ACD (autoregressive conditional duration)
303, 332-3, 338
Active fund management 31, 36, 45
Active fund managers 31, 42-3
Active return 2, 28, 31-4, 36-43, 45
Active risk 2, 31-2, 40-5
Active weights, definition of 33
ACTIVOPS (optimizer) 28
ADF(1) test 219-20
AFBA Five Star Large Cap fund 21
A-GARCH model 148-50, 159, 162,
167, 196
see also Asymmetric GARCH
AIC (Akaike information criterion) 283, 345,
361
Akaike information criterion (AIC) 283, 345,
361
Alan Greenspan’s policies 112
All Share index 28-9
Alpha models 365
Amex and Cisco stocks 8
Annual volatility 5, 69, 81, 91, 183
Annualizing factor 91, 100, 143, 149
Applications to stress testing 74-6
ARCH (autoregressive conditional
heteroscedasticity) 4, 7, 131, 135
ARMA (autoregressive moving average)
205-10, 213, 250, 337
Ask price 331
Asset-liability management 72, 86
Asset managers 3-4, 6, 10, 81, 86
Asymmetric GARCH 131, 133, 145-56, 163,
179, 180-3, 185, 196, 347, 366
categorization of models 147-54
analytic term structure formulae
154-6
simulation

149-50,

180-3

Index

Asymmetric response function 151, 153

Asymmetric tail dependence 254, 264-6, 268,
271-2, 291, 298-9

Asymmetric volatility
182-3

Autocorrelation  92-3, 129, 201, 203, 208-9,
211, 215, 217, 219, 224, 234, 236, 248,
343, 348, 352, 361

Autocorrelation functions 208-9, 343, 348,
352, 361

Autoregressive conditional duration (ACD)
303, 332-3, 338

Autoregressive conditional heteroscedasticity
(ARCH) 4,7, 131,135

Autoregressive (AR) model
209-10, 223, 243, 345

estimation of 210

Autoregressive moving average (ARMA)
205-10, 213, 250, 337

Averaging period 115-17, 198, 358

133, 148, 166,

136, 2034, 206,

Backtesting 363, 369
algorithms 211, 363
Backward looking 128, 334
Backwardation 173
Bank of England 53, 60, 63—4, 68, 78, 220,
237
Barra model 2, 11, 27-33, 44
analysis of 27
fundamental betas 28, 31
risk indices 27-8
Bayesian framework 119
Bayesian information criterion (BIC) 283,
345, 362
BEKK parameterization 165-6, 169
Benchmark 2-4, 8, 11, 14, 28, 3040, 43-5,
239-40, 363
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Benchmark tracking 28, 31, 239-40
Bernoulli distribution 322
BIC (Bayesian information criterion) 283,
345, 362
Bivariate normal distribution 94-5, 129, 277,
290, 303-5, 309, 314, 317
Bivariate t copula density 268
Black-Scholes-Merton
formula 370, 371-2
model 336, 372
option pricing model 92, 228
Bond portfolio immunization 72
Bootstrap estimation 349
Brownian motion 100, 189, 218, 230
Bull and bear markets 329

CAC index 160-1
Canonical maximum likelihood 281, 283
Capital asset pricing model (CAPM) 2
CAPM (capital asset pricing model) 2
Cap-weighted index 225
Case studies
estimation of fundamental factor models 21
pairs trading volatility index futures 247
quantile regression 309
UK government yield curves 53
volatility and correlation of US treasuries
107, 109
Cash-flow mapping 62
Characteristic equation 49, 204-5, 212
Characterization tool (IPORCH) 28, 31
Chi-squared distribution 104, 253, 350, 358-9,

