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ABCs (autocallables with bonus coupons) 196–8
accumulator cliquets 222
actuarial interest rates 8
ADRs (American Depository Receipts) 336
Alpha 192–3, 329

see also SABR model
Altiplano option 231–3
American Depository Receipts (ADRs) 336
American options 42–3

digitals 172–4, 177, 183–5
structured products 183–5

APNs (autocallable participating notes)
192–3

approximation formulas 82–6, 349–53
arbitrage

foreign exchange 10
freedom from 102–3
futures 13
implied volatility surface 102–3

Asian options 43–4, 59, 231–2
ask price, structured products 27
asset classes

dynamic strategies 321, 330, 334
hybrid derivatives 261–77, 279–97, 299–312
minimum-variance portfolios 323–6
see also multi-assets; single asset options;

underlying assets
asset-or-nothing options 167–8
asset swaps 16
at-the-money (ATM) options 32, 44–6

best-of calls 130
best-of puts 132
cliquets 208–10, 214–15, 217–18
correlation 113–15
Delta hedging 67–70, 84
Gamma hedging 73
hybrid derivatives 268, 285–6
implied volatility skew 52–5
knock-in barriers 149–50, 153, 157, 194

knock-out barriers 146–8, 152
lookback options 229
term structure of volatility 56–7
Vega hedging 75–6, 82–3
worst-of calls 125, 127

Atlas note 238–40
ATM see at-the-money
autocallable participating notes (APNs) 192–3
autocallable products 25, 187–203

down-and-in puts with 194–8, 200–2
multi-asset options 198–203
single asset 187–91
worst-of options 198–200

autocallables with bonus coupons (ABCs) 196–8
averaging-in options 43
averaging-out options 43–4

back-testing products 22
backwardation 273–6, 280
barrier options 61, 63, 145–65

autocallables with 194–8, 200–2
digitals 170–2, 174, 177
foreign exchange 287–8
hybrids 299
monitoring 151–3, 155–7
payoff mechanisms 145–51, 158–60
summary table 151

barrier shifts 155–7, 170–2, 177
basis swaps 14
basket options 105, 113–16, 123

cliquets 224
foreign exchange 288
ICBCs 137–41, 213, 225, 351–2
mountain range 232, 236–7
multi-assets 160–3, 296–7, 301–2, 308–9
price approximations 351

bear spreads 93–6
calls 94–5
puts 94
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bearish options
cliquets 220–1
European 33
Napoleons 227
structured products 24–5

Bermudan style call options 271
best-of options 129–33

calls 129–31
cliquets 224, 225
market trends 132–3
mountain range 233–5
puts 131–2

Beta 327
see also SABR model

bid–ask spread hedging 40
bid price, structured products 27
binary options see digital options
bivariate digitals 318–19
Black’s model 268, 277
Black–Scholes model 40, 58–60, 65, 341–2

approximations to 82–6
assumptions 35–7
barrier options valuation 151–5
call option pricing 37–8
composite options 311
Delta hedging 68
foreign exchange 282
Gamma hedging 72
PDE 79, 341–2
put option pricing 38–9
quanto options 116–17
Rho hedging 77–8
SDE 341
Theta hedging 77
Vega and 74, 214
volatility and 51

bonds 6–8
credit markets 292–3
dynamic strategies 330
futures 264
hybrids 264–5, 267, 290, 292–3
inflation bonds 290
market indices 264
multi-asset sharks 161
price sensitivities 265
structured products 20, 28–9

bonus-coupon autocallables 196–8
Bonus Steps certificate 181–2
borrowing costs, stock 9
bull spreads 90–3

calls 92–3
puts 91–2

bullish investors
cliquets 223
European options 32–3
structured products 24–5

butterfly spreads 55, 96–7, 103, 284–6
buy side, structured products 23–6

CAC 40 index 188–9
calendar spreads 99–100, 103
calibration

copulas 316–17
digital options 177
local volatility models 60–2
mountain range options 240, 242
stochastic volatility 64

