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214-217
development of, 2-3
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moments-based estimation, 150-151
near to unit root, 24-27
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Astill, S., 74-75
asymmetry, threshold autoregressive model,
79-82
asymptotic critical values
Busetti and Harvey test, 129—131, 130t
Canova-Hansen test, 179-180, 180t
Choi’s test, 118, 119t
DHEF seasonal unit root test, 164—168, 165t
Dickey-Fuller-GLS test, 45-46, 46t
Dickey-Fuller unit root test, 31-33, 32t
Durbin-Hausman unit root test, 42, 42t
Franses-Vogelsgang test, 182—185, 183t
He and Sandberg #-test for unit root, 83—84,
84t
HEGY tests, 170-174, 171t
Kwiatkowski, Phillips, Schmidt and Shin
(KPSS) test, 121-122, 122t
LMT unit root test, 84-86, 85t
MAX unit root test, 43, 43t
nearly efficient likelihood ratio test, 52, 52t
Quandt unit root test, 64—65, 65t
recursive and rolling unit root tests, 63—64,
64t
Schmidt and Phillips (SP) score-based test,
40-41, 41t
SLs test, 120-121, 120t
smooth-transition AR process, 82—84, 83t
Tanaka’s test, 117t
weighted symmetric estimator, 48, 49t
Xiao’s test statistic, 125t
Zivot-Andrews unit root test, 61-62, 62t
asymptotic distribution. See also sequential
asymptotics
AR(1) model near unit root, 24-27
AR(1) model with roots near to one, 24-27
AR(1) model with unit root, 17-22
AR(p) unit root model, 2324
Bayesian inference on unit root, 105-106
complex and negative unit roots, 55-56
cross-sesctional correlated panel testing,
209-212
Dickey-Fuller-GLS test, 4546
extended Dickey-Fuller tests, 39
HEGY seasonal unit root tests, 174
initial variables and, 5254
innovation variances, 69-70
local-to-unity asymptotics, interval
estimation, 141-142
OLS estimator, nonstationary AR models,
16-30

panel unit root tests, power analysis,
202-204

Phillips-Perron test, 36-37

posterior probability, unit root test, 115

recursive mean adjustment, 49—50

sampling frequency, stock data, 158—159

size distortion, ADF and Phillips-Perron
tests, 37-38

SLs test, MA unit root, 120—121

unit root regresssions and testing, 2—3

Wald tests, 92-95

asymptotic independence, AR(1) model with

unit root, 21-22

Aue, A., 26n.6, 27, 59
augmented Dickey-Fuller (ADF) test, 33-36.

See also covariate augmented
Dickey-Fuller test
bootstrapping and, 103—104
Dickey-Fuller-GLS test and, 45-46
IPS test for panel unit roots and, 197-199
local-to-unity asymptotics, interval
estimation, 141-142
MAX unit root test and, 43
moment-generating function derivation,
155-156
nonstationary time series model, 139—-140
overfitting, interval estimation, 145
panel unit root tests, 200-201
point-optimal tests and, 54
recursive mean adjustment, 49—50
sampling frequency, flow data, 160
seasonal adjustments, unit root testing, 161
simulation studies, panel unit roots,
220-221
size and power properties, 37-38
structural changes and, 61-68
Wald tests, 93-95
weighted symmetric estimator and, 48—49

autoregressive conditional heteroskedasticity

(ARCH), unit root tests, 58, 70-72

autoregressive integrated moving average

(ARIMA) models

ADF unit root test, 35n.13

AR models with fractionally integrated
errors, 29-30

Bayesian inference on unit root structural
change, 115

Dickey-Fuller test extensions, 39

flow data, sampling frequency, 160

fractional integration, 135
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GARCH errors, maximum likelihood
estimation, 72

seasonal unit roots, 163, 164

size and power properties, ADF and
Phillips-Perron tests, 37-38

U.S.Census Bureau X-12 method, unit root
testing, 161

autoregressive (AR) models. See also AR(1)

model; AR(p) model

alternative inferential unit roots, 88—89

Bayesian inference on unit root, 105-116

DHEF seasonal unit root test, 164—168

with fractionally integrated errors, 27-30

independent panel unit root tests, 193-204

instrumental variables estimation, 148

IPS test for panel unit roots, 197-199

local-to-unity asymptotics, interval
estimation, 141-142

nearly efficient likelihood ratio test,
51-52

nonstationary time series, 138-140, 161

overfitting, interval estimation, 145

panel unit roots, 221

random-coefficient processes, 84-86

resampling, interval estimation, 146—148

smooth-transition AR process, 82—-84

unit root null hypothesis, 133-134

unit root stationarity testing, 124—125

weighted symmetric estimator, 48—49

autoregressive moving average (ARMA)

model

additive and innovative outliers, 73—75

augmented Dickey-Fuller test, 33-36

Bayesian inference on unit root structural
change, 115

flow data, sampling frequency, 160

fractionally integrated errors, 29-30

GARCH errors, maximum likelihood
estimation, 71-72

Hall’s unit root test, 39n.15

independent panel unit root tests, 193-204

LM test of fractional integration, 91

locally best test, 117

nonstationary time series, 137-140

parameter constancy, 123—124

point-optimal test, MA unit root, 119-121

Schmidt and Phillips (SP) score-based test,
41

seasonal unit root testing, sampling
frequency, 177-178
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unit root tests, 124-125
Wald test, 92-95

