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ADRs. See American depositary receipts
(ADRs)

Aggregation of options:
on different underlyings, 83–85
underlying drift, in Black-Scholes-Merton

(BSM) example, 10
Ahmad, R., 94, 97
Ait-Sahalia, Y., 28
Alexander, C., 46–47
Algorithms, genetic, 39
American depositary receipts (ADRs), 26, 29
Analysis. See also Historical data analysis;

Trade evaluation
of market impact, 80
neglect of base rate in, 159–160
neglect of sample size in, 160
post-trade (example), 171–173
pretrade (example), 165–167
principal component (PCA), 45–48
rescaled range (R/S analysis), 144–145

Anchoring and adjusting bias, 162
Annualization:

estimates from daily returns, 22
factor, 16, 93–94
higher-frequency data, 29
historical data, 16
and Parkinson estimator, 22–23
price paths (examples), 93–94
Sharpe ratio (risk measurement), 135–140
time series, 16

Apple computer (AAPL) (example), 165–173
APT (commercial factor model), 85
Assets, tradable, 12
Asymptotic solution. See Whalley-Wilmott

(WW) asymptotic solution
At-the-money (ATM) volatility

versus Corrado-Su model, 60
first day and right before expiration jumps,

88–90
versus out-of-the-money, 98

principal component analysis, 46–48
regularities in, as basis of trade, 52
straddle position, 92
VIX index (CBOE), 48–51

AtherGenics (AGIX) (examples), 153–154
Availability heuristic (rule of thumb), 155–156

Back-testing with fixed trade size, 103
Backward adjustment, 17
Backward-looking historical volatilities, 43
Baird, A. J., 78
BARRA (commercial factor model), 85
Barton, D., 61
Base rate, neglecting, in analysis, 159–160
Behavioral psychology, 149–163
Beta estimating and forecasting, 84
Betting:

coin flipping (examples), 101–103, 106–107
fixed versus proportional, 103–104
Kelly strategy, 103–113, 120–122
Oscar’s system, 114–115
positive and negative progressions, 114–115

Bias:
anchoring and adjusting, 162
availability heuristic (rule of thumb),

155–156
Black-Scholes-Merton (BSM), 41–42
cognitive, 150–162
confirmation, 160–161
conservatism and representativenenss,

158–160
correcting for, 16–31
emotional, 150–151, 157–158, 160–161
feel (intuition) in trade sizing, 102–103
getevenitis, 157
hindsight, 161–162
in measuring samples, 19, 23–24
loss aversion, 157–158
overconfidence, 151–155
overreaction and underreaction, 160
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Bias (Continued)
selective memory, 127
self-attribution, 151–152
short gamma positions, 157
short-term thinking, 156–157
types of, in trading, 150

Bid/ask spread:
in hedging, 78
interest rates, 12
in trading implied/realized spread, 47
Whalley-Wilmott (WW) asymptotic solution,

73
Black-Scholes-Merton (BSM) model:

analysis of equation, 7–14
bias of, 42
extended to incorporate skewness and

kurtosis, 55–62
hedging, 63–64
option pricing model (example), 3–5
as pricing method, 13

Bollinger band, 51–52, 125
Brandt and Kinlay studies of estimators, 25
Brandt, M. W., 25
Braun, Julian, 114–115
Browne strategy, 115–118
Browne, S., 113–118
BSM. See Black-Scholes-Merton (BSM) model
Burghart, G., 39
Butterfly spread, 77–78

Calmar ratio, 138
Carr, P., 78, 94
Certainty equivalent, 66
Chapman, S., 110
Checklist for record keeping, 129–130
Chicago Board Options Exchange Volatility

Index, 42
Close-to-close estimator

backward-looking historical volatilities, 43
compared to Garman-Klass estimator, 24
efficiency, 22–23
higher-frequency data, 29
good and bad points, 26
stock moves related to volatility, 21
30-day, 42–43

Close-to-open volatility, 24–25
Cognitive bias, 150–162
Coin flipping (example of trade sizing),

