Supplement to “Consistent Estimator for Logistic
Mixed Effect Models”

3

Yizheng Wei' |, Yanyuan Ma?, Tanya P. Garcia®, Samiran Sinha*

Department of Statistics, University of South Carolina,
Columbia, SC 29208
2Department of Statistics, The Pennsylvania State University,
University Park, PA 16802
34Department of Statistics, Texas A&M University,
College Station, TX 77843

Additional Simulation Results

Table S.1: Simulation results when random effect and covariates are independent. Bias, sam-
ple variance (var), averaged estimated variance (var), and the empirical coverage percentage
of the 95% confidence interval (CI) for the semiparametric estimator and the normal-based
MLE are reported. The true parameter 3 = (0.35,0.6, —0.4)™. Results are based on 1000
simulations with n = 220, m,; = 3. Biases are multiplied by 100, var and var are multiplied
by 1000.

Semiparametric Estimator Normal-based MLE

bias  var var CI  bias var var CI

R; ~ 0.8N(3,1) + 0.2N(6, 1.5) and centered ~ X;; ~ N(0.5,1) Z; ~ Bernoulli(0.5)
B\l 5.17 837 7.46 95.0% 0.54 1.06 1.03 95.0%
Bg 9.92 10.40 8.84 94.9% 1.30 1.20 1.18 95.5%
/6\3 —-5.03 913 7.63 94.6% —0.28 1.06 1.05 94.8%

R; ~0.8N(3,1) + 0.2N(6, 1.5) and centered  X;; ~ N(0.5,1) Z; ~ Poisson(0.5)
B\l 492 9.07 7.31 96.0% 0.49 0.93 0.96 96.6%
/73’\2 9.56 10.48 8.57 93.6% 0.88 1.08 1.1 94.1%
23\3 —5.80 856 7.35 94.8% —0.45 1.02 0.99 94.7%
R; ~ 0.8N(3,1) + 0.2N(6, 1.5) and centered X;; ~ N(0.5,1) Z; ~ Geometric(0.7)
B\l 3.72 753 6.73 95.7% 0.90 0.93 0.96 95.2%
B\Q 7.060 941 7.85 93.4% 1.21 1.09 1.09 96.0%
33 —4.74 832 6.83 94.2% —0.37 097 0.97 94.9%




Table S.2: Simulation results when random effect and covariates are independent. Bias, sam-
ple variance (var), averaged estimated variance (var), and the empirical coverage percentage
of the 95% confidence interval (CI) for the semiparametric estimator and the normal-based
MLE are reported. The true parameter 3 = (0.35,0.6, —0.4)". Results are based on 1000
simulations with n = 220, m; = 3. Biases are multiplied by 100, var and var are multiplied
by 1000.

Semiparametric Estimator Normal-based MLE

bias  var var CI  bias var var CI

R; ~ Gamma(1,1.25) and centered  X;; ~ N(0.5,1) Z; ~ Bernoulli(0.5)
Bl 5.81  9.16 7.35 93.8% —2.68 0.91 0.91 93.3%
B, 836 11.19 845 94.3% —2.12 1.02 1.04 94.4%
By —6.12 1120 7.62 94.2% —3.40 0.90 0.94 94.9%

R; ~ Gamma(1,1.25) and centered  X;; ~ N(0.5,1) Z; ~ Poisson(0.5)
B\l 4.86 9.02 7.52 93.7% —2.11 0.88 0.90 94.8%
B\g 9.22 11.17 9.16 94.5% —1.37 0.95 1.03 94.8%
B\g —7.08 10.33 8.01 92.8% —2.99 0.92 0.93 95.4%
R; ~ Gamma(1,1.25) and centered X;; ~ N(0.5,1) Z; ~ Geometric(0.7)
51 417 721 6.32 94.5% —2.48 0.87 0.90 94.0%
Bg 7.54 10.04 7.63 93.9% —1.93 0.95 1.02 95.4%
B\g —-3.72 820 648 93.2% —2.68 0.92 0.92 94.4%

Table S.3: Simulation results when random effect and covariates are independent. Bias, sam-
ple variance (var), averaged estimated variance (var), and the empirical coverage percentage
of the 95% confidence interval (CI) for the semiparametric estimator and the normal-based
MLE are reported. The true parameter 3 = (0.35,0.6, —0.4)T. Results are based on 1000
simulations with n = 220, m,; = 3. Biases are multiplied by 100, var and var are multiplied
by 1000.