call options 31–2, 42–4
arbitrage freedom 102–3
bear spreads 94–5
best-of 129–31
bonds and 7
bull call spreads 92–3
butterfly spreads 96–7
calendar spreads 100
condor spreads 98
covered calls 89–90
Delta hedging 67–9
digitals 167–71, 174–7, 180
flat volatility 59
foreign exchange 281–5
forward starting 207–8, 212
Gamma hedging 72–3
Greeks combinations 79
ICBCs 137–41, 213, 225, 301, 308–9, 351–2
implied volatility skew 52–3
interest rates 271
knock-in barriers 150, 151–2
knock-out barriers 146–7, 152, 161–2
LFLC cliquets 209–10
multiple assets 105
payoffs 32–4, 38, 45
pricing 37–8, 349–50
put–call parity 34–5, 88–9, 101
ratio spreads 99
realized variance 254
straddles 100–1, 244
structuring process 44–7
Theta hedging 77
Vega hedging 75, 82–3
VIX index 255–6
worst-of 125–7, 129, 131, 176–7
see also callable features

call ratio spreads/backspreads 99
call spreads 59, 90–5

see also call options
callable features

bonds 7
interest rates 271
multi-asset range accruals 300
structured products 25

capital asset pricing model (CAPM) 326–7
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capital market line (CML) 325–6, 327
capital protection 44–6
capitalization-weighted indices 11
caplets 269, 291
CAPM (capital asset pricing model) 326–7
capped basket calls (CBCs) 137–41, 213, 225,

301, 308–9, 351–2
caps

cliquets 208–17, 220–4
ICBCs 137–41, 213, 225, 301, 308–9, 351–2
inflation 291
interest rates 269
thematic indices 334
variance swaps 248

carry trades 280–1
cash in dynamic strategies 330
cash-or-nothing options 167–8

see also digital options
CBCs see capped basket calls
CBOE (Chicago Board Options Exchange)

254–6
CBOT (Chicago Board of Trade) 273
CDs (Certificates of Deposits) 20
CDS (credit default swaps) 293–4
Certificates of Deposits (CDs) 20
CEV (Constant Elasticity of Variance) 345
Charm 71

see also Delta
CHF (Swiss franc) 301–2
Chicago Board Options Exchange (CBOE)

254–6
Chicago Board of Trade (CBOT) 273
Clayton copula 315
clean price, bonds 7
cliquets 207–18, 219–24

foreign exchange 288
forward starting options 207–8
global floors

and global caps 210–17
and local caps 211, 213

inverse floating rate hybrids 302
local floors

and global caps 211–12
and local caps 208–10, 215–18, 220–4

multi-asset options 224–6
closed formulas 151–3
CML see capital market line
CMS see constant maturity swaps
collateralized lines 25–6
combinations of options 100–2
commodities 272–7, 309–10
composite indices 334–5, 337
composite options 311–12
compound options 212
conditional variance swaps 251–2
condor spreads 98

Constant Elasticity of Variance (CEV) 345
constant maturity swaps (CMS) 263

steepener options 272, 301, 308–9
yield curves 267

constituents versus indices 118
Consumer Price Indices (CPIs) 289
contango 273–6
continuous interest rates 8
continuously monitored barriers 151–3
contrarian strategies 331
convenience yield 275–6
convexity

bond price sensitivities 265
cliquets 213–16, 218, 221–2
digital options 186
Greeks 74, 80
Heston’s model 344
implied volatility skew 55–6
mountain range options 240–1
Napoleons 226–7
stochastic volatility 63
see also Volga

copulas 109, 242, 312–19
corporate actions 9
correlation 105–20

copulas 312–14
Delta 81–2
digital options 178, 186
dispersion and 126, 128, 130, 132, 136,

138–41
equity correlation 190–1
hybrid derivatives 261, 287
matrices 109–10
measurements/interpretation 106–14
mountain range options 241–2
multi-asset sharks 162–3
portfolio management 324–5
quanto options 116–17
skew 113–14, 186
swaps 118–20
volatility and 143, 243, 256–7

corridor variance swaps 250–1, 252
counterparty risk 12, 26
coupons 6

autocallables 188, 196–8, 200
cliquets 219–21
digital options 167, 173–4, 178–80
ICBCs 137
inflation swaps 290–1
knock-out options 146–7
worst-of autocallables 200
zero coupon bonds 7–8, 20, 28–9, 161, 267

covered calls 89–90
CPIs (Consumer Price Indices) 289
credit 3–4, 25–6, 291–4
credit default swaps (CDS) 293–4
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credit ratings 291
credit risk 3–4, 25–6, 291–3
cross-currency swaps 14–16
cross-Gamma 81, 106, 126
crude oil futures curves 274–5
currencies 3, 8–16, 302–3

