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30/360 day count convention, concepts 3—4, 8,
145

accountants, functions 12
American options 55-8, 62, 127, 163
see also options
binomial model 72, 168
definition 55-6
annual gross interest rate 4-5, 8, 10, 145-6
annual volatility
see also volatility
definition 36
annualization 6, 8, 9—10, 36, 44, 113, 146. 1 4%,
156
arbitrage 21-2, 27-30, 31, 32-3, 515, &2,
66-73, 80, 111, 152, 153-5, 163, 176, 195,
199
definitions 21-2
no-arbitrage assumption 21-2, 38, 51-5, 57,
62, 64,75-9, 109, 112, 124, 162, 165-6,
195, 199
arbitrage price
of a bond 28-9, 31, 32-3, 152, 153-5
of a fixed income security 29, 153
of a forward contract 51-3, 115, 195
of a portfolio 22, 31, 38—46, 151
Asian options 127-8, 139, 200
asset allocation theory see portfolio theory
assets
continuous-time processes 95-107, 119-25,
186-93
definition 35
at-the-money options (ATM) 57, 60-1, 62, 71,
78-9, 81, 89, 114, 118, 123, 127-8, 130,
132-3, 139, 140, 163, 167, 176-7, 197, 200
average correlation 138

Bachelier, Louis 96
‘Ballena calls’ 80, 174-5
Bank for International Settlements 49
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barrier options 63, 70: 72, 128-9, 140, 1634,
169-70, 200-1
binomial moder 72, 169-70
definition 63, 70, 128-9, 1634
basis points 32—, 154-6
basket sptions 132, 141, 202
bear rarkets 96-7, 205
Bernouilli variables 193
“betier hedge’ concepts 137
pinary options see digital options
binomial model 65-73, 109-10, 167-72, 219
see also Black-Scholes. . .
American options 72, 168
barrier options 72, 169-70
call on a bond 72, 170-1
concepts 65-73, 109-10, 167-72, 219
critique 65, 69-70, 75
definition 65-7, 109, 219
dividends 71-2, 168
forward contracts 71, 167-8
general formulas 67
multi-step binomial trees 67-9, 70-1, 72,
167-8, 170-1
one-step binomial model 65-7, 68-9
risk-neutral probability 72-3, 75, 171-2
valuation algorithm 69-70, 72, 169
binomial trees 65-73, 1067, 167-72, 193
Black-Scholes formulas for European vanilla
options 84, 97, 102, 112-16, 194-6, 219
Black-Scholes model 84, 97, 102, 109-16, 117,
123, 124-5, 127, 128, 134-8, 194-6, 197,
199-202
see also implied volatility
assumptions 109-10, 117, 137-8
‘call spread’ 123, 135-7, 197
concepts 102, 109-16, 117, 123, 124-5, 128,
134-8, 197, 199
continuous dividends 116, 140, 196, 200
critique 112, 118, 134-8
definition 109-12
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Black-Scholes model (Continued )
dividends 109, 116, 196
exotic derivatives 12741, 199-202
forward contracts 115, 195
limit-cases 115, 194
multi-asset exotics 134-8, 140-1, 202
multiple assets 134-8
stock options 115-16, 195-6
theoretical extensions 127, 134—8
Black-Scholes partial differential equation 102,
109-16, 194-6
concepts 102, 109-16
definition 102, 109-12
bond markets 23—4
see also primary. . .; secondary. . .
bond yield 24, 30, 150-1
bonds 8, 23-34, 35-46, 72, 95-6, 150-6,
170-1
see also Bunds; fixed income securities; Gilts;
Treasury Bonds; zero-coupon. ..
arbitrage price of a bond 28-9, 31, 32-3, 152,
153-5
call on a bond 72, 170-1
cash flows 23
concepts 8, 23-34, 72, 95-6, 170-1
default risk 23, 25
definitions 23-4
investor preferences 24-5
issuer preferences 25
types 23-4
valuation methods 26, 28-9, 21.32:-3, 151,
152, 153-5, 1701
‘bootstrapping’ method 27, 29-39, 32, 152-3
see also zero-coupon ra‘e caiculation by
inference
break-even prices 83-9,.90, 182-3
Breeden-Litzenberger formula 82, 182
Broadie-Glasserman-Kou formula 129
Brownian motion 95, 98—-107, 135-8, 140,
186-93, 201
see also generalized. . .; geometric. . .; random
walks; stochastic processes
binomial trees 106-7, 193
concepts 98-107, 140, 193, 201
correlated motions 140, 201
definitions 98-100
non-differentiability factors 99, 105, 191
properties 99
simulations 104, 187
bull markets 96-7, 205
Bunds 8, 234
butterflies 61, 80, 1767
see also options; straddles

