474-5
definition 474-5
margins 84
FX 35-6, 63, 119, 165-6, 226-8,
370-1, 430-4, 472
accuracy of models in different
markets 370-1
differential swaps 472
model types 430-4

Galileo 254-5
game theory 319-20
gamma
see also colour; delta; speed
concepts 79, 85, 117, 119,
147-8, 171-2, 180-4, 187,
188-90, 223-4, 265-6, 329-5,
340-2, 344-50, 387, 393-8,
397, 455-8, 471, 502
definition 117, 147, 455, 502
distributions 393-8
gamma hedging
see also hedging
concepts 79, 117, 119, 187,
223-4, 265-6
definition 79, 117
gamma-neutral strategy, concepts
117
GARCH type econometric forecast
volatility models
see also variance
concepts 164, 174-8, 433, 502
definition 174-6, 502
family members 177-8
Gatarek, Darius 13, 198, 447
see also Brace, Gatarek and
Musiela
Gaussian distributions see normal
distributions
GDP 63
General motors 303
Generalized Error distributions
177-8
geometric averages 123-4, 464
geometric Brownian motion
see also Black-Scholes model;
Brownian motion concepts 7
Gerber, H.U. 425
Girsanov’s theorem
see also risk-neutrality
concepts 113-15, 374-5
definition 113
examples 113
fixed-income securities 115
uses 113-15, 374-5
Goldman Sachs 276, 296
Granger causality
see also cointegration
definition 73
greed 300-2, 353-4, 366-7



the Greeks 54, 116-21, 139, 329-5,
402-27, 453-8
see also charm; colour; delta;
gamma; rho; speed; theta;
vanna; vega; vomma
bastard Greeks 118, 119, 206-7,
245-7, 278-80, 329-5
Black-Scholes model 453-8
concepts 116-21, 139, 329-5,
402-3, 453-8
definition 116
European binary calls 457
European binary puts 458
European call options 455
European put options 456
examples 116
shadow Greeks 120
Green’s functions
concepts 23, 26
definition 26
Greenspan, Alan 304-5
Grossman-Stiglitz paradox 89
Gumbel distributions 47, 231, 388
Gumbel-Hougaard copula example
231

Hagan, Pat 14, 446
half Kelly
see also Kelly criterion
concepts 76
Halton, J.H. 5, 240
Hamada, M. 425
Hammersley, J.M. 5, 240
Handscomb, D.C. 5
Harrison, J.M. 405
Harrison, Mike 9-10
Haselgrove, C.B. 5
Haug, Espen Gaarder, 275, 277-8
Derivatives: Model on Models
(Haug) 18-19
The Complete Guide to Option
Pricing Formulas 327-8,
495-6
Hawai’ian options, definition 475
hazard rate, concepts 449-50
Heath, David 10-11, 13, 137, 197-9,
446-7
Heath, Jarrow and Morton (HJM)
see also yield curve...
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concepts 10-11, 13, 137, 197-9,
446-7
definition 446-7
hedge funds 5, 14-15, 42, 44-5, 84,
98-9, 266, 273, 276-80, 288,
293-6, 302, 321, 367-8
hedging
see also delta...; dynamic...;
gamma...; static...; vega...
concepts 18-19, 28, 77-82, 83-4,
85, 97-9, 107-8, 109-12,
116-17, 129-31, 164-5,
179-84, 220-2, 223-5, 265-6,
279-80, 323-4, 343-6, 402-3,
422-3, 502
continuous hedging
Black-Scholes assumption
223-5, 343-6, 402-3, 422-6
critique 97-9, 323-4
definition 77, 502
errors 181-4, 278-80, 324,
344-6, 425
examples 77
feedback effects in illiquid
markets 265-6, 324, 346-50
margin hedging 81
marking to market 85, 180-4
model-independent/dependent
hedging classifications 77-8,
85
partial differential equations
403-4, 408
Platinum hedging 49-50, 81-2
SAC uses 186-7
superhedging 80
types 77-82
volatilities 85, 164-5, 179-84,
279-80
hedging volatility
concepts 85, 164-5, 179-84
definition 164
herding behaviour 283, 298, 318-22,
378
Heston stochastic volatility model
124, 165-6, 263, 285-6, 297,
351-2, 356-7, 360, 367, 433
Higgins, L.R. 18
high peaks 19
see also kurtosis; skew...
Himalayan options, definition 475
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Hippocratic oath, financial
modelling 258

historical background of
quantitative finance 2-19, 97-9,
263-4, 275-92, 377-9

historical volatility
see also volatilities
concepts 162-6, 175-8
definition 162, 163

Ho and Lee 10, 197, 217-18, 360,
443
see also yield curve...

Ho, Thomas 10

Hoggard, T. 356

honesty/dishonesty spectrum 300-2

Hua, P. 357

Hull, John, Options, Futures, and
Other Derviatives 197, 217-18,
315, 351, 432-3, 443-4, 445,
494-5

Hull and White model 197, 217-18,
315, 351, 432-3, 443-4, 445

hybrid instruments
see also convertible bonds
definition 502

HYPER options, definition 475

hyperbolic partial differential
equations, concepts 376-7

hypercubes 241

IBM 329
idolatry problems, financial
modelling 257-8
IGARCH, concepts 177
illiquid markets, feedback effects of
hedging 265-6, 324, 346-50
implied correlation, dispersion
trading 188-90
implied forward rates
concepts 438-40
definition 438
implied volatility
see also Black-Scholes model;
volatilities; volatility smiles
concepts 31-2, 84-5, 163-6,
167-73, 179-84, 188-90,
201-2, 278-8, 286, 328-5,
361-2, 434, 502, 504
definition 163-4, 502
put—call parity 31-2

stochastic implied volatility 434
uses 164, 179-80, 201-2, 278-8,
286, 434

in options 327-35, 465, 476, 478
see also barrier...

in-the-money options (ITM) 249, 471

incomplete markets
actuaries 158
concepts 153, 155-9, 208-11,

217-18

definition 155, 157
jump-diffusion models 157, 323

independent and identically
distributed (i.i.d) 33-4, 221, 228

index amortizing rate swaps,
definition 475-6

index options, dispersion trading
188-90, 475-6, 501

indices 185-7, 188-90, 226-8
dispersion trading 188-90
serial autocorrelation 185-7
volatilities 188-90

induction method

infinite variance, concepts 36-7

infinite volatility, concepts 36-7

information flows, market efficiency
5, 87-9

information ratio
see also tracking error
definition 92

Ingersoll, J. 197, 217, 443
see also Cox...

