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American options

ascots 213–14, 215, 217, 219, 222
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Monte Carlo techniques 204, 340–62
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trinomial trees 170
volatility risk 61

announcement effect 7, 35–41
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credit triangle 99
equity risk 207
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advantages 216–18
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CB warrants 226
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hedging 295
leverage 218
pricing 219–22
term sheet 216, 217

asset stripping 208
asset swaps 208–13, 226

at-the-money convertibles 27, 28, 56–7, 114
at-the-money volatility 309, 310–11, 326–7, 330
ATOS 32–3
Ayache, Forsyth and Vetzal (AFV) model 205

back testing 292–4
bankruptcy 109, 110, 115, 232, 233

see also default
Bardhan-Derman-Kani-Ergener (BDKE)

correction 175–9
bear market hedges 299, 300, 302
Beckman 72–3
Bermudan options 175
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bid-ask spreads 240, 241
binomial distribution 89–90, 103
binomial trees 85–158

Bardhan-Derman-Kani-Ergener correction
177–9

basic ingredients 86–91
branching order 164, 165–6
calculation times 171–2
Chriss tree 108–9
conditional default risk 116–20, 138–9
construction of 106–7
convergence 159–61
convertible price curve 180
Cox, Ross and Rubinstein model 107, 108,

110, 120–1, 131
credit risk 120–2
credit spread modelling 155–6
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binomial trees (cont.)
pricing 122–55
refixes/resets 145–50, 151, 153–5, 201–2
smoothing 174
standard 100–4
stochastic volatility models 334
trigger levels 329
unconditional default risk 109–16
see also multinomial models; trinomial trees

Black-Scholes model 3, 8, 81, 107, 335, 360
binomial models 99
bond plus warrant model 82
call options 115
central moments 162
convexity 80
default probability 97
forward prices 186
hedging 321, 322, 324
heptanomial model 171
lattice models 362
log returns 95
smoothing 173, 174
volatility 329–30

Bloomberg Convertible Index (BBOCONV) 11,
12, 238

bond carry 270–1
bond currency 14
bond floor 22, 32–3

binomial trees 126, 130
calculation of 129–31
convertible price curve 133, 134
payoff graph 26–7
rho 262–3
risk 207
time decay 77–8

bond plus warrant model 81–2
bond price 14
boundary conditions 31–5
branching order 164–6, 201–2
break-even analysis 69–72
break-even level 320
Brownian motion 92, 93, 95, 255, 320

discrete dividend models 189, 191
Monte Carlo techniques 330–1, 336, 361
stock borrowing 182

BSkyB 51–2
Bulgari 8–9
bull market hedges 299, 300, 302
buy-ins 182

calibration trap 361–2
call options 3, 18, 97

ascots 213–14, 217
binomial trees 105, 112, 115
forward prices 186
hedging 60, 295

interest rates 223
smoothing 173
volatility 61, 309, 361
see also calls

call price 4, 16, 25, 199–200, 356
call protection 17, 35, 70, 139
calls

accretion 139–40, 141
ascots 213, 216
Bardhan-Derman-Kani-Ergener correction

178
binomial trees 132
bond floor 22
call period 17
call trigger 17
continuation value 127–8
embedded call feature 8
makewhole clauses 137–8
Monte Carlo techniques 356
notice period 17, 141–2
PERCS 48
probability 24, 133
rational issuers 199–200
redemption of convertibles 25–6
soft call level 16–17, 135, 136, 139, 140, 156,

159, 160–1
see also call options

capital
cost of 5
distributions 21
raising 4, 57–8

capital asset pricing model (CAPM) 10
cash flow 32–3, 121, 122

asset swaps 209
binomial trees 124, 126
discounted yield advantage 72, 73
dividend 185
Monte Carlo techniques 343–6, 348–55, 356

cashout option 51
central limit theorem 88
central moments 162–3
change of control put 19, 229, 243, 245–6,

247–8, 250
charm 278–9
cheapness 65, 66
Chi Mei Optoelectronics 14
Chriss tree 108–9
‘classical’ volatility estimator 304, 307
colour 80, 282–3
confidence levels 284
contingent conversion (CoCo) 18, 129, 135
contingent payment (CoPay) 18
continuation value 112, 123, 127–9, 202, 342–3,