369
Cholesky matrix 185-6, 286
Chow test 325-6

Cisco and Amex stocks 8
Cisco Systems (CSCO) 5
Clayton copula 271-2, 275-81, 287, 289-90,
299, 308, 312-13, 338
Cointegrating vector 228-9, 232, 236-7, 238,
245-6, 251
Cointegration, 201-52
based tracking 239-40, 243
definition of 228
financial markets 229
Commodities 230
futures portfolios 70
Common factor analysis 87
Common stochastic trend 225, 227-8
Composite index 21, 24
Concordance 255-6, 264, 298

Concordance metric  255-6, 298
Conditional copula distribution 254, 263, 273,
275, 298, 303
Conditional correlations, forecasting 361
Conditional covariance 7, 102, 164, 166, 167,
172, 187, 194, 375
Conditional coverage test
375
Conditional heteroscedasticity 4, 131, 218
Conditional mean 133, 135, 151-2, 156, 205,
213, 302-3, 305, 307
Conditional probabilities 328
Conditional state probabilities 327, 329
Conditional variance 101, 123, 131-3, 135-7,
139, 145, 147, 151, 153, 155-7, 158-9,
164, 165, 169-72, 181, 189, 194, 213, 305,
314, 363, 375
equation 133, 135-7, 147, 151, 157-8, 171,
181, 189, 363
Confidence intervals 104-6, 307, 356
Constant maturity futures 70, 173, 230
Constant volatility assumption 92
Constrained least squares 14
Continuous time models 223
Convexity 60, 74-5, 86
Convolution integral 292-3, 296, 299
Copula 92, 251, 256, 265, 267-70, 272-3,
276, 276, 282-4, 292, 303
Archimedean 268-70, 273, 277, 2834,
287, 295
calibrating 279
definition of 259
density 260, 262, 264, 2668, 269-72, 281,
283-5, 298
elliptical 271, 280, 283
examples of 266-72
exchangeable 264
Fréchet upper bound 265, 272
function 94, 254, 258, 260-1, 266, 280, 293
Gaussian 263, 266, 273, 298
Gumbel 265, 271-2, 276-9, 290-1, 308
implicit 262, 266, 271, 298
independence 265
inverse conditional 276, 286-7
normal 267-70, 273-80, 285, 287, 291,
293-4, 296, 298, 308, 311-12, 313, 317
normal mixture 269, 275
application to portfolio optimization 295-6
254, 308

357-9, 360, 368,

quantile curves
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application to quantile regression 254, 298,
301-308, 309, 310, 311-13, 314, 319,
338
quantiles 273
simulation 285-90
student t 263, 265, 268-70, 274, 276-7,
279-81, 287, 291, 308
CorporateMetrics Technical Document 126
Correlation
clustering 164, 185, 188, 190, 193, 195, 361
forecast of 130
matrix 25, 29-30, 47-51, 54-5, 58-60, 62,
71,73, 96, 166-7, 168, 171, 176, 185,
198, 225, 227, 267-9, 291, 296, 298
Pearson 94, 254, 256
pitfalls 95
price-volatility 189
rank 254, 256, 258, 279-80
Spearman’s rank 256
Correlogram  208-9
Covariance and correlation, definition of 94
Covariance matrices 6, 12, 16-17, 19-31, 39,
47-52, 54-5, 59-62, 64-5, 67-8, 74, 77-8,
79-80, 82, 85, 89-90, 94, 96-9, 103,
109-12, 114, 122-4, 126-9, 134, 138, 162,
164-6, 169, 171-3, 176-7, 179, 193,
195-8, 286, 295, 321, 354-5, 361, 366-8,
375
estimation 109-10
forecasting 103, 124, 134, 177, 193, 195,
354, 361, 367
scaling 94
Covariance stationary (weakly stationary) 203
Coverage probability 357
Coverage tests 352, 357, 360, 362, 368-9
Crack spreads 230
‘credit crunch’ 53, 76
Cross-covariance matrix 30
‘cross-group’ covariance matrix 180
Cross-sectional regression 11, 29
CSCO (Cisco Systems) 5
Currency forward positions, factor models for
66
‘current weighted’ portfolio returns 16
Curve factor models 47-8, 71, 76, 86