Bai and Ng (BN) test, 209-212, 217-219
simulation studies, panel unit roots,
220-221
Baillie, R. T., 28
Balcombe, K., 184-185
Baltagi, B. H., 192, 221
Balvers, R., 8
Banerjee, A. J,, 13,192,209, 217-219
Banerjee, Lumsdain and Stock (BLS) unit root
test, 63—68, 184185, 209
Basaawa, Mallik, McCormick, Reeves, and
Taylor (BMMRTb) model, bootstrap
failure, 101-104
Bassett, G. Jr., 97-99
Baumol, W. ], 8
Bayesian inference
priors and posteriors in presence of unit
root, 106110, 115
seasonal unit roots, 185
structural changes in unit roots, 114-115
unit root properties and, 88—-89, 105116,
135-136
unit root testing, 110-114
Bayesian information criteria (BIC),
stationarity structural changes, 129-131,
161
Beaulieu, J., 171-174
Bec, Guay and Guerre (BGG) unit root test,
80-82, 81t
Becker, Enders, and Lee unit root test, 67-68,
95, 130-131
Beran, J., 28
Berger, J. O., 105, 110, 115
Berk’s estimation method, augmented
Dickey-Fuller test, 33-36
Bernard, A. B., 8
Bernardo, J. M., 105
Bernoulli random variable
additive and innovative outliers and, 73
HEGY measurement errors and outliers, 176
Beveridge-Nelson decomposition
AR(p) models with unit root, 23n.3
augmented Dickey-Fuller test, 34-36
Bierens, H. J., 56
Billingsley, P, 13
Binder, M., 193
Birchenhall, C. R., 166-168
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block bootstrapping, 135-136
cross-sectionally correlated panels, 218-219
stationarity test size and power, 127-128
unit root tests, 103-104

Blood, D. J., 11

Bobkoski, M. J., 141-142

Booth, G. G., 75-78

bootstrapping
additive and innovative outliers, 7475
alternative inferential unit roots, 88—89
cross-sectionally correlated panel testing,

214-216
failure in unit root, 101-102, 135-136
inference in unit root and, 102—-104
interval estimation, resampling methods,
146-148
panel unit root stationarity, 208-209
robust regression with unit root, 97-98
seasonal panel unit root testing, 220
unit root tests, 101-104

Boswijk, H. P, 159, 186-190

Box, G.E. P, 163

Box-Steffensmeier, J. M., 11, 135

Breitung, J., 98-99, 174-176, 192, 211

Breitung and Das (BD) model, 214-216

Breitung variance ratio test, 100, 135
asymptotic power analysis, panel unit roots,

203-204
simulation studies, panel unit roots,
220-221

Bresson, G., 221

Breuer, J. B., 221

Brownian bridge
fluctuation tests, 125
Kwiatkowski, Phillips, Schmidt and Shin

(KPSS) test, 122-124
Brownian motion
AR(1) model with unit root, 18-22
AR models with fractionally integrated
errors, 28-30

complex and negative unit roots, 56

DHEF seasonal unit root test, 164—168

fat-tailed distribution in AR(1) model and,
76-78

fractionally integrated errors, AR models,
28-30

GARCH errors, maximum likelihood
estimation, 71-72

Levin, Lin and Chu (LLC) test, 195-197

robust regression with unit root, 97-98

"Type I" Brownian motion, 29n.10
"Type II" Brownian motion, 93n.6
unit roots and, 12
Wald tests, 93-95
Biihlmann, P., 104
Burnham, K. P, 137-138
Burridge, P, 44-46, 140, 172-174
Burridge and Guerre model-free test, 99-100,
135
Busetti, F., 9
Busetti and Harvey test, 129-131, 130t,
179-180, 185, 190
Busetti and Taylor test, 127-128, 131, 134,
136, 185