344–51, 353–9
continuous interest rates 87
conversion at maturity 24, 26
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accretion 141
makewhole clauses 138
probability 133

conversion premium 26, 32, 34–5, 69–72
conversion price 7, 16, 28

break-even analysis 69, 72
call price 35
call trigger 17
charm 278–9
convertible price curve 133
convexity 74, 81, 83
cross-currency 46–7
gamma 281
hedging 296, 308–9
investment premium 33–4
Kamrad and Ritchken tree 169
Monte Carlo techniques 341, 346, 350, 352–3,

355, 357
non-linearity error 160
PEPS 50, 199, 281
ratchet formula 247
refixes/resets 142–55, 201–3, 250

conversion-probability adjusted approach
156

conversion ratio 7, 16
makewhole clauses 18
parity 21
PEPS 49
refixes 142, 143–7, 150, 151–3, 202
takeovers 243–4, 245, 247–8
variable 19

conversion type 16
see also forced conversion; optional

conversion
conversion value 4

see also parity
convertible bond options 45

see also ascots
convertible bond (CB) warrants 226
convertible categories 56–7
convertible price curve 133–4, 180
convertible types 56
convexity 23, 74–5

changes over time 80–1
conditional default risk 139
double-signed gamma 79–80
first steps using 81–3
hedging 295
Jensen’s inequality 75–7
PEPS 49
refixes 142
risk 207
volatility 198–9, 326–7, 328
volga 267

corporate bonds 4, 74
credit rating 55

hedging 295–6
yields 5, 6, 274–6

counterparty risk 212, 226, 249
coupons 3, 4, 5, 15

asset swaps 208–9, 210
contingent payment 18
continuation value 127
preferreds 8

Cox, Ross and Rubinstein (CRR) model 107,
108, 110, 120–1, 131

credit
ascots 213, 216–18
derivatives 3
elementary credit model 95–9
see also credit risk; credit spreads

credit crunch 45, 59, 95, 118, 130, 229, 231, 239
see also financial crisis

credit default swaps (CDSs) 3, 59–60, 61, 87–8,
218, 295–6

credit ratings 8, 55–6
credit risk 11, 120–2, 207–8, 254

ascots 211–12, 214, 215, 217, 223
bond floor 130
hedging 295, 296
omnicron 263–5
VaR 297

credit spreads 23, 27, 33, 56, 87–8, 120–1
ascots 217–18, 219, 220, 223–6
binomial trees 122, 155–6
credit triangle 98–9
fair value 12
models 204–5
omnicron 263

credit triangle 98–9
CreditDV01 23, 263–5
cross greeks 24, 62, 276–81
currencies 3, 14, 158

cross-currency 46–8, 182–3
currency risk 48, 297

current yield (CY) 22, 274

Dana Gas 71–2
‘death spiral convertibles’ 151
debt 5, 8, 21

capital raising 4
distressed 27, 56–7, 134
interest rate impact on 123
seniority 14
structural model 97
see also default

DECS (Debt Exchangeable for Common Stock
and Dividend Enhanced Convertible Stock)
48–50

default
accretion 141
ascots 216
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default (cont.)
asset swaps 211–12
binomial trees 124, 126, 127, 155–6
credit triangle 98–9
makewhole clauses 138
Monte Carlo techniques 330–1, 352–6
redemption of convertibles 25
reduced form models 205

default probability 24
binomial trees 109, 119, 133
bond floor 33
credit spreads 88
elementary credit model 95–7
Monte Carlo techniques 330–1, 352–3

default risk
binomial trees 109–20, 138–9
elementary credit model 97
hedging 59, 60–1, 296
Monte Carlo techniques 330–1, 352–6

delta 23, 28, 253–4, 258–60
ascots 223–5
binomial trees 257
charm 278–9
convertible categories 56
equity risk 62, 296
hedging 41, 297–302, 307, 312–16, 317–22,

