
index

Note: Page references in italics refer to Figures

30/360 day count 325

accordion swap 400
accrued interest 325
actual volatility

hedge with 228–31
vs. implied volatility 227–8

actual/360 count 325
actual/actual day count 325
American exercise 88, 89–90, 256–7,

571–3
2-D output 573–5

American option 44
exercise in 256–7

American Stock Exchange 28
amortization 324, 394
annualized growth rate 107
antithetic variables 513, 613
approximating

� 557
� 554–6
θ 553–4

arbitrage profits 9
ARCH see (Autoregressive Conditional

Heteroscedasticity) model
Archimedean function 490
arithmetic random walk 6–7
Asian option 252, 265

formulae from 267–8
asset price 4, 6
asset price distribution 78, 79
at the money 34
at-the-money call option 177, 178
at-the-money forward 177, 181
attachment point 491

Autoregressive Conditional Heteroscedasticity
(ARCH) model 206

average asset change 74

backward difference 555
backwardation 23, 533
Bankers Trust (BT) 529–30
bankruptcy, banks 506
Barings Bank 536–7
barrier cap/floor 400
barrier (knock-in; knock-out) option 253,

264–5
definition 288
different types 288–9
hedging 305–7

barrier pricing
in barriers 292
out barriers 291
in partial differential equation framework

290–2
base correlation 492
basic diffusion equation 160–1
basis rate swap 357
basis risk 357, 533
basis swap 400
basket equity swap 281, 281–2
basket of stocks 11
basket options 277

hedging 283
pricing 282–3

bear (put) spread 48, 49
Belousov–Zhabotinsky reactions 158
benchmarks 512
Bermudan options 44, 250
Bermudan swaptions 400
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beta 453
betting, sports

arbitrage and 434–6, 435
no arbitrage and 433–4
process 436–8

BGM/J model see Brace, Gatarek and Musiela
(BGM) model

bilinear interpolation 558–9, 559
bills 324
binary call 47

delta of 184, 185
formula 181
gamma of 186, 186
option value 181, 182
rho of 190
sensitivity to dividend for common contracts

191
speed of 188
theta of 187, 188
vega of 189

binary options (binaries) 46–7
binary put 47

delta of 184, 185
formula for 182
gamma of 186, 186
option value 182, 183
rho of 190
sensitivity to dividend for common contracts

191
speed of 188
theta of 187, 188
vega of 189

binomial analysis 141
binomial model 59–94, 107

advantages 60
barrier option 252
Black-Scholes equation 90, 149
cashflow and 252
continuous-time limit 90
dimensionality 255
disadvantages 60–1
in-barrier option in 293
no arbitrage in 150
out-barrier option in 292
path dependence in 253
programming 85–6
time dependence and 250
underlying option 256

binomial random walk 93
binomial tree 78, 78–9

bond pricing 364–5
valuing back down 80, 81–4

bivariate normal function 490
Black & Karasinski model 380
Black 76, 387
Black, Derman & Toy (BDT) model 380, 385,

386
blackjack

beating the dealer 426–8
Kelly criterion 429–32
profit distribution in 428
rules 424–5

Black–Scholes assumptions 15, 145–6
delta hedging 146
lognormal random walk 146
no dividends 146
risk-free interest rate 146

Black–Scholes continuous-time value 87
Black–Scholes equation 60, 141, 143–5,

197–200
binomial model 90, 149
CAPM/utility 149–50
commodity options 148
compounds in 258–9
currency 147
derivation 222
derivation of formulae for calls, puts and

simple digitals 170–82
expectations 148
final conditions 146–7
formula for binary call 181
formula for binary put 182
formula for call 175–8
formula for put 179–81
historical perspective 158–9
implied volatility and 191
initial/final conditions 159–60
Martingale approach 149
no arbitrage in 150
numerical solution 164
options on dividend-paying equities 147
partial differential equation 144
pricing caps and floors 391
solution 160–2
solving 170–5
terms in 159
transformation to constant coefficient

diffusion equation 160–1
Bloomberg option valuation screen 34

call 35, 39
put 34, 37

Bloomberg scenario analysis 36
call 36
put 37
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index 685