initial margin
see also margin...
definition 81

instability problems of calibration
365-7

instantaneous forward rate curves
concepts 192-5
definition 192

instantaneous risk of default see
hazard rate

instantaneous volatility see actual
volatility

insurance economics 170-1, 347-50,
426

integrations, financial problems
240-4

intensity parameter of the Poisson
process 150-1, 152-4



interest rate options
see also bond...; option...
concepts 8-9, 10-11, 13, 14,
35-6, 135, 137, 142-4, 197-9,
435-51
SABR interest rate model 14,
233, 235, 446, 504
interest rate swaps, definition 476
interest rates
see also forward...; rho; swaps
concepts 8-9, 10, 13, 14, 63, 80,
110-12, 119-20, 135, 137,
142-4, 191-5, 196-9, 249,
282-4, 305, 365-7, 432-51,
476
LIBOR 473, 502-3
put—call parity 30-2
risk 365-7, 477
stochastic interest rates 13,
196-9, 432-4
term structure of interest rates
196-9, 360-1
interest-rate modelling
see also bootstrapping; LIBOR
Market Model
BGM 13, 198, 447-8
Black and Karasinski model 444
Brennan and Schwartz model
444
CIR 197, 217, 443
concepts 10-11, 13, 137, 196-9,
216-18, 250-1, 435-48
Fong and Vasicek model 444
HIM 10-11, 13, 137, 197-9,
446-7
Ho and Lee model 10, 197,
217-18, 360, 443
Hull and White model 197,
217-18, 315, 351, 432-3,
443-4, 445
LMM 115, 132, 137, 142-4,
196-9, 216-18, 447-8, 476
Longstaff and Schwartz model
445
model types 435-48
prices as expectations 448
SABR interest rate model 14,
233, 235, 446, 504
spot rate models 442-6
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two-factor models 135, 235,
444-6
types 196-9, 250-1, 435-51
Vasicek model 8-9, 10, 197,
216-18, 250, 351, 443,
internal rate of return (IRR) 435-6
interpolation techniques, forward
interest-rate curves 193-5
interviews for jobs 565-77
intuition 242-3, 255-6
inverse floaters, definition 476
inverse normal distributions 392-3
inverse problems
calibration 364-5
definition 12, 364
investment banks 270
‘.ists’ 263-4
Ito, Kiyosi 3-4
Ito’s lemma
see also stochastic calculus;
Taylor series
concepts 3-4, 106-8, 115, 219,
403-6, 417-18
definition 4, 106, 107-8
examples 106
jumps 108
usefulness 107-8, 219, 403-4,
417-18

Jackel, Peter, Monte Carlo Methods
in Finance 491-2
Jackson, Mary, Advanced Modelling
in Finance Using Excel and VBA
486
Jarrow, Robert 10-11, 197-9, 446-7
see also Heath, Jarrow and
Morton
Javaheri, Alireza 495
Jensen, Bjarke 402
Jensen’s inequality
see also convex functions
arbitrage 316, 324-7
commonest mistakes 324-7
concepts 103-5, 120, 194-5,
196-7, 206-7, 316, 324-7,
482, 500
critique 324-7
definition 103, 324-5, 500
lessons 324-7
uses 103-5, 324-7, 482
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joint distributions of multiple
underlyings, copulas 229-32
Jones, Jesse 194-5
Joshi, Mark
The Concepts and Practice of
Mathematical Finance 488-9
C++ Design Patterns and
Derivatives Pricing 489- 90
journals, critique 287-8
JP Morgan 270
jump-diffusion models
see also Brownian...; Poisson...
concepts 150-1, 152-4, 157, 171,
173, 323-4, 434, 449-50
definition 150, 152
incomplete markets 157, 323
jumps 108, 150-1, 152-4, 163, 166,
209-11, 221-2, 434
see also Poisson process
Ito’s lemma 108

Kamara, A. 31-2
Kani, Iraj 12, 411
kappa see vega
Kelly criterion
concepts 74-6
definition 74
examples 74
half Kelly 76
Kelly fraction, concepts 75-6
Keynes, John Maynard 318
Knight, F.H. 39-40
knock-in barriers 476, 478
knock-out barriers 133-4, 465, 476,
478
Koksma-Hlawka inequality,
concepts 241-2
Kreps, David 9-10, 405
Kruizenga, R.J. 19
Kumar, Deep 14, 446
kurtosis 19, 169-70, 220-2, 224-5
see also fat tails; high peaks;
skew...
volatility smiles 169-70, 278-80

Lambda 366

Laplace distributions 394-6

lectures 289-91, 297-8

Lee, Sang-Bin 10, 197, 217-18,
443-4

see also Ho and Lee
legal risk, definition 38
Lesniewski, Andrew 14, 446
lessons, commonsense lessons for
quants 313-81
leverage 265-6
Lévy, Arnon 12-13, 332, 356-7
Lévy distributions, concepts 36-7,
398-400, 502
Lewis, Alan, Option Volatility under
Stochastic Volatility 487-8
Li, David 13-14
see also credit derivatives
LIBOR 473, 502-3
LIBOR Market Model (LMM) 115,
132, 137, 142-4, 196-9, 216-18,
447-8, 476
see also forward interest rates;
interest-rate modelling
concepts 196-9, 216-18, 476
definition 196
examples 196
uses 196-9, 476
LIBOR-in-arrears swaps, definition
477
linear equations, concepts 25, 134,
137, 139, 305, 326-7, 352-7, 367,
376-7
Lintner, John 4-5
Lo, Andrew 88-9
local-time derivation method,
Black-Scholes model 409-10
logarithms of random numbers,
concepts 37
logistic distributions 394-5
lognormal distributions
Black-Scholes assumptions 224,
402
CLT 227-8
concepts 224, 226-8, 384-6,
430-2
definition 226, 384-6
examples 226
uses 226, 384-6, 430-2
lognormal random walks
concepts 2, 126-8, 138-9, 152-4,
157-8, 240-4, 261-2, 403-4,
430-2, 466
multi-dimensional models 431-2



lognormal stochastic differential
equations, concepts 3-4

London as a financial centre,
fears/predictions for the future
296

long positions 182-4, 347-50, 422-4

Long Term Capital Management
(LTCM) 7, 81

Longstaff and Schwartz model 445

lookback options
concepts 135, 137, 477
definition 477

low-discrepancy sequence theory
see also quasi random numbers
blu-tack analogy 242-3
concepts 5, 11, 138-9, 240-4
definition 240
examples 240
intuition 242-3