calculus review 213-15
call on a bond, binomial model 72, 170-1

call options 55-61, 62, 65-73, 75-9, 83-92,
112-16, 117-25, 127-41, 161-6, 167-85,
194-6, 197-202

concepts 55-61

definition 55-6

put-call parity 57-61, 62, 77-9, 115, 118, 161,
163, 185, 195

‘call spreads’ 80, 118, 123, 127, 135-7, 174-5,
197

capital asset pricing model (CAPM) 43-6,
157-8

see also market (systematic) risk; portfolio
theory; risk premium; risk-free rates;
specific (idiosyncratic) risk

capital gains 15

capital guaranteed performance notes 130-1

CAPM see capital esset pricing model

cash flows 7-8..12—'3, 19-34, 66-73

see also presen. value

cash marke's J2—4

‘cash-and-cury’ arbitrage strategy 52-5

CBOQL 6G, 119-20

cer tral'banks 8, 25, 33—4, 155-6

central limit theorem 78, 107, 193, 211

Chebyshev’s inequality 211

chi-square distributions 191

cliquet options 130

closed-form formulas for European options
76-81, 82, 104, 112-13, 12741, 172,
173-4, 177, 181, 187-9, 200

see also lognormal model
definition 767

company lifecycles, P/E values 15

compounding 3, 5-10, 95-6, 1034, 145-6, 147,
186

see also discounting
concepts 3, 5-10, 95-6, 1034, 145-6, 186
definition 5-6, 7

compounding of capital at annual interest rate
5-6, 95-6, 1034, 186

compounding of capital at continuous interest
rate 95-6, 1034, 186

continuous dividends, Black-Scholes model 116,
140, 196, 200, 218

continuous hedging 84-92, 124-5, 199

see also delta-hedging

continuous interest rates 9, 95-6, 103, 109-16,
147, 186, 194-6

continuous random variables 208, 210-11

see also random variables

continuous-time processes 95-107, 119-25,

186-93
see also Brownian motion; Ito. . .; random
walks; stochastic. . .

continuously compounded interest rate 9, 95-6,

103, 147, 186
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conversion formula 6, 8, 9, 95-6, 145-6
see also interest rates
convertible notes 130-1, 133
convexity 32-3, 155
corporate announcements, impacts 16-17, 31,
150, 152
corporate bonds see bonds
correlation 39-46, 1334, 138, 140-1, 156-61,
201, 202, 209-10
see also covariance; diversification
Brownian motions 140, 201
definition 39-41, 209-10
portfolios 39-46, 156-61, 209-10
properties 210
correlation modeling 138, 140-1, 202
correlation swaps 138, 140-1, 202
correlation trading 134
coupons 23-30, 31-4, 95-6, 151-6
covariance 41, 209-10
see also correlation; variance
matrix 41
properties 210
covered calls 59-60
Cox, Ross, and Rubinstein binomial model 65
see also binomial model
credit cards 9, 23, 146-7
cumulative distributions 77-9, 81, 82, 177, 181,
207-8, 211
see also distributions
definition 207-8
currency portfolios 45, 63, 158-60; 164-5
see also exchange rates

DAX 115, 124, 195, 198
day count conventions, ccucents 3—4, 8, 145
default risk 23, 25, 146
delta 76, 83-93, 104, 112-16, 118-25, 12741,
182-5, 187-9, 194-6, 197, 199-202, 220
see also gamma; spot prices
definition 84, 85-6, 220
delta-hedging 76, 83-92, 104, 112-16, 118-25,
12741, 182-5, 189, 194-6, 197, 199-202
see also dynamic trading strategies
definition 83—4
simulations 104, 189
delta-neutral positions 84-5, 184
Derman, Emanuel 136-7
differential notation, definition 214
digital options 81, 127, 139, 178, 199-200
discount rate 7-8, 13-14, 16-17, 30, 55, 75-9,
112-13, 149
see also discounting; present value
discounting 3, 7-10, 13-14, 16-17, 30, 55, 75-9,
96, 112-13, 147-8, 149
see also compounding; present value
definition 7-8

