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Algebra, 14
o-, 14
Borel-, 16
ARCH model, 130
EGARCH, 140
GARCH, 135
GARCH-M, 139
IGARCH, 137
Autocorrelation, 31
Autocovariance, 31
Autoregressive distributed lag model, 354

Brownian bridge, 163, 339

Brownian motion, 156
with drift, 162
geometric, 165, 268

Cadlag, 311
Causally invertible, 54
Cholesky decomposition, 319
Coefficient of determination, 342
Cointegration, 341, 355
Comparison of coefficients, 53, 71
Continuous differentiability, 200
Convergence, 155

Cauchy criterion, 188

in distribution, 155, 190, 314

in mean square, 181, 186

in probability, 189

weak, 308, 313

Density function, 17
Detrended regression, 371
Detrending, 331, 371, 373
Dickey-Fuller test, 336
Difference equation, 56, 60

deterministic, 60

stochastic, 56
Differential equation

with constant coefficients, 265

deterministic, 264

homogeneous, 264, 266

stochastic (see Stochastic differential

equation)

Diffusion, 221, 243, 261
Distribution, 22

conditional, 27

joint, 22

marginal, 22

multivariate, 30
Distribution function, 16
Drift. See Integrated process
Durbin-Watson statistic, 342

Error-correction model, 353, 355
Event, 13
Expectation
conditional, 27
Expected value, 18, 267

Filter, 51, 80, 85

Correlation coefficient, 24 causal, 51
Covariance, 23 difference, 52
Cycle, 78 Fractional
annual, 83 differences, 106
cosine, 78 integration, 107
semi-annual, 83 noise, 108
sine, 224 Frequency, 78
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Functional, 312
Functional central limit theorem, 307

Gamma function, 107, 119, 121, 175
Gaussian distribution

asymptotic, 361
Gaussian process, 30

Impulse response, 50, 87, 104
Index set, 29
Inequality
Cauchy-Schwarz, 25
Chebyshev’s, 20
Jensen’s, 26
Markov’s, 20
triangle, 25, 312
Information set, 32, 128
Integrated process, 305, 306, 317
with drift, 334, 364
of order -1, I(-1), 306
of order 0, 1(0), 306
of order 1, 1(1), 306
Invariance principle, 308
Ito integral, 215
autocovariance, 217
expected value, 216, 217
general, 219
variance, 216, 218
Ito’s lemma
bivariate with one factor, 245
for diffusions, 243
for Wiener processes, 240
multivariate, 250
with time as a dependent variable, 248
Ito sum, 214

KPSS test, 338
Kurtosis, 19

Lag operator, 51
Lag polynomial, 53
causally invertible, 54
invertible, 54
Least squares estimator, 4, 331
Leverage effect, 141
L’Hospital’s rule, 205
Linear time trend, 331
Long memory, 104, 110

Index

Long-run variance, 303
consistent estimation, 335
matrix, 317

Markov property, 59
Martingale, 32

difference, 33, 129
Mean squared error, 187
Measurability, 15
Metric, 311

supremum, 312
Moments, 18

centered, 18

Normal distribution, 21
bivariate, 24
log-, 165

Ornstein-Uhlenbeck process, 204, 248, 285
properties, 205

Partial integration, 200
Partition, 153, 180
adequate, 180
disjoint, 153
equidistant, 153, 180
Period, 78
Persistence, 50, 59, 86, 104
anti-, 111
strong, 108
Power transfer function, 80, 85
Probability, 13, 14
space, 14
Process
ARCH (see ARCH model)
ARMA, 64
autoregressive, 56
continuous-time, 30
discrete-time, 30
integrated (see Integrated process)
invertible, 65, 88, 109
linear, 49
Markov, 32
moving average, 45
normal, 30
pure random, 31
stationary, 30
stochastic, 29
strictly stationary, 30
weakly stationary, 31
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Random variable, 15
continuous, 17
integrable, 26

Random walk, 151
continuous-valued, 153
discrete-valued, 152

Residuals, 334, 335

Riemann integral, 181
autocovariance, 185
expected value, 182
Gaussian distribution, 183
variance, 184

Riemann-Stieltjes sum, 200

Riemann sum, 180

Schur criterion, 56
Set of outcomes, 13
Skewness, 19
Spectral density function, 81
Spectrum, 80, 81
Stieltjes integral, 200, 220
autocovariance, 204
definition, 199
expected value, 202
Gaussian distribution, 202
variance, 202
Stochastically independent, 23
Stochastic differential equation

with constant coefficients, 268

with linear coefficients, 263

inhomogeneous linear with additive noise,

268

moments of the solution, 267

uniqueness of solution, 262

Stratonovich integral, 217
Superconsistency, 358

Theorem
Donsker’s, 308
Fubini’s, 22, 182
Slutsky’s, 315

Time series, 29

Trend component, 81

Trend stationary, 332, 333

Unit root, 306

Variance, 18

Variation, 222
absolute, 222
quadratic, 225

Volatility, 127

White noise, 31, 81

Wiener process, 156
demeaned, 309
hitting time, 160
integrated, 185
maximum, 167
reflected, 164
scale invariance, 159
zero crossing, 161

W.l.o.g., 60

Wold decomposition, 51
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