Lyons, Terry 12-13

Macaulay duration, concepts 436-7
McNeil, A. 46-7
macro economics

mathematics 3

variables 63-4
Madoff’s Ponzi scheme 300-2
magicians, mathematics used in

quantitative finance 281-4
maintenance margin

see also margin...

definition 81
Mandelbrot, B. 19
Manhattan Project 142
manifesto, financial modelling 253-8
margin hedging, definition 81
marginal distributions, concepts

230-2
margins, concepts 81, 84
marked to model

concepts 84-5

definition 84
market efficiency

see also Efficient Markets

Hypothesis

concepts 5, 87-9

examples 87

forms 87-8
market makers

definition 503
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model risk 222, 278-8
Market Portfolio
concepts 56-7, 64, 91
definition 56
market price of risk
see also Sharpe ratio
concepts 208-11, 214, 217-18,
365-7, 442-4, 445-6
market risk, definition 38
markets, accuracy of models in
different markets 367-71
marking to market
concepts 83-6, 180-4, 472
definition 83
examples 83
hedging 85, 180-4
OTC contracts 84-5
regulatory requirements 83
volatilities 84-5
Markov property of Brownian
motion 101-2, 185, 198
Markowitz, Harry 4, 55-7, 60
see also Modern Portfolio

Theory
martingales
Black-Scholes model derivations
405-9
concepts 22, 101, 111-12, 157,
374-5, 405-6

Matache, Ana-Maria 489
mathematicians 9-10, 293-6
mathematics used in quantitative

finance

art 375

complexity issues 293-6, 306,
314, 371-7

concepts 22-6, 265-6, 281-4,
287-8, 293-6, 314, 335-42,
371-7

dumbed-down textbooks 277,
293-4, 314, 372-7

fun aspects 293, 371-2

magicians 281-4

science in finance 281-4, 314,
335-42, 371-7

sweet spot 314-5, 376-7

Maximum Likelihood Estimation

(MLE)

assumptions 66

concepts 65-70, 176-8
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Maximum Likelihood Estimation
(MLE) (continued)
definition 65
examples 65-70, 176-8
quants’ salaries 69-70
volatilities 68-70, 176-8
mean 4, 33-7, 66-7, 68-70, 71-3,
76, 104-5, 230-2, 384-400,
433-4, 503
mean reversion, concepts 433-4,
503
Measure Theory Police 297, 374
measures
see also Girsanov’s theorem
concepts 113-15
Mellin transform derivation method,
Black-Scholes model 419-20
Merton, Robert 6-7, 57, 97, 153-4,
275-80, 448-9
see also Black-Scholes model;
jump-diffusion models
Metallgesellschaft 81
Metropolis, Nicholas 142
Mezzanine Tranche CDO experiment
267-9, 342, 469-70, 498
micro economics, mathematics 3
Millet, T. 31-2
Mills, F.C. 19
Mitchell, W.C. 19
model risk
concepts 38, 80, 222, 278-80,
368-9
definition 38, 80, 222
delta hedging 80,
market makers 222
model-dependent arbitrage,
definition 28
model-independent arbitrage,
definition 28
model-independent relationships,
concepts 31, 77-8
model-independent/dependent
hedging classifications 77-8, 85
models/equations
see also financial modelling;
individual models/equations
credit risk models 448-50, 472
economic models 303-6
equity/FX/commodities 430-4
fixed-income securities 435-48

types 429-51
Modern Portfolio Theory (MPT)
CAPM 58-61, 62-4
concepts 4, 55-7, 58-61, 91,
160-1, 221-2, 316-22
definition 55-6
examples 55
modified duration, concepts 436-7
Modigliani-Modigliani (M2) measure
see also Sharpe ratio
concepts 91-2
definition 91
monotonicity property of coherent
risk measures 53-4, 333-4, 342
Monte Carlo simulations
concepts 2-3, 8, 11, 43-5, 123,
130-1, 132, 135-7, 139,
141-4, 197-8, 241-4, 315,
331-2, 406, 462-79, 503
critique 136-7, 139, 141-4, 241
definition 135-6, 141, 503
derivatives-pricing uses 142-4
efficiency considerations 137
examples 132, 141
historical background 142
implementation features 136-7,
139
interest rate products 137,
142-4
portfolio statistics uses 142-4
programme of study 137
quasi-Monte Carlo numerical
quadrature method 242-4
uses 132, 135-7, 139, 141-4,
197, 241-4, 406, 462-79, 503
Moore, Gerald 11
moral hazard 15
Mortgage-Backed Securities (MBS)
concepts 206-7, 254-8, 270-4,
327, 4717, 503
definition 477, 503
Morton, Andrew 10-11, 197-9,
446-7
see also Heath, Jarrow and
Morton
Mossin, Jan 4-5
moving averages 164
moving window volatility
concepts 175
definition 175



multi-asset options 11, 137
multi-dimensional lognormal random
walks 431-2
multi-index versions, CAPM 60
Musiela, Marek 13, 198, 447
see also Brace, Gatarek and
Musiela