101–103, 106–107
Commercial factor models, 85
Concentration, 177
Cone. See Volatility, cone
Confidence interval in sampling, 20–21
Confirmation bias, 160–161

Consecutive successes of independent events
(example), 159

Conservatism and representativenenss bias,
158–160

Corrado, C., 58
Corrado-Su model, 58–62
CPR. See Cross product ratio
Crop reports, 53
Cross product ratio (CPR) test, 143–144

Daily returns:
delta hedges as majority of, 130
estimating annualized returns, 22
versus higher-frequency data, 28
parameters for daily change in volatility

surface, 46
Dark liquidity, 80
Data:

Brandt and Kinlay studies of estimators, 25
daily, 28
GARCH models, 37–38
higher-frequency, 22, 27–31
versus model, 37–38
opening jump–adjusted, high-frequency

volatility estimator, 29–31
seasonality and higher-frequency data, 29

Defensive hedging, 94
Definitions:

cognitive dissonance, 158
getevenitis, 157
good trader, 157
hedging, 63, 78
jump, 54
luck versus skill, 142–143
skewness and kurtosis, 54, 57
smile dynamics, 13
standard deviation, 21–22
time series, 50–52
variance (equation), 84
volatility, 16–22, 49

Delta:
aggregation of options on different

underlyings, 84
band, edge erosion due to cumulative

hedging, 71
band, S-shaped modified, 71
daily returns, 130
hedging, 65
“letting their deltas run,” 94
neutral position, 64

Dennis, K., 61
Dependency:

path, 87–93
volatility, 93–99
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Derivatives, standard for
Black-Scholes-Merton (BSM) method,
7–8

Derman, E., 46
Distribution:

Corrado-Su model, 58–62
discrete, of volatility, 37
effect of frequency of hedging, 90–93
excess kurtosis, 57
expected, of winning and losing days, 159
KURT function (Microsoft Excel), 57
leptokurtic (kurtosis greater than 3), 57
platykurtic (kurtosis smaller than 3), 57
of profit/loss as function of entry level,

124–126
Poisson (example), 80–81
price, 57–58
probability distribution function (PDF),

110–111
return, 58–62
skewness and kurtosis, 57
win/loss, 159

Dividends:
assumptions of, 12
effect of stocks going ex-dividend, 16–17

Double asymptotic method (Zakamouline),
74–78

Drawdown:
as critical performance measure, 130
Calmar ratio, 138
Sortino ratio, 138

Drift (mean returns):
estimators with drift term, 24–25
post-earnings announcement, 158–160
Rogers-Satchell estimator, 24
trading of, by equity trader, 93
of underlying, in Black-Scholes-Merton

(BSM) example, 10
versus variance, 17–20, 24
Yang-Zhang estimator, 24–27

Dunning, D., 155
Dupire, B., 97
Dynamics, implied, of volatility:

level, 48–54
skewness and kurtosis, 54–62
smile dynamics, 46–48, 54–62
strike and term structure, 45–47
surface, example of, 45–46

Econometric methods, 39
Edge. See also Trade evaluation

bid/ask spread, 78
erosion of, in hedging, 71
finding, by forecasting volatility, 3–5

implied/realized spread of index, 41, 45,
47–48

loss of, 146
psychology of traders, 149
statistical, 175

Edgeworth expansion, 62
Efficiency, close-to-close estimator and

range-based estimator, 22–23
Emotional bias, 150–151, 157–158, 160–161
Engle, R. F., 38
Entry-level distribution of profit/loss,

124–126
Error:

large, in sampling, 22
learning from, 151
psychological biases, 151–162
versus sampling error, 21

Estimators:
Brandt and Kinlay studies, 25
close-to-close estimator, 21–26
efficiency, 22–23
Garman-Klass estimator, 23–27
good and bad points, 26–27
inefficient, 19–20
maximum likelihood (MLE), 36–38
opening jump–adjusted, high-frequency

volatility, 29–31
Parkinson, 22–23
range-based, 22–23
Rogers-Satchell estimator, 24–27
volatility measurement and forecasting,