329
VaR 285, 289–91
yields 274

Delta Shares Equivalent (DSE) 259
derivatives 3, 21, 230–1, 251

pricing 8
theta 270
valuation 69
volatility 266

dilution 7, 41, 201
discounted cash flow 32–3, 121, 122, 344–6,

349, 351–3, 355
discounted expected value 101, 102, 112
discounted yield advantage 72–4, 82–3
discretization 163, 337, 342, 351
distressed debt 27, 56–7, 134
distribution error 160
distribution functions 88, 162, 172
dividend protection 18–19, 69, 269–70
dividends 4, 7

binomial trees 100
capital distributions 21
discounted yield advantage 72–3
discrete 184–96
entitlement 19, 52–3
preferred shares 43–4
skipping of payments 8
see also yields

documentation risk 248
dollar method of break-even analysis 70, 71

dollar-neutral pricing 254
domestic bonds 46
dotcom bubble 294
double conversion 49, 52–3
double-signed gamma 79–80
duration 22, 272–3

early redemption amount 4, 8, 16, 25, 77, 356
accretion 139, 141
continuation value 127, 128
forced conversion 129
VNU 199

efficient frontier 10–11
Enron 55
epsilon 255, 269–70
equity 5, 8, 21

announcement effect 7
ascots 213, 223
binomial models 99–122
capital raising 4
convexity 82–3
derivatives 3, 21, 230–1
discounting 205
equity-variance correlation 360, 361–2
interest rate impact on 123
portfolio optimization 10–11
value of 97
see also equity risk; shares

equity method of break-even analysis 70, 71, 72
equity risk 11, 207–8

ascots 214, 223–4
delta bleed 278
gamma 282
hedging 60, 62, 198, 250, 295, 297–8
VaR 285–7, 297

escrowed model 189–90, 191, 195
Eurobonds 46
European options

binomial trees 99, 105, 107, 113–14, 115
forward prices 186
heptanomial models 171–2
Heston model 336
Monte Carlo techniques 335, 340
smoothing 173

Exane Europe Convertible Bond Index 232,
235–8

excess gain 320, 322–4
exchange rates 14, 46–8
exchangeables 5–7, 20, 41, 51–2, 243
exercise boundary 340–2
exit probabilities 132, 133, 136
expected shortfall 291–2

face value 14
financial crisis 8, 28–31, 55, 231–8, 239

see also credit crunch
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financing risk 250–1
finite difference method 203–4, 255, 257
firm value 204
Fitch Ratings 55
fixed income 3, 8, 21, 230, 262

convexity 81–2
credit risk 207
measures 272–6

flat credit spread model 156
floating rate notes (FRNs) 211
forced conversion 4, 25, 121, 127, 128

accretion 140, 141
calls 35
continuation value 129
makewhole clauses 18, 137–8
Monte Carlo techniques 358
probability 24, 133, 136, 196

foreign convertible bonds 46
Fortis Bank 28–31
forward prices 102, 185–8, 190–1, 223
fraud 55
fugit 23, 114, 196, 262, 263, 266, 296
funding costs 314

gamma 23, 28, 253–4, 260–1, 262, 277–8
binomial trees 257
colour 282–3
conditional default risk 138–9
convexity 74–5
double-signed 79–80, 199
link with theta 271, 272
‘long’ 77
payoff graph 26–7
PEPS 49–50
refixes 150
speed 281–2
trading 311–24
volatility 198–9

Garman-Klass estimator 306
Gaussian distribution see normal distribution
Gedeon Richter 5–7
Goldman Sachs method 121, 122, 156, 205
governing law 20
greeks 253–72

ascots 222–6
cross greeks 24, 62, 276–81
risk 229
see also delta; gamma; rho; vega

Harakosan 144
Hedge Fund Research (HFR) 62, 63, 238, 239
hedge funds 59, 86

ascots 213–15, 218
financial crisis 232–3, 234
risk 207, 250–1
stock borrowing 181

hedge ratios 14, 23, 80
hedging 41, 59–62, 86, 205, 295–328

delta 297–302, 307, 329
double-signed gamma 80
gamma trading 311–24
instruments 295–6
model risk 248–9
operational risk 250
rebalancing 312–14, 315
refixes 142
stock borrowing 180–1, 182
transaction costs 196–9
VaR 289–91
variance swaps 324–8
volatility 302–11

heptanomial models 170–2, 173, 176–7, 196,
197, 257

Heston model 333–4, 336–7, 358–61, 362
high yield bonds 44, 56
historical VaR 287–9, 290–1, 293
Hungary 5
hybrid securities 3, 4, 21, 43

