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Application of multiple testing methods in panel unit root testing
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In panel unit root testing, two crucial issues often arise: (1)
Impossibility to identify which is the stationary series through commonly used panel unit root tests
when the joint unit root null is rgjected; (2) multiplicity problem (that is, over-rejection of the
null in the repeated application of individual testsg. To address these issues, this study employs
multiple testing in nonstationary panel settings.

Specifically, this study focuses on three points: (1) the test performance is investigated under
various circumstances in actual data analysis. (2) In conducting stepwise multiple testing, the data
associated with the null hypothesis rejected in the first step is re-utilized in later steps as a
stationary covariate that correlates with other series. The gain in test power is confirmed. (3)

Then, some multiple testing methods are employed to analyze actual economic data.
As a result, all these analyses show a good practical performance of multiple testing.
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Table 1
Table 1
T N FWER

50 5 0.154 0.078 0.302 0.750
10 0.278 0.053 0.304 0572

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

yi,t=yi,t-1+ui,t (HO), yi,t = 0.85 yi,t-1+ui,t

(HD) ui,t=¢ (e i,t, et N, Q),
1 03 - 0.3
_ (03 1 :
2=\ . 03
03 .. 03 1

AVie = @iVieos + 0. A1y Ay;,y TerTer
I; modified AIC

Table 1
FWER

Average Power

5

(T) (N)
(2
Table 2
Table 2
T N 5=3 &=5
5% 5 0133 0.106 0.095 0487 0241 0707 0528 0902
10 0.267 0.065 0.104 0.308 0244 0605 0529 089
100 5 0133 0.150 0.247 0939 0420 0972 0679 0989
10 0.246 0.087 0.244 0.909 0417 094 0678 0987
00 5 0145 0.163 0.683 1.000 0789 1000 090 1000
10 0.259 0.072 0.680 0.999 0784 1000 0898 1000
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Table 2 FWER
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Table
CADF
ADF FWER
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£=00 £ ~U(-0.1,0.1)
T N A1=10 2 ~U(1.0,3.0) =10 2 ~U(1.0,3.0)
ADF CADF ADF CADF ADF CADF ADF CADF
50 5 0.107 0.092 0.128 0.141 0.090 0.100 0.138 0.104
10 0.071 0.062 0.090 0.100 0.067 0.058 0.098 0.088
20 0.059 0.051 0.083 0.081 0.049 0.053 0.072 0.090
30 0.048 0.045 0.072 0.065 0.045 0.049 0.065 0.079
40 0.061 0.050 0.065 0.088 0.048 0.050 0.069 0.066
70 5 0.100 0.085 0.131 0.127 0.092 0.093 0.123 0.112
10 0.057 0.069 0.091 0.098 0.064 0.065 0.090 0.083
20 0.051 0.063 0.087 0.090 0.056 0.061 0.090 0.095
30 0.056 0.056 0.090 0.086 0.051 0.051 0.085 0.086
40 0.054 0.058 0.089 0.080 0.066 0.049 0.079 0.063
100 5 0.085 0.097 0.126 0.116 0.098 0.098 0.110 0.126
10 0.061 0.067 0.095 0.076 0.059 0.063 0.091 0.090
20 0.062 0.075 0.105 0.093 0.067 0.078 0.095 0.105
30 0.063 0.070 0.073 0.089 0.062 0.062 0.091 0.087
40 0.051 0.054 0.075 0.089 0.041 0.047 0.071 0.073
150 5 0.096 0.097 0.117 0.131 0.089 0.084 0.110 0.119
10 0.082 0.080 0.101 0.099 0.077 0.072 0.106 0.105
20 0.076 0.071 0.076 0.086 0.073 0.058 0.086 0.073
30 0.058 0.060 0.083 0.080 0.059 0.061 0.084 0.087
40 0.058 0.065 0.092 0.095 0.057 0.048 0.091 0.074
ue =Aifrt e 6 =4 s+ 8y
A;
4
Sl )\
i=1.0, A i U (10,30) £i=00, £i U (-0.1,0.1)
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Table 4

Country Zivot and Andrews (1992) #iEtE EBIRE *  fTE °
Australia —3.152
Austria —2.903
Canada —2.622
Chile —2.616
Denmark —4.197 -+
Germany ~1.556
Greece —2.053
Treland —6.483 ook ++
Japan —2.209
Korea —-6.382 ook ++
Mexico —2.614
Zew Zealand —3.308
us —3.473
a
KRk kk ok 1%, 5%, 10%
Zivot and
Andrews (1992), Journal of Business & Economic
Satistics, 10, 251-270
Ot + 5%,10% FWER
Zivot and Andrews
(1992)
Table 5
Table 5
Trade/GDP ratio Inflation rate Government
Countries expenditure/GDP ratio
2 2 2

t o t o t p
China -1.264 0.56 -0.822 1.00 -0.978 0.97
Indonesia -0.766 0.87 -0.597 095 -0.693 0.96
India 0.181 0.56 -0.047 093 0356 038
Korea -2.800 * 0.98 -2.799 * 098 -3.018 ** 1.00
Malaysia -0.524 0.99 -0.237 0.83 -0.583 0.85
Philippines 0216 0.99 0.812 0.90 0.642 0.83
Singapore -1.769 * 0.88 -1.100 0.89 -1.838 * 0.87
Thailand -0.448 0.85 -0.487 1.00 -0.464 0.87
Taiwan -2.109 * 0.99 -2.009 * 1.00 -2.150 ** 0.99

Human capital index TFP index
Countries
2 2

t p t P
China -0.932 0.93 -0.958 0.71
Indonesia -0.639 0.90 -0.623 0.78
India -0.261 0.96 -0.282 0.86
Korea -2.719 * 0.99 -2.796 * 0.94
Malaysia -0.246 0.83 -0.286 0.69
Philippines 0.686 0.74 0.356 0.95
Singapore -1.199 1.00 -1.065 0.99
Thailand -0.488 1.00 -0.473 097
Taiwan -2.165 * 0.93 -2.048 * 1.00




TFP index

reference country

economic growth determinants
Trade/GDP ratio, Inflation rate, Government
expenditure/GDP ratio, Human capital index,
covariate CADF
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