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Ljung-Box @A Bartlett
n ¢ 6 12 18 24 F-RAY AR IAFHEA
50 0.5 | 0.7117 0.6384 0.6199 0.6122 0.8629 0.8160 0.8698
0.4 | 0.4912 0.4399 0.4290 0.4378 0.6810 0.6245 0.7031
0.3 | 0.2767 0.2590 0.2629 0.2765 0.4381  0.3739 0.4638
0.2 | 0.1376 0.1424 0.1536 0.1631 0.2259 0.1866 0.2352
0.1 | 0.0728 0.0825 0.0952 0.1067 0.0912 0.0806 0.0935
0.0 | 0.0571 0.0729 0.0860 0.0936 0.0489 0.0506 0.0492
-0.1 | 0.0892 0.0977 0.1054 0.1145 0.0882 0.0797 0.0910
-0.2 |1 0.1719 0.1688 0.1748 0.1817 0.2183 0.1804 0.2303
-0.3 | 0.3485 0.3057 0.3045 0.3036 0.4327  0.3697 0.4611
-0.4 | 0.5873 0.5108 0.4876 0.4830 0.6748 0.6226 0.7062
-0.5 | 0.8006 0.7274 0.6951 0.6775 0.8589 0.8252 0.8781
100 0.5 | 09749 0.9451 0.9192 0.8983 0.9941  0.9912 0.9964
0.4 | 0.8559 0.7724 0.7225 0.6930 0.9419  0.9286 0.9637
0.3 | 0.5646 0.4767 0.4348 0.4157 0.7492  0.7059 0.8054
0.2 | 0.2485 0.2130 0.2106 0.2120 0.4123 0.3611 0.4539
0.1 | 0.0924 . 0.0926 0.0989 0.1067 0.1403 0.1190 0.1548
0.0 | 0.0541 0.0634 0.0726 0.0800 0.0521 0.0501 0.0481
-0.1 { 0.1076 0.0997 0.1026 0.1108 0.1343  0.1152 0.1567
-0.2 | 0.2992 0.2499 0.2338 0.2311 0.4109 0.3540 0.4664
-0.3 | 0.6242 0.5223 0.4811 0.4558 0.7522 0.7051 0.8049
-0.4 | 0.8888 0.8111 0.7616 0.7305 0.9441 0.9247 0.9592
-0.5 | 0.9869 0.9642 0.9434 0.9248 0.9929 0.9922 0.9958
200 0.5 | 1.0000 0.9999 0.9992 0.9978 1.0000  1.0000 1.0000
0.4 | 0.9954 0.9856 0.9721 0.9567 0.9989 0.9987 0.9999
0.3 | 0.8957 0.8167 0.7562 0.7140 0.9683 0.9542 0.9838
0.2 | 0.5150 0.4101 0.3728 0.3427 0.7123 0.6668 0.7740
0.1 [ 0.1394 0.1234 0.1175 0.1144 0.2397  0.2038 0.2777
0.0 | 0.0534 0.0574 0.0593 0.0639 0.0499 0.0490 0.0509
-0.1 | 0.1649 0.1419 0.1333 0.1350 0.2387 0.2023 0.2713
-0.2 | 0.5605 0.4521 0.4031 0.3690 0.7101 0.6607 0.7796
-0.3 | 0.9228 0.8419 0.7887 0.7476 0.9670 0.9550 0.9838
-0.4 | 0.9967 0.9884 0.9801 0.9674 0.9985 0.9985 1.0000
-0.5 1 0.9999 0.9997 0.9993 0.9984 1.0000 0.9999 1.0000
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Ljung-Box 2% Bartlett
n 0 6 12 18 24 F-AA 43 AEA
50 0.5 | 0.5591 0.4735 0.4556 0.4502 0.7273 0.7392 0.7058
0.4 | 04242 0.3745 0.3554 0.3528 0.5870 0.5526 0.5766
0.3 | 0.2812 0.2493 0.2548 0.2574 0.4030 0.3396 0.3895
0.2 | 0.1637 0.1587 0.1676 0.1767 0.2159 0.1722 0.2043
0.1 | 0.0906 0.1002 0.1125 0.1195 0.0854 0.0788 0.0863
0.0 | 0.0571 0.0729 0.0860 0.0936 0.0489 0.0506 0.0492
-0.1 { 0.0730 0.0891 0.0998 0.1075 0.0910 0.0776 0.0865
-0.2 1 0.1283 0.1323 0.1472 0.1621 0.2026 0.1719 0.2149