Navier-Stokes equation 233-4,
351-2
Neftci, Salih, Principles of Financial
Engineering 493-4
Nelson, S.A. 18
Net Asset Value, concepts 84
Newton-Raphson technique 168
NGARCH, concepts 177
Niederreiter, H. 240
no-arbitrage models 27-9, 31-2,
58-9, 85, 111-12, 170-1, 195,
196-9, 216-18, 224-5, 277-80,
285-6, 361-7, 377-9, 406
equilibrium approach contrasts
216-18
non-linear differential equations
134-5, 137, 139, 305, 324-7,
352-7, 369-70
normal distributions
see also Central Limit Theorem
(CLT)
assumptions 219-22
Brownian motion properties
101-2, 153-4
concepts 2, 33-7, 40, 42-5,
68-9, 90-2, 101-2, 123,
138-9, 153-4, 177, 219-22,
226-8, 273, 276-80, 384-6,
418-19, 422-3, 503
definition 384-6, 503
returns’ assumptions 219-22,
384-6
uses 226-8, 384-6
numerical methods
see also finite-difference
methods; Monte Carlo
simulations
concepts 2-3, 22-6, 130-1,
132-40, 141-4, 145-9, 374,
377-9, 501
definition 132
examples 132
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numerical quadrature method
132, 138-9, 240-4, 315

uses 132-40, 377-9, 501

numerical quadrature method

concepts 132, 138-9, 240-4, 315,
466

critique 138-9

definition 138

efficiency considerations 138-9

methods 138-9

programme of study 139

uses 132, 138-9, 240, 466

obfuscation/education issues,
quants 314
Oliver, M. 19
one-sided difference approximations,
finite-difference methods 147-9
operational risk, definition 38
optimal-stopping times 236-9
American options 236-9
definition 236
optimizations, delta hedging 182,
236-9, 345-6
Option Adjusted Spread (OAS)
206-7
see also yield curves
concepts 206-7
definition 206
examples 206
options
see also American...;
Black-Scholes...; call...;
European...; put...
the Greeks 454-8
replication methods 155-9,
323-4, 346-50
swaptions 198-9, 203, 441-2,
480-1, 505
types 8-11, 367-8, 464-82
options pricing 5-12, 27, 78-9,
97-8, 107-31, 148-9, 154,
162-73, 179-83, 196-7, 201, 203,
209-11, 221-5, 260, 275-80, 286,
292, 328-5, 343-6, 358-67,
401-27, 429-51, 464-82, 487-8
see also Black-Scholes...
actuaries 97-9, 158
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options pricing (continued)

binomial model 2-3, 10, 24, 27,
132-5, 155-6, 372-3, 377-9,
412-15

bond options 8-9, 10, 13, 440-2

common contracts 459-81

concepts 2-19, 22-6, 31-2,
77-82, 97-9, 104-5, 109-12,
126-8, 145-9, 200-2, 261-2,
327-8, 429-51, 487-8

Cox, Ross and Rubinstein model
9

deterministic volatility model 12,
109-10, 165, 323-4, 411-12

historical background of
quantitative finance 2-19,
97-9, 263-4, 275-80, 377-9

incomplete/complete markets
153, 155-9, 208-11, 217-18,
322-4, 343-6

interest rate options 8-9, 10-11,
13, 14, 35-6, 135, 137, 142-4,
197-9

marking to market 83-6, 180-4,
472

Monte Carlo simulations 2-3, 8,
11, 43-5, 123, 130-1, 132,
135-7, 139, 141-4, 197,
241-4, 331-2, 406, 462-79,
503

no-arbitrage assumptions 27-9,
31-2, 58-9, 85, 111-12,
170-1, 195, 196-9, 216-18,
224-5, 277-80, 285-6, 361-7,
377-9, 406

probability theory 9-10

real probabilities 160-1

risk-neutrality valuations 109-12,
142-4, 160-1, 169-70, 176-8,
209-11, 248-9, 325-7, 408-9,
432-4

SABR interest rate model 14,
233, 235, 446, 504

SAC uses 186-7

Uncertain Volatility Model
12-13, 39-40, 166, 344-5,
356-7

unofficial historical background
of quantitative finance 18-19

value of a contract 200-2,
261-2, 368-71
volatility smiles 170-3, 278-80
order feature of exotic options
462-3
ordinal utility, definition 93
Ornstein-Uhlenbeck process 433
Orwell, George 371
other people’s money (OPM) 295-6,
318
out options 327-35, 465, 476, 478
see also barrier...
out-of-the-money options (OTM),
concepts 7, 49, 52-3, 164,
167-73, 201-2, 320, 323, 479
outperformance options, definition
477-8
over-the-counter (OTC) 81, 84-5,
376, 474, 480
see also forwards
marking to market methods
84-5

pairs trading
concepts 71-3
definition 73
parabolic partial differential
equations
see also backward
Kolmogorov...;
diffusion-type...; forward
Kolmogorov...
concepts 125-8, 129-31, 133-5,
376-7, 503
parameters
parameter risk definition 38
parameters-as-variables
derivation method 410-12
sensitivities 327-35, 454-8
parameters-as-variables derivation
method, Black-Scholes model
410-12
Paras, Antonio 12-13, 332, 356-7
Pareto distributions 391, 399-400
Parisian options, definition 478
partial differential equations
see also backward
Kolmogorov...;
Black-Scholes...; elliptic...;



forward Kolmogorov...;
hyperbolic...; parabolic...
classes 376-7
concepts 7, 8-9, 22-6, 114-15,
120, 123-4, 129-31, 133,
145-9, 162, 197-8, 212-15,
233, 376-7, 402-27, 449, 475,
478, 503
definition 120, 376, 503
examples 212
hedging 403-4, 408
reverse engineering 212-15
terms 212-15
pass through securities, definition
478
passport options, definition 478-9
path dependency 133-5, 137, 139,
154, 430-1, 460, 461-2, 465
payoff formulae 454-8
performance measures
see also returns; risk
concepts 90-2
definition 90
examples 90
information ratio 92
market efficiency 5, 87-9
Modigliani-Modigliani measure
91-2
Sharpe ratio 90-2, 208-9
Sortino ratio 91-2
Treynor ratio 92
PGARCH, concepts 178
physicists 9-10, 254-5, 263-4
Platinum hedging
see also CrashMetrics; hedging
concepts 49-50, 81-2
definition 49, 81
types 82
Pliska, Stan 9-10, 405
Poisson distribution
concepts 386-7
definition 386-7
Poisson process
see also jump-diffusion models
concepts 7, 108, 150-1, 1524,
166, 386-7, 434, 449-50
definition 150, 152, 386-7
forecast/model volatility
approaches 166
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intensity parameter 150-1,
152-4
uses 150-1, 152-4, 166, 386-7,
449-50
Ponzi schemes 300-2
popular probability distributions
383-400
portfolio insurance 348-50
portfolio statistics uses, Monte
Carlo simulations 142-4
portfolio theory
see also asset allocation theory
concepts 4-5, 55-7, 58-61, 91,
316-22
diversification 48-51, 55-7, 272,
279-80, 295-6, 316-22
portfolios 12-13, 42-5, 48-51, 52-3,
55-7, 143-4, 176, 272, 279-80,
295-6, 316-22, 368-71, 422-4
CrashMetrics 40, 48-51, 81-2,
273, 357
pricing 12-13
VaR 42-5, 52-3, 143-4, 176
positive homogeneity property of
coherent risk measures 53-4
Poulsen, Rolf 402
power-lay decay 36-7
pragmatic scientists 266, 276-80
precision issues, critique 316,
367-71
prepayment risk, definition 477
present values 30-2, 213-15, 448
previsible processes
concepts 113-15
definition 114
prices
demand and supply 200-2,
261-2, 316, 322-4, 368-9
lognormal distributions 224,
226-8, 384-6
property prices 270-1
value of a contract 200-2,
261-2, 368-71
prices as expectations, fixed-income
securities 448
pricing models
see also Black—Scholes...;
options pricing
actuaries 97-9, 158
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pricing models (continued)

