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Table 2: Cross Dependency Test for N =5,T =5

Test CD,, RCD1 RCD2 PCD RPCDI RPCD2
7} en

Normal 12.354 11.701 11.428 0.023 0.009 -0.023
(3.940) (3.820) (3.802) (1.115) (1.070) (1.042)

0.90 N(0,))+0.102;, 12239 11.384 11.097 0.056 0.027 0.043
(3.578) (3.551) (3.664) (1.061) (1.035) (1.092)

7,=0 0.90 N(0,1)+0.10N (4,4) 12.547 11725 11.430 -0.062 -0.027 0.033
(4.026) (3.696) (3.707) (1.108) 1.097) (1.072)

0.90 N(0,1) +0.10 Lognorm 12,591 11.883 11642 0,031 -0.006 0.042
@.172) (3.829) (3.942) (1.103) (1.066) (1.063)

0.90 N(0,1)+0.10 Cauchy 12.451 11624 11298 0.025 0.004 0.023

Normal 12.430 11.895 11.447 0.150 0.128 0.079
(3911) (3.890) (3.683) (1.166) (1.135) (1.089)

0.90 N(0,)+0.10, 12351 11537 11.454 0.051 0.087 0.119
(4.023) (3.715) (3.848) (1.146) (1.101) (1.085)
7 Fiidu©.103) | 09ONON+0.10N@4) 12718 11715 11375 0.084 0.099 0.083
(4.235) (3.895) (3.981) (1.236) (1.153) (1.121)
0.90 N(0,1) +0.10 Lognorm 12.733 11.859 11562 0.092 0.099 0.063
(4.163) 4.017) @1 (1.202) (1.140) (1.105)
0.90 N(0,1)+0.10 Cauchy 12.489 11542 11471 0.091 0078 0.045
(3.948) (3.707) (3.908) (1.183) (1.135) (1.119)
Normal 15.483 14328 13330 2.177* 2.000* 1.601
(5.744) (5373) (5.127) (1.674) (1.598) (1.610)
0.90 N(0,1)+0.10z7, 13.456 12535 12341 0.827 1.063 1.097
(4.706) 4373) (4.699) (1.562) (1.515) (1.460)
7, ~ iidU(0.5,1.5) 0.90 N(0,1) + 0.10N (4,4) 13.697 12.832 12.388 1118 1.263 1.149
(4.763) (4581) (4.420) (1.552) (1527) (1.497)
0.90 N(0,1)+0.10 Lognorm 14.136 13313 12.508 1455 1516 1301
@917) (4837) (4.595) (1614) (1573) (1.507)
0.90 N(0,1) +0.10 Cauchy 13.684 12731 12.452 1112 1.249 1199
(4551) (4.363) (4.551) (1.574) (1.547) (1.542)
Note:  The results are the sample mean and dard deviation (par ) of CD, and PCD respectively, based on 1000 replications.

Im

*The test is significant when CD,,, >z(’~(~_,),z) =18.30and |PCD| > N(0,1) =1.96 at 5% significant levels.

Table 3: Cross Sectional Dependence test for N = 20,7 =100 (10% contaminations)

Test CD,, RCDI RCD2 PCD RPCDI RPCD2
i €,

Normal 192.030 191.808 190.944 -0.001 0.014 -0.001

(19.234) (19.913) (20.511) (1.006) (1.030) (1.047)

0.90 N(0,1) +0.10], 192.392 191.904 192.448 0.050 2.763 % 0.017

(23.090)  (20.223) (18.938) (1.033) (1.019) (0.983)

7,=0 0.90 N(0.1) +0.10N(4.4) 188826 191014 190925 0.045 0.127 0031
(34.273) (17.830) (18.589) (0.954) (0.981) (1.020)

0.90 N(0,1)+0.10 Lognorm | 190376 190.036 190.759 0.034 0599 0.086

(73.393) (18.404) (18.393) (0.984) (0.995) (1.000)

