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accrued
fraction, 5, 7, 10
interest, 6, 9, 11, 20
Act/Act bond, 5, 21, 22, 63-64
Act/Act ISMA, See Act/Act bond
AD. See Arrow-Debreu
American style options, 175
annuity, 12, 130, 135, 209
formula, 12, 135
antithetic, 171-172
arbitrage-free, 28, 70, 73-74,
82-84, 151, 170-171,
185-186, 203-204
Arrow-Debreu
price, 158-161, 179
security, 158-159
Asian options. See path-dependent
options
as-of date, 63
asset changes
absolute, 104
percentage, 103-104
proportional, 103-104
asset swap, 52-53
market value, 53
par-par, 53
spread, 53
ATMF. See at-the-money forward
at-the-money forward, 108, 111,
124

backward induction, 176-177
basis point, 10, 11
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basis swap, 67
Libor/Libor, 73-75
BBA. See British Bankers
Association
BDT. See Black-Dermai-Toy model
bear-flatten, 145-144
bear-widener, 148
Bermudan
option, 181, 154,162, 175-184,
192-194
swartion, 177-180
BGA . See Brace-Gartarek-Musiela
B17 See Black-Karasinski model
Slack-Derman-Toy model, 153,
156-167, 223, 226-227
Black-Karasinski model, 153,
168-169, 223, 226-227
Black’s formula, 79, 80, 94, 97,
108-111, 123-132
Normal, 109-110
Black-Scholes
formula, 79, 97, 104-107, 108
PDE, 112-113
bond option, 147-148
bond pricing formula, 5
bootstrap method, 34-37
box trade, 55
Brace-Gartarek-Musiela, 208-210,
212-213,232-233
model, 210-213
result, 232-233
spot measure, 211
terminal measure, 211
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British Bankers Association, 44, 45,
47,51, 63,74

Brownian motion, 102-103, 104,
105, 120, 137, 152, 170, 187,
190, 211, 222, 223, 229

bullish tightener, 148

bull-steepen, 145-146

butterfly trade, 15-16

regression weighted, 16

calculation period, 26, 31, 32, 45,
59, 61-64
end date, 59, 62, 63
index end date, 62-63
index reset date, 62-63
index start date, 62-63
payment date, 32, 59, 62
start date, 59, 63
calibration, 155, 162, 164-165,
191-193, 194-197, 212
global, 162
local, 162
swaption, 194-197
call, 80
ly, 118
-ratio, 118
-spread, 118
call/receiver, 148
callable
bond, 180
rate, 181
step-up/step-down, 182
cancelable swap, 180-182
Bermudan, 180-181
European, 182
one-time, 182
cap
CMS, 142
Libor, 127
cap/floor
forward, 127
straddle, 127-129

caplet, 125-127, 128-129, 193,
206, 208-209
CMS, 142-144, 146, 167
knock-in, 118
caplet curve, 128
carry, 19-22
dollar, 19
positive, 20-21
price, 19
yield, 20-22
cash and carry, 19, 68
CDF. See cumulative distribution
function
central limit theoreri, 101
central moment, 22
cents. See upfrant bp’s
CEV. See consant elasticity of
variance
change of numeraire, 202-206,
229
fcrmula, 206
Cheyette model, 200
Chicago Mercantile Exchange
(CME, Merc), 45
CIR. See Cox-Ingersoll-Ross model
clean price, 6-7, 11, 19-20
CME. See Chicago Mercantile
Exchange
CMS. See constant maturity swap
CMT. See constant maturity
treasury
collar, 117, 119
zero-cost, 117,119
compounding
continuous, 3, 28
simple, 4, 7, 28
conditional expectation, 183
constant elasticity of variance, 137,
153
constant maturity swap
cap, 142
caplet, 142-144, 146, 167