Bollinger bands 632, 633
bond options 385–9

caplet and 391
market practice 387–9

bond pricing equation 362–4
bonds

Brady 11, 480
callable 384–5
cheapest-to-deliver 399
convertible (CBs) 55–6
coupon-bearing 17, 321, 321
emerging market 538
European government 537
floating rate 322–3, 323
index-linked 17–19
inflation-proof 17–19
Japanese 538
Japanese government (JGBs) 325
long-term German 538
short-term German 538
risky 475–6, 476
Samurai 325
vs. swaps 354–5
US 324

Yankee bonds 324
bootstrapping 341–3, 342–4

swaps and 355–6, 356
boundary conditions 159–60, 560–2
bounded cap or floor 400
Box–Muller method 586, 587–8, 608, 611, 612
Brace, Gatarek and Musiela (BGM) model

417–19
Brady bonds 11, 480
Brownian motion 121–2, 124, 125

with drift 131
bull spread 48, 49
butterfly spread 53, 54

calendar spread 53
calibration 374
call option

definition 28
delta of 184, 185
formula for 175–8
gamma of 186, 186
payoff diagram 35
rho of 190
sensitivity to dividend for common contracts

191
speed of contract 188
theta of 187, 188
vega of 189

call option value 140, 177
as function of asset and time 177, 179
as function of time 177, 178
as function of underlying asset at fixed time

177, 178
binary 181, 182
implied volatility 191

call provision 324
call swaption 392
callable bonds 384–5
callable swaps 357, 400
cap 389

calculator 390
cap/floor parity 389
Capital Asset Pricing Model (CAPM) 451–5

single-index model 451–2
utility, Black-Scholes equation and

149–50
capital market line 447
caplet 389, 390

bond option and 391
caption 392
cashflows 250–1
censored mean 471
central difference 555
Central Limit Theorem 114
charting 628
cheapest-to-deliver bond 399
Chicago Board Options Exchange (CBOE) 28
Cholesky factorization 594–6, 608
chooser options 258–62, 261–2
classification tables 258
Clayton function 490
clean prices 325
clearing houses 39
close-to-close measure 209–10
coherence 470
cointegration 283, 454–5
collar 391
collateralized debt obligations (CDO) 490–2
combination 52
commodities 9
commodity futures 23
commodity options 148
comparative advantage 351–3
complete markets 69, 144
compound correlation 491
compound interest 14
compound option 256, 258–62
conditional expectation 120
condor 53, 54
confidence interval 108
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686 index

constant maturity swap 400
constant volatility 221
Consumer Price Index (CPI) 18, 18
contango 23, 533
contingent claims 33
continuous cashflows 251
continuous sampled strong path dependency

252
continuous-time limit 90, 121
continuous-time theory 111, 112
continuously compounded interest 14, 326–7
contracts with embedded decisions 397
control variates 613
convenience yield 23
convertible bonds (CBs) 55–6
convexity 333–4
convexity adjustment 371
convexity of option 98
copulas 488–90

mathematical definition 489
correlation 140, 272, 273–4

implied 275
measuring 274–6
vs. cointegration 283

correlation matrix 272, 276
correlation time series 276
cost of carry 148
coupon 17

discrete payment 339
coupon-bearing bond 17, 321, 321
covariance matrix 272
Cox, Ingersoll and Ross (CIR) model 136,

367–8, 368
crash coefficient 512
crash delta 518
crash gamma 518
crash (Platinum) hedging 196, 510–11, 521
CrashMetrics 196, 505–26

counterparty risk 524
extensions 524–5
for one stock 508–9
incorporating time value 521
margin calls and margin hedging 522–4
margin modelling 522–3
margin, definition 522
marginal effect of asset 520
multi-asset/single-index model 511–19
multi-index model 519–21
portfolio optimization and Platinum hedge