CDOs 254-8, 267-9, 294, 299,
340-2, 371, 469-70, 498

copulas 229-32, 340-1, 470

credit derivatives 229-32, 267-9,
294, 295-6, 299, 315-8, 371,
469-70, 472

critique 250-1, 253-8, 259-306,
313-81

demand and supply 200-2,
261-2, 316, 322-4, 368-9

exotic options 201-2, 358

portfolios 12-13

real probabilities 160-1

risk-neutrality 109-12, 142-4,
160-1, 169-70, 176-8,
209-11, 248-9, 325-7, 377-9,
408-9, 421-2, 432-4

risky assets 4-5

types 429-51

probabilistic financial modelling

concepts 22-6, 141-4
definition 23

probabilities 3, 65-70, 160-1, 176-8,

216-18, 255-6, 272-4, 383-400,

508-56

brainteasers 508-56

MLE 65-70, 176-8

real probabilities 160-1

risk management guidelines
272-3, 281-4

wars 3

numerical quadrature method
139
property prices 270-1
put options
concepts 18-19, 27, 30-2, 49,
134-5, 137, 164, 167-73,
236-9, 348-50, 402-27, 431,
440-51, 456-8, 470-82
definition 479
put—call parity
concepts 18-19, 27, 30-2, 77-8
definition 30
dividends 32
implied volatility 31-2
violations 31-2
putdowns 289-91

quantitative finance

authors of models 250-1, 371-2

best-kept secrets 250-1, 371-2

classical putdowns 289-91

commonsense lessons 313-81

complexity issues 98-9, 293-6,
306, 314, 371-7

critique 14-15, 97-9, 215, 250-1,
254-8, 313-81

dumbed-down textbooks 277,
293-4, 314, 372-7

fears/predictions for the future
294-6, 315-6

financial crisis from 2007 14-15,
98-9, 254-8, 267-74, 287,

293-6, 298-9, 315-6
fun aspects 293, 371-2
guidelines 272-4, 279-80, 281-4,
294-6, 313-81
historical background 2-19,
97-9, 263-4, 275-80, 377-9
linear equation uses 25, 134,
137, 139, 305, 326-7, 352-7,

probability density function 66-70,
125-8, 138-9, 169-70, 220,
226-8, 384-400

probability distributions
see also distributions
popular probability distributions

383-400

probability theory 367, 376-7
concepts 9-10, 22-6, 33-7, mathematics 22-6, 265-6, 281-4,
38-41 287-8, 293-6, 314, 335-42,
options pricing 9-10 371-7

risk concepts 38-41
product copula example 231
profits, precision issues 367-71
programme of study
finite-difference methods 134-5
Monte Carlo simulations 137

popular probability distributions
383-400

pragmatic scientists 266, 276-80

research papers 287-8, 297-9,
314, 372-4, 426

results and ideas 289-91, 305-6



‘same old same old’ critique
287-8
science in finance 260-95
unofficial historical background
18-19
QuantLib, definition 504
quantos
concepts 472, 479, 504
definition 479, 504
quants
actuaries 97-9
authors of models 250-1,
371-2
careers 263-4, 362-3
classical putdowns 289-91
closed-form solutions 122-4,
176, 350-2, 454
commonest mistakes in
quantitative finance 313-81
commonsense lessons 313-81
concepts 69-70, 97, 176, 250-1,
253-8, 263-4, 287-8, 293-6,
313-81
critique 97-9, 250-1, 253-8,
313-81
CVs 559-65
definition 97
econometricians 176, 255, 303-6
failed banks 270-4, 293-6,
299-302, 371
financial modelling 122-4, 176,
250-1, 253-8, 371-7
frustrations 297-9
guidelines 272-4, 279-80, 281-4,
294-6, 313-81
interviews for jobs 565-77
‘.ists’ 263-4
obfuscation/education issues 314
pragmatic scientists 266, 276-80
recruitment processes 558-77
salaries 69-70, 97, 296, 376
‘same old same old’ critique
287-8
skills 559-60, 573-4
value of a contract 200-2,
261-2, 368-71
quartic splines 193
quasi random numbers
see also low-discrepancy
sequence theory
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concepts 5, 11, 138-9, 240-4