discrete hedging 137-8
discrete random variables 210-11
dispersion trades 134, 141, 202
distribution density see partial distribution
distribution histograms 104, 1867
distributions 75-9, 172-3, 207-9
see also chi-square. . .; cumulative. . .;
lognormal. . .; normal. . .; uniform. . .
diversification 39-46, 156-61
see also portfolios
dividends 14-15, 16, 20-1, 31, 51-2, 53-5, 61,
71,90, 109-10, 149, 152, 162, 167-8,
184-5,218
see also earnings per share
binomial model 71-2, 168
Black-Scholes model 109, 116, 196
forward contracts 55-2, 61, 71, 90, 162,
167-8, 184-5.213
short-selling 20--1
dollar gamma 89 91, 120-3, 185
dollar valre ot oae basis point (DVO1) see price
sensitivity of a bond
Dow [ores EuroStoxx 50 index 41-2, 121-2,
133, 138
Dcew Jones Industrial Average 123, 197
Jdownward-sloping yield curves 25, 151
drift 99-100, 110-16, 123-4, 125, 137, 194, 197,
199
see also Brownian motion
dynamic trading strategies 76, 83-92, 104,
112-16, 118-25, 12741, 182-5, 189,
194-6, 199-202
see also delta-hedging
definition 84-5

earnings, classical investment rules 11-17
earnings per share (EPS) 14-15, 16-17, 150
see also dividends; price-to-earnings ratio
ECB see European Central Bank
econometrics 104, 1867
ELNS see equity-linked notes
equity derivatives 49-64, 65-73, 161-6, 167-72
see also exotic. . .; forward contracts; futures;
options; swaps; valuation methods
concepts 49-64, 161-6
definition 49-50
popularity 49
equity-linked notes (ELNs) 130-1, 140, 200
see also structured products
European Central Bank (ECB) 33-4, 155-6
European options 55-61, 65-73, 76-9, 8§3-92,
97,102, 112-16, 117-25, 127-41, 161-6,
167-85, 194-6, 197-9
see also call. . .; options; put. . .
definition 55-6
euros 8, 63, 133, 164-5
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events 206, 209, 210
see also states of nature
Excel functions
DAYS360 4
EXP 78
NORMSINV 78
RAND 78, 174-5
SQRT 78
STDEV 37
TARGET 174
XIRR 14
XNPV 14
exchange rates 8, 45, 63, 133, 146, 158-60,
164-5
see also currency. . .
forward contracts 63, 164-5
risk 146
exercise dates see maturity (delivery) dates of
equity derivatives
exercise prices see strike (delivery) prices
exotic derivatives 50, 56, 62, 63, 70, 72, 81,
127-41, 162, 1634, 169-70, 178, 199-202
see also Asian. . .; barrier. . .; cliquet. . .;
digital. . .; forward start. . .; lookback. . .;
multi-asset. . .; structured products
Black-Scholes model 127-41, 199-202
concepts 127-41, 199-202
definition 50, 56
hedging 127-41
payoffs 127-41, 199-202
prices 127-41, 199-202
expectation 33—4, 155-6, 207, 210
see also mean
definition 207, 210
properties 210
zero-coupon rate curves 33—4, 155-6
expected returns 37-8, 43-6, 113-16, 136,
156-61, 1712
see also capital asset pricing model
expiration dates 56, 85-6, 87-8, 2201
see also maturity. . .; theta
expiry dates see maturity (delivery) dates of
equity derivatives

face value of a bond 23
fair value 75-6, 79, 81-2, 139, 185, 199-200
financial crisis from 2007 23, 120
financial markets 19-34, 50, 524, 62, 150-6,
163
bond markets 234
concepts 19-22, 50
organized exchanges 14-15, 20-1
over-the-counter (OTC) 20-1, 50
short-selling 20-1, 22, 524, 62, 163
variance swaps markets 120-1