510–11
single-index model 524
Taylor expansion 517–19

CrashMetrics Index (CMI) 525, 526
credit rating 486–7, 487

change of, modelling 488
credit rating agencies 486
CreditMetrics 496

correlations 500–1
dataset 498–501
methodology 501
model outputs 502
portfolio of risky bonds 501–2
spreads 500
transition matrices 500
yield curves 499, 500

crisis prediction 641
cum (definition) 7
cumulative distribution function for

standardized Normal random variable 176–7,
176

currencies 9–10
currency options 147
currency swap 357
current yield 327

day-count conventions 325
decision risk 257
default, hedging 485–6
default, modeling risk of 476–7
delivery price 19
delivery rate 19
delta 86–7, 87, 141, 182–4, 185, 197–8, 200
delta hedging 67, 142, 183–4, 195, 225–45

with actual volatility 228–31, 238–9
with different volatilities 235–8, 239

actual = implied 236
actual > implied 236–8
actual < implied 238

implied vs. actual volatility 228
with implied volatility 231–5, 239

expected profit 232–3
portfolios 239–41
variance of profit after 233–5

speed of option and 187
delta-neutral position 183, 184–5
dependent variable 16
derivative prices, factors affecting 41–2
derivatives 33
derivatives theory 15
detachment point 491
deterministic volatility 221
Dickey–Fuller statistic 455
difference equation 563
differential equations 15, 16, 623
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index 687

differentiation, Taylor series and 620–3
diffusion equations 158–9
digital options (digitals) 47
dimensionality 254–5
Dirac delta function 161, 174
dirty price 325
discounting 365
discrete cashflow 251, 251
discrete distribution 624–6
discrete sampled strong path dependency 252
discretely compounded interest 14, 326–7
discretely paid coupons 339
diversifiable risk 452
dividends 7
dollar convexity 334
double barrier 289
double knockout put contract 303, 303

gamma 304
option price vs. volatiity 305
price 304

double tops and bottoms 633, 635
doubling down 425
Dow Jones Industrial Average 29, 32

1950– 2004 1, 5, 11
down-and-in call option 293–4, 312

formula 309
value 294

down-and-in put 313
formula 309

down-and-out call option 293, 293, 311
formula 309

down-and-out put 313
formula 309

down option 288
drift 105

Brownian motion with 131
drift rate 107–8, 144
duration 331–3

vs. yield 332–3, 332
dynamic hedging 13, 142, 194

ex 618, 619
early exercise in barrier-style options 300
efficiency, portfolio 445
efficient frontier 447, 447, 447–50, 448–50
Elliott wave theory 638, 638
embedded decisions 256–7
Emerging Market Bond Index (EMBI) 11, 12
emerging market bonds 538
equities 2–8

definition 2
equity basis swap 357

equity swaps 357
Euler method 583
Eurobonds 11
European bond call option, pricing 388
European exercise 88, 89
European government bonds 537
European option 44, 567–71

absolute error as a function of calculation
time using finite-difference scheme 571

call option values output 569
error as function of underlying using

finite-difference scheme 570
log(error) as function of log (�S2) using

finite-difference scheme 571
put option values 570

ex (definition) 7
exchange option 278–80
exchange rate 9–10
exercise of option 28
exercise price 28, 34
expectation 227, 623–4
expected asset price 74
expected payoff 66
expected return 107
expected stock price 68, 68
expiration (date) 28, 34
expiry (date) 28, 34
explicit finite-difference method 562–7

Black-Scholes equation 565
convergence of explicit method 565–7

exponential function 15
exponential weighted moving average 206–7,

207
extended Vasicek model 375–6, 378
extendible options 262
extendible swaps 357
Extreme Value Theory 469–70

distribution of maxima/minima 469
peaks over threshold 469–70

fair value 40
Faure sequence 609
Fibonacci series 638, 639
fictitious point 561, 562
final conditions 146–7, 159–60, 559–60
Financial Times Stock Exchange Index