Callegari, F., 76-78
Caner, M., 80-81, 127-128, 179-180
Canova and Hansen (CH) model, seasonal
stationarity tests, 178—180, 190
Caporale, G. M., 47
Cappuccio, N., 76-78, 127-128
Carrion-i-Silvestre, J., 66, 208-209
Castro, T. D. B., 168, 173—-174
Cauchy distribution
AR(1) model near unit root, 26-27
instrumental variables estimation, 148
stable law and, 75n.17
Cavaliere, G., 65n.6, 67-70, 101, 104
central limit theorem (CLT)
AR(1) model with unit root, 22
conditional heteroskedasticity, 70-72
Levin, Lin and Chu (LLC) test, 196197
panel unit root tests, 200-201
Chambers, M. J., 160
Chan, N. H,, 12, 18, 20, 24-27, 29-30, 75-78,
75n.15, 77-78
complex and negative unit roots, 55-56
cumulative density function, 155-156
local-to-unity asymptotics, interval
estimation, 141-142
stationarity test size and power and, 127-128
Chang, Y., 33n.12, 104, 148, 213, 214-217,
221
Chang and Song test, 217-219
characteristic function
Fredholm determinant approach, 156—157
inversion of, 154-156
Chaturvedi, A., 112-114
Chen, H., 144-145
Chen, J. G., 106, 145, 149
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chi-squared distribution
LM test of fractional integration, 90-91
LR test, 95
panel unit root tests, 200-201
Cho, S., 167-168
Choi, C. Y., 49-50
Choi, I., 126, 159, 211, 217-219, 221
Choi’s test, 24, 38-39
asymptotic critical values, 118, 119t
Bayesian inference, 106
cross-sectionally correlated panel testing,
212-214
Durbin-Hausman test and, 41-42
independent panel unit roots, 192-204
null of stationarity, panel unit roots,
205-207
overfitting for interval estimation, 145
panel unit roots, 192, 199-201
sampling frequency, flow data, 160
simulation studies, panel unit roots,
220-221
stationarity test size and power and, 128
Chowdhury, A. R., 10
Christiano, L. J., 61
Chue, T. K., 217219
Chui, P. L., 166-168
Chung, B. S., 159, 221
Clarke, H. D., 10-11
coefficient test statistics
additive and innovative outliers, 7375
Dickey-Fuller test extensions, 39
Dickey-Fuller unit root test, 31-33
Phillips-Perron test, 34-36
weighted symmetric estimator, 48—49
cointegration
AR(1) model with unit root and, 22
economic theory and unit roots and, 6
complex unit roots
AR models with, 20-22
asymptotic theory for, 55-56
component-wise testing, seasonal unit roots,
168-174
confidence intervals
Bayesian inference on unit root, 105-106
differences estimation, 106, 145, 149
resampling, interval estimation, 146—148
unbiased estimation, 143-145
uniform asymptotic coverage probabilities,
151
consistency in testing
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Hadri’s test, panel unit roots, 206
panel unit root tests, 201-202
sampling frequency and, 160
continuous-mapping theorem, 12
convergence
inflation and, 9
real interest rates, 9
sampling frequency, stock data, 158—159
unit roots and, 8
Costantini, M., panel unit root stationarity,
208-209
covariate augmented Dickey-Fuller test, 4647
coverage probabilities, confidence intervals,
151
Cox, D. D., 25-27
Cramér-von Miseses limiting distribution, 185
criterion function, AR(1) model near unit root,
25-27
cross-sectionally augmented Dickey-Fuller
(CADF) test, 210-212
cross-sectionally correlated panel testing,
209-218
combination tests, 212-214
common factors, 209-212
GLS-based and robust -ratios, 214-216
IV estimator, 216-217
resampling methods, 217-218
stationarity tests, 219
cross-sectional regression, growth and
convergence and, 8
cumulative density functions (cdfs)
AR(1) model with unit root, 18-22
asymptotic power analysis, panel unit roots,
203-204
inversion of characteristic function and,
155-156
MacKinnon simulation approach, 157-158
cumulative sums (CUSUMs), unit root null
hypothesis, 132—-134

Darling, D. A., 117
data generating process (DGP)
AR(1) model with unit root, 18-22
bootstrapping failure in unit root, 101-102
DHF seasonal unit root test extension,
167-168
Dickey-Fuller unit root test, 31-33
empirical size and power properties, ADF
and Phillips-Perron tests, 37-38
HEGY measurement errors and outliers, 176
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data generating process (DGP) (cont.)
HEGY seasonal unit root tests, 173-174
LM test of fractional integration, 90-91
MacKinnon simulation approach, 157-158
parameter constancy, stationarity testing,
123-124
point-optimal test, MA unit root, 119—121
range-based unit root test, 101
sampling frequency, flow data, 160
Schmidt and Phillips score-based test,
4041
seasonal unit root stationarity tests, 185
stationarity structural changes, 129-131
structural changes in unit roots, 181-182
threshold autoregressive model, 79-82
unit root structural changes, 59—68
‘Wald tests, 93-95
Zivot-Andrews unit root test and, 62
Davidson, J., 12-13
Davison, A. C., 101-104
De Blander, R., 193
decision rules
point-optimal tests and, 54
rejections in unit root tests, 54n.22
Deistler, M., 137
DeJong, D. N, 38, 106110, 123
Del Barrio-Castro, T., 208-209
DeLong, J. B., 8
demeaned Brownian motion
AR(1) model with unit root, 19
Levin, Lin and Chu (LLC) test, 197
LM test, MA unit root stationarity, 118
locally best invariant test statistic, 116-117,
117t
Demetrescu, Kuzin and Hassler LM test, 91,
94-95, 135
Demetrescu, M., 83, 214-217, 216-217
detrended GLS estimates
Dickey-Fuller-GLS test, 46
smooth-transition AR process, 82—-84
De Wachter, S. R., 193
Dhaene, G., 193
Dickey, D. A., 2, 6, 16, 33-36, 39, 113114,
168
AR(1) model with unit root, 17-18, 20-22
Dickey-Fuller test, 30-33
Dickey, Hasza and Fuller (DHF) test
AR model, seasonal unit roots, 164—168
seasonal unit roots, 163, 189-190
Dickey-Fuller-GLS test, 43—46