financial portfolios see portfolios
financial securities 19-34, 49-64, 150-6, 217
see also bonds; equity derivatives
definition 19
financiers, functions 12
first-order Taylor expansion 81, 154, 177, 214
see also Taylor expansions
five-step binomial trees 69
fixed income securities 19-34, 72, 150-6, 170-1
see also bonds
arbitrage price of a fixed income security 29,
153
definition 29
flat yield curves 25, 109, 123, 124, 140, 197-8,
200
forward contracts 49-55, 57-8, 61, 62-4, 65, 71,
80-1, 90, 115:124, 162-6, 167-8, 177,
184-5, 195.1197-8
see also over-the-counter transactions
arbitrage pr'ce of a forward contract 51-3
binomial niodel 71, 167-8
Black-3choles model 115, 195
detinition 50-1
dividends 53-5, 61, 71, 90, 162, 167-8,
184-5,218
foreign exchange 63, 164-5
the Greeks 90, 184
multiple dividends 54, 63, 163
payoffs 51-5
prices 51-3, 57, 61, 62, 634, 65, 71, 80-1,
115,162, 163, 167-8, 177, 184-5, 195
put-call parity 57-8, 115, 195
single cash dividends 54-5, 61, 162, 218
single proportional dividends 55, 61, 63, 90,
162, 163, 184, 218
valuation methods 51-3, 57, 61, 62, 634, 65,
71, 80-1, 162, 163, 167-8, 177
forward interest rates 64, 165-6
forward price 51-3, 61, 62, 71, 80-1, 162, 163,
167-8, 174-5, 177, 184-5, 218
forward start options 129-30
forward variance swaps 124, 197-8
forward-neutrality 75-6
see also risk-neutral probability
fractional interest rates 95-6, 103, 186
functions of two variables, calculus review
213-14
fundamental bond value analysis 24
futures 50, 65, 119-20

gamma 85-92, 104-5, 116, 119-25, 182-5,
187-9, 191-2, 196, 199, 220-1
see also delta. . .; volga
definition 85-7, 220-1
theta 86-92, 116, 196
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Gaussian distributions see normal
distributions
generalized Brownian motion 99-100, 104, 106,
187, 192-3
geometric Brownian motion 100-7, 109-16, 117,
123-4, 125, 128, 134-8, 187-93, 194-6,
197, 199
see also Brownian motion; stochastic
processes
definition 100
positivity aspects 105, 191
government bonds see bonds
the Greeks 85-92, 104, 182, 187-9, 2201
see also delta; gamma; rho; theta; vanna; vega;
volga
concepts 85-92, 220-1
definitions 85-9, 2201
forward contracts 90, 184
hedging strategies 86
multiple Greek hedging 91, 184
gross interest rate 4-5, 8, 10, 145-6

hedge funds 35-7, 134
hedge ratio 111
hedging 35-7, 76, 83-92, 111, 114-15, 120-3,
127-41, 182-5, 194
see also delta. . .
discrete hedging 137-8
exotic derivatives 127-41
the Greeks 86, 91, 184
multiple Greek hedging 91, 184
riskless hedged portfolios 111, 135, 196
variance swaps 120-3
Heston stochastic volatility t.iode: 135-6
historical volatility see reaiizea volatility
hybrid exotic options 133
see also quanto. . .

implied volatility 113, 114-16, 117-25, 128-9,
135-8, 139-40, 195-6, 197-202
see also volatility trading
definition 114, 117-18
‘smile” 115, 118, 123, 128-9, 135-8, 139,
195, 199-200
in-the-money options (ITM) 57, 61, 80, 161,
176, 187-9
income, classical investment rules 11-17
independent events and variables, definition
209
infinite liquidity assumption 22, 31, 51-2, 57, 62,
64, 75-9, 109, 124, 151, 162, 163, 165-6,
199
inflation 7, 16, 147-8, 149-50
interest rate conversion formula 6, 8, 9, 95-6,
145-6

interest rates 3—10, 24-30, 64, 72, 89-92, 95-6,
103, 109-16, 145-8, 151, 165-6, 169, 182,