Data sources and filtering 330

Data window 99, 115-16, 118, 120, 130, 347

DAX index 160

DCC (dynamic conditional correlation)
165, 167, 168, 198

134-5,

Debt-equity ratio 29, 147, 3224, 338
Default probability 321-4, 338
definition of 42
Degrees of freedom 102, 107, 131, 155-6,
180, 251, 26768, 272, 274, 279-80, 284,
288, 304, 307, 313, 339, 341, 345, 354-5
Deterministic trend 202, 214-15, 218
Diagonal covariance matrix 172
Dicky-Fuller
regression 216-17, 220, 221, 236
statistic 218, 220, 222
test 214-17, 219, 239
Discrete choice models 302, 321-3, 338
Disequilibrium 228, 231, 236, 243-7
Dispersion of portfolio returns 10
Dividend yield 11, 14, 29
Dow Jones Industrial Average (DJTIA) 43, 80,
82, 84-6
index 80, 82, 85, 241
stocks 81, 84, 86
Downside risk metric 45, 254, 295
Dummy variable 301
Dynamic conditional correlation (DCC)
134-5, 165, 167, 168, 198

Earnings variability 29
EasyReg package 307, 310
EBS (Electronic Broking System) 331
ECM (error correction model) 201, 225, 229,
231, 243-8, 251
Efficient market hypothesis 212
E-GARCH model see Exponential GARCH
Eigenvalues 11, 25, 48-53, 56, 57, 60, 63-5,
68-9, 74, 77-9, 81-2, 86, 172, 176, 180,
231, 236-7
Eigenvectors 11, 26, 47-53, 56, 57-62, 64-5,
71, 77-9, 82, 85, 128, 172, 176-7
Electronic Broking System (EBS) 331
Elliptical joint distribution 94, 98-9, 299
Empirical copula
density 281, 283
distribution function 284
Engle-Granger
cointegration analysis 239
methodology 232, 235, 240, 251
regression 232, 234, 238, 241
representation theorem 241
test 230-31, 233, 249
Engle-Granger vs. Johansen Procedures 238
Enhanced indexation 243, 365
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Equally weighted moving average 90, 99,
115-20, 130, 334, 355, 358

167, 168, 174, 175, 178
126-7, 164

8, 120, 122, 125, 178, 194, 317
120, 124, 128, 147, 174, 176-7

7, 121, 1234, 147, 342, 351, 355,

correlations
covariance matrix
estimates
forecasts
model
369
risk factor sensitivities 170
volatility forecast 121, 124-5, 142, 369
Equilibrium, adjustment to 246
Equity
risk  18-20, 44
trading rules 329
variance 18, 20-1
Error correction model (ECM) 201, 225, 229,
231, 243-8, 251
Estimation sample 16, 52, 99, 115-16,
118-19, 131, 142, 144, 334, 341, 344-5,
347, 355, 360, 3624, 366-8, 375
Euribor rates 78
European call 146, 191, 370, 374
EViews code 303, 330, 338
EViews software 132, 237
EWMA (Exponentially weighted moving
average) 0,7, 8,9, 120-9, 130,
134, 141, 142, 144, 147, 165, 167,
168, 171, 173, 174, 175, 176-9, 193-5,
314, 317, 318, 338, 342, 351, 354, 355,
368, 369
correlations
covariance matrix
estimates
forecasts
model
369
risk factor sensitivities 170
volatility forecast 121, 124-5, 142, 369
Ex ante risk model 32
Ex ante tracking error
Ex post tracking error  33-5, 39
Excel covariance function 109-10
Excel Solver 15, 72, 133, 135, 138-9, 145,
149-50, 158, 191, 194, 197, 276, 297, 310,
317, 320, 323, 333, 338
Expected return 12