see also foreign exchange
currency swaps 14–16
cushions, autocallables 202–3

default risk 292–3, 302–3
deflation 289, 290
Delta 66–71, 74, 78–9

approximation formulas 84–5, 350
bear spreads 95
best-of puts 132
bull call spreads 92–3
cliquets 214
correlation Delta 81–2
digital options 170–1
lookback options 229
mountain range options 236, 239
outperformance options 142
quanto options 117–18
straddles 101, 244
thematic indices 336
up-and-out call options 162
worst-of calls 126
worst-of puts 128

demand for thematic indices 333–4
dependencies, copulas 312–15
derivatives, definitions 3, 66
digital options 167–86

autocallables and 193, 200, 202–3
cliquets 219–20
commodity modelling 309–10
copulas 318–19
forward position 352–3
multi-asset classes 299–300

dirty price, bonds 7
discrete barrier adjustments 154–5
dispersion 123–33

digital options 176–7
ICBCs 137–41
measures/interpretations 123–4
outperformance options 141–3
rainbow options 135–7
variance dispersion 256–7
worst-of down-and-in puts 158–60

diversification
hybrid derivatives 261, 295–7
multi-asset options 105
portfolio management 324

dividend swaps 16–17
dividends 8, 16–17

backwardation 275

Delta hedging 71
sensitivity 85
thematic indices 337
variance swaps 248

double-no-touch digitals 174
down-and-in put options 148–9, 153

autocallables with 194–8, 200–2
digitals 171–2
hedging 155–60
reverse convertibles 163–5
volatility and 157–8
worst-of 158–60

down-and-out put options 147–8, 153
down-variance swaps 251, 252
downside equity protection 304
Dupire’s formula 60, 61
duration, bond prices 265
dynamic strategies 66, 321, 329–32

building 330–2
specification 330–1
thematic indices 321, 332–8

economic cycles
structured products 24–5
tail end of 302

efficient portfolios 322–6
ELNs (equity linked notes) 28–9
emerging markets

currencies 302–3
thematic indices 333, 334, 336

equities 3, 8–13, 16
correlation for autocallables 190–1
interest rates

correlation 190–1
hybrids 308–9

multi-asset classes 297, 300, 301–4
participation rates 44–7
structured products 28–9
volatility indices combination 256

equity linked notes (ELNs) 28–9
equity reverse geared baskets 301–2
equity swaps 16
ETFs see exchange-traded funds
European options 31–4, 42

calls 31–4, 37–8, 42, 73, 83, 271
digitals 167–73, 177–82
Gamma hedging 73
interest rates 271
pricing 37–9
puts 31, 33–4, 42
structured products 178–82
Vega hedging 83
see also call options; put options

Everest option 235–6
exact date fitting, volatility models 61
exchange rates see foreign exchange

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



P1: JYS
index JWBK464-Osseiran February 17, 2010 15:7 Printer: Yet to come

Index 365

exchange-traded funds (ETFs) 11, 273, 337–8
exchange-traded products 3, 11–13, 273, 337–8
exotic derivatives

definition 31
FX exotics 287–8
structured products and 121–257, 271–2

expected value, risk-neutral pricing 36
extinguishable options see knock-out options

fair variance strike 245
fair volatility strike 246
fixed rate bonds 6–7
flat volatility 52, 58–60

see also Black–Scholes model
flight to quality 26
floating interest rates

hybrids 264–5, 302
swaps 13–14

floating rate notes (FRNs) 264–5
floorlets 269
floors

cliquets 208–17, 220–4
inflation 291
interest rates 269

flys see butterfly spreads
foreign exchange (FX) 10

exotic options 287–8
hybrid derivatives 279–88
implied correlations 287
modelling 310–12
vanilla options 281–6

forward contracts 11–12
forward curves 273–6, 279–81
forward position, digitals 352–3
forward price

foreign exchange 10
stocks 9–10
vanilla options 32

forward rate agreements (FRAs) 262–3
forward skew 63–4, 207–8, 210–13, 217–20, 230
forward starting options 207–8, 212, 249
FRAs (forward rate agreements) 262–3
freezing mechanism, Himalaya option 233–5
FRNs (floating rate notes) 264–5
future value (FV) 5–6
futures 12–13

curves 273–6, 279–81
Delta hedging 68
foreign exchange 279–81
hybrid derivatives 264

FV (future value) 5–6
FX see foreign exchange

Gamma 72–4, 79
approximation formulas 86, 350
bear spreads 96

bull call spreads 93
cliquets 214–16
cross-Gamma 81, 106, 126
digital options 169–70
straddles 101
variance swaps 249–50, 253–4, 257
see also Volga