186

see also compound. . .; continuous. . .;
gross. . .; rho

concepts 3—10, 64, 95-6, 103, 109-10, 145-8,
165-6, 186

definitions 4-8, 95-6
forward interest rates 64, 165-6
internal rate of return (IRR) 13-14, 16, 148-50
see also net present value; rate of return
Internet bubble of 2000-01 15
interpolated yields, definition 26, 31, 151
intrinsic option value
see also at-the-money. . .; in-the-money. . .;
out-of-the-money.
definition 57
investment rules 1117
see also interna rute of return; present value;
price-to-carnings ratio; rate of return; time
of return
investors 4, 11-17, 24-5, 37-8
bords.24-5
Clessical investment rules 11-17
LKk X see internal rate of return
issuer preferences, bonds 25
Ito process 95, 101-3, 105, 110-11, 124-5,
189-90, 196, 199
see also stochastic. . .
definition 101
Ito-Doeblin theorem 95, 101-3, 105, 106, 110,
124-5, 135, 189-93, 196, 199
see also Black-Scholes. . .; Taylor expansions
definition 101-3, 110
heuristic proof 102-3

jumps 135-6

‘Kick-out puts’ 80, 174-5

knock-in barrier options 63, 128-9, 1634

knock-out barrier options 63, 72, 128-9, 140,
163-4, 169-70, 200

‘law of one price’ 22
see also no-arbitrage assumption
‘Law of the Unconscious Statistician’ see
transfer formula
leverage uses/strategies for options 58-9
liquidated positions 38
local volatility 1367
log-contracts 82, 91, 180-1, 185
logical operators, events 206
lognormal distributions 75-9, 100-7, 172-82,
185, 193, 209
see also distributions
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lognormal model 75-9, 83-92, 107, 109, 112,
172-85, 193
see also Black-Scholes. . .
critique 112
definition 75-9
long positions 38, 58-61, 65-73, 84-92, 124-5,
138, 168, 182-5
lookback options 129

mark-to-market valuation 38
see also arbitrage price (mark-to-market
value) of a portfolio
market prices and option values, simulations
104, 187-9
market (systematic) risk 43—4
see also capital asset pricing model
maturity date of a bond 23-34, 150-1
maturity (delivery) dates of equity derivatives
50-64, 161-6
mean 81, 98-107, 109-16, 178-9, 186-93,
194-6, 207-11
see also expectation
definition 207-8, 210
measuring time concepts 3—4, 8, 145
moneyness concepts 57
see also at-the-money. . .; in-the-money. . .;
out-of-the-money. . .
Monte Carlo simulations 78-9, 80, 129, 131,
133, 140, 174-5, 201
critique 79
definition 78-9
monthly volatility
see also volatility
definition 36
moving average 967
multi-asset exotics 131-8, 140-1, 202
see also basket. . .; dispersion trades; exotic
derivatives; quanto. . .; spread. . .; worst-of
and best-of. . .
Black-Scholes model 134-8, 140-1, 202
multi-step binomial trees 67-9, 70-1, 72, 167-8,
170-1
see also binomial model
multiple assets, Black-Scholes model 134-8
multiple dividends, forward contracts 54, 63,
163
multiple underlying assets 49, 134-8

Nasdaq 14-15, 20

net P&L 83-92, 104, 118-25, 183, 189, 199
see also payoffs; risk premium

net present value (NPV) 12-14, 16, 148-9
see also internal rate of return; present value
critique 13
definition 13, 14

Nikkei 62, 121-2, 133, 162

no-arbitrage assumption 21-2, 38, 51-5, 57, 62,
64, 75-9, 109, 115, 124, 162, 165-6, 195,
199
see also arbitrage
‘no-free-lunch rule’ 22
see also no-arbitrage assumption
normal distributions 75-9, 82, 97, 109-16, 172,
181, 184, 186-93, 194-6, 199, 208-9
see also distributions; standard. . .
definition 208-9
notional amount see face value of a bond
NPV see net present value
numerical methods 78-9
see also Monte Carlo simulations