167, 168, 174, 175, 178
126-7, 164

8, 120, 122, 125, 178, 194, 317
120, 124, 128, 147, 174, 176-7
7, 121, 1234, 147, 342, 351, 355,

31, 39-41

Exponential GARCH (E-GARCH) 1334,
151-6, 157, 159-61
model 151-6
analytic term structure formula 1546

F distribution 341
Factor betas 1-2, 11, 18, 21, 24, 26, 29, 39,
44, 81, 83, 170
Factor GARCH 169-71
Factor loading 29
Factor sensitivities 1, 11, 17, 61-2, 86, 169-71
Financial risk management 89, 253, 297
Financial times classification 29
First order
autocorrelation coefficient 203
autoregressive model 203
moving average model 205
vector autoregressive process 211

Forecasting 103, 123, 144, 330, 334, 341, 347,
352, 356, 361

Foreign exchange (forex) 17, 18-19, 21, 29,
167, 229

Forward average volatilities 149

Forward currency exposures 47-8

Fréchet upper bound copula 266, 272

FTSE 100 index 19, 100-3, 105-6, 119, 127,
133, 139, 141, 144-5, 148, 150-1, 153-5,
158-9, 218, 231-2, 234, 282, 296, 309-10,
312-13, 315, 317, 320, 326, 337-8, 370

Fund management 31, 36, 365

Fund managers 13-14, 31-2, 36, 40, 42-3, 45,
89, 366

Fundamental betas 28

Fundamental factor models 21

GARCH (generalized autoregressive conditional
heteroscedasticity)

applications of 188

asymmetric 133, 135, 147-8, 157-8, 165,
180, 188, 198, 351, 370

comparison with EWMA 149

constant correlation 178, 187, 196

correlation 178, 187, 196

covariance matrix 134, 164-5, 169, 188,
193, 195, 196-8, 361, 368

DCC 134-5, 165, 167, 168-71, 198

exponential 133-4, 151-4, 198

factor 169-71

GJR 150-1, 155, 159

hedge ratio 192, 194-6

Markov switching 134, 163—4, 183, 184-6,
188, 192, 198-9

model 7, 51, 123, 131-59, 161-7, 169-70,
172-3, 176-8, 180-1, 183-90, 1924,
196, 198-9, 314, 332-3, 337, 342,
350-3, 360-3, 367, 370, 373-5
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multivariate 165-71, 185-8
normal mixture 161-3
option pricing 188-92
orthogonal 128, 134-5, 165, 171, 198
parameter estimation 137-41
application to portfolio optimization
simulation algorithm 181, 183
Student t 157-61, 198
application to VaR estimation
volatility forecasts 142
volatility targeting 144-7, 198
Gaussian copula 263, 267, 273, 298
Generalized autoregressive conditional
heteroscedasticity (GARCH)
applications of 188
asymmetric 133, 135, 147-8, 157-8, 165,
180, 188, 198, 351, 370
comparison with EWMA 149
constant correlation 178, 187, 196
correlation 178, 187, 196
covariance matrix 134, 164-5, 169, 188,
193, 195, 196-8, 361, 368
DCC 134-5, 165, 167, 168-71, 198
exponential 133-4, 151-4, 198
factor 169-71
GJR 150-1, 155, 159
hedge ratio 192, 194-6
Markov switching 134, 1634, 183, 1846,
188, 192, 198-9
model 7, 51, 123, 131-59, 161-7, 169-70,
172-3, 176-8, 180-1, 183-90, 1924,
196, 198-9, 314, 332-3, 337, 342,
350-3, 360-3, 367, 370, 373-5
multivariate 165-71, 185-8
normal mixture 161-3
option pricing 188-92
orthogonal 128, 134-5, 165, 171, 198
parameter estimation 137-41
application to portfolio optimization
simulation algorithm 181, 183
Student t 157-61, 198
application to VaR estimation
volatility forecasts 142
volatility targeting 144-7, 198
Generalized error distribution 152
Geometric Brownian motion 92, 100, 189-90,
218, 336, 372
Ghost features 117-18, 120, 122, 127
GJR model 150-1, 159
Global risk management system 96
Goodness of Fit 343, 351, 361