Gamma swaps 253–4, 257
gap risk 332
Gaussian copula 314–18
GDRs (Global Depository Receipts) 336
gearing 45, 301–2
GFGC cliquets 210–17
GFLC cliquets 211, 213
Global Depository Receipts (GDRs) 336
global floor and cap (GFGC) cliquets 210–17
global floor local cap (GFLC) cliquets 211, 213
Gorman–Kohlhagen formula 286
government bonds 264
Greeks 65–86

approximations to 82–6, 349–50
cliquets 214
implied volatility skew 53–4
relationships between 78–80
stochastic volatility 63
variance swaps 249–50
see also Delta; Gamma; Rho; Theta; Vanna;

Vega; Volga
green energy thematic indices 333–4
Growth and Income note 179–81
growth products 25, 179–81
Gumbel copula 315

hard commodities 272–3
hedge fund strategies 329
hedge ratios 65
hedging 65–6

cost of 40–1
Delta overview 66–71, 74, 78, 84, 336
digital options 169–72
down-and-in put options 155–60
Gamma overview 72–4
lookback options 228–9
mountain range options 239–40
multi-asset classes 303–4
outperformance autocallables 203
quanto risk 117–18
Rho overview 77–8
strategies 87–90, 329
Theta overview 76–7
Vega overview 74–6, 82–3
see also risk...

Heston’s model 343–5
Himalaya option 133, 233–5, 297
historical correlation 107
historical volatility 49–51
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horizontal diversification 105, 295–6
Hull–White interest rate model 346–7
hybrid derivatives

asset classes 261–77, 279–94, 295–7, 299–312
definition 261
pricing 305–19
structuring 295–304

ICBCs see individually capped basket calls
IFRNs (inverse floating rate notes) 265
implied correlation 106, 111–13, 287
implied volatility 49, 51–2

arbitrage freedom 102–3
foreign exchange 282–3
forward starting options 208
skew 52–6

in-barriers 299
see also knock-in options

in-the-money (ITM) options 32
cliquets 212, 214–15
Delta hedging 68, 71
Gamma hedging 73
Vega hedging 76

income structured products 25, 179–81
indices 10–11

bond markets 264
constituents versus 118
credit default swaps 293–4
implied correlation 112
implied volatility skew 55, 56
inflation 289
methodology 334
thematic indices 321, 332–8
volatility derivatives 243, 254–6

individually capped basket calls (ICBCs)
137–41, 213, 225

CMS steepener hybrid 301, 308–9
inequality 351–2

inequality approximations 351–2
inflation 288–91

bonds 290
derivatives 290–1
downside equity protection 304
multi-asset class basket options 297
swaps 289–91

institutional investors 24
interest rate swaps (IRSs) 13–14, 268–9
interest rates 3–8

autocallables 190–1
caps 269
Delta hedging 71
equity hybrids 308–9
exotic structures 271–2
floors 269
hybrid derivatives 262–72, 280–1, 289
modelling 191, 305–9, 346–7

multi-asset class basket options 297
swaps 13–14, 268–9
term structure 59

intrinsic value
call options 38
put options 39
see also payoff mechanisms/descriptions

inverse floating rate hybrids 265, 302
inverse floating rate notes (IFRNs) 265
IRSs see interest rate swaps
ITM see in-the-money

Japanese Yen (JPY) 280–1
Jensen’s Alpha 329
JPY (Japanese Yen) 290–1
jumps

implied volatility skew 56
modelling 346
stochastic volatility 64

Kilimanjaro Select option 236–9
knock-in options 145, 148–50, 151–4

autocallables with 194–8, 200–2
digitals 171–2
hedging 155–60
hybrid derivatives 299
reverse convertibles 163–5

knock-out options 145–8, 151–4
foreign exchange 287–8
hybrid derivatives 299
multi-asset sharks 161–2

LFGC cliquets 211–12
LFLC cliquets 208–10, 215–18, 220–4
LIBOR see London Interbank Offered Rate
lightable options see knock-in options
linear interest rates 8
liquidity

barrier shifts based on 156
Delta hedging 71
stocks 9
structured products 27–8
thematic indices 334, 336
volatility and 51

listed products see exchange-traded products
LMM (LIBOR Market Model) 307–9
local floor and cap (LFLC) cliquets 208–10,