one-step binomial medel 65-7, 68-9
see also binomia' niodel
option trading desks, strategies 83—4
option trading 2&L proxy 88-92, 104, 120-1,
128-31), 158, 1401, 189, 197, 202
options 49-5¢, 55-61, 62, 63, 65-73, 75-9, 81,
$2-92, 104, 117-25, 127-41, 161-6,
167-85, 187-93, 197-202
see also barrier. . .; Black-Scholes. . .;
butterflies; call. . .; digital. . .; European. . .;
exotic. . .; Greeks; intrinsic. . .; put. . .;
quadratic. . .; straddles
concepts 49-50, 55-61, 83-92, 117-25,
161-6, 218-21
covered calls 59-60
definitions 50, 55-6
dynamic trading strategies 76, 83-92, 104,
112-16, 118-25, 12741, 182-5, 189,
194-6, 199-202
payoffs 49, 56-64, 67-73, 75-9, 83-92,
161-6
strategies 58-61, 62, 117-25, 162
valuation methods 57-8, 65-73, 75-9,
109-16, 117-25, 167-82, 194-6, 197-9
volatility trading 117-25, 197-9
option pricing methods 57-8, 65-73, 75-9,
109-16, 117-25, 167-82, 194-6, 197-9
see also binomial model; Black-Scholes
model; lognormal model
organized exchanges 14-15, 20-1
see also financial markets
OTC see over-the-counter transactions
out-of-the-money options (OTM) 57, 61, 123,
124, 161, 197, 198
over-the-counter transactions (OTC) 20-1, 50
see also forward contracts

P/E see price-to-earnings ratio
par amount see face value of a bond
partial derivatives 213-14, 219
see also Schwartz’s theorem; second-order. . .
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partial differential equations 102-3, 109-16,
137, 194-6
see also Black-Scholes. . .
partial distribution, definition 208
path-dependent payoffs 70, 119-25
payback period see time of return
payoffs
see also net P&L
covered calls 59-60
definition 49-50, 218-19
equity derivatives 49-64, 218-19
exotic derivatives 127-41, 199-202
forward contracts 51-5
options 49, 56-64, 67-73, 75-9, 83-92, 161-6
variance swaps 120, 141, 202
PER see price-to-earnings ratio
perpetuities 16, 149
‘pinned at the strike’ scenarios 188-9
‘plain vanilla’ options 55-61, 70, 79-80, 87-92,
161-6, 1734
see also options
portfolio optimization 43-6, 160-1
portfolio theory
see also capital asset pricing model;
diversification; expected returns
concepts 38—46, 156-61
key principles 43
portfolios 19-20, 22, 35-46, 65-73, 111, 156-61
see also diversification
arbitrage price (mark-to-market value).cf a
portfolio 22, 31, 3846, 151
concepts 19, 3546, 111, 15661
correlation 3946, 156-61, 229-10
currency portfolios 45, 63,,158-60, 164-5
definition 19
prices 22, 31, 38-46, 111, 151
returns 38—46, 156-61
risk 38-46, 111, 156-61
riskless hedged portfolios 111, 135, 196
volatility 39-46, 156-61
present value 7-8, 9—-10, 12-13, 16-17, 20, 26,
66-73, 147-50
see also discounting; net. . .
price sensitivity of a bond 32-3, 154-5
price-to-earnings ratio (P/E) 14-15, 17, 150
see also time of return
company lifecycles 15
corporate announcements 17, 150
critique 15, 150
definition 14-15
prices
see also option pricing methods; valuation
methods
classical investment rules 11-17
definition 19-20
exotic derivatives 127-41, 199-202

forward contracts 51-3, 57, 61, 62, 63—4, 65,
71,80-1, 115, 162, 163, 167-8, 177, 184-5,
195
portfolios 22, 31, 3846, 111, 151
value contrasts 19-20, 38
variance swaps 120-3, 124, 141, 198, 202
primary bond markets 23—4
principal amount see face value of a bond
probabilities 75-9, 80, 97-107, 172-82, 205-11
see also lognormal model; states of nature
definition 2067, 210
summary of formulas 210-11
probability review 205-11
proportional dividends, forward contracts 55, 61,
63,90, 162, 163, 184
put options 55-61, 65-72, 75-9, 83-92, 112-16,
117-25, 127-41.16'-6, 167-85, 194-6,
197-202
concepts 55-61
definition $5-0
put-call par'ty 57-61, 62, 77-9, 115, 118, 161,
162,165, 195
PVisée present value. . .