195-7

192-3

195-7

192-3

GovPX 331

Granger causal flow 202, 212, 229, 243,
246-8, 251

Growth stock 13, 15

Gumbel copula 264, 269-70, 274-7, 287-8,
304

Hang Seng index 245

Hedge ratios 192, 316-17
Hedging and pricing options 373
Hetero-scedastic errors 223
High volatility component 184
Homoscedastic errors 327
h-period realized variance 334

i.i.d. (independent and identically distributed)
processes 7, 14, 87-92, 95-7, 101-2,
105, 107-8, 115-16, 121-3, 127-30, 134,
138, 149-50, 157, 178-81, 183-85,
187-92, 195, 201-3, 209, 211, 215, 251,
300-1, 312, 328, 330, 332, 344, 348, 368
Idiosyncratic risk 2, 17

IFM (inference on margins) 281

Implicit copula 262, 266, 271, 298

Impulse response function 207-8, 211, 247-8,
250-2

Independence copula 265

Independence test 360

Independent and identically distributed (i.i.d.)
processes 7, 14, 89-94, 97-9, 1034,
107, 109-10, 117-18, 123-5, 129-32, 136,
140, 151-2, 159, 180-3, 185-7, 189-94,
197, 203-5, 211, 213, 217, 253, 304-5,
315, 332, 334, 336, 348, 352, 372

Indexation products 365

Inference on margins (IFM) 281

Information matrix 138

Information set 132, 135

Intensity of reaction 121

Interest rate sensitive portfolios 62

Interquartile range 277

Inverse conditional copula 276, 286-7

Inverse distribution function 258-9

IPORCH characterization tool 28, 31

iTraxx Europe index 221

Jarque-Bera normality test 352
Johansen methodology 235
Johansen tests 235, 237, 250-1
JP Morgan 89, 126, 130
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Kendall’s tau 2567, 280, 298

Kolmogorov-Smirnoff (KS) statistics 285,
345, 348, 350

KS (Kolmogorov-Smirnoff) statistics 285,
345, 348, 350

Lag operator 206

Lagrange multiplier (LM) 193

Lambda, interpretation of in EWMA 119
121

Large cap stock index 15, 24-5

Latent variable 302, 322, 327

Lead-lag relationship 212, 229, 243, 246, 251

Leptokurtosis 155, 182, 191, 277, 287

Levenberg-Marquardt algorithm 139

Leverage effect 132-3, 147-8, 159, 161-2

LIBOR (London Interbank Offered Rate) 32

Likelihood ratio (LR) 344

Likelihood-based criteria and tests 344

Linear factor model 16, 50, 61, 86

Linear quantile regression 302, 307, 309-10,
312, 316, 338

Linear transformation 49, 302

LM (Lagrange multipliers) 195

Logit and probit models 3214

London Interbank Offered Rate (LIBOR) 32

London Stock Exchange 330

Long term average variance

Long term equilibrium 225

Long term volatility 96, 99, 116-17, 129-31,
134-5, 137-8, 140, 142-7, 151, 157, 160,
179, 187, 196

Look-back period 115, 117

Lower tail dependence coefficient 264-6, 272

LR (likelihood ratio) 344

101, 132, 145

MAE (mean absolute error) 348
Market correlation 8-9, 121
Market index 3, 10, 18, 21, 28, 121, 134, 229
Market portfolio 2-3, 29, 85
Market shock 119, 126, 130, 133-5, 139, 143,
145-6, 148-9, 152-5, 159-60, 162, 167,
179-81, 191, 194, 367
Markov switching GARCH
183, 190, 196-7
model 132, 162, 181, 183, 190, 197
process 181, 183, 196
simulation algorithm 185
Markov switching models 184, 301-2, 303,
325, 327, 329-30, 338, 342, 350, 375
Markov chain 328