complex and negative roots, 56
nonstationary time series model, 140
panel unit root tests, 200-201
point-optimal test and, 53-54
rejections in, 54-55
simulation studies, panel unit roots,
220-221
structural changes in unit root and, 62—68
variance ratio test and, 100
Dickey-Fuller test, 10. See also augmented
Dickey-Fuller test
additive and innovative outliers, 73-75
AR(1) models, 30-33
augmented test, 33-36
bootstrapping and, 104
complex and negative unit roots, 56
conditional heteroskedasticity, 70-72
cross-sectionally correlated panel testing,
210-212
cumulative density function, 155-156
DGM model and, 92-95
flow data, sampling frequency, 160
fractional integration, 89
F-test, 60n.3
future research issues, 223-224
HEGY seasonal unit root test and,
172-174
innovation variances in, 68—70
panel unit roots, 221
periodic autoregressive models, 187-189
rank-based tests, 98-99
Schmidt and Phillips (SP) score-based test
and, 4041, 41t
seasonal unit roots, 181182
simulation approaches and, 158
smooth-transition AR process, 83-84
stock data, sampling frequency, 158-159
structural changes and, 60—68
threshold autoregressive model, 81-82
Diebold, F. X., 89
differences estimation, 106, 145, 149
Distaso, W., 86
distributional theory
AR(1) model with unit root, 21-22,
153-158, 162
characteristic and moment generating
function inversion, 154-156
Fredholm determinant approach, 156—157
simulation-based methods, 157-158
unit root tests, 153—-158
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Dolado, Gonzalo and Mayoral (DGM) test,
91-95
Dolado, J., 13
domain attraction (DA), fat-tailed distribution,
76-78
domain of normal attraction (DNA), fat-tailed
distribution, AR(1) model, 75-78
Donsker, M. D., 13, 17
drift
HEGY seasonal unit root test, 172—174
Zivot-Andrews unit root test, 62
Dufour, J., 44, 54
Durbin-Hausman unit root test, 41-42
wavelet-based variance and, 50-51
Durlauf, S. N., 8, 22
dynamic panel model, 221

economic theory
asset prices and, 7
cointegration and, 6
growth and convergence, 8
inflation convergence, 9
purchasing power parity hypothesis,
67
real interest rate convergence, 9
relative mean reversion, international stock
markets, 7-8
unemployment hysteresis, 9-10
unit roots and, 2-3, 5-10
Edgeworth series distribution, 112-114
Efron, B, 101-104
Eger,R.J., 10
Elliott, G., 44-46, 47, 52-54
Elliott, Rothenberg, and Stock (ERS)
components model, 43—46, 132—134,
140, 175-176
panel unit root tests, 200-201
Enders and Granger test, 79-82, 80t
Engle, R. F, 2-3, 6, 223-224
Evans, G. B. A., 155-156
execution rates, unit roots and, 12

Falk, B., 75-78
Fama, E. F,, 7-8
Fan, Y., 50-51
fat-tailed distributions, unit root tests and, 58,
75-78
Ferretti, N., 102-104, 168
finite-sample power
ADF and Phillips-Perron tests, 38

265

bootstrapping methods and, 101-102,
135-136
Levin, Lin and Chu (LLC) test, 196-197
MacKinnon simulation approach, 157-158
moment-generating function derivation,
155-156
panel unit root tests, 200-201, 220-221
recursive mean adjustment, 49—50
structural changes in unit root tests and,
66
finite variance, fat-tailed distribution, AR(1)
model, 76-78
Fisher information criterion, nonstationary
time series model, 139-140
Fisher’s test statistic
cross-sectionally correlated panel testing,
211212
panel unit root tests, 199-201
simulation studies, panel unit roots,
220-221
fixed effects model, asymptotic power
analysis, panel unit roots, 203-204
flat priors, Bayesian inference in unit roots,
106-110, 112-114
flow data, sampling frequency, 160
seasonal unit root testing, sampling
frequency, 177-178
fluctuation test, 125
Forni, Hallin, Lippi and Reichlin factor
estimation, 211-212
Forni, L., 9
Fotopoulos, S., 59, 76-78
Fotopoulos, S. B., 98-99
Fourier expansion, structural changes in unit
root test and, 67—68
Fourier transformation, parameter constancy,
seasonal stationarity tests, 179-180
fractional integration
AR models and errors in, 27-30
comparison of tests, 95
LM test, 89-91
LR test, 95
unit root tests, 89-95, 135
Wald tests, 91-95
Franses, P. H., 73, 174-176, 185-186,
186-190
Franses-Vogelsgang test, 182—185, 183t, 190
French, K. R., 7-8
frequency domain regression, Dickey-Fuller
test extensions, 39
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F-statistic, 167-168
Dickey-Fuller unit root test, 60n.3
HEGY seasonal unit root tests, 170-174
HEGY test power improvements, 175-176
seasonal unit roots, structural changes,
181-182, 184-185
threshold autoregressive (TAR) model,
79-82
Fuller, W. A., 23,4749, 48-49, 145, 175-176
DHEF seasonal root test extension, 166—168
Fuller, Wayne, 1-3, 16
AR(1) model with unit root, 17-18, 20-21
Dickey-Fuller test and, 30-33
functional central limit theorem (FCLT)
AR(1) model with unit root, 17-22
complex and negative unit roots, 56
conditional heteroskedasticity, unit root
tests, 70-72
DHEF seasonal unit root test, 165-168
future research issues, 223
unit roots and, 2-3, 13-14