quidratic options 81, 179-80
\Juadratic variation 105, 191-2
quanto options 133

random variables 205-6
see also continuous. . .
random walks 96-107
see also Brownian motion
ratchet options see cliquet options
rate of return (ROR) 11, 13, 15, 24-5, 31, 35-46,
130, 131, 148, 151, 156-61
see also internal. . .
critique 13
definition 11, 217
forward start options 129-30
realized volatility 38, 91, 113-16, 117-25, 134,
140-1, 185, 194-6, 197-9, 202
see also volatility trading
definition 113, 117
recombining binomial trees 70, 106-7, 193
relative bond value analysis 24
required return 8, 9, 11, 13, 16, 17, 147, 148-50
return on investment (ROI) see rate of return
return of a portfolio 38-46, 156-61
returns 8, 9, 11, 13, 15, 16, 17, 31, 3546, 130,
131, 147, 148-50, 151, 156-61
see also portfolio. . .; rate of return; required. . .
concepts 8, 11-17, 31, 3546, 113-16,
147-50, 151, 156-61
expected returns 37-8, 43-6, 113-16, 136,
156-61, 1712
risk 8, 3546, 156-61
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‘reverse cash-and-carry’ arbitrage strategy 52—4
reverse convertible notes 1301, 133
rho 85-6, 89-90, 184-5, 220-1
see also interest rate. . .
risk
see also delta-hedging; market. . .;
portfolio. . .; specific. . .; standard deviation;
volatility
definitions 35-6, 43—4, 158
portfolios 38-46, 111, 156-61
returns 8, 35-46, 156-61
risk premium 37-8, 434, 83-92, 135-8, 157-8
see also capital asset pricing model; net P&L;
Sharpe ratio
risk-free rates 37-8, 43-6, 66-73, 76, 80, 89-90,
104, 111-12, 136, 157, 1601, 171-2,
174-5, 182, 187-9
risk-neutral probability 72-3, 75, 171-2
see also forward-neutrality
riskless hedged portfolios 111, 135, 196
Rule of 72 10, 148

S&P 500 14-15, 43, 60, 62, 96-7, 118, 119-22,
131, 133, 135-6, 140, 163, 186-7, 200
Schwartz’s theorem 214
see also partial derivatives
second-order partial derivatives 213—15
second-order Taylor expansion 33, 86-92,.134;
215
see also Taylor expansions
secondary bond markets 23—4
securities lending and borrowing $2-5
semi-annual gross interest ratas -6, 8
Sharpe ratio 37-8, 44-5. 157-5, 219
see also risk premitri:
short maturity bonds, investor preferences 24-5
short positions 38, 58-61, 65-73, 84-92, 124-5,
138, 168, 182-5, 199
short-selling 20-1, 22, 52-3, 62, 163
simulations 78-9, 80, 104, 174-5, 187-9
see also Monte Carlo. . .
Brownian motion 104, 187
delta-hedging 104, 189
market prices and option values 104, 187-9
‘smile’, implied volatility 115, 118, 123, 128-9,
135-8, 139, 195, 199-200
specific (idiosyncratic) risk 43—4
see also capital asset pricing model
spot prices 53, 84-92, 110-16, 119-25, 129-30,
182-5, 194-6, 197-9
see also delta
spread options 131, 140, 201
stakeholders, banks 4
standard deviation 36-46, 75-9, 81, 98-107,
109-16, 156-61, 178-9, 186-93, 194-6,
207-11, 219-20

see also risk; variance; volatility
definition 36, 207-8, 210, 219
standard normal distributions 82, 97, 181, 184,
186-7, 199, 208
see also normal. . .
definition 208
states of nature 98, 205-6
see also events; probabilities
static trading strategies 85
stochastic calculus 99, 101-7, 192
stochastic processes 97-107, 124-5, 130-1,
186-93, 197, 199
see also Brownian motion; geometric
Brownian motion; Ito. . .
definition 98
stochastic volatility madel 130, 135-6
stock options, Blacl--Scholes model 115-16,
195-6
stock price modeling, continuous-time processes
106, 192-5
stocks, d=finidon 29
stradai=s 60—1
Lee.also butterflies; options
suuze (delivery) prices 50-64, 118, 120-3,
127-41, 161-6, 195, 199-202
see also ‘smile’
‘strips’
see also zero-coupon bonds
definition 27
structured products 130-1, 133, 140, 200
swaps 49-50, 119-25, 134, 138
see also correlation. . .; variance. . .;
volatility. . .