215–18, 220–4
local floor global cap (LFGC) cliquets 211–12
local volatility models 60–4, 143, 342–3

cliquets 210, 215
mountain range options 240–1

locally optimal portfolios 328
lock-in cliquets 222–3
log-normal distribution

Asian options 44
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Black–Scholes model 36, 60
SABR model 271

London Interbank Offered Rate (LIBOR) 3
hybrid derivatives 262–3, 267
Market Models 307–9
swaps 13–14
yield curves 5

long positions 16, 24–5, 79
lookback options 227–30

management fees, indices 337
margin calls 13
marked-to-market (MTM) products 13, 27
market price, bonds 6–7
market-value-weighted indices 11
marketing strategies 21–2, 330, 335
markets

best-of options 132–3
bond prices 6–7
LIBOR Market Model 307–9
multi-asset classes 301–3
structured products 26–8
thematic indices 333, 334, 336
trends 128–9, 132–3
worst-of options 128–9

Markowitz, H. 110–11, 327
matrices for correlation 109–10
maturities

autocallable products 187, 191
constant maturity swaps 263, 267, 272, 301,

308–9
digital options 174–5
mountain range options 235
skew through 57
term structure of volatility 56–7

MaxDelta digitals 170–1
mean-variance analysis 321–2
minimum-variance portfolios 322–6, 327
model risk 57–8
models 341–7

asset class models 305–12
capital asset pricing model 326–7
choosing 57–8
commodities 309–10
copulas 314–17
foreign exchange 310–12
interest rates 191, 305–9, 346–7
volatility models 57–64, 342–6

cliquets 210, 215
digitals 177–8
dispersion options 143
hybrid options 310
mountain range options 240–2

see also Black–Scholes model; pricing
formulas/models

momentum trading 331, 332

monitoring barrier options 151–3, 155–7
mountain range options 231–42

best-of features 133
hybrid derivatives 297
pricing formulas 239–42

MTM (marked-to-market) products 13, 27
multi-assets 105–6, 295

asset classes 295–7, 299–304, 325
autocallables 198–203
basket options 296–7
cliquets 224–6
digital options 177–8, 185, 299–300
dispersion 123, 126
Himalaya option 297
implied correlation 112–13
market views 301–3
minimum-variance portfolios 325
range accruals 300
risk hedging 303–4
sensitivities 81–2
shark notes 160–3
worst-of down-and-in puts 160
see also hybrid derivatives

multi-variate case, copulas 318

naked call options 34
Napoleons 80, 226–7
nearbys, forward curves 273
negative basis trade 293
negative correlation

autocallables 191
volatility derivatives 243, 256

net present value (NPV), swaps 14
no-touch digitals 172, 173–4, 183, 185
nominal interest rate 289
notes

Atlas note 238–40
autocallable participating notes 192–3
floating rate notes 264–5
Growth and Income 179–81
Kilimanjaro Select 236–9
outperformance autocallables 202–3
rainbow options 136–7
shark notes 160–3
single asset autocallables 187–8
strip of digitals 178–9
structured products 20–1, 26, 28–9
target redemption notes 272
Twin-Wins 194–6
worst-of autocallables 198–200, 201–2

NPV (net present value), swaps 14

offer price, structured products 27
oil

callable dual range accruals 300
equity reverse geared baskets 301–2
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oil (Continued)
futures curves 274–5
outperformance options 303

one-touch digitals 173–4
option sensitivities see Greeks
option spreads see spreads
options

definition 31
general features 31–2
strategies involving 87–103, 243–4
value of 21

OTC see over-the-counter
OTM see out-of-the-money
out-barriers 299

see also knock-out options
out-of-the-money (OTM) options 32, 46

cliquets 208–9, 212, 214–15
correlation 113, 115
Delta hedging 67–8, 71, 84
digitals 180
Gamma hedging 73
hybrid derivatives 268–9, 283
implied volatility skew 52–5
term structure of volatility 57
Vega hedging 75–6

outperformance options 141–3, 185–6, 202–3,
303

over-the-counter (OTC) products 3, 11–14,
16–17, 19–20

parallel-shift yield curves 266
Parisian barrier option 287–8
parity relationships

barrier options 151
put–call parity 34–5, 88–9, 101

partial differential equation (PDE) 79, 341–2,
345

participation rate, vanillas 44–7
path-dependency

digitals 193
lookbacks 228

payer’s role 14
payoff mechanisms/descriptions

Asian options 43
autocallable participating notes 193
barrier options 145–51, 158–61, 163–4
bear spreads 94–5
bearish cliquets 220
best-of calls 129–30
best-of puts 131
Bonus Steps certificate 181–2
bull spreads 91–2
butterfly spreads 96–7
call options 32–4, 38, 45, 89, 125, 127,