iBoxx Investment Grade Index 10, 12
in-the-money convertibles 27, 28, 56–7, 134,

349–50
Ingersoll model 204
Intel 60–1, 263, 264, 297, 304–11
intensity-based credit modelling 97, 109
interest, accrued 15, 16, 127n9, 129, 270–1
interest rate 25–6, 256–7

ascots 219, 222–3
binomial trees 100, 113, 122–3, 124, 167
continuous 87
default risk 116, 117
forward prices 187
rho 23, 222–3, 261–3, 276–7
volatility 122, 332–3

interest rate risk 11, 60, 61, 297
interest rate swaps (IRSs) 214
intermediaries 214, 215, 216
International Power 130–1
investment banks 43, 45, 63, 213–15, 218, 226
investment premium 22, 26, 32, 33–4
investors 8–12, 58–62, 199

144A rule 57–8
ascots 214
counterparty risk 226
portfolio risk 230

ISIN 14
issuance 64–6
issue outstanding 14
Itō’s lemma 92, 94, 183, 186

Jensen’s inequality 75–7
JP Morgan 251, 283
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jump-diffusion models 91
junk bonds 27, 28, 139
jurisdiction 20

Kamrad and Ritchken tree 169–70
kernel smoothing 173–4

lattice models 161, 163, 164, 171, 203, 362
adaptive mesh method 174
ascots 215, 220–2
branching process 165
continuation value 343
convergence rate 166, 173
transaction costs 198
truncation 175
see also multinomial models

lead managers 63
Legg Mason 49–50
Lehman Brothers 30, 55, 62, 130–1, 232, 298
leverage 218, 250–1, 301
Libor rate 87, 208, 209–11, 214
liquidity risk 239–42, 292
log returns 87, 88–9, 94–5

binomial trees 107, 108, 115
central moments 162, 163

Long Term Capital Management (LTCM) 86,
239, 294

Longstaff and Schwartz (LS) model 204, 343–6,
351, 352, 356

Lonking Holdings Ltd 14
look back 19, 51

makewhole clauses 17–18, 137–8
mandatory securities 48–50, 139
mark-to-market (MTM) value 327–8
market makers 64
market risk 229, 238–9, 284, 286, 290
Markit CDX North America Investment Grade

Credit Index (CDX IG) 116–19
martingale pricing 334–5
mergers and acquisitions (M & A) 19, 20, 242–8
Merrill Lynch Global Convertible Index 10, 55,

232, 238, 250, 298
convertible types 28, 56
maturity 57
regions 57, 58
volatility 241, 242

model risk 248–9
modified duration 22, 272–3
Modigliani-Miller theorem 4
moments 161–3, 164, 165

heptanomial models 170–1
trinomial models 166–7, 168, 169

moneyness 134
gamma 261
refixes 142, 143, 144–5, 148–50

Monte Carlo techniques 94, 203–4, 329–62
Brownian motion with default 330–1, 336, 361
calibration trap 361–2
calls and puts 356–8
default 352–6
deterministic volatility 330
Longstaff and Schwartz model 204, 343–6,

351, 352, 356
no default 346–52
stochastic volatility 330, 331–4, 336–7, 338,

358–61, 362
VaR 289, 290–2, 293, 297
variance reduction 338–40

Moody’s Investor Services 55, 98
MSCI World Index 10, 12, 118–19, 235–8, 241,

242
MTU Aero Engines 52
multinomial models 159–205

adaptive mesh method 174
Bardhan-Derman-Kani-Ergener correction

175–9
cross-currency 182–3
discrete dividends 184–96
heptanomial 170–2, 173, 176–7, 196, 197, 257
pricing dilution 201
rational issuers 199–200
refixes/resets 201–3
Richardson extrapolation 175
smoothing 173–4
stock borrowing 179–82
transaction costs 196–9
truncation 175
see also lattice models; trinomial trees

negative pledges 20
new issuance 64–6
New York Stock Exchange (NYSE) 181, 251
News Corp 51–2
Nokian Tyres 246–7, 261, 263, 264, 270, 290–1
non-linearity error 160–1, 169, 176, 177
normal distribution 88–9, 90, 94–5, 115, 162–4
notice period 141–2