Semiparametric Estimator Normal-based MLE

bias var  var CI  bias var var CI

R; ~ t(3) and centered Xij ~N(0.5,1) Z; ~ Bernoulli(0.5)
B\l 437 890 803 953% -—-0.33 1.21 1.21 95.0%
By 976 1179 9.60 93.6% —0.40 1.38 1.36 94.9%
By —6.51 9.66 8.39 944% —152 1.20 1.24 95.9%

R; ~ t(3) and centered Xi; ~N(0.5,1) Z; ~ Poisson(0.5)
Bl 485 10.21 8.28 95.6% —0.62 1.12 1.12 94.3%
B, 830 1349 9.72 941% —023 1.18 1.26 95.2%
B\g —-7.22 1094 879 94.5% -—-191 1.11 1.15 95.4%

R; ~ t(3) and centered X;j ~N(0.5,1) Z; ~ Geometric(0.7)
B\l 3.80 9.02 7.74 958% —-0.03 1.05 1.13 95.4%
32 7.63 10.71 9.16 94.9% 1.14 1.31 1.28 94.7%
By —4.96 937 803 941% —1.06 1.16 1.15 95.1 %




Table S.4: Simulation results when random effect and covariates are independent. Bias, sam-
ple variance (var), averaged estimated variance (var), and the empirical coverage percentage
of the 95% confidence interval (CI) for the semiparametric estimator and the normal-based
MLE are reported. The true parameter 3 = (0.35,0.6, —0.4)". Results are based on 1000
simulations with n = 220, m; = 3. Biases are multiplied by 100, var and var are multiplied
by 1000.

Semiparametric Estimator Normal-based MLE
bias  var  var CI  bias var var CI
R; ~N(0,1) X;; ~N(0.5,1) Z; ~ Bernoulli(0.5)
B, 535 11.05 9.80 94.6% 058 1.05 1.11 96.0%
By, 1048 1519 11.65 94.8% 091 125 1.26 95.5%
33 —5.61 11.07 9.67 953 % 0.04 1.10 1.14 94.9%
R; ~N(0,1) Xi; ~ N(0.5,1) Z; ~ Poisson(0.5)
31 6.38 12.62 9.60 93.8% 0.17 1.11 1.08 95.1%
//8\2 10.89 14.89 11.32 95.3% 1.18 1.18 1.23 95.5%
Bg —8.63 13.57 10.27 95.6% —0.42 1.04 1.11 96.4%
R; ~N(0,1) X;j ~N(0.5,1) Z; ~ Geometric(0.7)
Bl 487 817 7.33 95.5% 0.89 097 1.04 96.9%
32 747  9.67 882 94.9% 0.84 1.08 1.18 96.2%
33 —4.18 847 757 94.3% —0.06 1.04 1.06 95.5 %

Table S.5: Simulation results when random effect and covariates are dependent: X;; ~
Normal(0.5R;, 1). Bias, sample variance (var), averaged estimated variance (var), and the
empirical coverage percentage of the 95% confidence interval (CI) for the semiparametric es-
timator and the normal-based MLE are reported. The true parameter 3 = (0.35,0.6, —0.4)T.
Results are based on 1000 simulations with n = 220, m; = 3. Biases are multiplied by 100,
var and var are multiplied by 1000.

Semiparametric Estimator Normal-based MLE
bias var  var CI  bias var var CI
R; ~ 0.8N(3,1) 4+ 0.2N(6, 1.5) and centered Z; ~ Bernoulli(0.5)
Bl 5.10 9.48 7.86 94.7% 25.87 1.07 1.05 25.5%
32 10.29 11.49 9.51 94.6% 25.09 1.27 1.21 37.5%
B3 —439  9.65 8.06 95.3% 29.61 1.04 0.99 16.3%
R; ~ 0.8N(3,1) + 0.2N(6, 1.5) and centered Z; ~ Poisson(0.5)
Bl 5.81 11.56 8.16 94.8% 2395 1.01 1.00 30.7%
Bg 9.93 14.54 9.75 94.5% 23.19 1.17 1.16 40.0%
B\g —6.00 991 7.94 94.3% 26.78 1.01 0.95 24.3%
R; ~ 0.8N(3,1) 4+ 0.2N(6, 1.5) and centered Z; ~ Geometric(0.7)
B\l 3.99 835 7.25 95.2% 23.92 097 0.99 31.3%
32 7.50 10.29 8.46 93.9% 2295 1.16 1.14 44.9%
33 —4.33 8.01 7.33 96.3% 25.62 097 0.94 25.9%




Table S.6: Simulation results when random effect and covariates are dependent: X;; ~
Normal(0.5R;,1). Bias, sample variance (var), averaged estimated variance (var), and the
empirical coverage percentage of the 95% confidence interval (CI) for the semiparametric es-
timator and the normal-based MLE are reported. The true parameter 3 = (0.35,0.6, —0.4)T.
Results are based on 1000 simulations with n = 220, m; = 3. Biases are multiplied by 100,
var and var are multiplied by 1000.