132, 161-2, 181,

Markowitz problem 195-7

Markowitz theory 92

Marshall and Olkin algorithm 286

MATE (mean-adjusted tracking error) 36-42,
45

Matlab 53, 130-1, 133, 137, 156-7, 196, 326

Maximum likelihood estimation (MLE) 209,
279-83

Mean absolute error (MAE) 348

Mean deviations 34, 102, 132, 140, 253

Mean lag 207-8

Mean reversion 135, 141-5, 148-9, 154, 160,
191, 201, 209, 213, 221, 223, 227, 243,
249, 367

in volatility 137, 144-5

Mean-adjusted tracking error (MATE) 36-42,
45

MIB 30 stock index 114-115

MLE (maximum likelihood estimation) 209,
279-82

Model risk  87-8, 107-8, 113, 196, 314, 361

Moment specification tests 347, 357

Monotonic increasing function 105, 256, 258,
260

Monte Carlo simulation 180-1, 188, 190, 192,
286, 291, 298-9, 356, 368

Monthly covariance matrix 127

Moving average models 89-90, 128-30, 131,
197-8, 210, 250

Multicollinearity 2, 14, 23-7, 86

Multi-curve principal component factor model
87

Multi-factor model

Multivariate GARCH

1-2, 11, 16, 21
164-70, 185-7

Nelson’s GARCH diffusion 189
New York Mercantile Exchange (NYMEX)
173, 230
New York Stock Exchange (NYSE) 21, 330
index 24, 170
Normal copula 265-8, 271-7, 282, 284, 288,
290-1, 293, 295, 304, 307-9, 313
Normal mixture GARCH 161-3
Normal mixture copulas 268, 273
Null hypothesis 22, 107, 213-14, 217-20,
222,232, 235, 322, 338, 344-8, 356
NYMEX (New York Mercantile Exchange)
173, 230
NYSE (New York Stock Exchange) 21, 330
index 24-5, 170
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O-EWMA (orthogonal exponentially weighted
moving average) 134
O-GARCH See Orthogonal GARCH
OLS (ordinary least squares) 4-8, 12, 14,
22-4, 26, 136, 195, 210, 231-2,
234-5, 238-40, 244-6, 248-9,
301-2, 304-7, 309, 314-16, 318,
346, 365
estimation 12, 23-4, 232, 238, 304-5
alpha and beta 4-5
hedge ratio 315
regression 5-0, 14, 22, 232, 234, 240,
244, 301-2, 307, 314
systematic risk 8
Optimization problem
320
Optimizer (ACTIVOPS) 28
Option pricing with GARCH  188-92
Ordinary least squares (OLS) 4-8, 12, 14,
22-4, 26, 136, 195, 210, 231-2, 234-5,
238-40, 244-6, 248-9, 301-2, 304-7, 309,
314-16, 318, 346, 365
estimation 12, 23-4, 232, 238, 304-5
alpha and beta 4-5
hedge ratio 315
regression  5-6, 14, 22, 232, 234, 240,
244, 301-2, 307, 314
systematic risk 8
Orthogonal exponentially weighted moving
average (O-EWMA) 134
Orthogonal GARCH 128, 134-5, 165, 171,
198
Orthogonal random variables 49
Orthogonal regression 25, 27, 44
Out-of-sample
likelihood 353, 362
specification testing 341