(FTSE100) 11
finite-difference methods 542–4, 549–78

absolute error as a function of calculation
time using 571

boundary/final conditions 542–3
decision features 543
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688 index

finite-difference methods (continued)
efficiency 543
error as function of underlying using 570
functional form of coefficients 542
linear or non-linear 543
log(error) as function of log (�S2) using 571
number of dimensions 542
program of study 543–4

Crank-Nicolson/American calls, puts and
binaries 544

Crank-Nicolson/European calls, puts and
binaries 544

explicit method/American calls, puts and
binaries 543

explicit method/European calls, puts and
binaries 543

explicit method/path-dependent options
544

interest rate products 544
two-factor explicit 544
two-factor implicit 544

finiteness of Brownian motion 121
fixed interest 17
fixed-income products 319–46
fixed-income securities 17
fixed strike lookback call 269
fixed strike lookback put 269–70
FLEX (FLexible EXchange-traded options) 55
flexiswap 397
floating interest 17, 322
floating leg

in interest rate swap 354–5, 354–5
floating rate 350
floating rate bonds 322–3, 323
floating strike lookback call 268
floating strike lookback put 268
floor 389
floortion 392
foreign exchange (Forex; FX) 9

futures 23–4
forward contract 19, 151–2

stochastic rates 369–70
forward difference 555
forward price 19, 22
forward rate agreement (FRA) 323
forward rates 339–43, 340

discrete data 341–2, 342–5
on a spreadsheet 342, 344

forward volatility 205
Fourier series method 12
Fourier transform 163
Frank function 490

Frechét distribution 469, 470
Frechét-Hoeffding upper bound function 490
frown 194
fundamental analysis 96, 628
futures

available assets 22
contract 19, 152–3, 370–1
delivery and settlement 22
margin 23

gamma 86, 87, 87, 184–6, 186, 198–9, 200
speed of option and 187
volatility choice and 302–3

gamma hedging 195
Gann charts 638, 639
gapping 306
GARCH see (Generalized Autoregressive

Conditional Heteroscedasticity) model
Garman and Klass estimate 210
gearing 42–3
Generalized Autoregressive Conditional

Heteroscedasticity (GARCH) model 207
Generalized Pareto Distribution 469
geometric average rate call 267–8
geometric average rate put 268
geometric random walk 6–7
Gibbs phenomenon 162
Gibson Greetings 533–5
gilts 325
Glaxo-Wellcome returns histogram 103, 103

share price 2, 5, 112, 113
going short 20
Golden ratio 638
greeks 86–8

in Monte Carlo simulation 593–4
Green’s functions 161, 278
grids 550–2

differentiation using 553
growth rate 107
Gumbel distribution 469
Gumbel-Hougaard function 490

Halton sequence 609–11, 612
Haselgrove sequence 609
hazard rate 482
head and shoulders 633, 634
heat equations 158–9
Heath, Jarrow & Morton approach 404

forward rate equation 404
Ho & Lee model vs. 412–13
market price of risk 406–7

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



index 689

multi-factor 411
Musiela parameterization 411, 416
non-infinitesimal short rate 416–17
non-Markov nature of 406
options on equities 416
present valuing 419–20
pricing derivatives 408
principal component analysis in 413–16
real and risk neutral 407–8
risk-neutral forward rate drift vs. volatility

407–8
simulations 408–9
spot rate proess 404–6
spreadsheet implementation 411, 412
trees 410

Heavyside function 144, 147
hedging 44, 65, 70, 75, 142, 335–8

actual volatility 228–31
barrier 305–7
basket options 283
classification 194–9
default 485–6
dynamic 13, 142, 194
gamma 195
with implied volatility 231–5, 239
margin 196, 522–4
model-dependent 194
model-independent 194
Platinum 196, 510–11, 521
reason for 194
selling stock for 66–7
speculation vs. 588–9
static 195, 220
vega 195
see also delta hedging

historical (realized) volatility 204–5
Ho & Lee model 368–9, 374–5, 378

Heath, Jarrow & Morton model vs. 412–13
Hodgkin–Huxley model 158
horse race betting