OCEANEs 43, 52–3
omnicron 23, 255, 256, 263–5
operational risk 249–50
option theta 271, 272
optional conversion 25, 121, 123, 128, 134–5

accretion 141
continuation value 129
makewhole clauses 137–8
Monte Carlo techniques 346, 347, 355, 356–8
probability 24, 133, 196, 198

options
ascots 219–20
binomial trees 108
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break-up of convertible components 74
convertible bond 45
hedging 60, 295–6
volatility 308–9, 361–2
see also American options; call options;

European options; put options
out-of-the-money convertibles 27, 28, 33–4, 50,

57, 310, 338
outright investors 58–9

parametric VaR 285–7
parity 33, 74, 82–3

convertible price curve 133, 180
cross-currency effect 47–8
definition of 21
Fortis cash convertible 31
gamma 261, 262
payoff graph 26–7
price relationship 28–9
refixes 142, 148–50
time decay 77
see also premium to parity

Parkinson estimator 306
participation ratio 9
path-dependency 107, 151, 321, 336
paying agents 64
payoff 3–4, 25–31

binomial trees 104–5
convergence rate 166
default risk 109–11
fixed income 81
mandatory securities 139
Monte Carlo method 335
PEPS 49
PERCS 48
smoothing 173

Peabody Energy 71–2
penalties 215–16
PEPS (Participating Equity Preferred Stock)

48–50, 199, 281, 282
PERCS (Preferred Equity Redeemable

Cumulative Stock) 48
perpetuals 46
piecewise lognormal model 191–4,

195–6
Poisson distribution 90–1, 109, 182, 330–1
Porsche 181
portfolio delta 259–60, 261
portfolio gamma 261
portfolio management 230, 250, 295, 301
portfolio optimization 10–11
portfolio risk 10–11, 229–38, 251–2, 284–94
potential future exposure (PFE) 249
preferred shares 8, 43–5
premium to parity 21–2, 34–5

convertible price curve 133, 134

financial crisis 235, 237
takeovers 244

prices
bond 14
call 4, 16, 25, 199–200, 356
cheapness 66
convertible price curve 133–4, 180
forward 102, 185–8, 190–1, 223
parity relationship 28–9
payoff graph 26–7
put 16, 136
see also conversion price; share prices; spot

prices; stock prices
pricing 25, 69–83

ascots 213, 219–22, 223
Bardhan-Derman-Kani-Ergener correction

175–9
binomial trees 104–6, 122–55
default risk 112–16
derivatives 8
dilution 201
discrete dividend models 194–6
double-signed gamma 80
greeks 253–7
martingale 334–5
models 203–5
Monte Carlo techniques 334–40, 358–61
refixes/resets 142–55, 201–3
Richardson extrapolation 175
volatility 23, 303
see also valuation

PRIDE (Preferred Redeemable Increased
Dividend Securities) 48–50

prime brokers 232–3, 235, 250–1, 301
privatization 5–7
probability

binomial distribution 89–90
branching process 164–6
call 24, 200
conversion 24, 121, 196, 197–8
conversion-probability adjusted approach 156
elementary credit model 95–7
exit 132, 133, 136
heptanomial models 170–1
optional conversion 134–5
put 24
redemption 24
risk-neutral 101, 104, 106, 108, 109, 114
survival 96, 124, 126, 131, 272, 331, 352
Tian’s equal probability tree 168
trinomial model 168
VaR concept 284
see also default probability

probability density function 88
probability mass function 88, 90
prospectuses 58, 229–30
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psi 255, 256
put options 4, 82–3

binomial trees 108, 112
default risk 113–16, 118, 120
hedging 295
heptanomial models 171–2
notice period 142
PEPS 50
reversible convertibles 45
trinomial trees 170
volatility 61, 309
see also puts

put price 16, 136
puts

accretion 141
binomial trees 131–2
bond floor 22
change of control 19, 229, 243, 245–6, 247–8,

250
continuation value 128–9
convertible 135–7
duration to 22
makewhole clauses 138
Monte Carlo techniques 356–8
probability 24, 133
redemption of convertibles 25
vega 267, 268
yield to put 22, 273
see also put options