Galbraith, J. W,, 13, 38
Galton, F., 223
gamma function, AR models with fractionally
integrated errors, 28-30
Gao, J., 3, 79.20, 94-95
Garcia, A., 100
Gaussian process
AR models with fractionally integrated
errors, 29-30
covariate augmented Dickey-Fuller test, 47
Dickey-Fuller-GLS test, 4346
initial variables and, 5254
nearly efficient likelihood ratio test, 52
Gengay, R., 50-51
generalized autoregressive conditional
heteroskedasticity (GARCH) effects
conditional heteroskedasticity, unit root
tests, 70-72
fat-tailed distribution, 78
maximum likelihood estimation, 71-72
variance ratio test, 100, 135
generalized least squares (GLS) estimates
cross-sectionally correlated panel testing,
209-212, 214-216
Dickey-Fuller-GLS test, 46
HEGY test power improvements, 175-176
nonstationary time series model, 139-140
structural changes in unit root tests and, 66

generalized method of moments (GMM)

estimation
MacKinnon simulation approach, 157-158
panel unit roots, 221

Gengenbach, C., 220-221

Georgiev, ., 67

Ghysels, E., 161, 167-174, 186190

Gil-Alana, L. A., 90-91

Gilliland, E., 8

Giulietti, M., 219-220

Gonen, M., 156

Gonzalo, J., 38n.14, 158

Gonzlaez-Farias, G., 48-49

goodness-of-fit test statistics, 156n.9

Gorodnichenko, Y., 106, 145, 150

Gouriéroux, C., 98-99

Granger, C. W. J,, 2-3, 6, 28, 85-86, 98-99,
223-224

Granger and Terésvirta smooth-transition
model, 130-131

Green, D, 11

Gregoir, S., 56

growth, unit roots and, 8

Guggenberger, P, 26-27, 36-37

Gurland’s Theorem 1, 154—-156

Gutenbrunner, C., 99

Gutierrez, L., 208-209, 220221

Haar discrete wavelet transformation, 50-51
Hadri, K., 208-209, 220-221
Hadri LM test
null of stationarity, panel unit roots,
204-207
simulation studies, panel unit roots,
220-221
Haldrup, N., 73, 176, 186-190
Hall, A., 35n.13, 39, 101-104, 188-190
Hallin, M., 99
Hallman, J. J., 98-99
Hamori, S., 68-70
Han, C., 106, 145, 149, 162
Hanck, C., 216-217
Hannan, E. J., 39, 137-140, 161
Hansen, B. E., 8082
Hansen’s unit root test, 47, 106, 120-121
confidence intervals, uniform asymptotic
coverage probabilities, 151, 162
resampling methods, interval estimation,
146-148
Harris, D., 94-95, 204
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Harris, R. D. F,, 192-193, 220-221
Harrison, J., 105
Hartung, J., 212-214
Harvey, A., 9
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long memory test vs. stationarity test,
126-127
robust regressions
cross-sectionally correlated panel testing,
214-216
unit root test, 96-98, 135
Rodrigues, P. M. M., 50, 68, 167168,
174-176, 181-182
Rodriguez, G., 74-75
Quandt unit root test, 65-68
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structural changes in unit root tests and,

