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Empirical likelihood test for high-dimensional generalized linear models

with fixed and adaptive designs
BAI Lu, CHEN Xia*™
(School of Mathematics and Information Science, Shaanxi Normal University,
Xi'an 710119, Shaanxi, China)
Abstract: An empirical likelihood method is considered to test the coefficients in a high-dimen-
sional generalized linear model with fixed and adaptive designs. Numerical analysis show that the
empirical log-likelihood ratio at the true parameter converges to the standard chi-square distribu-
tion, and the proposed empirical likelihood test has a very stable size with respect to the number
of covariates and is powerful too.
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Tab. 1 Sizes of the TEL and NEL at 0. 05 level are given for the case of A = 0 in example 1

n = 50 n = 100 n = 200 n = 500
b TEL NEL TEL NEL TEL NEL TEL NEL
5 0.1088 0.1075 0.1102 0.1043 0.076 9 0.0815 0.0703 0.058 3
10 0.3436 0.1098 0.1786 0.1065 0.1273 0.0830 0.1172 0.056 9
20 0.7983 0.1141 0.3990 0.1052 0.2945 0.0837 0.1758 0.0552
30 1 0.1132 0.6963 0.1054 0.5175 0.0849 0.2816 0.0591
40 1 10.1109 0.984 7 0.1032 0.7368 0.0823 0.4055 0.0537
50 — 0.1125 0.9979 0.1019 0.9341 0.0827 0.5734 0.0618
60 — 0.116 4 1 0.1029 0.9872 0.0843 0.7291 0.05214
70 — 0.115 5 1 0.1076 0.9991 0.0792 0.8827 0.0547
80 — 0.115 2 1 0.099 8 1 0.0844 0.9435 0.060 3
90 — 0.117 1 1 0.102 1 1 0.0850 0.9979 0.0570
100 — 0.111 9 — 0.103 7 1 0.081 6 1 0.051 2
2 1 0.05 TEL NEL (A=0.2)

Tab.2 Powers of the TEL and NEL at 0. 05 level are given for the case of A = 0.2 in example 1

n = 50 n = 100 n = 200
’ TEL NEL TEL NEL TEL NEL
5 0.186 1 0.136 4 0.108 9 0.113 7 0.097 2 0.101 7
10 0.379 0 0.179 3 0.243 7 0.154 6 0.158 4 0.207 8
20 0.895 4 0. 306 8 0.706 5 0.432 0 0.476 2 0.438 1
30 1 0.619 5 0.984 2 0.763 9 0.708 0 0.700 9
40 1 0.803 2 1 0.928 3 0.896 3 0.812 0
50 — 0.986 5 1 0.987 1 0.938 7 0.897 5
60 — 1 1 0.994 9 0.995 3 0.962 3
70 — 1 1 1 1 0.980 4
80 — 1 1 1 1 0.989 2
90 — 1 1 1 1 0.992 1
100 — 1 — 1 1 0.994 0
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Fig.1 QQ-plots of the NEL ratio in the case n = p and p > n for example 1
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Tab.3 Sizes of the TEL and NEL at 0. 05 level are given for the case of A = 0 in example 2

n = 50 n = 100 n = 200 n = 500
b TEL NEL TEL NEL TEL NEL TEL NEL
5 0.181 1 0.1275 0.1320 0.0832 0.0882 0.0734 0.0581 0.0542
10 0.4327 0.1216 0.2860 0.0891 0.1554 0.0739 0.0628 0.0553
20 0.8104 0.1235 0.4973 0.0820 0.3057 0.0754 0.0983 0.0501
30 0.9935 0.1220 0.7392 0.0863 0.4917 0.0709 0.1684 0.0497
40 1 0.1221 0.8517 0.0875 0.6952 0.0713 0.2557 0.0513
50 — 0.1259 0.9172 0.0637 0.8706 0.0778 0.3542 0.0510
60 — 0.1202 0.9993 0.0859 0.9589 0.0725 0.4336 0.048 7
70 — 0.106 7 1 0.0802 0.9877 0.0744 0.5758 0.0511
80 — 0.109 1 1 0.089 7 1 0.0721 0.6739 0.0504
90 — 0.102 8 1 0.082 6 1 0.0705 0.7485 0.0525
100 — 0.101 7 — 0.080 7 1 0.0716 0.8390 0.0531
4 2 0.05 TEL NEL (A#0)

Tab.4 Powers of the TEL and NEL at 0. 05 level are given for the case of A 7= 0 in example 2

n = 50 n = 100 n = 200

b TEL NEL TEL NEL TEL NEL
5 0.616 1 0.5850 0.6238 0.6786 0.7324 0.8583
10 0.8050 0.7737 0.7755 0.7980 0.8541 0.9327
20 0.9504 0.8096 0.8625 0.8327 0.8723 0.9412
30 0.9984 0.8206 0.9519 0.9048 0.9080 0.9480
40 1 0.8311 0.9926 0.9193 0.9240 0.9534
50 — 0.8409 0.9989 0.9287 0.9302 0.956 8
60 — 0.842 3 1 0.9401 0.948 7 0.9609
70 — 0.843 1 1 0.9523 0.9549 0.9681
80 — 0.840 7 1 0.958 8 0.9653 0.9729
90 — 0.842 9 1 0.9605 0.9703 0.9789
100 — 0.845 6 — 0.9712 0.976 9  0.980 2
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Fig.2 QQ-plots of the NEL ratio in the case n>p and p>n for example 2
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