Q-Cells 13, 16–17, 19, 23, 64, 162–3
quote format 15

ratchets 20
ratchet formula 245, 247
ratchet schedule 244–5, 247–8

rating agencies 8, 55–6
rational issuers 199–200
raw moments 161
recovery rate 97–8, 99, 111, 123
recovery value 110–12
redemption 15, 25–6, 207

accretion 141
makewhole clauses 138
probability 24, 133, 136

reduced form approach 97, 205, 296
reference swaps 214, 215, 216, 217
refixes/resets 18, 142–55, 250, 338

multinomial models 201–3
multiple 150–5

regions 57, 58
regulation 55, 181, 245, 250
Reticel 32, 34
reversible convertibles 45
rho 23, 222–3, 254, 256–7, 261–3, 276–7
Richardson extrapolation (RE) 175

ring fencing 20, 52
risk 86, 229–94

ascots 207, 208
back testing 292–4
coherent measures 251–3
components 207–8
convertible bond options 45
counterparty 212, 226, 249
credit spreads 87–8, 204–5
cross greeks 276–81
currency 48, 297
documentation 248
financing 250–1
finite difference method 204
fixed income measures 272–6
greeks 253–72
hedging 59–62, 295, 297–9, 301
investment premium 33–4
liquidity 239–42, 292
market 229, 238–9, 284, 286, 290
model 248–9
monetization of 5
operational 249–50
portfolio 10–11, 229–38, 251–2, 284–94
regulation 250
ring fencing 20, 52
risk-neutrality 179, 182
speed and colour 281–3
stress testing 294
takeover 242–8
VaR concept 251, 252, 283–94, 297
see also credit risk; default risk; equity risk

risk-free rate 122–3, 126
Risk Valuation (RIVA) 251
RiskMetrics Group 283, 288–9
Rogers-Satchell estimator 306, 307
rollback 128, 156, 202

Bardhan-Derman-Kani-Ergener correction
178

piecewise lognormal model 192, 194
Russian crisis (1998) 294

Securities Act (1933) 57–8
Securities and Exchange Commission (SEC) 55,

57, 181
SEDOL 14
selling restrictions 20
September 11th 2001 terrorist attacks 294
share prices 5, 9

accumulation model 190–1
ascots 220–1
Bardhan-Derman-Kani-Ergener correction

178
binomial trees 106, 159–60
branching process 165
calibration 362
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charm 278–9
conditional default risk 139
conversion premium 34–5
convertible price curve 133, 180
credit risk 296
default probability 33, 330–1
distribution error 160
dollar-neutral pricing 254
fair value 12
forced conversion 25
Fortis Bank 31
hedging 298, 299–302, 312–14, 316, 317–24
Jensen’s inequality 76–7
log returns 87
Monte Carlo techniques 336–7, 338–9, 341–2,

347, 352, 357–60
optional conversion 25
PEPS 49, 50, 199
piecewise lognormal model 192–4
refixes 142–3, 145–6, 150, 151–3
stochastic calculus 93–5
truncation 175
VaR 285–6
vega 280–1
volatility 219, 303–6, 310–11, 330,

333–4
volga 268
see also stock prices

shares
arbitrage 41
binomial trees 100–2
capital distributions 21
conversion of bond into 3–4, 121, 127–8, 135,

153, 196, 199, 340–2, 349–50, 352–4, 356
Delta Shares Equivalent 259
dilution 7, 41, 201
dividend entitlement 19, 52–3
forward prices 102, 185–8, 223
hedging of risk 60–2
issue of 7, 35–41, 64–6
mandatory securities 48
parity 21
PEPS 49
preferred 8, 43–5
reversible convertibles 45
ring fencing 20, 52
short selling 329
stock borrowing 180–2
takeovers 244–5, 247, 248
transaction costs 196
see also equity

short selling 181, 232, 299–302, 329
‘side pockets’ 234
Sino-Environment Technology 150–1
skew sensitivity 328
smoothing 173–4

snapshot resets 142, 156
soft call level 16–17, 135–6, 139–40, 156, 159,

160–1, 175–7
SPAN risk measure 251
speed 80, 281–2
spot prices 133, 186–8, 190–1

Bardhan-Derman-Kani-Ergener correction
178, 179

rho 277
vega 280–1

Standard & Poor’s (S&P) 55, 130
step-up conversion 20
stochastic calculus 91–5, 186
stochastic equations 91–2, 182–3, 189, 329–30
stochastic volatility models 3, 267–8, 281, 330,

