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In this supplementary material, we present two additional simulation studies. Here we consider the
moving average model where the jth component of ; = (x;1, ... ,xip)—r is generated in the following way:
Tij = My +p1vij +--- +ppvi(j+p—1)7j = 1727 s 7p;i = 1723 ceey N
where p; is the jth component of p = (11, 1o, ... ,1tp) T and v3;’s are mean 0 and variance 1 random
variables. The mean vector p is specified the same way as in the simulation studies of the main paper when
the empirical sizes and powers of the tests are considered. For the dependence between the components

of x;, we consider the following two cases:

1. Partial dependence: p; = 2.883, po = 2.794, p3 = 2.849, p; = 0 for j = 4,...,p and are kept fixed
throughout the simulation study.

2. Full dependence: the p;’s are all generated from U[2, 3] and kept fixed.

Note that the simulated high-dimensional samples are less (highly) correlated in the partial (full) depen-
dence case.

1 Additional Simulation 1

In this additional simulation study, the following two models are used for the innovations {v;;}:

o Model 1. v;;, j=1,...,p " N(0,1).
e Model 2. Uij:’wij/\/i Jj=1,...,p with w;;, j=1,...,piifi'\l}'t4.

The resulting empirical sizes and powers of the NEW, WPL, BS and CQ tests are displayed in Tables
1 and 2 respectively. The estimated approximate degrees of freedom of the NEW test are displayed in
Table 3. In terms of size control, the NEW test again outperforms the WPL, BS and CQ tests and in
terms of power, the four tests are generally comparable.

2 Additional Simulation 2
In this additional simulation study, the following two models are used for the innovations {v;;}:
e Model 3. v;5, j=1,...,p, i.i.d. follow the normal mixture 0.9N(0,1) + 0.1N(0,9).

e Model 4. v;; = w;;/V/3,j = 1,2,...,p, with w; = (w;1,wia,...,w;,) " following a multivariate
t-distribution with mean 0, correlation matrix I,, and 3 degrees of freedom.



Table 1: Empirical sizes (%) of the four tests in Additional Simulation 1.

