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Square-root-of-time rule 81, 90–2, 97–100,

103, 110–11, 124, 127, 129, 193, 195
SR (Sharpe ratio) 296–7, 299, 364, 366
Standard error

of variance and volatility estimators 102,
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Standardized returns 50, 58, 167, 192, 282, 296
State dependent returns 329
State transition probabilities 327
Stationary process, definition 202
Statistical arbitrage strategies 243, 365
Statistical bootstrap 349–50
Statistical factor model 47, 80–1, 86
Sterling-dollar exchange 68, 219
Stochastic trend 200, 213, 214, 218, 228, 236
Student t 92–3, 107, 131, 155–7, 159, 180,

184–5, 196, 214, 260, 264, 267–8, 272–5,
277–8, 279, 282–4, 288, 293, 295, 304,
307–8, 313, 334, 338, 345, 352, 354, 359

copula 260, 264, 267–8, 272, 274–5, 277–8,
279, 284, 288, 304

distribution 92–3, 107, 156, 180, 214,
267–8, 272, 275, 282–3, 307, 345, 354

GARCH models 159, 198
marginals 273–4, 284, 293, 313

Style analysis 13–15, 44
Style factors 1, 11, 13–15, 44
Style indices 14
Subjective probability distribution 119
Sub-prime mortgage crisis 53, 76
Symmetric copulas 267, 269
Symmetric tail dependence 264–5, 277, 298
Systematic return 11, 13, 18, 47
Systematic risk 1–3, 5, 7–10, 17, 19–23, 25,

27, 29, 44, 47, 85, 171, 314, 318, 365
components of 7
decomposition of 19
of portfolio 7, 10, 19, 22, 318

t ratio 5, 138, 140, 151, 217–18, 221, 223,
247–8

Tail dependence 264
TAQ (trade and quote) detail 330
Taylor expansion 107
TE (tracking error) 2, 28, 31, 33–45, 229,

239–43, 252
Term structure factor models 61–80
Term structure volatility forecasts 140, 147–8,

153, 196
Testing in cointegrated systems 232
TEVM (tracking error variance minimization)

239, 243
Time aggregation 187
Time series models 201–52
Time varying hedge ratios and sensitivities

167, 190, 193–5, 317
Time varying volatility model – see GARCH

Trace test 237–8
Tracking error (TE) 2, 28, 31, 33–45, 229,

239–43, 252
Tracking error variance minimization (TEVM)

239, 243
Tracking portfolio 230, 240–43, 252
Trade and quote (TAQ) detail 330
Trade durations 332
Trading activity 29, 331
Transition probabilities 163, 184, 327
Trend (or shift) component 51, 60, 176

UK government yield curves 53
Unbiased estimator 101, 115, 336
Unconditional covariance 7, 102–3
Unconditional coverage test 358, 375
Unconditional distribution tests 345
Unconditional variance 97, 99, 129–30,

134, 145, 160, 192, 201, 211, 228, 310
Unconditional volatility 88, 99, 116, 134–5,

138, 142, 157, 179, 363
Undiversifiable risk 1, 28
Unexpected return 135, 193
Unit roots 216, 219–20, 225

tests 200, 216, 225, 236, 251
Unit shock 151, 207
Univariate mean-reverting time series 202
Upper tail dependence coefficient 264
US treasury rates 78, 111–12

Value stock 13, 15
Value-at-risk (VaR) 187, 190–2, 287–9, 291,

296, 338, 347, 352–4, 356–7, 363–4, 365,
369

estimation 124, 160, 197, 287, 360
linear portfolio 191
measurement 192, 367
models 54

Value at Risk estimation with GARCH 192–3
VaR (value-at-risk) 187, 190–2, 287–9, 291,

296, 338, 347, 352–4, 356–7, 363–4, 365,
369

estimation 124, 160, 197, 287, 360
linear portfolio 191
measurement 192, 367
models 54

Variance
decomposition 12
operator 12, 17, 106, 124
swap rate 372
time varying (see GARCH)
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Vector autoregressive process 212
Vftse 278, 293–4, 305–9, 316,

322, 334
Vix 219–20, 245, 247, 278, 322, 333–4, 366,

369
Volatility clustering 113, 116, 129, 132, 135,

162, 178–81, 183, 187–8, 190–1, 196–7,
328, 347, 364, 369

Volatility targeting 144–7, 149–50
Volatility 8, 55, 74, 87–8, 90–2, 97, 102,

105–6, 113, 127, 129, 134, 139–40, 142,
145, 152, 154, 162, 178, 181, 183, 220,
330, 346, 348, 365, 368

definition of 89
estimate 91–2, 97–100, 103–4, 106, 111,

114–16, 119–20, 122, 128, 138–40, 142,
152

feedback 151, 156–7
forecasting 116–17, 128, 131, 141, 330,

335, 338, 347–50, 367–8
of hedge funds 93
long term 96, 99, 116–17, 129–31, 134–5,

137–8, 140, 142–7, 151, 157, 160, 179,
187, 196

components 184

portfolio 17, 22, 96–7, 129, 197, 253, 297,
355

realized 92, 299, 326, 330–3, 335, 351, 359,
365, 368, 372

regimes 132, 196–7, 325, 334
standard error for estimator 108
systematic 3

Vstoxx 248–50

Wald test 350, 352
Weakly stationary (covariance stationary)

203
Weibull model 302, 322–4

Yield curves 11, 47–8, 53–4, 61, 63–5, 71–2,
74–5, 76, 87, 96, 110, 112–13, 229, 302–3

Zero coupon
bond 48, 72, 114
curve 53
interest rate 62, 66

Zero drift 190, 233
‘Zero-intelligence’ market, artificial 336
Zero price-volatility correlation 189
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