quasi-Monte Carlo numerical
quadrature method, concepts
242-4

Radon-Nikodym derivatives 315
rainbow options, definition 479
random numbers, concepts 5, 33-7,
101, 138-9, 240-4
random walks
see also Brownian motion;
continuous-time processes
concepts 2, 8-9, 11, 23, 100-2,
106-8, 126-8, 135-7, 138-9,
142-4, 152-4, 157-8, 209-11,
226-8, 240-4, 261-2, 374-5,
403-4, 409, 412-15, 430-2,
466, 478
randomness, definition 38-40, 209
range notes, definition 479
Rasmussen, Henrik 2
ratchets, definition 480
real probabilities, options pricing
160-1
real-world measure
see also Girsanov’s theorem
risk-neutral world 113-15, 157,
176-8
realized volatility see historical
volatility
rebalancing concepts 117, 155-9,
181-4, 343
Rebonato, Riccardo 488
reduced-form model types, credit
risk 448-9
REGARCH, concepts 177
regression, definition 504
regulatory requirements
critique 298-9, 300-2
marking to market 83
rehedging concepts 117, 181-4,
343-6
Reinach, AM. 19
relative risk aversion function
concepts 94-6
definition 94
replication methods
see also complete markets
concepts 155-9, 200-2, 265-6,
323-4, 346-50
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replication methods (continued)
definition 155
examples 155
repos, definition 480
research papers 287-8, 297-9, 314,
372-4, 426
results and ideas, quantitative
finance 289-91, 305-6
returns
see also hedging; performance
measures
CAPM 4-5, 48, 58-61, 62-4, 92,
164, 416
distributions 37, 43-7, 55-7,
102, 219-22, 226-8, 384-400,
422-4
EMH 87-9
excess returns 87-9, 208-11,
365-7
market price of risk 208-11,
214, 217-18, 365-7, 4424,
445-6
MPT 4, 55-7, 62-4, 77, 91,
160-1, 221
normal distribution assumptions
219-22, 384-6
Sharpe ratio 90-2, 208-9
reverse engineering
failed banks 274
partial differential equations
212-15
risk management guidelines 274
reverse repos, definition 480
reward-to-variability ratio see
Treynor ratio
Reynolds number 233-4
rho
see also dividend yield; interest
rates
concepts 119, 455-8
definitions 119, 455
Richardson, Lewis Fry 2-3, 378
risk
see also hedging; performance
measures; standard deviation
coherent risk measures 40,
44-5, 52-4
concepts 3, 4, 38-41, 42-5,
77-82, 87-8, 90-2, 368-71,
504

CrashMetrics 40, 48-51, 81-2,
273, 357
default risk 7, 13-14, 35-6,
209-11, 212-15, 229-32,
254-8, 448-50, 470, 472, 501
definitions 38-40, 504
EMH 87-9
EVT 46-7, 273-4
examples 38
market price of risk 208-11,
214, 217-18, 365-7, 4424,
445-6
mathematical definitions 38-40
MPT 4, 55-7, 62-4, 77, 91,
160-1, 221
types 38-9, 58
VaR 42-5, 52-3, 143-4, 176,
271-2, 505
risk aversion
see also utility function
concepts 94-6, 157, 161, 210-11
definition 94
risk management 83-6, 254, 270-4,
281-4, 293-6, 313-81
‘alien invasions’ 272, 273-4
behavioural finance 281-4
commonsense lessons 313-81
critique 270-4, 279-80, 281-4,
293-6, 313-81
diversification guidelines 272,
279-80, 295-6, 316-22
ethics 271-2
fears/predictions for the future
295-6, 315-6
guidelines 272-4, 279-80, 281-4,
294-6, 313-81
marking to market effects 83-6
probabilities 272-3, 281-4
reverse engineering of a failed
bank 274
science in finance 270-4, 281-4
VaR 271-2
worst-case scenarios 272-4,
276-80, 281-4, 357
risk-adjusted drift, concepts 210-11
risk-free interest rates 130-1, 208,
212-15, 249, 404, 450
risk-free returns 27, 56-7, 87-9,
109-12, 404, 416, 450, 498
risk-neutral drift, concepts 210-11



risk-neutrality 3, 13, 18, 104-5,
109-12, 113-15, 127-8, 135-7,
142-4, 153-4, 160-1, 169-70,
176-8, 209-11, 224-5, 240-4,
248-9, 325-7, 343-6, 377-9,
408-9, 412-15, 421-2, 432-4,
442-7, 504
see also Girsanov’s theorem
concepts 109-12, 113-15, 127-8,
135-7, 142-4, 153-4, 160-1,
169-70, 176-8, 209-11,
224-5, 248-9, 325-7, 343-6,
377-9, 408-9, 412-15, 421-2,
432-4, 442-7, 504

critique 110-12, 160, 248-9,
343-6

definition 504

examples 110

stupid sayings 248-9

valuations 109-12, 142-4, 160-1,
169-70, 176-8, 209-11,
248-9, 325-7, 377-9, 408-9,
412-15, 421-2, 432-4

risky assets, pricing models 4-5

robust models 122-4, 223-5, 257,
267-9, 275-80, 306, 314, 334-5,
343-6, 374-7

rogue traders, fears/predictions for
the future 294-6

root-mean-square-average volatility
223, 224, 431

Ross, Stephen 9, 62, 197, 217, 443
see also Cox...