Semiparametric Estimator Normal-based MLE
bias  var var CI  bias var var CI
R; ~ Gamma(1, 1.25) and centered Z; ~ Bernoulli(0.5)
B\l 5.24 10.3 7.92 93.2% 2241 0.97 0.97 36.1%
32 8.50 11.80 9.07 94.3% 22.13 1.07 1.13 43.4%
33 —5.87 10.38 8.14 94.5% 24.45 0.87 0.91 29.0%
R; ~ Gamma(1,1.25) and centered Z; ~ Poisson(0.5)
Bl 5.40  9.58 8.01 94.9% 21.32 1.00 0.94 40.4%
/ﬁ\g 8.92 1238 9.57 94.5% 20.95 1.05 1.09 48.3%
B\g —7.29 11.20 8.54 92.9% 2331 0.91 0.90 31.6%
R; ~ Gamma(1, 1.25) and centered Z; ~ Geometric(0.7)
B\l 4.31 822 6.82 93.8% 2094 0.92 0.94 40.7%
B, 824 1096 8.1 93.4% 20.89 1.06 1.09 49.0%
33 —4.24 865 6.91 93.8% 23.12 0.89 0.89 30.5%

Table S.7: Simulation results when random effect and covariates are dependent: X;; ~
Normal(0.5R;, 1). Bias, sample variance (var), averaged estimated variance (var), and the
empirical coverage percentage of the 95% confidence interval (CI) for the semiparametric es-
timator and the normal-based MLE are reported. The true parameter 3 = (0.35,0.6, —0.4)T.
Results are based on 1000 simulations with n = 220, m; = 3. Biases are multiplied by 100,
var and var are multiplied by 1000.

Semiparametric Estimator Normal-based MLE
bias var var ClI  bias var var CI
R; ~ t(3) and centered Z; ~ Bernoulli(0.5)

31 490 10.22 897 94.6% 3499 1.13 1.13 7.1%
P 10.85 13.81 10.75 93.3% 33.27 1.33 1.31 14.6%

B\g —7.22 10.33  9.24 95.7% 39.86 0.92 0.98 2.5%
R; ~ t(3) and centered Z; ~ Poisson(0.5)

Bl 5.08 11.66 9.18 93.7% 32.12 1.02 1.03 10.0%
B2 8.67 14.20 10.74 94.9% 30.26 1.27 1.21 17.1%

fs —8.05 14.84 9.92 94.2% 37.37 085 0.90 3.4%
R; ~ t(3) and centered Z; ~ Geometric(0.7)

b1 454 114 873 94.3% 3147 0.96 1.03 10.4%
Ba 847 134 1031 94.5% 29.99 1.26 1.21 18.6%
fs —4.95 10.10 887 94.7% 36.89 0.96 091 4.0%




Table S.8: Simulation results when random effect and covariates are dependent: X;; ~
Normal(0.5R;,1). Bias, sample variance (var), averaged estimated variance (var), and the
empirical coverage percentage of the 95% confidence interval (CI) for the semiparametric es-
timator and the normal-based MLE are reported. The true parameter 3 = (0.35,0.6, —0.4)T.
Results are based on 1000 simulations with n = 220, m; = 3. Biases are multiplied by 100,
var and var are multiplied by 1000.

Semiparametric Estimator Normal-based MLE
bias var var CI  bias var var CI
R; ~ N(0,1) Z; ~ Bernoulli(0.5)

By 474 1241 1137 951% 3059 1.1 1.1 13.6%

By 10.64 14.65 13.99 95.3% 29.60 1.37 1.27 23.1%

By —6.51 11.13 10.90 96.5% 35.75 1.03 101 6.8%
R; ~ N(0,1) Z; ~ Poisson(0.5)

B, 803 18.74 1353 94.3% 29.71 1.06 1.06 15.2%

By 1246 2542 15.66 94.7% 28.17 1.18 122 25.1%

By —9.40 1552 11.69 94.9% 34.50 0.98 0.98 8.2%
R; ~N(0,1) Z; ~ Geometric(0.7)

B, 565 1027 838 954% 2886 1.03 1.02 17.2%

By 845 1251 9.86 94.8% 26.80 1.19 1.18 28.6%

By —563 9.74 858 95.3% 33.43 1.02 0.94 10.0%