129–30, 137–8
covered calls 89

digital options 167–9, 178–82, 184–6
dispersion measures 124
Growth and Income note 179–80
ICBCs 137–8
LFLC cliquets 209–10
lookback options 227–9
mountain range options 231, 235–6, 239
multi-asset options 24–5, 106, 160–1
outperformance options 141–2, 185–6
protective puts 88
put options 32–4, 38–9, 88, 127, 131
quanto options 116
rainbow options 135–6
reverse cliquets 217–18
single asset options 163–4, 187–9
straddles 100–1
strangles 101–2
strip of digitals 178–9
variance swaps 245
Vega convexity 63
worst-of autocallables 198–201
worst-of calls 125, 127
worst-of puts 127

PDE see partial differential equation
period returns 209
portfolios

diversification 105
efficiency 322–6
Gamma hedging 74
management concepts 321–9
rebalancing 328–9, 331
variance 110–12
see also strategies

positive correlation, autocallables 190–1
premium charges, FX 282
present value (PV) 5–6, 14
price convexity see convexity
price sensitivity 65–76, 82–3

see also Greeks
price-weighted indices 11
pricing formulas/models 35–7, 65

approximations 349–51
autocallables 190, 203
barrier options 152–3, 157
best-of calls 130–1
best-of puts 131–2
capital asset pricing model 326–7
commodities 276–7
copulas 318–19
digital options 167–9, 173, 179–80
European options 37–9
hybrid derivatives 305–19
mountain range options 239–42
quanto options 116–17
structured notes 21
thematic indices 335–8
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variance swaps 246–8
Vega and price 82–3
volatility 51
worst-of calls 125–6
worst-of puts 127–8

product structure, digitals 179, 180–2
profits see payoff mechanisms/descriptions
property assets 330
protective puts 87–9, 303–4
put–call parity 34–5, 88–9, 101
put options 31–2, 42–4

bear spreads 94
best-of 131–2
bull put spreads 91–2
butterfly spreads 97
calendar spreads 100
flat volatility 59
foreign exchange 282–5
Greeks combinations 79
implied volatility skew 53–5
knock-in barriers 148–9, 153, 155–60, 163–5,

171–2, 194–8, 200–2
knock-out barriers 147–8, 153
payoffs 32–4, 38–9
pricing 38–9
protective puts 87–9, 303–4
put–call parity 34–5, 88–9, 101
ratio spreads 99
realized variance 254
straddles 100–1
structuring process 46–7
term structure of volatility 57
Theta hedging 77
VIX index 255–6
worst-of 127–9, 200–2

put ratio spreads/backspreads 99
PV (present value) 5–6, 14

quanto options 116–18, 311

rainbow options 114, 135–7, 225, 298–9
randomness

local volatility models 60
stochastic volatility 242

range
corridor variance swaps 250–1
dispersion and 123–4

range accruals 184–5, 271–2, 300
ratchet options see cliquets
ratio spreads 99
real interest rate 289
realized correlation 106–9, 112–13
realized variance options 254
realized volatility 49–51
rebalancing

dynamic strategy creation 331–2

portfolios 328–9, 331
volatility 329, 332

rebates 146–7
receiver’s role 14
redemption notes 272
reflection principle 172–3
regular knock-in options 148
regular knock-out options 146
relative dispersion 124
replacement cliquets 222–4
replication

European digitals 169
variance swaps 246–8, 251–3

repurchase agreements (repos) 8–9
retail investors 23–4
return–risk relationship 323–4
reverse cliquets 217–18
reverse convertibles 163–5
reverse knock-in options 148
reverse knock-out options 146
Rho 71, 77–8, 85–6

see also SABR model
risk/risk analysis

barrier options 155, 159–60
best-of calls 130–1
best-of puts 131–2
cliquets 210–13, 215–18, 225–6
credit risk 291–3
digital options 174–8, 179, 180–2,

186
dynamic strategies 329, 332
emerging market currencies 302–3
forward contracts 12
Greeks 65
ICBCs 138–41
lookback options 229–30
model risk 57–8
mountain range options 236, 239–42
multi-assets 303–4

cliquets 225–6
sharks 161–3

outperformance options 142–3
portfolio management 323–4
quanto options 117–18
rainbow options 136–7
sharks 161–3
single asset autocallables 189–90
structured products 20–1, 25–6, 29
worst-of autocallables 200
worst-of calls 126–7
worst-of puts 128
see also hedging

risk-free assets 325–6
risk-neutral pricing 36–7
risk reversals 283–4, 285
root mean square error (RMSE) 62
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S&P 500 index 254–6
SABR model 268, 270–1, 286, 308, 316–17,