0.90 N(0,1)+0.10 Cauchy | 190769 191.465 192.289 0.036 0.000 0.048

(80.260) (19.966) (18.577) (0.942) (1.022) (1.029)

Normal 221247 218330 205.936 5.192¢ 4938+ 3.761%

(27.763) (26.219) (22.291) (1.717) (1.665) (1.526)

0.90 N(0,1)+0.10z;, 190.709 225.516* 210.387 0.010 6.163* 3.077*

(21801)  (27.645) (20.563) (0.978) (1.544) (1.423)

y, ~iidU©.103) | 999N(OD+0.10N(44) 191.558 208.878 207556 0202 3.657* 3.730*
(31.546) (22.800) (23.079) (0.984) (1.445) (1.536)

0.90 N(0,1)+0.10 Lognorm | g5 93¢ 213.742 204.671 0.228 4.524% 3.553*

(71.183)  (25.387) (22.301) (0.981) (1.570) (1.505)

0.90 N(0,1)+0.10 Cauchy | 19 790 207.921 208.190 0.087 3.569* 3.734%

(78.097) (22.289) (23.219) (1.025) (1.491) (1.529)
Normal 4393.100*  4040.739*  2511.355* 63.789% 61.087* 47.806 *

(792487)  (763288)  (608.222) (6.346) (6.340) (6.301)

0.90 N(0,1)+0.10z;, 193285  2315331* 1762913 * 1520 45.287% 39.385%

(23379)  (464.728)  (454.738) (1.179) (5.121) (5.770)
7, ~ iidU(0.5,1.5) 0.90 N(0,1) +0.10N(4,4) 223.171*%  2247.844*  2251.347* 5.562*% 44.305* 45.008*
(41805)  (474317)  (535.675) (1977 (5.321) (5.988)
0.90 N(0,1)+0.10 Lognorm | 281515+  2845936*  2112.504* 5.556* 50497* 43.469*

(108271)  (597.721)  (529.529) (2.773) (5977 (6.092)
0.90 N(0,1) +0.10 Cauchy 194.066  2192461*  2345.785* 0.804 43.680* 45.950*

(77.414)  (464.100) _ (559.377) (1.183) (5.299) (6.098)

Note:  The results are the ple mean and

*The test is significant when CD,, > z(’m”_lm) =223.160 and IPCD| > N(0,1) =1.96 at 5% significant levels.

dard deviation (par

) of CD,,, and PCD respectively, based on 500 replications.
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Table 4: Cross Sectional Dependence test for N = 20,7 =100(5% contaminations)

Test b, RCDI RCD2 PCD RPCDI RPCD2
Vi €,

Normal 192.030 191.808 190.944 -0.001 0.014 -0.001

(19.234) (19.913) (20.511) (1.006) (1.030) (1.047)

0.95 N(0,1)+0.057, 192.581 189.398 192.186 -0.022 0.733 0013

(38.275) (19.494) (19.054) (1.031) (1.009) 0.979)

7,=0 0.95N(0,1) +0.05N(4,4) 191.581 191.385 190.513 0.019 0.058 0.026
(45.886) (17.848) (18.298) (1.008) (1.001) (1.010)

0.95 N(0,1)+0.05 Lognorm | 1gg 421 190.953 191287 0.030 0.202 0.018

(63.636) (18.735) (18.994) (1.008) (1.035) (1.008)

0.95 N(0,1) +0.05 Cauchy 185.691 191.025 192215 -0.038 -0.003 0011

(76.961) (19.462) (18.619) (1.003) (1.022) (1.046)

Normal 221247 218330 205.936 5.192% 4938+ 3.761*

(27.763) (26.219) (22.291) (1.717) (1.665) (1.526)

0.95 N(0,1) +0.05 3, 188415 215971 203.59 0.109 4.789* 3.369*

(36.037) (27.004) (22.344) (1.042) (1.645) (1.510)