arbitrage and 434–6, 435
no arbitrage and 433–4
process 436–8

Hull & White model 369
extended Vasicek model of 375–6, 378

implied correlation 275, 491
implied forward rate 339
implied risk of default 480
implied volatility 191–4, 193, 205, 303

vs. actual volatility 227–8
behavior 241–5

expected profit 232–3
hedge with 231–5, 239
portfolios 239–41
sticky delta 242–3
sticky strike 242
time-periodic behavior 243–5
variance of profit after 233–5

importance sampling 613
in the money 34
in-the-money strangle 50
independent variable 16
index amortizing rate (IAR) swaps 357, 394–7

clean up 397
lockout period 396

index futures 24
index-linked bonds 17–19
indices 11
indifference curves 449, 450
inflation-proof bonds 17–19
initial conditions 159–60
initial margin 23, 522
instantaneous risk of default a

Poisson process and 477–81
intensity of Poisson process 477
interest 13
interest rate swap 17, 350–1, 350

cashflows in 351
interest rates 13–14, 41

non-zero 67
internal rate of return (IRR) 327–9
international bond markets 324–5
interpolation 344–6
intrinsic value 34
Ito’s lemma 124–7

higher dimensions 130
interpretation 127
multidimensional version 273
Taylor series and 127–9

Japanese bond market 325
Japanese bonds 538
Japanese candlesticks 635, 636–7
Japanese government bonds (JGBs) 325
Jensen’s inequality 97–8
jump condition 250–1, 339
jump diffusion 221

kappa 188
Kelly criterion 429–32
key cross currency rates 11
knock-in 264, 288
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knock-in option see barrier option
knock-out 264, 288
knock-out option see barrier option

Laplace transform 163
LEAPS (long-term equity anticipation securities)

55, 55
leverage 43
LIBOR-in-arrears swap 351, 400
linear parabolic partial differential equation 143
local truncation error 563
log x 618–20, 619
logarithm (log) series 15
lognormal random walk 6, 73, 132–4, 132
London Interbank Offer Rate (LIBOR) 323,

350–3, 354, 357
long-dated swaption straddles 538
long position 34
Longstaff & Schwartz regression approach for

American options 599–602
Long Term Capital Management 23, 196,

537–40
long-term equity anticipation securities (LEAPS)

55, 55
long-term German bonds 538
lookback options 265–6

formulae for 268–70
low-discrepancy sequences 609–12

Macaulay duration 331
MAE All Bond Index 11, 13
maintenance margin 23, 522
margin 23, 39
margin account 23
margin call 522–3
margin delta 523
margin gamma 523
margin hedging 196, 522–4
margin theta 523
marginal distributions 489
market conventions 39
market crashes 506–7
market microstructure modeling 640–1

combining market microstructure and option
theory 641

effect of demand on price 640–1
imitation 641

market portfolio 447
market price 65–6
market price of risk 365

risk neutrality and 366

marking to market 23, 461
marking to model 461
Markov chains 488
Markov process 406
Markov property 120, 121, 122
Markowitz model 450
mark-to-market 239
mark-to-model 239
Martingale approach, Black-Scholes equation

and 149
Martingale property 120, 121, 122
Martingale variance reduction 597
maturity date 320
maturity of contract 19
maximum likelihood estimation 211–14, 469

examples 211–15
standard deviation 213–14

mean 623–4
mean-reverting random walk 134, 135–6
mean square limit 124
mean-variance volatility 221
Merton model 474–5
meshes 550
Metallgesellschaft 23, 196, 532–3
Microsoft stock 1, 3
migration 486
model-dependent hedging 194
model independence 355
model-independent hedging 194
modified duration 331
money management 429
money market account 321
monotonicity 470
Monte Carlo methods 544–5

boundary/final conditions 545
decision features 545
efficiency 545
functional form of coefficients 544
linear or non-linear 545
number of dimensions 544
program of study 545
see also Monte Carlo simulation