195, 239, 304-6, 308,

P&L (profit and loss) 11, 290
Parsimonious model 343—4
Passive management 43
Path-dependent European options 189
PCA (Principal component analysis) 25,
47-65, 67-8, 70-3, 75-7, 79, 81, 84-6,
129, 171-3, 176, 178-80
applications to stress testing 75-6
eigenvalues and eigenvectors 49, 56-8,
60-1, 63, 65, 77, 81
equity portfolios 80-6
factor model 54-5, 63-5, 67-8, 72-3, 75,
71, 81, 85

frequently asked questions 50-3
multiple curves 76-80
Pearson correlation  94-5, 254, 256
elliptical distributions 255
Perfect dependence
negative 95, 266
positive 95, 265, 272
Performance measurement 32, 242,
295
Periodically collapsing bubbles 329
Phillips-Perron test 218
Polynomial regression 319-20
Portfolio allocation decisions 195
Portfolio betas 12, 16, 18, 23, 27, 31, 85
Portfolio characteristics 4-5
Portfolio management 2, 202, 225, 227, 243,
250-1, 253, 292, 376
Portfolio managers 1-2, 32, 96
Portfolio optimization 85, 132, 187, 1934,
238, 252, 287, 292-3, 296, 338, 351, 362,
371
with copulas 295
with GARCH 137-41
Portfolio risk  1-2, 31, 44, 47-8, 85, 89, 94,
98, 129, 253, 298, 341
Portfolio variance 10, 12, 23, 85, 292, 354,
367-8
Portfolio volatility
253, 297, 355
Positive definite matrix 49, 169
Post-sample prediction 337-8PPP (purchasing
power parity) 231, 233
Price-earnings ratio 13
Price-volatility correlation 189
Price-weighted index 85
Pricing options 187-8, 369
Principal component analysis (PCA) 25,
47-65, 67-8, 70-3, 75-7, 79, 81, 84-6,
129, 171-3, 176, 178-80
applications to stress testing 75-6
eigenvalues and eigenvectors 49, 56-8,
60-1, 63, 65, 77, 81
equity portfolios 80-6
factor model 54-5, 63-5, 67-8, 72-3, 75,
77, 81, 85
frequently asked questions 50-3
multiple curves 76-80
Present value of basis point (PV01) 62-3, 66,
68
Principal component
definition of 49

17, 22, 96-7, 129, 197,



394 Index

Principal component (Continued)
factors 26, 62, 65, 80, 82
representation 49, 59
Probit and logit models 3214
Profit and loss (P&L) 11, 287
Purchasing power parity (PPP) 231, 233
PVO1 (present value of basis point) 62-3, 66, 68

Q quantile 262, 271-4, 301-4, 352
curve 262, 271-4, 3034
Quantile regression 263, 298, 301-15, 337-8,
342
case studies 309
non-linear 301, 311-12, 317, 319

Random walk
232, 248
Rank correlations 254, 256, 258, 280
Rate of convergence 137
Realized volatility 92, 299, 326, 330-3, 335,
351, 359, 365, 368, 371
Regime switching models 327, 350
see also Markov switching models
Regression
copula quantile 314
cross-sectional 11, 29
Dicky-Fuller 216-17, 220, 222, 236
Engle-Granger 232, 234, 238, 241
linear quantile 298, 303, 305-6, 308, 312,
334
Markov switching 301, 325, 327, 329,
338
multi-factor 13, 27, 39
multiple linear 1, 301
non-linear 301, 319-20, 338
ordinary least squares 5-6, 14, 22, 232,
234, 240, 244, 301-2, 307, 314
orthogonal 25, 27, 44
polynomial 319-20
quantile 261, 297-13, 3334, 338
Regression-based factor models 145
Regulatory covariance matrix 127
Relative alpha and betas 28, 39
Relative return 28, 31-2, 34, 45
Relative risk 2, 32
Resource allocation 99
Returns on tradable asset 114
Review of standard regression 304
Risk adjusted performance metrics 364
Risk aggregation and decomposition 10-11,
13, 21, 30, 48, 67, 69, 86, 290