63-68
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saddle-point method, cumulative density
function derivation, 155-156
Said, S. E., 33-36, 39, 113-114
Saikkonen, P., 6667, 127-128
Saikkonen and Luukkonen (SL) test
locally best test, MA unit root, 180
MA unit root, 117, 119-121, 120t
Sakkas, N. D., 204
sampling frequency
flow data, 160
seasonal unit root testing, 177-178
stationarity test size and power and, 127-128
unit root tests, 158—160
Sanders, D., 10-11
Sanso, A., 100, 176
Sargan and Bhargava test statistic, 40n.17
Sarkar, S., 73-75
Sarno, L., 214-216
Savin, N. E., 38, 155-156
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Schmidt, P., 70-72, 123, 128
Schmidt and Phillips (SP) score-based test,
40-41, 41t
HEGY test power improvements, 174-176
LM test of fractional integration and,
90-91
panel unit root stationarity, 207-209
rank-based tests, 98-99
structural changes in unit roots and, 67—68
Schotman, P. C., 6, 108-114
Schwarz’s information criterion
augmented Dickey-Fuller test, 36
nonstationary time series models, 138-140
Schwert, G. W., 37-38
score-based test, 4041
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structural changes in unit roots and, 67-68
seasonal unit roots, 161, 163—-190
AR(S) regression and variants, 164—168
component-wise testing, 168176
locally best tests, MA unit root, 180
panel unit root testing, 219-220
parameter constancy, stationarity tests,
178-180
periodic integration, 186189
random-coefficient process, 176177
sampling frequency, 177-178
stationarity tests, 178—185, 189-190
structural changes, 180185, 189-190
seemingly unrelated regression (SUR)
approach
cross-sectionally correlated panel testing,
214-216
panel unit roots, 221
Sen, P. K., 69-70, 123
Seo, B., 71-72, 82
sequential asymptotics
independent panel unit root tests, 194-204
null of stationarity, panel unit roots,
206-207
sequential bootstrapping, 102n.14
sequential test statistics, structural changes in
unit root tests and, 63—-68
Serfling, R. J., 12
Shao, J., 101-104
Sheng, X., 213
Shiller, R. J., 158-159
Shin, D. W, 49-50, 7275, 77-78, 80-82, 106,
148, 168, 206, 216-217, 220221
Shin, Y., 80-82, 128-131, 206
short-run variance
AR(1) model with unit root, 21-22
Phillips-Perron test, 36-37
Shreve, S. E., 12-13
Siefert, B., 75-78
sieve bootstrapping, 104, 135-136
stationarity test size and power, 127-128
Sims, Chris, 105-106, 115, 140-141
simulated mean, IPS test for panel unit roots,
198-199, 199t
simulation methods
conditional heteroskedasticity, unit root
tests, 7072
distributional theory, 157-158
panel unit roots, 220221
Siow, A, 113-114
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size distortion
ADF and Phillips-Perron tests, 37-38
bootstrapping in unit root tests and, 103—104
moment-generating function derivation,
155-156
stationarity tests, 127-128
slope coefficient homogeneity, independent
panel unit root tests, 193
Smeekes, S., 104, 135-136, 218-219
Smith, A. F. M., 105
Smith, J., 219-220
Smith, J. P, 166168
Smith, L., 198-199
Smith, R. J., 171-174, 176-177, 184-185
Smith, R. M., 11, 135
Smith, V,, 131
smooth-transition AR process, 82—84
stationarity structural changes, 130-131
Snell, A., 206
So, B. S., 49-50, 72, 7778, 80-82, 106, 148,
168, 216-217
sociology, unit roots and, 11-12
Sollis, R., 67
Solo, V., 12
Sarensen, B. E., 157
Sowell, F, 28, 106-110
spectral density function
AR(1) model with unit root, 21-22
AR models with fractionally integrated
errors, 27-30
fractionally integrated errors, 27-30
LM test of fractional integration, 90-91
Phillips-Perron test, 36-37
stable law, unit roots with fat-tailed
distributions, 75-77
standard deviation, Levin, Lin and Chu (LLC)
test, 196-197, 197t
stationarity tests
alternative unit roots and, 88—89
AR unit root, 124-125
Bayesian inference and, 108-110
Bayesian testing and, 111-114
cross-sectionally correlated panels, 219
Dickey-Fuller unit root test, 30-33
fluctuation tests, 125
innovation structural changes, 131
Kwiatkowski, Phillips, Schmidt and Shin
(KPSS) test, 121-124
lag-length selection and, 126
level and trend structural changes, 128-131

LM test, MA unit root, 117-118, 119t
long memory alternative, 126—127
moving average unit root, 116-117
null hypothesis, 134
null of stationarity tests, panel unit roots,
204-207
panel unit roots, structural changes,
207-209
parameter constancy, 121-124
point-optimal test, MA unit root, 119-121
rank-based tests, 98-99
seasonal unit roots, 178—185, 189-190
size and power of, 127128
structural changes, 128-131
structural changes in unit root tests and,
59-68
unit root strategies using, 116-128, 136
Steel, M. F. J,, 114-115
Stewart, M. C., 1011
stochastic integrals, 12—13
AR(1) model near unit root, 25-27
Stock, J. H., 211
stock data
sampling frequency tests, 158—159
seasonal unit root testing, sampling
frequency, 177-178
stock-index data, relative mean reversion and,
7-8
Stock’s test statistic
Bayesian inference and, 106
confidence intervals, 151
local-to-unity asymptotics, interval
estimation, 141-142
structural changes in unit root tests and, 66
Strauss, J., 209
Strazicich, M. C., 62, 129-131
structural changes in unit root tests, 59—70
Bayesian inference and, 114-115
innovation variances and, 68-70, 131
level- and trend-based changes, 59—68
panel unit root stationarity, 207-209
seasonal unit roots, 180-185
stationarity tests and, 128-131, 189-190
subsampling methods
cross-sectionally correlated panels, 217-219
interval estimation, 147-148
Sul, D., 49-50, 127-128, 162
Summers, L. H., 7-8
sup-Wald test
threshold autoregressive model, 81-82, 81t
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Swanson, N. R., 85-86
Swensen, A. R., 104