Monte Carlo simulation 283, 581–603
advanced techniques 613–14
advantages 585–6
American options 598–9
arithmetic variables 597
basis functions 603
calculating greeks 593–4
calculation time 596
Cholesky factorization 594–6
control variate technique 597–8
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index 691

generating normal variables 587–8
generating paths 583–4
interest rate products 590–2
lognormal underlying, no path dependency

584–5
Longstaff & Schwartz regression approach

for American options 599–602
pricing via 289–90
pros and cons 598
risk vs. risk neutral, speculation vs. hedging

588–9
speeding up convergence 596–8
using random numbers 586–7

Moody’s 477, 486
moving average cap/floor 400
moving averages 629, 631
moving-window volatility 205, 206
multidimensional lognormal random walks

272–3
multi-index model 454

New York Mercantile Exchange (NYMEX)
532

Newton–Raphson 192
no-arbitrage principle 20–21, 64, 76–9,

142–3
nodes 550
noise trader 640
non-anticipatory integration 123
non-attainable origin 136
non-Markov process 406
non-path-dependent options on

dividend-paying assets, pricing formula 278
non-zero interest rates 72–3
Normal distribution 104, 113–14, 122

cumulative distribution function 192
Normal model 107
Normal random walk 6
notes 324
numerical integration 546–7, 605–14

basic Monte Carlo integration 607–9
low-discrepancy sequences 609–12
program of study 546–7
regular grid 606

one-factor interest rate modeling 359–72
one-touch volatility 303
one-way floaters 400
open interest 640
option classification 248–9, 249
option strategy 48

option value 40–1, 63–4, 140–1
before expiry 40
equation for 75–7

options 28–33
on baskets 277
on dividend-paying equities 147
on futures 152
order of 255–6
on underlyings 277

Orange County 528–9
order of an option 255–6
ordinary differential equation 15, 16, 623
oscillators 632, 632
out of the money 34
out-of-the-money calls 218
out-of-the-money puts 218
out-of-the-money strangle 50
out option 288
outside (rainbow) barrier options 301
over-the-counter (OTC) contract 40, 523
over the counter options 56–7

Pacific Stock Exchange 28
par swap 353
parallel shifts in yield curve 337
parameters 41
Parisian options 301
Parkinson estimate 210
partial differential equation 16, 157–67,

623
captions and swaptions 392
pricing barriers in 290–2
pricing via 290, 291

path dependence 252–4
strong 252
weak 253–4

path differential equations 16
paw swap 353
payer swaption 392
payoff diagram 34–9

bear spread 49
binary call option 47
binary put option 48
bull spread 49
butterfly spread 54
call option 35
condor 53, 54
put option 36
risk reversal 53
straddle 50
strangle 52

payoff function 29
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Perez Companc 100–102
daily returns 100,102
normalized frequency distribution 102

performance measure 455–6
perpetual warrants 55
Philadelphia Stock Exchange 28
Phlogiston theory 219
Platinum (crash) hedge 196, 510–11, 521
Poisson process 476

instantaneous risk of default and 477–81
portfolio 63

hedged 65
of options 48

portfolio management 442–56
diversification 442–3
risk-free investment 447
uncorrelated assets 443

portfolio theory 445–7
portfolio when hedging with implied volatility

239–41
expectation 240
portfolio optimization 241
variance 240–1

positive homogeneity 470
positive recovery 484–5
premium 33
present value 17, 67–8
price time series 336
price/yield relationship 329, 330–1
pricing methodologies 384
principal 17, 320
principal components analysis 413–16

power method 415–16
probability density function 625–6
Proctor and Gamble 529–32
product function 490
profit diagram 35

call 35, 38
put 36

pull to par 388, 388
put

delta of 184, 185
formula for 179–81
gamma of 186, 186
rho of 190
sensitivity to dividend for common contracts

191
speed of contract 188
theta of 187, 188
vega of 189

put-call parity 44–6, 45, 194, 305–6
put-call symmetry 305

put option 29
payoff diagram 36

put option value 179
as function of asset and time 179, 181
as function of time 179, 180
as function of underlying asset at fixed time