Dependence Partial Full
Model P n NEW WPL BS CQ NEW WPL BS CQ
30 | 5.32 6.86 6.92 6.92 | 5.67 7.15 7.70 7.69
50 60 | 5.08 6.29 6.32 6.32 | 5.57 7.04 7.40 7.39
120 | 5.13 6.46 6.43 6.43 | 5.30 6.89 6.75 6.76
30 | 5.28 5.75 5.82 5.73 | 6.06 7.85 7.94 7.94
1 500 60 | 5.19 5.78 5.74 5.74 | 5.24 6.95 7.30 7.31
120 | 5.21 5.67 9.58 9.58 | 9.23 6.97 7.17 7.18
30 | 5.08 5.35 5.33 5.33 | 5.96 7.65 7.95 7.95
1000 60 | 5.24 5.53 5.60 5.62 | 5.51 7.11 7.37 7.37
120 | 4.88 5.14 9.15 9.15 | 5.0 6.68 6.77 6.77
30 | 5.15 6.39 5.71 6.53 | 5.85 7.65 7.91 7.93
50 60 | 5.11 6.42 5.89 6.43 | 5.39 7.40 7.30 7.32
120 | 5.14 6.33 6.13 6.51 | 5.36 7.22 7.43 7.48
30 | 5.35 5.82 4.56 5.70 | 5.72 7.45 7.74 7.07
2 500 60 | 5.03 5.60 4.88 5.60 | 5.37 6.99 7.16 7.16
120 | 5.08 5.47 5.26 5.62 | 5.43 7.31 7.22 7.20
30 | 4.56 4.83 3.65 4.93 | 5.71 7.45 7.78 7.73
1000 60 | 4.76 5.10 4.40 9.20 | 5.0 6.66 7.09 7.13
120 | 4.96 5.36 4.76 5.24 | 5.45 7.16 7.48 7.49
ARE 3.59 16.10 15.14 16.36 | 9.91 43.98 48.29 48.41
Table 2: Empirical powers (%) of the four tests in Additional Simulation 1.
Dependence Partial Full
Model P n 0 | NEW WPL BS CQ 0 NEW WPL BS CQ
30 | 8 | 95.09 9591 96.33 96.36 | 64 | 93.82 9543 95.83 95.85
50 60 | 6 | 97.43 98.08 9839 9838 | 44 | 93.17 94.80 95.88 95.88
120 | 4 | 95.52 96.44 96.75 96.75 | 30 | 90.62 92.73 94.10 94.08
30 | 12 | 93.76  94.17 94.29 94.26 | 600 | 89.80 92.34 93.45 93.41
1 500 60 | 9 | 97.09 9736 97.39 97.39 | 450 | 93.85 95.51 96.20 96.18
120 | 6 | 94.42 94.92 95.09 95.09 | 300 | 91.48 93.74 94.49 94.49
30 | 14 | 94.55 94.83 94.99 94.95 | 1250 | 93.18 94.85 95.45 95.44
1000 60 | 10 | 94.84 95.18 95.23 95.24 | 900 | 94.52 9594 96.48 96.51
120 | 7 | 9476 95.08 95.13 95.14 | 600 | 91.01 93.12 94.08 94.07
30 | 8 |96.83 97.37 95.71 96.63 | 64 | 94.25 95.81 95.44 95.51
50 60 | 6 | 98.63 98.86 97.94 98.17 | 44 | 93.33 95.00 94.74 94.75
120 | 4 | 96.84 97.35 96.20 96.54 | 30 | 93.22 94.89 94.58 94.62
30 | 12 | 94.13 94.56 92.35 94.11 | 600 | 90.73 93.03 93.27 93.27
2 500 60 | 9 | 97.57 97.78 96.90 97.56 | 450 | 94.25 95.75 96.20 96.19
120 | 6 | 94.89 95.45 94.23 94.84 | 300 | 91.62 93.75 94.33 94.33
30 | 14 | 94.45 94.72 92.68 94.70 | 1250 | 92.75 94.46 95.24 95.26
1000 60 | 10 | 95.31 95.61 94.27 95.36 | 900 | 94.40 95.73 96.20 96.21
120 | 7 | 9499 9525 9446 95.17 | 600 | 91.33 93.49 94.50 94.48




Table 3: Estimated approximate degrees of freedom of the NEW test in Additional Simulation 1.
Model 1 Model 2

p n Partial Full | Partial Full
30 25.80 3.34 | 25.76 3.38

50 60 25.25 3.30 | 25.22 3.35
120 | 25.01 3.13 | 24.98 3.18

30 | 248.19 3.37 | 248.38 3.38

500 60 | 243.03 3.33 | 242.95 3.29
120 | 240.76  3.25 | 240.85 3.26

30 | 495.05 3.40 | 494.91 3.40

1000 60 | 485.20 3.28 | 485.38 3.31
120 | 480.59 3.25 | 480.60 3.24

Table 4: Empirical sizes (%) of the four tests in Additional Simulation 2.

Dependence Partial Full

Model D n | NEW WPL BS CQ | NEW WPL BS CQ

30 | 5.53 6.64 1.97  6.83 | 5.65 720 694 7.61
20 60 | 5.18 6.42 3.15 6.76 | 5.60 7.25 729  7.67
120 | 4.99 6.14 425 6.62 | 5.36 720  6.72  7.00

30 | 4.94 540 024 572 | 591 789 746  8.35
3 500 60 | 5.18 5.69 0.03 576 | 5.58 743  7.06  7.55
120 | 5.80 6.27 014 6.12 | 5.44 706 6.73  6.96

30 | 5.24 5.62 024 558 | 587 7.67 686  7.51
1000 60 | 5.02 5.37 003  5.69 | 5.65 743  6.79  7.22
120 | 5.12 2.53 0.00 5.68 | 4.81 6.65 7.07 7.39