Tam, W., 180
Tanaka, K., 156157
Tanaka’s test, 28, 50-51, 56
fractional integration, 90-95, 135
Fredholm determinant approach, 157
locally best test, MA unit root, 180
MA unit root, 116-117, 117t
stationarity test size and power, 127-128
Tarcolea, A., 214-217
Taylor, A. M. R., 43, 4446, 53-55, 65n.6, 68,
74-75, 104, 136, 168, 171-174, 172-174,
174-176, 175-177, 180, 184—185
Taylor, A. R., 65
Taylor, M. P, 214-216
Taylor expansion
HEGY seasonal unit root tests, 170-174
smooth-transition AR process, 82—-84
Terrin, N., 29-30
test statistics. See also specific test; specific
tests
additive and innovative outlers, 73-75
augmented Dickey-Fuller test, 34-36
consistency, in panel unit root tests, 201-202
cross-sectionally correlated panel testing,
212-214
Dickey-Fuller-GLS test, 44—46
Dickey-Fuller unit root test, 31-33, 32t
Durbin-Hausman unit root test, 41-42
initial variables and, 52-54
IPS test for panel unit roots and, 198—199
LM test, MA unit root stationarity, 118
LM test of fractional integration, 89-91
LMT unit root test, 8486, 85t
locally best invariant test statistic, 116117,
117t
MAX unit root test, 42-43
nearly efficient likelihood ratio test, 51-52
periodic autoregressive models, 187-189
Phillips-Perron test, 36-37
Schmidt and Phillips (SP) score-based test,
40-41, 41t
seasonal panel unit root testing, 219-220
seasonal unit roots, structural changes,
181-182, 184-185
structural changes in unit root tests, 6168
variance ratio test, 100
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weighted symmetric estimator and, 48-49
threshold autoregressive (TAR) model, unit
root test, 79-82
Tiao, G. C., 56
Tibshirani, R., 101-104
Tieslau, M., 207-209
time series data
additive and innovative outliers, 72—75
bootstrapping for inference on unit root,
102-104
changing persistence, tests for, 131-134
fat-tailed distributions, unit root tests, 7578
flow data, sampling frequency, 160
fractionally integrated errors, 27-30
nonstationary time series, model selection,
137-140
seasonal unit root testing, 164—178
stock data, sampling frequency, 158—159
wavelet analysis, 50-51
Tjostheim, D., 79n.20
Tobias, J. L., 105
Toda, H. Y., 2
Tokihisa, A., 68—70
Tran, L. T., 75-78
t-ratio statistic
additive and innovative outliers, 73—75
augmented Dickey-Fuller test, 35-36
bootstrapping and, 104
covariate augmented Dickey-Fuller test, 47
cross-sectionally correlated panel testing,
214-216
DHEF seasonal unit root test, 165-168
Dickey-Fuller unit root test, 31-33
GARCH errors, maximum likelihood
estimation, 72
HEGY seasonal unit root tests, 170-174
HEGY test power improvements, 175-176
interval and point estimation, unit root
processes, 141-151
IPS test for panel unit roots, 197-199
Levin, Lin and Chu (LLC) test, 194-197
overfitting, interval estimation, 145
panel unit root stationarity testing, 208209
periodic autoregressive models, 187-189
Phillips-Perron test, 34-36
point-optimal tests, 53—54
robust regression with unit root, 97-98
seasonal unit roots, structural changes,
181-182, 184-185
smooth-transition AR process, 82—-84, 83t
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t-ratio statistic (cont.)
structural changes in unit root tests and,
61-68
unit root null hypothesis, 132—134
Wald tests, 93-95
trend parameters
Bayesian inference on unit roots, 108-110
Dickey-Fuller unit root test, 30-33
fluctuation tests, 125
LM test, MA unit root stationarity, 118, 119t
panel unit root stationarity, 208-209
stationarity test, structural changes,
128-131
uncertainties in unit root tests and, 54-55
unit root structural changes, 59-68
Wald test of fractional integration, 94-95
trigonometric representations, HEGY seasonal
unit root tests, 173-174
truncation parameter
augmented Dickey-Fuller test, 34-36
Phillips-Perron test, 3637
Tsay’s test, 124—125
nonstationary time series models, 138-140
Tu, D., 101-104
Tzavalis, E., 192-193

Uhlig, Harold, 105-106
unbiased estimation, AR(1) models, 142-145
unemployment hysteresis, economic theory
and, 9-10
uniform asymptotic coverage probabilities,
confidence intervals, 151
uniformly most powerful invariant (UMPI)
property, LM test of fractional
integration, 91
union of rejections strategy, unit root tests,
54n.22, 55, 65-66
unit roots. See also complex unit roots;
negative unit roots
additive and innovational outliers, 72—75
AR(1) model near unit root, 24-27
AR(1) model with, 17-22
AR(p) model, 23-24
augmented Dickey-Fuller test, 33-36
Bayesian inference and, 88—89, 105-116,
135-136
Bayesian testing methods, 110-114
bootstrapping, 101-104
conditional heteroskedasticity, 58, 70-72
covariate augmented Dickey-Fuller test, 47