179, 180
put spread 48, 49
put swaption 392
puttable swap 357, 400

quadratic variation 120–1, 122
quantitative analysis 96
quasi-random sequences 609

rainbow options 277
random walk 4, 6, 106, 106

on a spreadsheet 109, 110
range notes 262–3, 392
ratchets 400
real (definition) 148, 149
real world 69–70
rebalancing 183
rebate 289
receiver swaption 392
recursive stratified sampling 614
reduction of variance 613
reflection principle 305, 306
reflex cap/floor 401
rehedging 183
relative strength index 632
repeated hitting 301
replication 69, 70, 144
repo 323–4
repo rate 324
resetting of barrier 301
Retail Price Index (RPI) 17, 325
return 99–104

expected 74
reverse floater 401
reverse repo 324
reward 443, 445
rho 190–1

sensitivity to dividend yield 200
sensitivity to interest rate 200

rings of Saturn effect 517
risk 443, 445
risk neutrality 92, 148, 149, 277
risk preferences 445
risk reversal 52, 53

sensitivity to smiles and skews 216–17, 217
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risk seeking 66
risk/return diagram 68, 68
RiskMetrics 496

correlation 498
datasets 496
parameters, calculation of 496–8
volatility 207
volatility estimation 497–8, 497

risk-neutral expectation 72–3
risk-neutral probabilities 71, 72, 77, 365
risk-neutral random walk 582, 584
risk-neutral spot rate 366
risk-neutral world 70–2
risky bonds 475–6, 476
Rogers & Satchell estimate 210
roll-down options 301
roll-up options 301
rolling cap/floor 401
roulette 432–3
Russian GKOs 538

Samurai bonds 325
saucer (rounding) tops and bottoms 633, 634
Separate Trading of Registered Interest and

Principal of Securities (STRIPS) 324
series 40
series solution 161–2
share 2
shareholders 2
Sharpe ratio 455, 469
short position 34
short-dated swaption straddles 538
short-term German bonds 538
short-term interest rate 338
similarity reduction 163, 278–80
simple interest 14
skews 215–17

sensitivity of risk reversal to 216–17, 217
sensitivity of straddle to 216, 216

slippage 306–7, 307
slope of option value 144–5
smile 194, 215–17

sensitivity of risk reversal to 216–17, 217
sensitivity of straddle to 216, 216

Sobol sequence 609
soft barrier option 301
speculation 42–3
speed of an option 187–8, 200
splitting pairs 425
spot-forward parity 194
spot interest rate 338, 361
spot price 20, 22

spread 48
spread options 394
SPX volatility 226–7, 226
Standard & Poor’s 477, 486
Standard & Poor’s 500 (S&P500) 11
standard deviation 624

of asset price change 74–5
static hedging 195–6
stationarity 454–5
step-up swaps, caps and floors 392
sticky delta 242–3
sticky moneyness rule 242
sticky strike 242
stochastic calculus 118–20
stochastic differential equation 16, 93, 112–13,

123, 137
stochastic integration 121–2
stochastic interest rates 361
stochastic risk of default 482–4
stochastic variables 124–7
stochastic volatility 221
stock 2–4

pricing 68–9
stock splits 8, 9
straddle 50, 51

sensitivity to smiles and skews 216, 216
strangle 50, 52
stratified sampling 614
strike price 28, 34, 41
STRIPS (Separate Trading of Registered

Interest and Principal of Securities) 324
Student function 490
sub-additivity 470
swap curve 353, 353
swaps 343, 349–58

bonds vs. 354–5
definition 350

swaptions 392–3, 393
symbols, use of 13–14, 73–4
systematic risk 452

tail index 490
Taylor series 15, 90, 198, 377, 621

approximation 98
differentiation and 620–3
expansion 137, 141
Ito’s lemma 127–9

technical analysis 628–36
Bollinger bands 632, 633
double and triple tops and bottoms 633, 635
head and shoulders 633, 634
Japanese candlesticks 635, 636–7
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technical analysis (continued)
moving averages 629, 631
oscillators 632, 632
plotting 628
point and figure charts 635–6, 637
relative strength index 632
resistance 628, 630
saucer (rounding) tops and bottoms 633,