199, 210-13, 216, 219, 225-6,

Risk factor beta matrix 20, 27
Risk factor sensitivities 1, 3, 11, 17, 62-3, 86,
169-71
Risk free asset 3
Risk index Barra model 9
Risk management 1, 3—4, 6-7, 32, 34, 86, 94,
97, 124, 127, 171, 176, 223, 236, 251, 253,
294-5, 299, 351
Risk measurement 44, 48, 80, 85, 129, 187,
197, 292, 359
RiskMetrics 87, 122, 124-8, 132, 139-40,
169, 1712
covariance matrices 128
data 89, 130
methodology 124, 126
technical document 126
RiskMetrics vs. O-GARCH 173
Risk-return
characteristics 14
modelling methodologies 227
Riverside growth fund 21

RMSE (root mean square error) 122, 192,
285, 348, 352-3, 355, 373
Root mean square error (RMSE) 122, 192,

285, 348, 352-3, 355, 373

Sampling error 4, 17, 90, 101, 118

Scaling covariance matrices 95

Sensitivity matrix 23, 169

Sharpe ratio (SR) 296-7, 299, 364, 366

Shift (or trend) component 60

Short spot rates covariance matrix 60

Single factor model 2, 10

Single index model 2-3, 8

Single point forecast 40, 126

Skewed and leptokurtic distributions 157

Smile effect 373

Sortino ratios 296

Spearman rank correlation 256

Spearman’s tho 256, 280, 283, 298

Specific risk  1-6, 10, 12-13, 17, 21, 23, 25,
28, 44, 47, 81, 84-5, 169-71

Splicing methods 179

S-Plus 53, 135, 197

Spot rates correlation matrix 56

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,
103, 105-6
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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, 218
Stochastic trend 200, 210-1, 213, 216, 225, 233
Student t 92-3, 107, 131, 155-7, 159, 180,
184-5, 196, 251, 260, 264, 267-8, 272-5,
277-8, 279, 2824, 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, 251,
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, 216-17, 220, 222, 247

Tail dependence 264

TAQ (trade and quote) detail 330

Taylor expansion 107

TE (tracking error) 2, 28, 31, 3345, 227-9,
239-42, 252

Term structure factor models

Term structure volatility forecasts
153, 196

Testing in cointegrated systems 231

TEVM (tracking error variance minimization)
239, 242

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 2367

61-80
140, 147-8,

Tracking error (TE) 2, 28, 31, 33-45, 227-9,
239-42, 252

Tracking error variance minimization (TEVM)
239, 242

Tracking portfolio 227, 239-42, 252

Trade and quote (TAQ) detail 330

Trade durations 332

Trading activity 29, 331

Transition probabilities

Trend (or shift) component

163, 184, 327
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, 208,
225, 310
Unconditional volatility 88, 99, 116, 134-5,
138, 142, 157, 179, 363
Undiversifiable risk 1, 28
Unexpected return 135, 193
Unit roots 216, 218-19, 222
tests 200, 213, 216, 222, 233, 248
Unit shock 151, 206-7
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, 251, 287-9,
291, 296, 338, 347, 352-4, 356-7, 3634,
365, 371
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, 251, 287-9,
291, 296, 338, 347, 352-4, 356-7, 3634,

365, 371
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, 3334, 366,
369
Volatility clustering 113, 116, 129, 132, 135,
162, 178-81, 183, 187-8, 190-1, 196-7,
328, 347, 364, 371
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, 218,
330, 346, 348, 365, 368
definition of 89
estimate 91-2, 97-100, 1034, 106, 111,
114-16, 119-20, 122, 128, 138-40, 142,

152
feedback 151, 1567
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, 371

regimes 132, 196-7, 325, 334

standard error for estimator 108

systematic 3

Vstoxx 246-7

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, 77, 87, 96, 110, 112-13, 228-9,
302-3

Zero coupon
bond 48, 72, 114
curve 53
interest rate 62, 66
Zero drift 190, 234
‘Zero-intelligence’ market, artificial 336
Zero price-volatility correlation 189