JWBT133-Sadr

P2: ¢/d QC: el/f Tl: g

July 9,2009  9:29

Printer: Yet to come

Index M1
convexity adjustment, 140-141 zero, 27
curve option, 144-145 zero coupon bond price (ZCBP),
floor, 142 27

floorlet, 142-144
rate, 140, 144
static replication, 142-144
swap, 140-141
constant maturity treasury, /1
contingent claim, 80
European-style exercise, 80
contingent curve trade, 146-147
contingent swap spread trade, 148
control variate, 171
convexity, 6, 13-14, 219
convexity adjustment
CMS, 140-141
delay of payment, 63, 166
future-forward, 4647, 225-226
convolution integral, 119
correlation, 100
CMS rates, 144
log, 198
model, 198-199
rate/vol, 138
covariance, 100
Cox-Ingersoll-Ross mode!;1.53
Cox-Ross-Rubenstein racael,
79-84
CRR. See Cox-Roas-Kubenstein
model
C-strip, 10
cubic spline, 37
cumulative distribution function,
97-98
curve
caplet, 128
discount, 27
discount factor, 26, 29, 37-38
forward, 68
forward rate, 29
par swap, 32
swap spread, 55

curve construction
bootstrap, 34-37
constrained optimization, 37
descriptive, 37-38
flow versus prop, 37-38
minimum height, 36
minimum length, 37
normative, 37-38

curve trade, 51
contingent, 146-147
forward, 51

dated date, 8-2
day count basie: 3, 48, 63-64

30/360, 6%

Act/35¢, 63

Act;560, 63

Act/Act ISDA, 63
dzlay of payment convexity

adjustment, 63, 166

delta, 112, 113, 124, 134, 220
density function, 98, 100, 101, 205
descriptive method, 37-38
diffusion coefficient, 102, 104, 120
digi-call. See digital call
digi-put. See digital put
digital, 94, 116-117, 118

call, 116

put, 116
directionality

curve, 145-146

swap spread, 148
dirty price, 5-6, 53, 54
discount bond, 7
discount factor, 4
discount function, 27
discounting

along the curve, 33, 135

FRA, 44
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discounting (Continued )
OIS versus Libor, 76
path, 88, 161, 171
stochastic, 88, 91, 141, 142, 158,
207
the forwards, 34, 140, 166
dollar value of 01, 11
doubly exponential, 226
drift correction, 105
duration, 11-14
modified, 11-14
dynamic hedging, 88-90

effective date, 25, 32, 59-63
Eurodollar, 45-47

bundle, 46

futures, 45-46

implied rate, 45

pack, 46

tick, 45
European option, 80
exercise strategy, 175
expected value, 99

factor structure, 199
flat yield, 5
float/float swap, 70-71
floater, 33
floor
CMS, 142
Libor, 127
floorlet, 125-127, 128-129
CMS, 142-144
knock-in, 118
FOA. See forward option agreement
forward contract, 67-69
forward induction, 159
forward measure, 201-213
forward option agreement, 121
forward price
asset, 67-68, 84, 141
bond, 19-22, 23

forward rate, 27-29, 33-34, 37-38,
47, 69-70
continuously compounded, 28
daily-daily, 38
implied, 69-70
instantaneous, 29-31, 37
simple, 28
forward rate agreement, 34, 44
discounting, 44
forward swaption, 193
forward volatility, 193-194
relationship between Europeans,
Bermudans, and, 193-194
forward yield, 19-22
forward-forward-alatility surface,
188, 191197, 199, 213
FRA. See farviard rate agreement
freeze-forward technique, 196
full tarm structure model,
155-200
fuevre value, 3
stochastic, 91

gamma, 112, 113-114, 118, 125,
133,220
ladder, 57
Girsanov’s theorem, 211, 229,
231-232
Greeks, 112, 115

Halton sequence, 171
Heath-Jarrow-Morton model, 183,
186-200
continuous-time, instantaneous
forwards, 230-231
discrete-time, discrete tenor,
1881-19
swaption calibration, 194-197
HJM. See Heath-Jarrow-Morton
model
HL. See Ho-Lee model
hold value, 176
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Ho-Lee model, 47, 153, 186, 223,
224-225, 226