-0.3 | 0.2327 0.2229 0.2301 0.2398 0.3955 0.3480 0.3996
-0.4 | 0.3569 0.3258 0.3264 0.3369 0.5855 0.5721 0.5951
-0.5 | 0.5158 0.4512 0.4426 0.4400 0.7323 0.7636 0.7348
100 0.5 | 0.9341 0.8343 0.7631 0.7211 0.9614 0.9808 0.9725
0.4 | 0.7865 0.6552 0.5927 0.5602 0.8882 0.9016 0.9099
0.3 | 0.5421 0.4297 0.3969 0.3809 0.6987 0.6818 0.7364
0.2 | 0.2682 0.2289 0.2166 0.2150 0.4021 0.3481 0.4249
0.1 | 0.1046 0.1054 0.1073 0.1159 0.1367 0.1217 0.1490
0.0 | 0.0541 0.0634 0.0726 0.0800 0.0521 0.0501 0.0481
-0.1 | 0.0881 0.0881 0.0933 0.1022 0.1378 0.1179 0.1504
-0.2 | 0.2299 0.1994 0.1955 0.1985 0.4053 0.3472 0.4293
-0.3 | 0.4716 0.3849 0.3643 0.3460 0.6949 0.6836 0.7508
-0.4 | 0.7450 0.6169 0.5685 0.5408 0.8847 0.9065 0.9209
-0.5 | 0.9155 0.8070 0.7398 0.7037 0.9626 0.9832 0.9776
200 0.5 ] 0.9999 0.9972 0.9909 0.9800 0.9997 1.0000 1.0000
0.4 | 0.9914 0.9631 0.9264 0.8866 0.9939 0.9975 0.9992
0.3 | 0.8818 0.7731 0.7007 0.6440 0.9444 0.9502 0.9720
0.2 | 05174 0.4086 0.3562 0.3262 0.6804 0.6468 0.7580
0.1 | 0.1564 0.1319 0.1272 0.1263 0.2379 0.2052 0.2659
0.0 | 0.0534 0.0574 0.0593 0.0639 0.0499 0.0490 0.0509
-0.1 | 0.1304 0.1159 0.1134 0.1118 0.2348 0.2032 0.2654
-0.2 | 0.4775 0.3740 0.3335 0.3133 0.6921 0.6517 0.7558
-0.3 | 0.8580 0.7411 0.6663 0.6125 0.9459 0.9533 0.9728
-0.4 | 0.9893 0.9583 0.9176 0.8795 0.9947 0.9984 0.9995
-0.5 | 1.0000 0.9973 0.9869 0.9747 0.9996 1.0000 1.0000
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A Portmanteau Test Based on the Discrete Cosine

Transform*

Sungun Oh" Hyemin Cho? In-Kwon Yeo®

ABSTRACT

We present a new type of portmanteau test in the frequency domain which is de-
rived from the discrete cosine transform(DCT). For the stationary time series, DCT
coefficients are asymptotically independent and their variances are expressed by linear
combinations of autocovariances. The covariance matrix of DCT coefficients for white
noises is diagonal matrix whose diagonal elements is the variance of time series. A
simple way to test the independence of time series is that we divide DCT coeflicients
into two or three parts and then compare sample variances. We also do this by testing
the slope in the linear regression model of which the response variables are absolute
values or squares of coefficients. Simulation results show that the proposed tests has

much higher powers than Ljung-Box test in most cases of our experiments.

Keywords: Bartlett test, discrete cosine transform, F-test, Ljung-Box test, Portmanteau
test.
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