15–43
Yang-Zhang estimator, 24–27

ETF. See Exchange-traded fund
Ethier, S., 114
European options, Corrado-Su model, 62
Evaluation. See Trade evaluation
EWMA. See Exponentially weighted moving

average
Exchange-traded fund (ETF), 83
Execution ability, 176–177
Exit, reasons for, 173
Expectations, positive, 115
Expected wealth versus typical wealth, 105
Exponentially weighted moving average

(EWMA), 33–34

Fair value, 119
Feel (intuition):

and overconfidence bias, 153–155
logic-based versus intuitive trading, 2
trade sizing, 102–103

Fixed fraction system, 103
Fixed trade size system, 103
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Forecasting:
beta versus volatility, 84
Black-Scholes-Merton (BSM) bias, 41–42
GARCH models, 34–39
mean-reverting process of volatility, 34
moving window method, 32–33
outliers, 33
rolling windows, 41
term structure for volatility, 35
volatility, 31–38
volatility distribution, 38–43. See also

Volatility, cone
Forward adjustment of prices, 17
Fundamental aspects of trades, 2

Gambling. See Betting
Gamma:

aggregation of options on different
underlyings, 84

bias for short position, 157
changing, and long butterfly spread, 77–78
different deltas, 64
long and short positions, 97
and mental arithmetic, 19–20
near strike at expiration, 97
relationship with vega function, 12
short and long gamma in hedging, 94
volatile and path dependent, 12

GARCH models:
maximum likelihood function, 37
parameters, 36–37
versions of, 38

Garman, M. B., 23
Garman-Klass estimator:

bias of, 25
compared to Parkinson estimator, 24
of volatility, 23–27

Gaussian distribution and extreme risk, 13
GBM. See Geometric Brownian motion
Generalized auto-regressive conditional

heteroskedasticity (GARCH) models. See

GARCH models
Genetic algorithms, 39
Geometric Brownian motion (GBM):

Parkinson estimator, 22–23, 27
Browne strategy, 116–118
stock path (example), 90–91

Getevenitis, 157
Glaser, M., 154
Goals:

setting, 140–142
mispriced options, 8
mispriced volatility, capturing, 176
tradinggoals.xls spreadsheet, 140

Google earnings announcements (example),
156

Gram-Charlier expansion, 58, 61, 62
Greenberg, Ace, 157

Haircut:
versus bankroll, 113
collateral for clearing firm, 134
record keeping, 129

Haug, E., 62
Hedging:

aggregation of options on different
underlyings, 83–85

bandwidth (examples), 69–70, 74–77
Black-Scholes-Merton (BSM) method, 63–64
continuous versus discrete, 88
defensive, 94
delta band, 65
delta hedges as majority of daily returns, 130
discrete, and path dependency, 87–93
double asymptotic method of Zakamouline,

74–78
expiring at or near strike, 97
frequency, effect of, 90–93
historical data, 26
Hodges-Neuberger (HN) methodology,

68–69, 71, 73, 77
implied/realized volatility, 93–99
“letting their deltas run,” 94
long butterfly spread, 77–78
mispriced volatility, capturing, 176
Monte Carlo example, 64
option positions, 87–99
purpose of, 78
reduction of costs, 83
regular intervals, 65
residual risk versus single stock risk, 83
risk aversion/seeking, 66–68, 71
semistatic, 13
transaction costs, estimation of, 78–82
underlying price changes, 65–66
utility theory, 66–68
volatility smile, 13. See also Smile dynamics
Whalley-Wilmott (WW) asymptotic solution,

71–74, 77
Henrard, M., 94
Hilton, D. J., 154
Hindsight bias, 161–162
Historical data analysis. See also Analysis;

Trade evaluation
annualization, 16
annualized terms and daily returns, 22
backward adjustment, 17
backward-looking, 43
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close-to-close volatility estimator, 21–26
confidence interval of measured volatility,