345–6
salespeople, roles 21–2, 23
scenario observations

autocallables 195–8
best-of calls 130
best-of puts 132
cliquets 209, 213, 217–18, 220–1, 224
multi-asset sharks 160–1
Napoleons 226
reverse convertibles 164
worst-of calls 125, 127

SDE (stochastic differential equation) 341
seasonality factors 277
sell side

dispersion products 123–4
structured products 21–3

sensitivities
concept of 66
dividend sensitivity 85
multi-asset 81–2
price sensitivity 65–76, 82–3
see also Greeks

shares 8
sharks

lookback strike shark 230
multi-asset shark 160–3

Sharpe ratio 327–8
shifts see barrier shifts
short dispersion 142
short positions 16, 25, 142, 171–2
short-rate models 306–7, 346–7
simulated Gaussian copula 317–18
single asset options

autocallables 187–91
digitals 174–6
reverse convertibles 163–4

skew 49
autocallables 194, 202
barrier options 61, 63, 157–9
basket options 116
bear spreads 96
best-of calls 130
bull spreads 93
call spreads 59
commodities 276–7
correlation 113–14, 186
digital options 174–5, 177, 181, 183, 186
foreign exchange 288
forward skew 207–8, 210–13, 217–20, 230
implied volatility 52–6
local volatility models 143
lookback options 229–30
through maturities 57
measuring/trading 53–6

model risk 58
mountain range options 240
multi-asset sharks 163
rainbow options 299
stochastic volatility 62–4
thematic indices 338
variance swaps 250
worst-of puts 128

skew benefit 157
skew-sensitive products 58
Sklar’s theorem 313–14
smile dynamics 64, 240–1, 281–6
smooth surface calibration 62
snowball effect, autocallables 200–2
soft commodities 272–3
specification of strategies 330–1
Speed effect, cliquets 216
spot price

foreign exchange 10
knock-in options 148–9
vanilla options 32

spreads 59, 87, 90–100
arbitrage freedom 102–3
bid–ask spread hedging 40
butterfly spreads 55, 96–7, 103, 284–6
CDS spreads 293
digital options 169–71, 174–5
outperformance options 141–3
TED spreads 4

standard deviation
dispersion and 123–4
portfolio management 323, 325
volatility and 50

static hedging 65
statistical volatility see realized volatility
steepener options, CMS 272, 301, 308–9
sticky Delta 229
sticky strike 229
Stochastic Alpha, Beta and Rho see SABR model
stochastic differential equation (SDE) 341
stochastic interest rate models 191
stochastic volatility 62–4, 343–6

cliquets 215
FX modelling 310
mountain range options 241–2

stock market indices 10–11
stocks 3, 8–11

Atlas note 239–40
covered calls 89–90
dynamic strategies 330
implied volatility skew 55, 56
Kilimanjaro Select option 237–8

straddles 100–1, 118, 244, 284–6
strangles 101–2, 284–6
strategies

dynamic strategies 66, 321, 329–38
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hedging 87–90, 329
marketing 21–2, 330, 335
option strategies 87–103, 243–4
specification of 330–1

stress tests 22
strike date 207
striking/strike price

autocallable products 189
commodities 276–7
condor spreads 98
Delta hedging 69
digital options 169, 172, 174
flat volatility 58–9
forward options 11–12, 207–8
Gamma hedging 72
implied volatility skew 52–4
lookback options 229–30
straddles 285
vanilla options 32–3
variance swaps 245–7

strip of digitals note 178–9
structured notes 20–1, 26
structured products 19–29

American digitals 183–5
barriers in 160–5
buy side 23–6
European digitals 178–82
exotic derivatives and 121–257, 271–2
hybrid derivatives 295–304
issuing 26–7
markets 26–8
sell side 21–3
thematic indices 334–5
vanilla options 44–7
wrappers 19–20

structurer’s role 22–3
super replicate digital options 169
swap rates 267
swaps 3, 13–17

constant maturity 263, 267, 272, 301, 308–9
correlation 118–20
credit default 293–4
foreign exchange 288
inflation 289–91
interest rates 13–14, 268–9
volatility derivatives 243, 244–54, 257

swaptions 268–9
Swiss franc (CHF) 301–2
symmetric cliquets 209, 215–16
synthetic options 34–5

tail end of economic cycle 302
Take-N cliquets 222–4
target redemption notes (TARNs) 272
Taylor series 66
TED spreads 4