Rubinstein, Mark 9, 12, 348, 411,
416-17
see also Cox, Ross and

Rubinstein model

S&P500 46, 72-3, 167-8, 188,
219-20, 482
SABR interest rate model 14, 233,
235, 446, 504
asymptotic analysis 233, 235,
446, 504
definition 504
salaries, quants 69-70, 97, 296, 376
salesmen, fears/predictions for the
future 295-6
‘same old same old’ critique 287-8
sample space, concepts 113-15
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Samuelson, Paul 3
Savoy auctions 261-2
scams 301
scenario analysis 270-4, 281-4
Scholes, Myron 6-7, 275-80
see also Black-Scholes model
Schronbucher, Philipp, Credit
Derivatives Pricing Models 7, 347,
434, 492-3
science in finance 260-95
accuracy of models in different
markets 367-71
Black-Scholes model 260,
275-80
CDOs 267-9
diversification 272, 279-80,
316-22
feedback effects in illiquid
markets 265-6, 324, 346-50
‘.ists’ 263-4
mathematics used in
quantitative finance 281-4,
314, 335-42, 371-7
risk management 270-4, 281-4
supply and demand 261-2, 316,
322-4, 368-9
true sensitivities 267-9
second-derivative terms, partial
differential equations 214-15
secrets in quantitative finance
250-1, 371-2
self-financing strategy 405-6
semi-strong form EMH, concepts
87-8
semivariance
concepts 40, 91-2
definition 40
Senior Tranche CDO experiment
267-9, 342, 469-70, 498
sensitivities
see also Greeks
parameters 327-35, 454-8
science in finance 267-9
serial autocorrelation (SAC)
concepts 185-7
definition 185
examples 185
hedging 186-7
options pricing 186-7
uses 185-7
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series solutions, concepts 23, 25
shadow Greeks, concepts 120
Shannon, Claude 5
Sharpe ratio
see also market price of risk;
Modigliani-Modigliani...
concepts 90-2, 208-9
definition 90
Sharpe, William 4-5, 57, 60
Sherris, M. 425
Shiu, E.S.W. 425
short options, margins 84
short selling 30-1, 77, 84, 117,
224-5, 422-4
short-term interest rates, concepts
9, 10-11, 31, 64, 77-8, 196-9,
305, 437-40
simulation tools
see also Monte Carlo...
concepts 2-3, 8, 11, 23, 24-5,
42-5, 123-4, 141-4, 198-9,
349-50, 503
definition 24
VaR 42-5, 143-4, 271-2
skew
see also kurtosis; volatility
smiles
concepts 19, 167-73, 220-2,
224-5, 278-80, 323, 331-5,
360-1, 454, 471, 504
definition 167, 504
smooth-pasting condition, concepts
238-9
Sobol’, ILM. 5, 240, 505
Social Services 301
soft sciences 304-6, 314-5
see also economists
Sortino performance measure,
concepts 40
Sortino ratio, definition 91-2
source term (term independent of
V), partial differential equations
213-15
South Korea 340
Special Purpose Vehicles 478
specific risk
concepts 58-61
definition 58
speculation 116-17, 239, 265-6,
346-50

speed
see also gamma
concepts 455-8
definition 455
spot interest rates, concepts 9,
10-11, 31, 64, 77-8, 196-9, 305,
437-40
spot price relationship 31, 64,
77-82, 83-6, 437-40
spot rate models, concepts 442-6
spreadsheets 263-4
square-root rule 25-6, 424-5, 433
squared Bessel processes 315
stable distributions see Lévy
distributions
standard deviation
see also risk; volatilities
concepts 4, 33-7, 38-41, 42-5,
55-7, 59-61, 65-70, 71-3, 76,
90-2, 109-12, 153-4, 160-1,
162-6, 228, 230-2, 383-400,
431
Sharpe ratio 90-2
static arbitrage
see also arbitrage
definition 27-8
static hedging
see also hedging
concepts 5, 12-13, 80-2, 265-6,
355-8, 369
definition 80
stationarity
see also cointegration
concepts 71-3
definition 72
statistical arbitrage, definition 28
statistics 255-6
Staunton, Mike, Advanced Modellng
in Finance Using Excel and VBA
486
sticky delta model 165
sticky strike model 165
stochastic, definition 505
stochastic calculus
see also Ito’s lemma
concepts 3-4, 9, 97, 106-8,
145-9, 219, 261-2, 275-80,
403-6, 409-10, 432-4,
442-4



stochastic differential equations,
concepts 3-4, 101, 138-9, 145-9,
160-1, 176-8, 226-8, 336-8,
403-6, 432-4, 442-4
stochastic implied volatility 434
stochastic interest rates
see also LIBOR Market Model
concepts 13, 196-9, 446
stochastic spot rate models 13,
196-9
stochastic volatility 120, 124, 154,
158-9, 165-6, 171-2, 222, 235,
263-4, 285-6, 297, 323-4, 335,
351-2, 356-7, 432-4, 487-8
asymptotic analysis 235, 433-4,
446
concepts 165-6, 171-2, 222, 235,
263-4, 285-6, 297, 323,
432-4, 487-8
model types 432-4
uses 165, 171-2, 263, 285-6,
297, 323, 432-4, 487-8
stock price, put-call parity 18-19,
27, 30-2
stop-loss strategies 409-10
straddles
concepts 188-90, 238-9, 480
definition 480
strangles, definition 480
stress-testing
see also CrashMetrics;
uncertainty; Value at Risk
concepts 39-40, 48-51, 271-2,
328-9, 334-5
strike price 18-19, 27, 30-2, 167-73
see also volatility smiles
put—call parity 18-19, 27, 30-2
STRIPs, definition 480
strong form EMH, concepts 87-8
Stroustrup, Bjarne 499
structural model types, credit risk
448-9
structured products, definition 505
Student’s t-distributions 177, 390
sub-additivity property of coherent
risk measures 52-5
subprime mortgage crisis 14-15,
254-8, 267-74, 287, 293-6,
298-9, 315-6
superhedging
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see also hedging
concepts 80
supply and demand 200-2, 261-2,
316, 322-4, 368-9
swaps
bonds 31, 192-5
concepts 31, 191-5, 203-4,
441-2, 465-6, 469, 472-7,
480-2, 499-506
definition 480, 505
forward interest-rate curves
191-5, 441-2
types 465-6, 469, 472-3, 475-7,
480-2, 505
swaptions
concepts 198-9, 203, 441-2,
480-1, 505
definition 441, 480-1, 505
sweet spot, mathematics used in
quantitative finance 314-5,
376-7
systematic risk
concepts 58-61
definition 58

tail index, concepts 231-2

Taleb, Nassim Nicholas 303, 329

Taylor series
see also Ito’s lemma
Black-Scholes model derivation

method 417-19
concepts 76, 104, 106-8, 326,
415, 417-19, 436-7

definition 417-18

technical analysis 275-6

term independent of V, partial
differential equations 213-15

term structure of interest rates
196-9, 360-1

terms, partial differential equations
212-15

terrorist attacks 157

textbooks 256-7, 293-4, 314, 372-3

TGARCH, concepts 178

theta
concepts 117-18, 147-8, 455-8
definition 117, 147, 455

Thorp, Ed 5, 2-8, 485

time decay term, Black-Scholes
model 130-1
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time horizons 42-3, 117-18, 119,
143-4, 147-8, 162-3, 455-8,
464, 467
see also expiration
charm 119
colour 119, 455
finite-difference grids 146-9
theta 117-18, 147-8, 455-8
VaR calculations 42-3, 143-4
volatilities 162-3

time-dependence feature of exotic
options 460

timeline in quantitative finance 1-19

tools
concepts 22-6, 335-6
list 23-6

Total Return Swaps (TRSs),
definition 481

tracking error
see also information ratio
concepts 92

tracking the index
see also cointegration
concepts 72-3

‘trade small and trade often’ lesson
321-2

traders, commonsense lessons
313-81

transaction costs 14, 112, 157,
182-3, 209-11, 223-5, 234-5,
276-80, 324, 402, 410
asymptotic analysis 234-5
Black-Scholes model 223-4,