20–21
convergence of sample variance to true

population variance, 20
correcting for deviations in samples, 18–22
day-to-day changes, 17
versus drift (mean returns), 17–20
forward adjustment, 17
Garman-Klass estimator, 23–27
higher-frequency data, 27–31
Microsoft Excel function (KURT), 57
Microsoft Excel function (VAR), 18
opening jump–adjusted, high-frequency

volatility estimator, 29–31
overfitting to past data, 123
Parkinson estimator, 22–23, 26–27
risk measurements, 135–140
Rogers-Satchell volatility estimator, 27
sampling error versus measurement error,

21
of volatility, 26
volatility cones, 39–43
Yang-Zhang estimator, 24–27

Hodges, S., 40, 68
Hodges-Neuberger (HN) model, 68–69, 71, 73
Hua, P., 78
Human element versus mathematical models,

2
Hurst exponent, 144–147

Iceberg order, 80
Implied/realized volatility, 93–99
Indexes:

implied/realized spread, 41, 45, 47–48
VIX index (Chicago Board of Exchange),

48–51
volatility surface (example), 45–46

Integrated volatility, 31
Interest rates:

bid/ask spread, 12
large economic releases, 53

Interoil Corporation (IOC), 123
Intuition. See Feel
Inventory reports, 53

James, Bill, 149, 150
Jarrow, R., 57
Jensen’s inequality, 18, 23
Jondeau, E., 61
Judgment calls. See Trade evaluation
Jump

calculating, of underlying (strike)
movement, 53–54

defined, 54
first day and right before expiration,

88–90
opening, 24–25
opening, adjusted high-frequency volatility

estimator, 29–31
underlying (strike) movement, 53–54, 88–90
Yang-Zhang estimator, 24

Kahneman, D., 157, 160
Kamal, M., 46
Kazemi, 138
Kelly strategy:

alternatives to, 113–118
anti- and pro-Kelly groups, 112
compared to Browne strategy, 117
gains and losses (equations), 103–113
long run versus short run, 110, 113
mean-reverting process, 120–122
probability distribution function (PDF),

110–111
ratio, 105

Kelly, John, 103–113
Kinlay, J., 25
Klass, M. J., 23
Kruger, J., 155

Lane, M., 39
Leptokurtic distribution (kurtosis greater than

3), 57
Level dynamics of volatility:

at-the-money implied volatilities, 52–54
mean reversion, definitions, 49–52
model-free volatility, 48–49

Liquidity:
dark, 80
underlying options, 12

Lo, A., 136
Logic-based versus intuitive trading, 2
Long-term potential versus short-term profits,

114
Loss aversion:

bias, 157–158
models based on, 73
psychology of traders, 157–158
in utility theory, 66–68, 71

Luck versus skill, 142–143, 151

Market:
impact analysis, 80
information, current versus historical, 41
overreaction or underreaction,

158
Martinelli, L., 76
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Mean Reversion Simulator.xls spreadsheet,
123

Mean reverting process, 119–124
Measurement error versus sampling error, 21
Measures:

Calmar ratio, 138
correcting for deviation, 18–22
gamma function in measuring normal

distribution, 18
Jensen’s inequality, 18, 23
performance, risk-adjusted, 135–140
population standard deviation, 18–19
risk, 134–140
sample standard deviation, 18–19
Sharpe ratio, 135–140
Sortino ratio, 138–140
Sterling ratio, 138–139
vega, for measuring expected profit, 11

Merrill Lynch, 80
Microsoft Excel:

KURT function (excess kurtosis),
57

Mean Reversion Simulator.xls spreadsheet,
123

Trade Sizing.xls spreadsheet, 106
Tradinggoals.xls spreadsheet, 140
VAR function, 18

Microstructure:
high-frequency data, 31
noise, 28
transaction costs, 74

Miller, William, 112
Mispriced options, 8
Mispriced volatility, capturing,

176
Mispricing, understanding causes of, 151
MLE. See Maximum likelihood estimation
Model versus data, 37–38
Models. See also Betting