P~ iidu(0.103) | 095NON+0.05N(4.4) 190.858 214518 207.463 0592 4287 3827
(43.828) (24.075) (22.736) (0.994) (1.564) (1.541)

0.95 N(0,1) +0.05 Lognorm | 189204 216534 206.771 0.898 4.634% 3.723*

(59.166) (24.408) (22.798) (1.097) (1.621) (1.523)

0.95 N(0,1) +0.05 Cauchy 194.555 213.401 208.202 0211 4263* 3.744%

(84.603) (25.076) (23.160) (1.016) (1.631) (1.581)
Normal 4393.100*  4040.739* 2511.355* 63.789* 61.087* 47.806*

(792487)  (763.288) (608.222) (6.346) (6.340) (6.301)
0.95 N(0,1) +0.05 3, 205248  2925.314*  2088451* 3.368* 51.295% 43234%

(41902)  (598.863) (523.827) (1.587) (5.858) (6.034)
7, ~iidu©s1.s) | OPNOD+OOSN(44) | 403501  3044824*  2414057* 12.095* 52.355% 46.776%
(122.032)  (632.519) (599.387) (3.313) (6.087) (6.403)
0.95 N(0,))+0.05 Lognorm | 7;2852¢  3398.364*  2321.304% 15.738* 55.584% 45.778*

(274.245)  (706.001) (595.814) (5.112) (6.427) (6.468)
0.95 N(0,1) +0.05 Cauchy 239.534* 3008.858* 2452.455* 3.479* 52.026* 47.111*

(95.069) _ (630.438) (611.719) (2.222) (6.097) (6.482)

Note:  The results are the sample mean and

h

dard deviation (p

) of CD,, and PCD respectively, based on 500 replications.

*The test is significant when CD,, > z(’,,(,,_u,,) =223.160 and |PCD| > N(0,1) =1.96 at 5% significant levels.

Table 5: Size and power of study under the null hypothesis of no cross sectional dependence for N =5,T =5

Test CD,  RCDI RCD2 PCD RPCDI  RPCD2
ell
Size

Normal 0.077 0.049 0.052 0.065 0.052 0.047
0.90 N(0,1)+0.103, 0.059 0.042 0.029 0.058 0.052 0.049
7,=0 0.90 N(0,1) +0.10N(4,4) 0.079 0.052 0.043 0.055 0.054 0.061
0.90 N(0,1)+0.10 Lognorm | 0,086 0.057 0.054 0.057 0.051 0.052
0.90 N(0,1)+0.10 Cauchy | 0,074 0.049 0.041 0.056 0.052 0.043

Power
Normal 0.081 0.066 0.044 0.079 0.071 0.057
0.90 N(0,))+0.1073, 0.074 0.049 0.040 0.073 0.070 0.052
7, ~iidU(0.10.3) | 0.90 N(0,1)+0.10N(4,4) 0.105 0.062 0.051 0.093 0.078 0.061
0.90 N(0,1)+0.10 Lognorm | 0,101 0.066 0.060 0.076 0.068 0.059
0.90 N(0,1)+0.10 Cauchy | 0,087 0.059 0.043 0.077 0.070 0.064
Normal 0.256 0.200 0.150 0.547 0.500 0.401
0.90 N(0,))+0.1073, 0.133 0.102 0.179 0.235 0.278 0.228
7, ~iidU(0.5,1.5) [ 0.90 N(0,1)+0.10N(4,4) 0.146 0.111 0.092 0.294 0.328 0.289
0.90 N(0,1)+0.10 Lognorm | 0,158 0.135 0.106 0.377 0.384 0.316
0.90 N(0,)+0.10 Cauchy | 0,139 0.100 0.088 0.293 0.319 0.268

Note:  Reject Ho when CD,, > ¥{y(v-1y12) =18.30and |PCD| > N(0,1) =1.96 5% significant levels.
Results are computed based on 1000 replications.
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Table 6: Size and power of study under the null hypothesis of no cross sectional dependence for N = 20,7 =100
(10% contaminations)