Dickey-Fuller-GLS test, 43—46

Dickey-Fuller unit root test, 30-33

distribution theory, 153—158

Durbin-Hausman test, 41-42

economic theory and, 2-3, 5-10

fat-tailed distributions, 75-78

fractional integration alternatives, 89-95

history of development, 1-3

improved power tests, 39-55

independent panel tests, 192-204

inference methods, 16

initial variables and power of, 52—-54

innovation variances, changes in, 68-70

interval and point estimation, 140-151

MAX test, 42—43

model-free tests, 88-89, 98—101

multiple level crossings, 99-100

nearly efficient likelihood ratio test, 51-52

nonlinear alternatives, 78-86

null hypothesis for, 131-134

political science and, 10-11

practical application of, 5657

priors and posteriors in presence of,
106-110

properties, 3-5

random-coefficient autoregressive model,
84-86

range-based test, 101

rank-based tests, 98-99

recursive mean adjustment, 49—50

robust regressions, 9698

sampling frequency tests, 158—160

Schmidt and Phillips score-based test,
4041, 41t

seasonal adjustments, 161, 163—190

smooth-transition AR process, 82-84

sociology and, 11-12

stationarity test strategies, 116—128

structural changes, 59-70, 114-115

technical tools for, 12—-14

threshold autoregressive (TAR) model,
79-82

uncertainties in, 5455

variance ratio test, 100

wavelet-based variance ratio test, 50-51

weighted symmetric estimator, 47-49

univariate time series, additive and innovative
outliers, 73-74
unobserved components model
Bayesian inference and, 108—114

© in this web service Cambridge University Press

www.cambridge.org



www.cambridge.org/9781107097339
www.cambridge.org

Cambridge University Press

978-1-107-09733-9 — Almost All about Unit Roots

In Choi
Index
More Information

Index

Dickey-Fuller-GLS test, 4346
local-to-unity asymptotics, interval
estimation, 141-142

recursive mean adjustment, 49-50

unbiased estimation, 142—-145

unit root null hypothesis, 131-134
Urbain, J., 104, 135-136, 218-221
U.S.Census Bureau X-11 method, 161

Van den Akker, R., 99
Van Dijk, H. K., 6
van Hoa, T., 112-114
van Zuijlen, M. C. A., 156
variance ratio
IPS test for panel unit roots, 198-199,
199t
model-free unit root test, 100
relative mean reversion and, 8
wavelet-based variance ratio test, 50-51
vector autoregression (VAR), unit root theory
and, 2-3
Velasco, C., 92-95
Venditti, F., 9
Vogelsang, T. J., 62—63, 74-75
Vougas, D., 67

Wagner, M., 220221
Walden, A. T., 50-51
Wald test
cross-sectionally correlated panel testing,
216-217
periodic autoregressive models,
188-189
threshold autoregressive model, 81-82
unit root null hypothesis, 133-134
Wallace, M., 221
Wang, C., 75-78
‘Watson, M. W., 211
wavelet-based variance ratio test, 5051
Wei, C. Z., 12, 18, 20, 24-27, 30, 75n.15,
77-78
complex and negative unit roots, 55-56
cumulative density function, 155-156
local-to-unity asymptotics, interval
estimation, 141-142
nonstationary time series models, 139-140
stationarity test size and power, 127-128
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weighted symmetric estimator
DHF seasonal unit root test, 164—168
HEGY test power improvements, 175-176
IPS test for panel unit roots, 198—199
unit root testing, 47-49
Werker, B. J., 99
West, K. D., 22
West, M., 105
Westerlund, J., 221
White, J. S., 2-3, 12, 17, 95-96, 153-158, 223
Whiteman, C. H., 38, 106-110
white noise errrors, complex and negative unit
roots, 56
Wiener process
sampling frequency, stock data, 158-159
unit roots and, 12
wild bootstrap, unit root volatility, 65n.6
Wolf, M., 106, 147-148, 151, 217-219
Wolters, J., 89
Wright, J. H., 142
Wu, P. X, 180
Wu, Y, 8, 138

Xiao, T., 47
Xiao, Z., 97-98
Xiao’s test statistic, 39, 125, 125t

Yang, J., 213

Yang, R., 110, 115

Yin, J., 79n.20

Yin and Wu combination test, null of
stationarity, panel unit roots, 204-207

Zaykin, Zhivotovsky and Weir truncated
product method, panel unit root testing,
213-214

Zellner, Arnold, 105-106, 113114, 116

Zhang, R. M., 77-78

Zhou, J., 133-134, 136

Zinde-Walsh, V., 38

Zivot, E., 114-115

Zivot-Andrews unit root test, 61-68

Bayesian inference and, 109-110
seasonal unit root structural changes,
184-185

Z test statistic, null of stationarity, panel unit

roots, 207
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