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Test performance and improvement of new tests for nonstationary panels
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This study investigates the test performance of new methods of testing for unit
roots or cointegration in nonstationary panels. The study extends these tests to deal with data with
structural breaks or nonlinearity. It also applies them, in their original or extended forms, to actual
data. | use Romano and Wolf' s (2005) multiple testing based on the bootstrap method and observe the
following three noteworth¥ points in the results: (1) The test can avoid the multiplicity problem
(over-rejection of the null hypothesis caused by the repeated use of a single testg and increase test
power, while other multiple testing methods suffer from a lack of power. (2) The test can be easily
extended to consider cases where structural breaks or nonlinearity is observed in the data; it exhibits
good test performance even in these cases. (3) The obtained empirical results are meaningful when some
tests are applied to actual exchange rates or financial data.
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Table 1
Tablel
The familywise error rates and average powers of single and multiple tests
Familywise error rates Average powers
T =03 =03
Singletest Multiple test Singletest Multiple test
50 5 0.154 0.078 0.302 0.750
10 0.278 0.053 0.304 0.572
100 5 0.172 0.089 0.724 0.987
10 0.290 0.074 0.713 0.979
200 5 0.180 0.088 0.941 1.000
10 0.346 0.082 0.940 1.000
w 0.3
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Table2

The familywise error rates and average powers of single and multiple tests (One structural break
under the alternative)

Familywise error rates Average powers *

©=03
TN om0 -1 5-3 =5
Single test Multiple test Single test Multiple test_Single test Multiple test_Single test Multiple test
50 5 0.133 0.106 0.095 0.487 0.241 0.707 0.528 0.902
10 0.267 0.065 0.104 0.308 0.244 0.605 0.529 0.859
100 5 0.133 0.150 0.247 0.939 0.421 0.972 0.679 0.989
10 0.246 0.087 0.244 0.909 0.417 0.964 0.678 0.987
200 5 0.145 0.163 0.683 1.000 0.789 1.000 0.900 1.000
10 0.259 0.072 0.680 0.999 0.784 1.000 0.898 1.000

“ The break fraction 7€, is 0.5. Average powers are calculated as the ratio of the rejected null hypotheses
against all the null hypotheses (N) for 2,000 replications
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Table 3

Table3
The familywise error rates and average powers of single and multiple tests

Familywise error rates Average powers *

T =03 ®=0.3
Single test  Multiple test Single test  Multiple test
50 5 0.289 0.063 0.276 0.154
10 0.457 0.043 0.277 0.051
100 5 0.248 0.059 0.501 0.432
10 0.440 0.035 0.495 0.275
200 5 0.254 0.074 0.806 0.958
10 0.431 0.046 0.807 0.908

* The adjustment speed parameter ©;is 0.1.

w 03
6 0.1
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Table 4 The familywise error ratesand aver age power sof the individual and
multiple testsbased on the NEG satistic with (613 , 623) = (—0.5, —0.5)

Familywise error rates Average powers *
A iidN(0.1"21)
T N' ©=0.2 ©-=03
Individual test Multiple test Individual test_Multiple test Individual test Multiple test
50 3 0.138 0.090 0.161 0.175
5 0.334 0.050 0.136 0.028 0.145 0.040
7 0.568 0.038 0.009 0.012
70 3 0.149 0.085 0.333 0.335
5 0.306 0.044 0.199 0.069 0.213 0.075
7 0.539 0.030 0.025 0.036
100 3 0.129 0.086 0.521 0.533
5 0.330 0.054 0.304 0.198 0.321 0.232
7 0.522 0.031 0.091 0.118
150 3 0.133 0.096 0.806 0.806
5 0.318 0.041 0.462 0.568 0.463 0.563
7 0.540 0.026 0.338 0.390
200 3 0.134 0.114 0.929 0.909
5 0.329 0.055 0.557 0.827 0.536 0.803
7 0.542 0.039 0.696 0.671

* Average powers are calculated as the ratio of the rejected null hypotheses against all
the null hypotheses (N) for 2,000 replications.
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Table5
The results of stepwise multiple testing
Country Regression Equation
w/o Break w/ Break

p-value p-value
China 0.042 * 0.043 *
Hong Kong 0.301 0.735
Indonesia 0.095 0.263
Japan 0.034 * 0.025 *
Korea 0.374 0.747
Malaysia 0.480 0.002 *
Philippines 0.608 0.714
Singapore 0.628 0.736
Thailand 0.564 0.050 *
Taiwan 0.742 0.130

* denotes statistical significance at the 5% level in
terms of the familywise error rate.

Note: The p-values are calculated from the finite
sample distribution of the test statistic obtained from a
Monte Carlo simulation with 288 observations based
on 5,000 replications.
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Table 6

Pairs Data type

Raw data Demeaned data Detrended data
IND-MAL  —1.345 —2.350 —2.137
IND-PHI —2.182 —3.317 ** —3.380 *
IND-SIN —1.075 —2.609 —2.603
IND-THA —1.388 —2.402 —2.363
MAL-PHI —1.519 —3.344 ** —3.101
MAL-SIN —0.926 —2.371 —2.445
MAL-THA  —2.990 —2.866 * —2.538
PHI-SIN —0.464 —1.791 —3.209
PHI-THA —1.209 —3.464 ** —3.197
SIN-THA —0.989 —3.327 ** —3.301

Table 6
IMF

Coordinated Portfolio Investment Survey

(CPIS)
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