Hull-White model, 152, 153,
168-169, 200, 223-225

HW. See Hull-White model

IMM. See International Money
Market
immediate exercise, 176
implementation
lattice, 154155, 177, 183, 199
simulation, 169-173, 183-184,
199, 212-213
tree, 79, 154
importance sampling, 171
independent random variables,
99
induction
backward, 176-177
forward, 159
integrating factor, 223
interest rate swap, 25-26
International Money Market
date gaps, 63
dates, 58-59
pit, 45
swap, 57-59, 63
interpolation methed, 36-41
cubic spline, 27
log-linear, 36
intrinsic value, 112
inverting yield curve, 155
Ito
isometry, 196
lemma, 195, 220-222
multiplication rule, 220

Jamshidian, F., 159, 208-209
jump-diffusion, 137

knock-in, 118, 170
knock-out, 170, 172-173

lattice implementation, 154-155,
177,183,199

lattice sampling, 171

law of iterated expectation, 226

least square in Monte Carlo, 183

Levenberg-Marquardt algorithm,
162

Libor in arrears, 165-167

Libor market model, 210-213

Libor/Libor basis swap, 73-75

lifetime option, 170-173

knock-in, 170
knock-out, 170, 172-173

likelihood ratio, 204-295,
210-211, 229

LMM. See Libar market model

log-correlation; 198

log-lineaz; 56

log-leg-nsrmal, 226

log-Normal distribution, 100-101,
102

‘ow discrepancy sequence, 171

LSM. See least squares in Monte
Carlo

market model, 200, 210-213
Libor, 210-213
swap, 210
Markovian, 199-200
martingale, 80, 92-93, 94-95, 185,
189, 196, 201, 203-207, 222,
230
maturity date, 25, 32, 52, 59-63
mean, 99
mean reversion, 152-153, 223-225
level, 152, 168, 169
speed, 152, 168, 169
measure
forward, 201-213
money market, 213, 230-232
spot, 211
terminal, 211



JWBT133-Sadr

P2: ¢/d QC: el/f Tl: g

July 9,2009  9:29

244

Printer: Yet to come

INDEX

modified duration, 11-14
money market
account, 91-92, 95, 185, 189,
201, 206-207, 211, 231
instrument, 4, 17, 48
measure, 213, 230-232
month-end convention, 7
multi-factor, 168, 197-198, 213,
230

Newton-Raphson method, 9

non-anticipative, 175

Normal distribution, 97-99

standard, 98, 191

normative method, 37-38

notice day, 182

numeraire, 80, 94-95, 185, 189,
201-207, 209, 210-211, 229,
231

OIS. See overnight index swap

optimal exercise strategy, 176,
184

option convexity, 112, 113-114,
118, 125, 133, 220

Ornstein-Uhlenbeck process
223-224

overnight index swrp, '5-77

par bond, 5, 12, 53

parallel PVO1, 56-57

parallel shift, 21, 51, 54-55

partial PV01, 56-57

path discounting, 88, 161, 161

path-dependent options, 151, 154,
170-173, 183

payer swap, 177, 180

PCA. See principal component
analysis

pin risk, 118

premium bond, 7

present value, 4
present value of 01, 11-16, 22-23,
51-52, 55-56, 134, 146, 148
parallel, 56-57, 58
partial, 56-57, 58
present value of bp, 11-12, 14, 146
price volatility, 147
price-yield formula, 5, 219
principal component analysis, 57,
198
P-strip, 10
pull-to-par, 7, 21-22
put, 80
fly, 118
-ratio, 188
-spread, 118
put/payer, '4S
put-call parity, 107-108, 110, 127,
1ig4
putialie
hond, 181
rate, 181