30 | 5.68 6.95 1.77  6.75 | 6.16 778  6.69  7.88
50 60 | 5.52 6.68 242 6.64 | 5.80 7.57  6.65  7.55
120 | 5.37 6.64 3.02 6.63 | 5.33 705 6.09 6.79

30 | 5.46 5.95 001 6.23 | 6.16 758 7.08 8121
4 500 60 | 5.04 5.61 0.03 544 | 561 7.45 6.36  7.42
120 | 5.21 5.64 007 5.72 | 5.26 707 6.66  7.32

30 | 5.02 5.34  0.00 529 | 6.07 798 6.52  7.78
1000 60 | 5.19 547 0.00 536 | 5.49 717 682  7.81
120 | 5.21 5.58 0.00 538 | 5.57 740 6.89  7.52

ARE 5.38 18.82 80.70 20.22 | 13.00 47.59 36.31 50.60

The simulation results are presented in Tables 4—6. In terms of size control, the NEW test again
performs best, and in terms of power, the NEW and WPL tests are comparable and outperform the BS
and CQ tests.
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Table 5: Empirical powers (%) of the four tests in Additional Simulation 2.

Dependence Partial Full
Model P n 6 NEW WPL BS CQ ) NEW WPL BS CQ
30 8.0 | 91.34 92.63 59.89 7747 | 70 | 94.26 95.79 84.93 86.28
50 60 6.0 | 94.80 95.64 73.06 81.66 | 50 | 95.41 96.51 86.63 87.43
120 | 4.0 | 91.96 93.31 70.90 76.53 | 40 | 98.75 99.10 93.27 93.63
30 | 14.0 | 9748 97.70 837 84.16 | 700 | 95.29 96.67 85.41 86.85
3 500 60 9.0 | 93.47 9384 7.86 73.48 | 500 | 95.62 96.65 85.84 86.83
120 | 7.0 | 97.81 97.98 35.26 83.46 | 350 | 95.73 96.91 86.72 87.09
30 | 16.0 | 97.09 97.26  4.51 81.00 | 1250 | 88.14 90.67 76.56 78.09
1000 60 | 11.0 | 96.81 96.97 142 7731 | 950 | 93.12 94.86 81.96 82.94
120 | 7.0 | 89.49 90.05 2.63 64.97 | 600 | 86.66 89.51 73.73 74.42
30 5.0 | 93.37 94.21 4790 69.48 | 45 | 96.73 97.70 79.47 81.94
50 60 4.0 | 98.43 98.74 60.52 77.76 | 30 | 95.14 96.31 73.12 75.21
120 | 2.6 | 96.21 96.93 53.55 68.10 | 20 | 93.66 95.24 68.22 69.76
30 8.0 | 96.06 96.37 534 64.42 | 500 | 98.65 99.09 85.15 87.36
4 500 60 5.0 | 88.89 89.70 295 4793 | 300 | 95.22 96.42 73.86 75.85
120 | 3.8 | 94.44 9496 637 52.86 | 200 | 93.81 95.43 68.24 69.83
30 9.0 | 94.32 94.57 0.64 59.20 | 850 | 95.01 96.23 75.82 7871
1000 60 6.0 | 91.17 91.56  0.66 49.59 | 700 | 99.05 99.39 84.70 86.49
120 | 4.6 | 96.45 96.64  1.57 55.50 | 450 | 97.42 98.18 77.15 78.84

Table 6: Estimated approximate degrees of freedom of the NEW test in Additional Simulation 2.

Model 3 Model 4

p n Partial Full | Partial Full
30 25.78  3.29 25.78  3.35

50 60 25.24  3.22 25.24  3.19
120 25.01 3.23 25.02 3.19

30 | 248.38  3.45 | 24799 3.42

500 60 | 243.08 3.29 | 243.28 3.30
120 | 240.76  3.26 | 240.77 3.21

30 | 495.58  3.41 | 495.27 3.41

1000 60 | 484.73 3.27 | 485.08 3.29
120 | 480.66 3.23 | 480.63 3.23