276-80, 324, 402, 410
delta hedging 182-3
transition probability density
function
see also backward
Kolmogorov...; forward
Kolmogorov...

concepts 125-8, 169-70, 408-9,
411-12

definition 125-6

translation invariance property of
coherent risk measures 53-4

trapezium rule 240-1

Treasury economists 305-6

Treynor ratio
concepts 92
definition 92

true sensitivities, science in finance
267-9

trustworthiness tests 302

two-factor models 135, 235, 444-6

Ulam, Stanislav 142
see also Monte Carlo
simulations
ultras, definition 481-2
Uncertain Volatility Model, concepts
12-13, 39-40, 166, 332-4, 356-7
uncertainty
see also stress-testing;
worst-case scenarios
definition 38-40
uniform distributions 392
unofficial historical background of
quantitative finance 18-19
up-and-in call options 465
up-and-out call options 327-35, 465
utility function
see also certainty equivalent...;
risk aversion
Black-Scholes model derivation
method 417
concepts 93-6, 160-1, 183, 202,
211, 417
definition 93
examples 93

V term, partial differential
equations 213-15

Value at Risk (VaR)
see also stress-testing
concepts 42-5, 52-3, 143, 176,

271-2, 501, 505
critique 44-5, 52
definition 42, 501, 505
examples 42
risk management guidelines
271-2

time horizons 42-3
usefulness 44, 176, 271

value of a contract
concepts 200-2, 261-2, 368-71
definition 200

vanna
see also delta
concepts 120, 455-8
definition 120, 455



variance 4, 33-7, 100-2, 104-5,
174-8, 221-2, 326-7, 384-400,
431, 482
concepts 174-8, 221-2, 326-7,
384-400, 431, 482

GARCH type econometric
forecast volatility models
164, 174-8, 433, 502

variance swaps, definition 482, 505

Vasicek, Oldrich 8-9, 10, 197,
216-18, 250, 351, 443, 444
see also interest rate options

vega
see also volatilities; vomma
bastard Greeks 245-7, 278-80,

329-5
concepts 79-80, 118-19, 245-7,
278-80, 329-5, 454-8
definition 118, 455
vega hedging
see also hedging
concepts 79-80, 118-19
definition 79-80, 118-19
VIX volatility index 482
volatilities
see also actual...; historical...;
implied...; standard
deviation; stochastic...;
vanna; vega

arbitrage 285-6

barrier options 245-7, 327-35,
465

commonest mistakes 327-35

concepts 4, 12, 28, 42-5, 54, 73,
78-82, 84-5, 118-20, 129-31,
157-9, 162-6, 174-8, 223-5,
285-6, 295-6, 327-35, 505

critique 162-6, 285-6, 327-35

definitions 162-6, 505

deterministic volatility model 12,
109-10, 165, 171, 323-4,
411-12

econometric forecast/model
volatility approaches 164,
174-8

EWMAs 175-8

examples 162

fears/predictions for the future
295-6
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forecast/model volatility
approaches 85, 163-6, 174-8,
285-6
GARCH type econometric
forecast volatility models
164, 174-8, 433, 502
hedging 85, 164-5, 179-84,
279-80
indices 188-90
infinite volatility 36-7
lessons 327-35
marking OTC contracts 84-5
MLE 68-70, 176-8
moving window volatility 175
Poisson process forecast/model
volatility approach 166
root-mean-square-average
volatility 223, 224, 431
time horizons 162-3
types 162-6, 175-8
uncertain forecast/model
volatility approach 166
Uncertain Volatility Model
12-13, 39-40, 166, 332-5,
356-7
uses 162-6, 176
volatility arbitrage, concepts 285-6
volatility risk
concepts 38, 115, 158-9, 335,
357
definition 38, 158
volatility smiles 154, 167-73,
278-80, 360-1, 504
see also implied volatility; strike
price
concepts 167-73, 278-80, 504
construction method 168
definition 167-8, 504
kurtosis 169-70, 278-80
options pricing 170-3, 278-80
volatility swaps, definition 482
volatility of volatility 233-5, 295-6,
446, 482
see also kurtosis
asymptotic analysis 233-5, 446
volga see vomma
vomma
see also vega; volatility
concepts 120, 455-8
definition 120, 455
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warrants 19
wars, probabilities 3
weak-form EMH, concepts 87-8
wearable computers 5
Weibull distributions 47, 389
Whalley, A.E. 183, 356
White, A. 197, 217-18, 351, 443-4,
445
see also Hull and White model
Wiener, Norbert 3
Wiener process see Brownian
motion
Wilde, Oscar 202, 358
Wilmott magazine 288
Wilmott, Paul 11, 183, 194-5, 253-8,
275-80, 288, 315, 335, 344, 345,
356-8, 363, 365, 419, 500,
557-77
Paul Wilmott Introduces
Quantitative Finance, Second
Edition 484
Paul Wilmott on Quantitative
Finance 485
wilmott.com 275, 372, 374-5,
497-506, 508, 558, 577
Woodward, Diana 14, 446
worst-case scenarios
see also CrashMetrics

concepts 39-40, 46, 48-51, 166,
272-4, 276-80,
281-4, 332-5, 357
risk management guidelines
272-4, 276-80, 281-4
worth, value of a contract
200-2

Yakovlev, D.E. 419
yield curves
see also duration; Option
Adjusted Spread; yield to
maturity
concepts 10-11, 13, 191-5,
196-9, 203-4, 206-7, 355-67,
436, 505-6
definition 436, 505-6
Yield Envelope 194-5
yield to maturity (YTM) 196-9,
435-6, 505-6
see also yield curves

zero probability sets 111-12

zero-coupon bonds 192-5, 405-6,
435-51

zero-sum games 265-6, 349

zeta see vega

Zhabin, D.N. 419
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