
Index

Accuracy issues, structural models, 59–61
Adaptive model, 172
Adjusted prices, 13n1
Advanced Theory of Statistics, The (Kendall,

Stuart, and Ord), 63
Algorithmic trading (Black Boxes), 1, 3,

183–190
dynamic updating, 188
market deflation and, 189–190
modeling transaction volume and market

impact, 185–188
Alliance Capital, 165
Altvest, 161
American Airlines (AMR)–Continental

Airlines (CAL) spread, 2, 10–16,
37–39, 40–45

Antilochus, 163
Applied Multivariate Analysis (Press), 65
‘‘Arbed away’’ claim, 159–160
ARCH (autoregressive conditional

heteroscedastic) models, 75–76
ARFIMA (autoregressive fractionally

integrated moving average), 49
ARIMA (autoregressive integrated moving

average), 48–49
Arnold, V. I., 205–206n3
Asian bird flu, 175
Autocorrelation, 129–130
Automatic trading, see Algorithmic trading

(Black Boxes)
Autoregression and cointegration, 47–49
Autoregressive conditional heteroscedastic

(ARCH) models, 75–76
Autoregressive fractionally integrated

moving average (ARFIMA), 49
Autoregressive integrated moving average

(ARIMA), 48–49
Avarice, catastrophe process and, 205–209

Ball bearing analogy, 211–212
Bamberger, Gerry, 1n1
Bank of America, 165, 185, 189

Barra model, 21
Barron’s, 161
Bid-ask spread, declining, 156–159
Binomial distribution, 88–89
Black Boxes, 1, 3, 183–190

dynamic updating, 188
market deflation and, 189–190
modeling transaction volume and market

impact, 185–188
Block trading activity, 173
Bollinger bands, 17, 26
Bond futures, 85–87
Box, G.E.P., 1, 9, 48, 191
Brahe, Tyco, 6n3
British Petroleum (BP)–Royal Dutch Shell

(RD) spread, 46–47

Calibration, 12–16, 13n1, 32–36
Carroll, Lewis, 67
Catastrophe process, 191–221, 205n3

contrasted to popcorn process, 194–198
Cuscore statistics and, 200–205, 211–221
cusp, 206, 208
forecasts with, 198–200
move, 194–200
normal factor, 206, 207
risk management and, 209–211
splitting factor, 206, 207
surface, 205–206, 207
theoretical interpretation of, 205–209
trend change identification and, 200–205

Catastrophe Theory (Arnold), 205–206n3
Cauchy distribution, 74, 126
Change point identification, 200
Chi-square distribution, 96
Classical time series models, 47–52

autoregression and cointegration, 47–49
dynamic linear model, 49–50
fractal analysis, 52
pattern finding techniques, 51–52
volatility modeling, 50–51

225

CO
PYRIG

HTED
 M

ATERIA
L



226 INDEX

Cointegration and autoregression, 47–49
Competition, return decline and, 160–162
Conditional distribution, 118–119,

121–122
Conditional probability, 69
Consumer surplus, 159, 162
Continental Airlines (CAL)–American

Airlines (AMR) spread, 2, 10–16,
37–39, 40–45

Continuity, 114–117
Correlation:

first-order serial, 77–82
during loss episodes, 151–154

Correlation filters, 21–22
Correlation searches, with software, 26
Covariance, 103
Credit crisis of 1998, risk and, 145–148
Credit Suisse First Boston, 26, 38–39, 185,

189
Cuscore statistics, 200–205, 211–221

Daimler Chrysler, 24
Debt rating, risk and, 145–148
Decimalization, 156–159
Defactored returns, 55–57, 65–66
D.E. Shaw, 3, 189
Difference, 48
Discount factor, 40, 43
Discrete distribution, 73, 115
Distributions:

binomial, 88–89
Cauchy, 74, 126
Chi-square, 96
conditional, 118–119, 121–122
discrete, 73, 115
empirical, 18
Gamma, 96
inverse Gamma, 76–77
joint, 70–71
lognormal, 134–135
marginal, 86, 93
nonconstant, 82–84
normal factor, 17–18, 76–77, 82–84,

92–98, 120–124, 134
sample, 123
Student t, 75, 124–126, 201
truncated, 123
uniform, 82–84

Dividend, 13n1

DLM (dynamic linear model), 45, 49–50, 57
Dobzhansky, T., 155
Double Alpha, 3
Doubling, 11–12, 81–83
Dynamic linear model (DLM), 45, 49–50, 57
Dynamics, calibration and, 32–36
Dynamic updating, Black Boxes and, 188

Earnings, Regulation FD and, 150–151
EEG analogy, 200n1
Elsevier (ENL)–RUK spread, 99–101, 105
Empirical distribution, 18
Engle, R., 51, 75
Equilibrium, 192
ETFs (exchange traded funds), 181
European markets, decimalization and,

157–158
Event analysis, 22–26
Event correlations, 31–32
Event risk, 142–145
Evolutionary operation (EVOP), 32–36
EWMA (Exponentially weighted moving

average), 40–47
catastrophe process and, 202–204,

209–210
Cuscore statistics and, 216–221

Exchange traded funds (ETFs), 181
Expected revealed reversion, 121–122

examples, 123–124
Exponentially weighted moving average

(EWMA), 40–47
catastrophe process and, 202–204,

209–210
Cuscore statistics and, 216–221

Extreme value, spread margins and, 16–18
ExxonMobil (XON)–Microsoft (MSFT)

spread, 101, 104

Factor analysis, 54–55, 63–66
Factor model, 53–58

credit crisis and, 147
defactored returns, 55–57
factor analysis, 54–55, 63–66
prediction model, 57–58

Fair Disclosure Regulation, 150–151
Fear, catastrophe process and, 205–209
Federal Home Loan Mortgage Corp.