331–4, 336–7, 338, 358–61, 362
stock 4, 48–50
stock borrowing 179–82, 314, 315
stock currency 14
stock prices

arbitrage 57
ascots 221
binomial trees 100–2, 107, 109, 114–15, 122,

124, 125, 157
branching process 165
contingent conversion 18
default risk 138–9
discrete dividend models 189–92, 194
distribution error 160
Fortis cash convertible 30–1
heptanomial models 170–1
Jensen’s inequality 76
Kamrad and Ritchken tree 169–70
payoff graph 26–7
price changes 137
reduced form models 205
refixes 142, 146–7, 155
stochastic calculus 93
time decay 78
truncation 175
volatility 302–3, 310
see also share prices

straddles 324–5
stress testing 294
structural models 97, 204
SubSea 7 convertible 46–8
survival probability 96, 124, 126, 131, 272, 331,

352
swaps 60, 61

see also ascots; credit default swaps
SX5E Index 331–3

Takashimaya 299–302
takeover protection 19, 245
takeover risk 242–8
taxation 7, 20
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terminology
advanced 17–20
analytics and hedge ratios 21–4
basic 13–17
legal 20–1

theta 79, 255, 270–2
Tian’s equal probability tree 168
time decay 77–9, 80, 313, 328
time-weighted volatility correction 189, 195–6
transaction costs 196–9, 314–17
treasury shares 52–3
trigger level 17, 135, 139, 159, 329

Bardhan-Derman-Kani-Ergener correction
176–9

dividend protection 270
non-linearity error 160–1
PEPS 49, 50
refixes 142

trinomial trees 165, 166–70, 195–6
additions and multiplications 171, 172
ascots 220–2
exercise boundary 340–1
greeks 257
Monte Carlo techniques 351, 352
refixes 202
smoothing 173

truncation 175
trustees 63–4
Tsiveriotis and Fernandes (TF) approach 121–2,

205

Undertakings for Collective Investment in
Transferable Services (UCITS) 249

uniform volatility correction 189, 195–6

valuation 4, 69
ascots 222
binomial trees 85–158, 159–61
convexity 74–5, 81–3
fair value 12
Jensen’s inequality 76–7
model risk 248
risk-neutral 101
see also pricing

Value at Risk (VaR) 251, 252, 283–94, 297
vanilla options

dividend yield 184
payoff function 166
portfolio gamma 261
refixes 143
vega 280
volatility 199

vanna 24, 280–1, 302
variance reduction techniques 338–40
variance swaps 309, 324–8
vega 23, 255, 265–7, 268, 282

ascots 225–6

variance swaps 325–6, 328
volatility risk 61, 280–1, 324–5, 361

venture capitalism 12
VNU 199
volatility 10, 23, 158

ascots 219
binomial trees 100, 107, 108, 113, 124, 167
cone 306–8
cross greeks 278
default risk 116, 117
delta 302
deterministic 330
discrete dividend models 195–6
double-signed gamma 80
efficient frontier 11
escrowed model 189–90
fair value 12
hedging 302–11, 314, 316, 317–24
interest rate 122
Jensen’s inequality 77
monetization of risk 5
reversible convertibles 45
‘smile’ pattern 310, 311, 329–30
spikes 240–2
stochastic calculus 93
stochastic volatility models 3, 267–8, 281,

330, 331–4, 336–7, 338, 358–61, 362
surface 308–9, 310, 329
transaction costs 198–9
VaR 285–6, 292
variance swaps 324–8
vega 255, 265–7, 280–1
volga 267–9

volatility risk 324–5, 361
hedging 60, 61, 62, 295
VaR 297

volga 267–9, 277–8, 361

Wiener process 92, 93, 95, 122, 182–3, 316, 331
window resets 142, 156

Xerox 181

yield advantage 23, 69–72
discounted 72–4, 82–3

yield to maturity (YTM) 22, 273–6
yield to put (YTP) 22, 273
yields 6, 12, 195, 273–6

accreting 139–41
binomial trees 100, 113, 124, 167
corporate bonds 5
current 22
default risk 116, 117
optional conversion 134–5
see also dividends

Z spreads 87–8
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