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Simulation results for covariates with skewed distri-
butions

To examine the performance of the tests when the covariate distributions are skewed,
we perform an additional simulation study. Z is simulated from a Gamma distribution
with shape 2.5 and rate 1. A histogram of Z from a simulated dataset is shown
in Figure S1. X is simulated from the same Gamma distribution, but shifted and
scaled to have mean 4.7 and standard deviation 1.6 to be comparable to the normal
simulation scenarios.

The power under the simulation scenario in Section 4.1 is shown in Table S1. The
sizes of the tests are 4.7, 5.0, 4.9, 5.0 and 5.2, respectively. Comparing these results
to the normal covariates, we see that the power of the tests is similar.

The power under the simulation scenario in Section 4.2 with 3; = log (0.67) is
shown in Table S2. The sizes of the tests are 4.3, 3.6, 1.9, 5.1, 3.5 and 3.4, respectively.
Comparing these results to the normal covariates, we see that the proposed test
LRMC is less powerful, but still useful under skewed covariate distribution. For

example, when 3, = log (0.4) and the true threshold is at 21% and 79% quantiles, the

power under normal (p = 0) covariate distribution is 60.2% and 53.7%, respectively;



and the power under Gamma covariate distribution are 53.8% and 40.2%, respectively.

The same trend is also true for other tests.
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Figure S1: Histogram of Z from a Gamma distribution.



Threshold 0.21 036 046 0.58 0.79

OR=0.8
trichotomized 64 92 94 97 bS8
dichotomized 7.3 11.1 122 9.0 5.6

Tax (M = 10) 86 97 96 86 6.2
Tinax (M = 50) 9.0 103 99 88 6.3
Twax (M =100) 88 10.3 9.8 88 6.4
OR=0.6
trichotomized 16.7 279 26.2 28.0 11.6
dichotomized 13.5 36.9 43.6 23.9 10.2
Thax (M =10) 225 315 321 26.1 14.4
Thax (M =50) 248 326 32.8 27.0 153
Tmax (M =100) 246 324 32.8 27.1 156
OR=0.4
trichotomized 470 73.6 66.2 755 264
dichotomized 33.7 825 &85.7 60.3 19.4
Twax (M =10) 645 79.8 78.0 71.5 41.5
Thax (M =50) 677 81.2 78.6 72.6 439
Tmax (M =100) 67.3 81.0 785 728 44.2

Table S1: Powers of hypothesis testing procedures for logistic regression models with
change point variable as a main effect only. The covariates are simulated from Gamma
distributions. The threshold values are given in quantiles of the distribution of X.
OR: odds ratios for the main effect.



Threshold 0.21 0.36 0.46 0.58 0.79

OR=(0.67,0.8)

dichotomized 86 21.8 242 141 6.8
Tiax 14.5 19.8 189 166 9.7
LREGC 6.5 99 102 97 5.3
LRMC 14.2 19.2 194 17.3 11.9

max

two-sided 17 122 174 16.7 146 8.6

max

one-sided 17 141 19.8 193 172 9.2

max

OR=(0.67,0.6)

dichotomized 13.0 39.8 449 246 8.8
Trax 14.3 19.2 181 156 8.8
LREGC 144 229 221 19.7 10.3
LRMC 247 379 353 31.5 19.6

max

two-sided T} 248 342 31.0 26.7 13.6

max

one-sided TV 27.6 38.2 349 299 16.0

max

OR=(0.67,0.4)

dichotomized 273 73.2 785 46.1 13.8
Tinox 12.5 13.7 132 11.7 7.1
LRPGC 38.5 55.0 55.0 47.6 24.9
LRMC 53.8 70.6 70.3 64.7 40.2

max

two-sided T} 57.8 67.7 65.1 555 28.5

max

one-sided 17 60.0 71.1 69.2 60.3 32.6

max

Table S2: Powers of hypothesis testing procedures for logistic regression models with
change point variable both as a main effect and as part of an interaction term. The
covariates are simulated from Gamma distributions. The threshold values are given
in quantiles of the distribution of X. OR: odds ratios for the main and interaction
effect.
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