(FRE)–Sunamerica, Inc. (SAI) spread,
142–145



Index 227

Federal Reserve, 165
Feedback mechanism, 171–172
Fidelity, 163
Financial Times, 165
Flamsteed, John, 6n3
Ford (F)–General Motors (GM) spread,

101–102, 106–107
Forecast monitor, 42–43, 172
Forecasts:

with catastrophe process, 198–200
signal noise and, 167–174

Forecast variance, 26–28
Fractals, 52, 59, 73

Gamma distribution, 96
GARCH (generalized autoregressive

conditional heteroscedastic), 50–51,
75–76

Gauss, 91
Generalized autoregressive conditional

heteroscedastic (GARCH), 50–51,
75–76

General Motors, turning point example,
22–25

General Motors (GM)–Ford (F) spread,
101–102, 106–107

Geology analogy, 200n1
GlaxoSmithKline (GSK)–Pfizer (PFE) spread,

173
Goldman Sachs, 26, 185, 189
Gould, S. J., 174n1

Heavy tails, 17–18, 91–98
Hurdle rate of return, 209

IBM, 30
Inhomogeneous variances, 74–77, 136–137
Institutional Investor, 189
Institutional investors, return decline and,

163
Integrated autoregression, 48
Interest rates, 91, 211

credit crisis and, 145–148
volatility and, 165

International economic developments, risk
and, 145–148

Interstock volatility, 67, 99–112, 164–165
Intervention discount, 43–45

Inverse Gamma distribution, 76–77
Iraq, U.S. invasion of, 175–176, 179

Janus, 46, 165
J curve, 62–63
Jenkins, G., 48
Johnson, N. L., 134
Joint distribution, 70–71

Kendall, Maurice, 63
Keynes, J. M., 91
Kidder Peabody, 150
Kotz, S., 134

Law of reversion, see Reversion, law of
Lehman Brothers, 26, 185, 189
Leptokurtosis, 73
Linear Bayes, 221
Liquidity, decimalization and, 158–159
Logistic function, 188
Lognormal distribution, 134–135
Long Term Capital Management (LTCM),

145, 150
Loss episodes, correlation during, 151–154
Luceno, A., 191

Managers:
performance and correlation, 151–154
relative inactivity of, 166–174

Mandelbrot, Benoit B., 52, 59
Marginal distribution, 86, 93
Market deflation, 189–190
Market exposure, 29–30
Market impact, 30–31, 185–188
Market neutrality, 29
Markowitz, Harry, 99
Marsh & McLennan, 180
Merck, 180
Mergers, return decline and, 161
Microsoft (MSFT)–ExxonMobil (XOM)

spread, 101, 104
Miletus, 189
Mill’s ratio, 123
Moment, sample, 17–18, 188
Momentum, 187–188
Morgan Stanley, 1, 3, 183–185
Morningstar, 165
Moving average, see Exponentially weighted

moving average (EWMA)



228 INDEX

Multiple bets, 11–12
Mutual funds, 176

National Bureau of Economic Research
(NBER), 3, 18

NBER (National Bureau of Economic
Research), 3, 18

Neural networks, 51–52
New risk factors, 145–148
New York Stock Exchange (NYSE), 3, 189
Noise models, 10–18

multiple bets, 11–12
reverse bets, 11
rule calibration, 12–16
spread margins, 16–18

Nonconstant distributions, 82–84
Nonfactor models, credit crisis and, 148
Nonmedian quantile movements, 135–136
Nonstationary processes, 136–137
Normal factor distribution, 17–18, 76–77,

82–84, 92–98, 120–124, 134
NYSE (New York Stock Exchange), 3, 189

Observational rules, xvn1, 10–18, 37–39
calibration, 12–16
spread margins, 16–18

Ord, Keith, 63
Outliers, 106, 117, 129

Pair identification, 20–26
Pairs trading, 1–3, 9–10
Partial autocorrelation, 129
Pattern finding techniques, 51–52. See also

Algorithmic trading (Black Boxes)
PCA (principal component analysis), 54
Pfizer (PFE)–GlaxoSmithKline (GSK) spread,