Test CD,, RCD1 RCD2 PCD  RPCDI RPCD2
C”
Size

Normal 0.056 0.046 0.050 0.042 0.066 0.062
0.90 N(0,1)+0.1073, 0.104 0.062 0.056 0.054 0.774 0.046
7,=0 0.90 N(0,1) +0.10N(4,4) 0.154 0.038 0.046 0.040 0.060 0.064
0.90 N(0,1)+0.10 Lognorm | 0,282 0.036 0.048 0.044 0.086 0.054
0.90 N(0,))+0.10 Cauchy | 0.290 0.068 0.054 0.032 0.052 0.058

Power
Normal 0.428 0.380 0.212 0.986 0.972 0.884
_ 0.90 N(0,1)+0.107, 0.074 0.490 0.138 0.046 1.000 0.760
F y,~iidU(0.103) | 0.90 N(0,1) +0.10N(4,4) 0.144 0.236 0.236 0.062 0.886 0.872
0.90 N(0,1)+0.10 Lognorm | (.256 0.332 0.182 0.056 0.962 0.850
0.90 N(0,1)+0.10 Cauchy | 0,300 0.228 0.242 0.050 0.864 0.852
Normal 1.000 1.000 1.000 1.000 1.000 1.000
0.90 N(0,1)+0.103, 0.098 1.000 1.000 0.346 1.000 1.000
7, ~iidU(05,1.5) | 0.90 N(0,1)+0.10N(4,4) 0.564 1.000 1.000 0.970 1.000 1.000
0.90 N(0,1)+0.10 Lognorm | 0,686 1.000 1.000 0.924 1.000 1.000
0.90 N(0,))+0.10 Cauchy | 0322 1.000 1.000 0.170 1.000 1.000

Note:  Reject Ho when CD,, > Z{yv-1ys2) = 223.160and |PCD| > N(0,1) =1.96 at 5% significant levels.
Results are computed based on 500 replications.

Table 7: Size and power of study under the null hypothesis of no cross sectional dependence for N = 20,7 =100
(5% contaminations)

Test CD,,  RCDI RCD2 PCD RPCDI  RPCD2
ell
Size

Normal 0.056 0.046 0.050 0.042  0.066 0.062
0.95 N(0,1)+0.053, 0.180 0.048 0.054 0.054  0.134 0.042
7:=0 0.95 N(0,1) +0.05N(4,4) 0.242 0.042 0.040 0.066  0.052 0.058
0.95 N(0,)) +0.05 Lognorm | (.252 0.042 0.048 0.052 0.070 0.050
0.95 N(0,1)+0.05 Cauchy | 0.272 0.066 0.050 0.052 0.056 0.056

Power
Normal 0.428 0.380 0.212 098  0.972 0.884
0.95 N(0,1)+0.05z3, 0.162 0.354 0.176 0.066  0.970 0.822
7, ~iidU(0.10.3) |  0.95N(0,1) +0.05N(4,4) 0.226 0.326 0.216 0.096  0.944 0.898
0.95 N(0,1) +0.05 Lognorm | 0,244 0.346 0.212 0.166  0.968 0.878
0.95 N(0,1)+0.05 Cauchy | 0.328 0.306 0.250 0.046 0.926 0.872
Normal 1.000 1.000 1.000 1.000 1.000 1.000
0.95 N(0,1) +0.053, 0.270 1.000 1.000 0.798 1.000 1.000
7, ~iidU(0.51.5) | 0.95N(0,1) +0.05N(4,4) 0.980 1.000 1.000 1.000 1.000 1.000
0.95 N(0,1)+0.05 Lognorm | 0.994 1.000 1.000 1.000 1.000 1.000
0.95 N(0,1)+0.05 Cauchy | 0.548 1.000 1.000 0.752 1.000 1.000

Note:  Reject Ho when CD,, > Xfu(n-1y/2) = 223.160and |PCD| > N(0,1) =1.96 at 5% significant levels.
Results are computed based on 500 replications.
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