634
support 628–9, 630
trendlines 629, 631

technical analysis 96
tequila crisis 480
term repo 324
term sheet 57

basket equity swap 281
chooser range accrual note 399–400,

399
in-out range accrual note on MXN/USD

263
‘La Tricolore’ capital-guaranteed note 280–1,

280
for OTC put 56
Sterling/Deutschemark deconvergence swap

398, 398
USD fixed rate note 399, 399
for USD index amortizing swap 397
USD/JPY knock-out installment premium

option 300
theoretical price 65–6
theta 86, 87, 187, 188, 197–9, 200
time decay 197, 198
time dependence 249–50
time steps 550
time to expiry 40
time value 34

of money 11–16
time-dependent intensity
term structure of default and 481–2
time-dependent interest rate 338
timescales 105–8
tracking, index 455
trading game 643–7
tranches 491
transition matrix 488
translation invariance 470
Treynor ratio 455
triggers 401
trinomial random walk 150, 150
trinomial trees, bond pricing 364–5
triple tops and bottoms 633, 635
two-for-one split 8

UK bond market 325
uncertain volatility 219–20, 221
underlying asset 28, 33
up option 288
up-and in call 310

calculator 297
formula 308
value 297

up-and-in put 315
formula 309

up-and-out call 294, 296, 310
delta 295
formula 308
profit/loss 296
value 295
value, with different volatilities 302,

302
up-and-out put 314

calculator 298, 299
formula 309
value 298, 299

upwind differencing 575–8
US bond market 324–5
US Treasuries 538
utility function 449

Value at Risk (VaR)
definition 460–1
for derivatives 464–6

delta approximation 464
delta/gamma approximation 464–6
fixed-income portfolios 466
use of valuation models 466

as performance measure 468–9
for portfolio 463–4
simulations 466–8

bootstrapping 466, 467–8, 468
Monte Carlo 466, 467

for single asset 461–3
vanilla call option 259, 260, 260
vanilla interest rate swap 350–1
vanilla options 32
vanilla put option 260, 261
variables 41
variance 98
Vasicek model 134, 366–7, 367, 368

extended, of Hull and White 375–6
vega 88, 188–9, 190, 191, 200

hedging 195
volatility choice and 302, 303

VIX volatility 226–7, 226
VIX volatility index 243–5, 244, 245
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volatility 42, 108
choice in practice 302–3
estimating 109
types of 204–5

volatility, estimation by statistical means
205–10
constant volatility/moving window 205,

206
expected future volatility 207–8, 209
exponential weighted moving average

(EWMA) 206–7, 207, 208, 209
GARCH model 207, 208, 209
Garman & Klass 210
incorporating mean reversion 206
Parkinson 210
range-based estimation of volatility

209–10
Rogers & Satchell 210
time-varying volatility 206
traditional close-to-close measure 209–10

volatility, modeling 217–21
asymptotic analysis f volatility 220–1
calibration 217–18
deterministic volatility surfaces 218–19
static hedging 220
stochastic volatility 219
stochastic volatility and mean-variance

analysis 220
uncertain volatility 219–20

volatility trades 52
volume 640

Wall Street Journal Europe 2, 4, 10, 29, 30–1,
322

warrant 55
wave theory 637–8
Weibull distribution 469
Wiener process 111–12
writer of options 39
writing of options 39

Xena 217

Yankee bonds 324
yield

definition 327
vs. duration 332–3, 332
measures of 327–9

yield analysis 336
yield curve 329, 330
yield curve fitting 369, 373–80

reasons against 376–8, 379
reasons for 376

yield time series 337
yield to maturity (YTM) 327–9

zero-coupon bond 320, 320
zeta 188

Index compiled by Annette Musker
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