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Activation function, 175
Akaike information criterion, 4
Antithetic variate, 385
AR model, 5
ARCH model, 25, 110
ARIMA model, 269
ARMA model, 3
Arranged autoregression, 36,

53
Augmentation method, 383
Autocorrelation function, 3
Autocovariance function, 2
Autoregressive conditional duration (ACD)

model, 229
Autoregressive conditional mean (ACM)

model, 229
Auxiliary particle filter, 423

Back-prorogation, 176
Backfitting

ACE algorithm, 158, 160
BRUTO algorithm, 158, 159

Backtesting, 9
Bagging, 209
Bandwidth, 120
Baum-Welch algorithm, 356
BLUE: best linear unbiased estimator, 336,

341
Boltzmann machine, 182

Restricted, 183
Bootstrap filter, 413
Box-Muller algorithm, 378

CAPM model, 139, 273, 304
Causal time series, 3
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Compound Poisson process, 51
Conditional dynamic linear model,

429
Conditional heteroscedasticity, 10
Contrastive divergence, 183
Correlation

Spearman, 3
Correlation integral, 22
Cross validation, 122

Data
U.S. unemployment rate, 4
Amazon return, 185
Canadian lynx, 34
Crude oil price, 9, 160, 180
ECG, 153
Electricity demand, 245
Fama-French factors, 304, 365
Gas furnace, 16
Gasoline price, 160
GDP, 196
GM return, 139
Industrial production index, 95
PM2.5, 202
Real GDP, 143
S&P 500 index, 358
SPY, 234
SPY log return, 471
SPY return, 237
Sunspot, 133
TAQ, 190
Temperature, 254
U.S. GDP, 82
Unemployment duration, 126

Decision tree, 195
Deep belief net, 182, 184
Deep learning, 181
Distribution

Beta, 379
Chi-square, 379
Double Poisson, 229
Exponential, 379, 382
F, 379
Gamma, 379
Negative binomial, 20, 229
Poisson, 20

Student-t, 379
Uniform, 378

Distributional time series, 285

Effective sample size, 390, 398, 426
EGARCH model, 243
EM algorithm, 356
Energy function, 183
Ensemble, 42
Ergodicity, 43, 399
Exponential AR model, 100
Exponential family distribution, 218

Factor model
Dynamic, 283
Fama-French, 273

Filter
High pass, 150
Low pass, 150

Filtering, 66
Functional time series, 284

Autoregressive model, 248
Convolution, 248

Functional-coefficient AR model, 99

GARCH model, 10, 235
Gauss-Markov theorem, 336
Gaussian sum filter, 338
Generalized autoregressive moving

average model, 218
Generalized cross validation, 122, 159
Geometric drift condition, 234
Gibbs sampler, 401
Gini index, 202
GJR model, 242
Great moderation, 82
Growth principle, 428

Haar basis function, 138
Harmonium, 183
Heaviside function, 175
Hidden Markov model, 289
Hypoblic tangent, 175

Identifiability, 65
Importance sampling, 387
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Independent particle filter, 413
Index model, 164
Innovation process, 296
Inverse CDF, 379

Kalman filter, 105, 293, 295, 429–431
Ensemble, 341
Extended, 337
Unscented, 339

Kalman gain, 295
Kalman smoothing, 297, 299
Kernel estimator

Expanechnikov, 120
Gasser-Müller, 122

Kurtosis
Excess, 8

Leverage effect, 242
Likelihood, 268, 438

Complete data, 69
Linearity, 3
Link function, 218, 232

y, 233
Locally weighted scatterplot smoothing,

131
Long short-term memory (LSTM), 182

Marginal weighting, 396
Markov chain, 111, 112, 398

Absorbing, 113
Aperiodic, 113
Ergodic, 114
Irreducible, 113
Recurrent, 113
Stationary distribution, 114

Markov switching model, 12, 63, 289
MCMC, 72, 398

Aperiodic, 399
Baker acceptance rule, 401
Irreducible, 399
Proposal, 412, 441

Metropolis-Hasting algorithm, 75,
400

MIDAS
Mixed frequency data analysis,

291

Mixing
𝛼, 126
𝜙, 126

Multiresolution analysis, 149

NAAR, 160
NAARX model, 160
Nadaraya-Watson estimator, 120
Neural network, 174

Node, 174
Nonlinear additive model

AR, 158
Nonlinearity test

BDS test, 22
F-test, 33
Keenan, 32
Lagrange multiplier test, 25
McLeod-Li test, 25
Rank-based test, 27
RESET, 32
Tar-F, 37

Nuisance parameter, 35

Ordered probit model, 191
Ornstein-Uhlenbeck process, 248
Out-of-bag observation, 210

Particle filter, 403
Unscented, 412

Particle smoothing, 403
Perceptron, 175
Phase ambiguity, 280
Piecewise linear regression, 43
Portmanteau test, 25
Priority score, 397

Rao-Blackwellization, 428, 444, 452
RCA model, 110
Realization, 42
Realized volatility, 105
Rejection method, 379
Residuals

Identity, 222
Pearson, 221
Pseudo predictive, 210
Score-type, 222
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Sample degeneracy, 421
Self-avoiding walk, 420
Sequential sampling, 382
Sieve estimators, 254
Sigmoid function, 175
Signal processing, 279
Single index model, 164
SIR, 164

Procedure, 165
Skeleton, 42
Skewness, 8
Slice inverse regression, 164
Smooth transition AR model, 92

Exponential, 93
Logistic, 93

Smoothing, 66
Fixed lag, 299

Smoothing parameter, 120
Softmax function, 175
Spline

B-spline, 138
Egrees of freedom, 143
Knot, 134
Natural cubic, 138
Smoothing, 141

State space model, 104, 266, 402, 423
Local level model, 271
Local trend model, 271
Markovian, 266
Seasonal model, 272
Time-varying coefficient model,

273
State variable, 266
Stationarity

Functional time series, 247

Strict, 2
Weak, 2

Stochastic volatility, 285, 290, 471
SURE shrinkage, 152

Target tracking, 273
Mobile network, 278
Other, 278
Passive sonar, 277

TGARCH model, 242
Threshold

Universal, 151
Threshold autoregressive model, 5, 43
Thresholding

Hard, 151
Soft, 151

Time-varying AR model, 104
Time-varying coefficient model, 99
Transfer function model, 15
Transition probability, 112, 351
Tree

Classification, 201
Regression, 195

Viterbi algorithm, 355
Volatility, 10, 358
Volterra series, 31

Wavelet, 145
Father, 145
Mother, 145

Wavelet transform, 150

Yield curve, 285
Nelson-Siegel, 286