Black-Scholes-Merton (BSM) sample
equation, 7–14

commercial factor models, 85
Corrado-Su, 58–62
Hodges-Neuberger (HN), 68–69, 71, 73
Kelly strategy, 103–113, 120–122
mathematical versus human element, 2–3
Ornstein-Ulenbeck mean-reverting model,

119–124
stochastic volatility model, 3

Money management. See also Portfolio
management

ad hoc schemes, 101–103
aggressive schemes, 122, 125
alternatives to Kelly strategy, 113–118

Browne strategy, 115–118
Kelly strategy, 103–113, 120–122
mean reverting process, 119–124
Ornstein-Ulenbeck mean-reverting model,

119–124
trade sizing, 118–126

Movement of trades:
large implied volatility and tendency to

reverse, 52
principal component analysis (PCA), 45–48

Moving window method, 32–33

Neglect:
of base rate, 159–160
of sample size, 160

Neuberger, A., 68
Neural networks, 39
Nondirectional strategy, 88

Omega risk measure, 139
Open-to-close volatility, 24–25
Opening jump, 24–25, 29–31, 88–89
Option positions. See also Positions

aggregating of, across different underlyings,
83–85

delta-hedged (example), 8–14
discrete hedging and path dependency,

87–93
hedging plans, 63–85
monitoring volatility, 43
normalizing of, 84
straddles, 47–48, 53

Options:
Black-Scholes-Merton (BSM) sample

equation, 7–14
pricing (valuing), 7–14
properties of, 8
short-dated, 12
standard deviation of underlying returns, 11

Ornstein-Ulenbeck mean-reverting model,
119–124

Oscar’s system (betting), 114–115
Out-of-the-money options, 135–140

Overconfidence bias, 151–155
Overfitting to past data, 123

Parameters:
daily change in volatility surface, 46
EWMA method, 36
GARCH method, 36, 36–37
of smile dynamics, 55–62
time increments versus price changes, 76

Parkinson estimator:
compared to Garman-Klass estimator, 24
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good and bad points, 26–27
high-frequency data, 30
versus close-to-close estimator, 22–23

Parkinson, M., 22–23
Path dependency:

discrete hedging and, 88
effect of drift of underlying, 93–94, 96–97
geometric Brownian motion (GBM), 90–91
profit/loss (P/L), 130
vega (equation), 87

PCA. See Principal component analysis
PDF. See Probability distribution function
Performance:

change, identifying cause of, 146–147
loss of, in long-term winning trade, 146
luck versus skill, 142–143
measures, risk-adjusted, 135–140

Persistence:
absolute, 144–147
relative, 143–144

Peters, E., 144
P/L. See Profit/loss
Platykurtic distribution (kurtosis smaller than

3), 57
Poisson distribution, 80–81
Portfolio management. See also Money

management
delta-hedged, used in BSM example, 8–14
long call/short stock, 9

Positions. See also Option positions
adjusted volatility for long and short, 70–71
long and short gamma positions (HN

solution), 73, 97
normalizing of option, 84
straddles, 47–48, 53, 92
strangles or strips versus straddles, 97

Post-earnings announcement drift,
158

Pragmatism, 2–3
Priaulet, P., 76
Price:

distribution, 57–58
moves versus time increments, 76
paths, profit/loss evolution (examples),

97–99
options (valuing), 7–14

Price changes:
and delta-hedged position, in

Black-Scholes-Merton (BSM) example,
10–11

daily versus higher-frequency data, 28
hedging, 65–66
measuring versus risk measuring, 12–13

Principal component analysis (PCA), 45–48

Probability distribution function (PDF),
110–111

Product selection, 177
Profit. See also Profit/loss (P/L)

discrete hedging, 87–93
gamma relationship with vega, 12
long-term potential versus short-term

profits, 113–114
selling implied volatility, 42
short-term versus long-term potential,