Taylor expansions 33, 81, 86-7, 88-92, 102-3,
154, 177, 214-15
see also first-order. . .; Ito. . .; second-order. . .
definitions 33, 81, 154, 177, 214-15
function of a single variable 214
function of two variables 214—15
term structure of interest rates 25
see also yield curves
theta 85-92, 104, 116, 182-5, 187-9, 196
see also delta-hedging; expiration dates
definition 85-6, 87-8
gamma 86-92, 116, 196
three-asset portfolio volatility 35-6, 41-2
time of return (TOR) 11-12, 1415, 148
see also price-to-earnings ratio
time series 104, 1867
time value of an option 57, 61, 77-9, 80, 87-92,
161, 176
definition 57, 77-8
negative values 80, 176
TOR see time of return
transaction costs 137-8
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transfer formula 211
Treasury Bills 35
Treasury Bonds 23, 27-8, 35-46, 95-6
see also bonds
Treasury Notes 8, 16, 35
two-asset portfolio volatility 35-6, 46,
160-1

uncertainty 97-107, 205-11

underlying assets 49-64, 65-73, 75-9, 83-92,
104-7, 109-16, 127-41, 161-6, 167-85,
187-93, 194-6, 199-202

see also binomial model; equity derivatives

uniform distributions 79, 82, 172-3, 181

upward-sloping yield curves 25, 151

USD 45, 63, 158-60, 164-5

valuation methods
see also binomial model; Black-Scholes
model; lognormal model; present value;
prices
bonds 26, 28-9, 31, 32-3, 151, 152, 153-5,
170-1
concepts 20, 22, 26, 31, 57-8, 65-73, 151,
167-72
forward contracts 51-3, 57, 61, 62, 634, 65,
71, 80-1, 162, 163, 167-8, 177
options 57-8, 65-73, 75-9, 109-16, 117-25,
167-82, 194-6, 197-9
portfolios 22, 31, 38—-46, 151
value
definition 19-20, 38, 66-7
price contrasts 19-20, 38
vanna 85
variance 41, 46, 81, 119-25 160-1, 178-9, 207,
210
see also covariance; standard deviation
definition 207, 210
properties 210
variance swaps 119-25, 141, 197-8, 202
definition 119-20
financial markets 120-1
forward variance swaps 124, 197-8
hedging 120-3
payoffs 120, 141, 202
prices 120-3, 124, 141, 198, 202
volatility trading 119-25, 141

vega 85-6, 89-91, 184-5, 220-1
see also volatility
VIX 119-20
volatility 35-46, 62, 76-9, 80, 89-92, 110-11,
113-16, 117-25, 130-8, 156-61, 162,
174-5, 182, 184-5, 194-6, 197-9, 219-20
see also implied. . .; local. . .; realized. . .; risk;
standard deviation; stochastic. . .; vega
definition 36, 39, 219-20
portfolios 39-46, 156-61
Sharpe ratio 45, 158
volatility risk 110-11, 114-15, 194
volatility swaps 119-20, 124, 134, 199
see also variance. . .
volatility trading 117-25, 141, 197-9
see also implied. . .; reelized. . .
options 118-25, 197
variance swaps 1:9-25, 141
volatility of variance 135
volga 85, 92.< 82
see also raniaa; volatility

Wiener process see Brownian motion
wors*-of and best-of options 132-3

neld curves 24-30, 31, 33-4, 62, 63, 80,
109-16, 123, 124, 140, 151, 155-6, 1634,
195-6, 197-8, 200

definition 24-5
expectations 334, 155-6
shapes 25, 30, 109, 123, 140, 151
yield to maturity 24, 26-7, 31, 35, 151
critique 26-7
definition 24, 151
yields 8, 20, 24-34, 35, 150-6

zero-coupon bonds 23-32, 51-5, 59-61, 72,
75-9, 150-2, 170-1, 200
zero-coupon rate calculation by inference 27,
29-30, 32, 152-3
see also ‘bootstrapping’ method
definition 29-30
zero-coupon rates 26-30, 31, 32-4, 51-5, 64, 72,
75-9, 80,91, 152, 153-6, 165-6, 170-1,
176, 185
definition 27-8
expectations 33—4, 155-6
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