‘teeny’ digital options 175
term sheets 27
term structure

interest rates 59
volatility 49, 52, 56–7, 59, 277

thematic indices 321, 332–8
Theta 71, 76–7, 78–9, 249–50
thresholds, autocallables 188
time effects

Delta hedging 68–9, 71
digital options 174
Gamma hedging 72–3
realized correlation 107–9

time value
of money 5–6
of options 38–9

total return swaps 16
trader’s role 22–3
trading correlation 118–20
traditional strategies

hedging 87–90
volatility trading 243–4

Treasury rates 4
trigger options see barrier options
triggers, autocallables 188
Twin-Wins 194–6
two-asset portfolio management 323–5
two-factor short-rate models 347
two-way markets 27–8

underlying assets 321
Delta hedging 68–71
Gamma hedging 73
ICBCs 138, 141
implied correlation 111
rainbow options 135–6
realized correlation 108
thematic indices 332–3, 335

up-and-in call options 150, 151–2
up-and-out call options 146–7, 152, 161–2
up-variance swaps 251, 252
upper bound price, digitals 173

valuation of options 21, 151–5
see also pricing formulas/models

valuation team’s role 28
vanilla options 31–47

commodities 276–7
foreign exchange 281–6
price approximations 349–50
swaps 13–14
see also call options; put options

Vanna 81, 241
variable cap cliquets 221–2
variance 50, 243–54

dispersion and 123–4, 256–7
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variance (Continued)
foreign exchange 288
Greeks 249–50
mean-variance analysis 321–2
portfolios 110–12, 322–6, 327

variance dispersion 256–7
variance notional 245
variance swaps 243, 244–54, 257, 288
Vega 54, 74–6

approximation 349
autocallables 190
bear spreads 96
bull call spreads 93
cliquets 212–16, 218, 221–2
digital options 174–7, 352–3
mountain range options 235, 240–1
multi-asset sharks 162–3
Napoleons 226–7
price and 82–3
straddles 101
strangles 102
variance and 249, 253–4, 256
worst-of calls 126–7
worst-of down-and-in puts 159
see also Vega convexity

Vega buckets 76, 177
Vega convexity 63, 80, 213–16

cliquets 218, 221–2
Heston’s model 344
mountain range options 240–1
Napoleons 226–7
see also Volga

Vega-Gamma see Volga
vertical diversification 295
vertical spreads 87, 90–6
VIX index 254–6
volatility 49–57, 243–57

arbitrage freedom 102–3
autocallables 190, 194
barrier options 157–8, 163
call options 46–7
correlation and 110–12
Delta hedging 69
digital options 174–5, 177–8, 179
dispersion and 123–4, 126, 128, 130, 132,

136, 138–41, 143
forward starting options 208

Gamma hedging 72–3
GFGC cliquets 215
hybrid derivatives 261, 268, 277, 281–6, 288,

310
indices 243, 254–6
models 57–64, 240–2, 342–6

cliquets 210, 215
digitals 177–8
dispersion options 143
hybrid options 310

mountain range options 240–2
multi-asset options 106
Napoleons 226–7
rebalancing 329, 332
reverse cliquets 218
strangles 101–2
thematic indices 337–8
Vega hedging 74–6

volatility derivatives 243–57, 344–5
volatility surface 52–7, 102–3
volatility swaps 246, 288
Volga 63, 76, 80–1, 215–16

see also Vega convexity

warrants 20
wedding cake digitals 174, 183
weight constraints, dynamic strategies

331–2
worst-of options 125–9, 158–60, 164–5

autocallables 198–202
calls 125–7, 129, 131, 176–7
digitals 176–7, 182
down-and-in puts 158–60
market trends 128–9
mountain range 231–2, 235–6
Napoleons 226
puts 127–9, 200–2
reverse convertibles 164–5

wrappers, structured products 19–20

year-on-year inflation swaps 290
yield curves 4–5, 265–7, 275–6
yield enhancement 297–300

zero coupon bonds 7–8, 20, 28–9, 161,
267

zero coupon inflation swaps 290–1

Index compiled by Indexing Specialists (UK) Ltd
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