113–115
typical wealth versus expected wealth, 105

Profit/loss (P/L):
implied/realized volatility and hedging,

93–99
mark-to-market, one time step,

96
maximizing profit, 124–126
path dependency, 130
profile, 176
swings, 95
vega, 53, 87

Profitability and planning, 129
Psychology of traders:

anchoring and adjustment, 162
availability heuristic, 155–156
availability heuristic (rule of thumb),

155–156
confirmation bias, 160–161
conservatism and representativeness,

158–160
hindsight bias, 161–162
loss aversion, 157–158
overconfidence, 152–155
self-attribution bias, 151–152
short-term thinking, 156–157
versus knowledge and skill, 149

Put buying, 8

Quantity of shares, effect on transaction costs,
79–82

Range-based estimator, 22–23
Record keeping. See Trade evaluation
Rescaled range analysis (R/S analysis),

144–145
Residual risk versus single stock risk, 83
Returns:

distribution, 58–62
historical, and noise, 136
normal distribution, in

Black-Scholes-Merton (BSM) method, 17
persistence, 158
ratio of return to volatility, 137–140
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Returns (Continued)
risk-adjusted, 105
Sharpe ratio, 135–140
variance versus drift (mean returns), 17–20

Risher, B., 74
Risk:

-aversion and -seeking, 66–68, 78
due to interest charges (rho), 12
Gaussian distribution moments as

misleading, 13
hedging, 78
measuring versus price measuring, 12–13
models based on risk-aversion, 73
overall level of implied volatility, 47–48
replication, in imperfect hedging, 64
residual risk versus single stock risk, 83
Sharpe ratio, 135–140
tail, 13
underlying position
utility theory, 66–68

Risk-adjusted performance measures:
alternatives to Sharpe ratio, 137–140
Calmar ratio, 138
omega risk measure, 139
Sharpe ratio, 135–137
Sortino ratio, 138–140
Sterling ratio, 138–139

Rockinger, M., 61
Rogers, L., 24
Rogers-Satchell estimator, 24–27
Rolling windows, 41
Rubinstein, M., 61, 62
Rudd, A., 57
Rule of thumb (availability heuristic), 155–156

S-shaped modified delta, 71
Sample size:

convergence of sample variance to true
population variance, 19–20

correction factor as a function of, 19, 20
efficiency, 22–24
error in, discrete intervals of hedging, 92–93
higher-frequency data, 27–31
law of small numbers, 160

Satchell, S., 24
Scalping, aggressive, 125
Seasonality, 29–30
Sectors, breakdown by, in evaluation, 134
Self-attribution bias, 151–152
Shannon, Claude, 112
Sharpe ratio:

alternatives to, 137–140
risk-adjusted performance measures,

135–137

Short-term profit versus long-term potential,
113–115

Short-term thinking:
Oscar’s system (betting), 114–115
psychology of traders, 156–157

Skewness and kurtosis, 57
breakeven volatility, 97
excess kurtosis (kurtosis minus 3), 57
leptokurtic (kurtosis greater than 3), 57
platykurtic (kurtosis smaller than 3), 57
smile dynamics, 54–62

Smile dynamics:
Corrado-Su model, 58–62
correlation effect, 55
parameterizing, 55–62
reasons for, 54–55
variation of volatility, 46–48
versus level of volatility, 47, 54

Sortino ratio, 138
Spread:

bid/ask and transaction costs, 78–79
implied/realized volatility, 41–43, 93–99
long butterfly, 77–78

Spreadsheets:
Mean Reversion Simulator.xls, 123
Trade sizing.xls, 106
trading goals.xls, 140
VIX entry test.xls, 125

Steenbarger, Brett, 149–150, 153
Stereotypes (representativeness bias), 158–160
Sterling ratio, 138–139
Stocks:

bid/ask spread, 12, 21, 47, 73
calculating jump of underlying (strike)

movement, 53–54
close-to-close estimator, 21
effect of going ex-dividend, 16–17
historical price series, 16–17
path, geometric Brownian motion (GBM),