173
Poisson process, 51
Popcorn process, 18–20, 58, 92

contrasted to catastrophe process,
194–198, 205n3, 209–210

Prediction model, 57–58
Press, S. J., 65
Principal component analysis (PCA), 54
Probability, conditional, 69
Process adjustment, 211
Pure reversion, 118–120

examples, 122–123, 124, 126–135,
139–140

Redemption tension, 148–150
Regulation Fair Disclosure (FD), 150–151
Relative price movement, see Interstock

volatility
Resilience, 147n1
Return decline, 155–181. See also Return

revival; Risk scenarios
‘‘arbed away’’ claim, 159–160
competition and, 160–162
decimalization and, 156–159
institutional investors and, 163
structural change and, 179–180
temporal considerations, 166–174
2003 and, 178–179
volatility and, 163–165
world events and business practices and

recent, 174–178
Return revival, 191–221. See also Return

decline
catastrophe process, 194–198
catastrophe process forecasts, 198–200
catastrophe process theoretical

interpretation, 205–209
Cuscore statistics and, 200–205, 211–221
risk management and, 209–211
trend change identification, 200–205

Revealed reversion, see Expected revealed
reversion

Reverse bets, 11
Reversion, law of, 67–89, 113–114,

139–140
first-order serial correlation and, 77–82
inhomogeneous variances and, 74–77
interstock volatility and, 67, 99–112,

164–165
looking several days ahead and, 87–89
nonconstant distributions and, 82–84
in nonstationary process, 136–137
serial correlation, 138–139
75 percent rule and, 68–74
in stationary random process, 114–136
temporal dynamics and, 91–98
U.S. bond futures and, 85–87

Reynders Gray, 26
Risk arbitrage, competition and, 160–161
Risk control, 26–32

event correlations, 31–32
forecast variance, 26–28
market exposure, 29–30
market impact, 30–31



Index 229

Risks scenarios, 141–154
catastrophe process and, 209–211
correlation during loss episodes, 151–154
event risk, 142–145
new risk factors, 145–148
redemption tension, 148–150
Regulation Fair Disclosure (FD), 150–151

Royal Dutch Shell (RD)–British Petroleum
(BP) spread, 46–47

S&P (Standard & Poor’s):
S&P 500, 28
futures and exposure, 21

Sample distribution, 123
Santayana, George, 5n2
SARS (severe acute respiratory syndrome),

175
Securities and Exchange Commission (SEC),

3, 150–151
Seismology analogy, 200n1
September 11 terrorist attacks, 175
Sequentially structured variances, 136–137
Sequentially unstructured variances, 137
Serial correlation, 138–139
75 percent rule, 68–74, 117

first-order serial correlation and, 77–82
inhomogeneous variances and, 74–77,

136–137
looking several days ahead and, 87–89
nonconstant distributions and, 82–84
U.S. bond futures and, 85–87

Severe acute respiratory syndrome (SARS),
175

Shackleton, E. H., 113
Sharpe ratio, 116
Shaw (D.E.), 3, 189
Shell, see Royal Dutch Shell (RD)–British

Petroleum (BP) spread
Sinusoid, 19–20, 170
Spatial model analogy, 200n1
Specialists, 3, 156–157
Speer, Leeds & Kellog, 189
Spitzer, Elliot, 176, 180
Spread margins, 16–18. See also specific

companies
Standard & Poor’s (S&P):

S&P 500, 28
futures and exposure, 21

Standard deviations, 16–18

Stationarity, 49, 84–85
Stationary random process, reversion in,

114–136
amount of reversion, 118–135
frequency of moves, 117
movements from other than median,

135–136
Statistical arbitrage, 1–7, 9–10
Stochastic resonance, 20, 50, 58–59, 169,

204
Stochastic volatility, 50–51
Stock split, 13n1
Stop loss, 39
Structural change, return decline and,

179–180
Structural models, 37–66

accuracy issues, 59–61
classical time series models, 47–52
doubling and, 81–83
exponentially weighted moving average,

40–47
factor model, 53–58, 63–66
stochastic resonance, 58–59

Stuart, Alan, 63
Student t distribution, 75, 124–126, 201
Sunamerica, Inc. (SAI)–Federal Home Loan

Mortgage Corp. (FRE) spread, 142–145

Tail area, 17–18
Takeover announcements, event risk and,

142–145
Tartaglia, Nunzio, 1–2, 11–12
Temporal considerations:

Black Boxes and, 185–188
return decline and, 166–174

Time weighted average price (TWAP), 193
Transaction volume, Black Boxes and,

185–188
Truncated distribution, 123
Turning point algorithm, 22–25
Turtle trade rule, 11, 20
TWAP (time weighted average price), 193

Uniform distributions, 82–84
U.S. bond futures, 85–87
Utility function, 38

Variances, inhomogeneous, 74–77, 136–137
Vector, 189



230 INDEX

Vioxx, 180
Virgil, 183
Volatility:

Black Boxes and, 189–190, 193–194
catastrophe process and, 209–211
interstock, 67, 99–112, 164
measuring spread, 108–112
return decline and, 163–165

Volatility bursts, 75–76

Volatility modeling, 50–51
Volume patterns, 24–25
VWAP (volume weighted average price),

163, 165, 193

Wavelet analysis, 51–52
Wilde, Oscar, 37
Wilmott, Paul, 1n1
World events, return decline and, 174–178