quoted price, 6-7, 11, 19-21

random walk, 101-103, 190
Radon-Nikodym derivative, 205,
229
receiver swap, 32, 57, 180
relative prices, 91-92
replicating portfolio, 79, 81-84,
112-113, 140-144, 202-205
replication
dynamic, 79-80, 88-90, 112-113
static, 28, 31, 63, 140, 142-144
repo, 16-19
buyer, 18
general collateral rate, 22
rate, 17-18, 19, 21, 22, 53, 69,
93, 148
-adjusted yield, 22-23
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reverse, 16—-19
seller, 18
special, 22-23
term, 17
reset risk, 58-59
risk, 11
risk-averse investor, 83
risk-neutral
investor, 83
probabilities, 84, 86-87, 91-92,
105, 116, 201-206
valuation, 80-95
risk-reversal, 117
Ritchken, P., 200
roll, 61-62
dates, 61-62
month-end, 61-62
roll convention, 59-60
following, 59-60
modified following, 59-60
previous, 60
roll-down
volatility, 125
yield, 21
RTP. See swaption, right-to-pay
RTR. See swaption, right-ia-receive

SABR model, 138-149
sampling
importance, 171
lattice, 171
self-financing, 88, 112, 123, 205
self-reference, 245
settlement date, 63
short coupons, 9
short rate model, 151-156
simulation implementation,
169-173, 183-184, 199,
212-213
simulation noise, 171, 199,
212-213

skew. See volatility skew
smile. See volatility smile
SMM. See market model, swap
Sobol sequence, 171
spot date, 43, 60, 61, 63
spot measure, 211
spread-lock, 55-56
discrete-setting, 55-56
European style, 55-56
rolling, 55-56
standard deviation, 99
steepener, 38, 51
contingent, 145-14¢
forward, 51
step-up callable, 1¢2
stochastic disceunung, 88, 91, 141,
142,158,208
stochasti< future value, 91
stochadticvolatility, 137, 138,
199
stopping time, 175
seaddle, 111, 117, 125
cap/floor, 127-129
swaption, 124, 132-133, 193
strangle, 117, 119
street convention, 7
strip rate, 47
stub rate, 47
swap
basis, 67
float/float, 70-71
forward, 32
forward rate, 32
IMM, 57-59
par, 32-33
par rate, 32
swap spread, 47-48
asset, 52-53
box trade, 55
curve, 55
directionality, 148
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swap spread (Continued )
headline, 52
interpolated, 50-51
matched maturity, 52
spread of, 55
trade, 49
treasury-Eurodollar, 52
Z spread 54-55
zero coupon, 53-54
zero rate, 54-55
swap trading
rates, 49
spreads, 49-50
swaption
calibration, 194-197
European style, 129-132
forward, 193
grid, 132-134
payer, 129-131, 142, 146,
148
receiver, 130, 143, 148,
164-165, 179
right-to-pay, 120
right-to-receive, 129
straddle, 124, 132-133, 152
volatility cube, 137-138
volatility surface, 125, 137-138
swaption settlement, 134-135
annuity method; 135
cash-settlement, 129, 134-135
IRR method, 135
off the curve, 135
swap-settlement, 134-135
USD style, 135
swaption vol approximation,
194-197

Taylor series expansion, 13, 111,
141, 147, 219-222
higher order terms, 13, 56, 219,
220

term structure, 26
terminal measure, 211
theta, 112, 113-114
threshold strategy, 184
tick
Eurodollar, 45
treasury, 13
time decay. See theta
treasury convention, 7
tree implementation, 79, 154
trinomial, 168-169, 171
true yield, 9-10

upfront bp’s, 13

variance, 99
variance reau sion, 171
Vasicek wmoael, 152, 153, 168,
224
vegd, 112, 125, 133, 220
volatility
average, 120, 227
basis point, 111
business day, 121
daily, 121
event, 120
implied, 111, 118, 124
integrated, 120
local, 156-157, 162, 164,
168-169, 226-227
log, 103
normal, 104
price, 147
price-yield relationship,
147-148
root-mean-square, 120
signature, 192-193, 194
skew, 118, 137-139
smile, 118, 137-138
stochastic, 137, 138, 199
yield, 147-148
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volatility surface
forward-forward, 188, 191-197,
199, 213

when-issued, 7
WI. See when-issued

yield curve
inverting, 155
trade, 15

yield to maturity, 5
yield volatility, 147-148

Z spread, 54-55
zero coupon bond, 4, 10
zero rate, 27
continuously compounded,
27
zero-coupon swap, 53-54
spread, 53-54
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