90–91
shorting, 12

Straddle:
standard deviation of, 92
versus strangles or strips, 97

Strike, expiring at or near, 97
Su, T., 58

Taleb, N. T., 78
Taleb, Nathan, 157
Taylor expansion:

aggregation of options on different
underlyings, 83–84

second-order, in Black-Scholes-Merton
(BSM) example, 9–11
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Term structure, 35
Thorpe, Ed, 112
Time decay, 70
Time intervals, 80–84
Time series:

annualized terms, 16
day-to-day changes, 17
definitions, 50–52
econometric methods, 39
GARCH methods, 34–39
versus price moves, 76

Tompkins, R., 40
Trade evaluation. See also Analysis; Historical

data analysis
achievement, three levels, 128
Calmar ratio, 138
checklist for record keeping, 129–130
drawdown as performance measure, 130
goal setting, 140–142
historical data analysis, 135–140
judgment calls, tracking results of, 133
margin improvements, 128
omega risk measure, 139
overmanagement, 142
performance measures, 130
persistence of performance, 142–147
planning procedures, 126–134
profitability, 129
record keeping, 176
risk-adjusted performance measures,

134–140
sectors, breakdown by, 134
Sharpe ratio, 135–140
Sortino ratio, 138
Sterling ratio, 138–139

Trade sizing:
continuously changing setting, 118–126
evaluation of projected return and risk, 176
fixed fraction system, 103
fixed trade size system, 103
logic-based versus feel (intuition), 2
positive expectations, 115
probability distribution function (PDF),

110–111
Traders, risk-averse and risk-seeking, 66–68
Trading:

concentration, 177
execution ability, 176–177
finding profitable trades, 3–6
mispriced options, 8
product selection, 177
strangles or strips versus straddles, 97
time intervals, effect on transaction costs,

80–84

Trading partner, checklist for choosing, 151
Trading strategies:

Browne strategy, 115–116
Kelly criterion, 103–113, 120–122
Ornstein-Ulenbeck mean-reverting model,

119–124
Oscar’s progressive betting system, 113–115

Tradinggoals.xls spreadsheet, 140
Transaction costs:

discrete hedging, 92–93
due to replication, 64
estimating, 78–82
fixed components, 78
hedging bandwidth, 72–74
incorporating, in models, 70, 74
microstructure issue, 74
modified options prices to allow for, 68
overmanagement, 142
Whalley-Wilmott asymptotic solution,

71–74
Tversky, A., 157, 160

Underlying (strike):
aggregation of options on different, 83–85
calculating implied jump, 53–54
close to, at expiration, 97
drift, effect of, 10, 93–94, 96–97
first day and just before expiration jumps,

88–90
hedging plans, 63–85
price paths (examples), 93–94
smile dynamics, 54–62
trading of, 64

Utility theory of hedging, 66–68

Variance:
definition (equation), 84
exponentially weighted moving average

(EWMA), 33–34
GARCH models, 34–39
rolling windows, 41

Vega:
aggregation of options on different

underlyings, 84
calculating expected profit,

11–12
defined, 11
and gamma relationship, 12
profit/loss (P/L) (equation), 87
profits, 53

VIX entry test.xls spreadsheet,
125

VIX index (Chicago Board of Exchange),
48–51
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Volatility:
adjusted for long and short positions, 70–71
at-the-money (ATM), 46–48
beta term, 84
breakeven skews, 97
cone, ranges of volatility, 39–43
cones, for historical measuring, 15, 39–43
correcting for deviations in samples, 18–24
definition of, 16–22
dependency, 93–99
dynamics, of implied, 45–62
earnings releases, 52
effect of stocks going ex-dividend, 16–17
estimators, 16–27
historical measuring, 15–43
implied, and correlation effect, 55
implied/realized spread, 11, 41, 47–48, 93–99
integrated, 31
Kelly strategy, 103–113, 120–122
large, and tendency to reverse, 52
level dynamics, 48–54
mean-reverting process, 34
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