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Figure S1: The imputation performances for quantitative variables 1, 3, 5, 7, and 8 under the
condition p = 0, missing rate 20%, N = 500, and (A) MCAR, (B) MAR, (C) MNAR.

The RMSE, under Methods M; to Mg are plotted respectively for each of the



variables. Imputation methods: M;: rpart with surrogate variables;
M,: GI (RSS) + majority rule; M5: GI (RSS) + RE algorithm; M,: GI (RSS) + H-RE
algorithm; Mg: CHI + majority rule; My: CHI + RE algorithm; M,: CHI + H-RE

algorithm; Mg: iterative imputation; Mgy: mice with cart option.
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Figure S2: The imputation performances for quantitative variables 1, 3, 5, 7, and 8 under the
condition p = 0.3, missing rate 20%, N = 500, and (A) MCAR, (B) MAR, (C) MNAR.

The RMSE, under Methods M; to Mg are plotted respectively for each of the



variables. Imputation methods: M;: rpart with surrogate variables;
M,: GI (RSS) + majority rule; M5: GI (RSS) + RE algorithm; M,: GI (RSS) + H-RE
algorithm; Mg: CHI + majority rule; My: CHI + RE algorithm; M,: CHI + H-RE

algorithm; Mg: iterative imputation; Mgy: mice with cart option.
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Figure S3: The imputation performances for quantitative variables 1, 3, 5, 7, and 8 under the
condition p = 0.5, missing rate 20%, N = 500, and (A) MCAR, (B) MAR, (C) MNAR.

The RMSE, under Methods M; to Mg are plotted respectively for each of the



variables. Imputation methods: M;: rpart with surrogate variables;
M,: GI (RSS) + majority rule; M5: GI (RSS) + RE algorithm; M,: GI (RSS) + H-RE
algorithm; Mg: CHI + majority rule; My: CHI + RE algorithm; M,: CHI + H-RE

algorithm; Mg: iterative imputation; Mgy: mice with cart option.
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Figure S4: The imputation performances for quantitative variables 1, 3, 5, 7, and 8 under the
condition p = 0.7, missing rate 20%, N = 500, and (A) MCAR, (B) MAR, (C) MNAR.

The RMSE, under Methods M; to Mg are plotted respectively for each of the



variables. Imputation methods: M;: rpart with surrogate variables;
M,: GI (RSS) + majority rule; M5: GI (RSS) + RE algorithm; M,: GI (RSS) + H-RE
algorithm; Mg: CHI + majority rule; My: CHI + RE algorithm; M,: CHI + H-RE

algorithm; Mg: iterative imputation; Mgy: mice with cart option.
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Figure S5: The imputation performances for quantitative variables 1, 3, 5, 7, and 8 under the
condition p = 0, missing rate 30%, N = 500, and (A) MCAR, (B) MAR, (C) MNAR.

The RMSE, under Methods M; to Mg are plotted respectively for each of the



variables. Imputation methods: M;: rpart with surrogate variables;
M,: GI (RSS) + majority rule; M5: GI (RSS) + RE algorithm; M,: GI (RSS) + H-RE
algorithm; Mg: CHI + majority rule; My: CHI + RE algorithm; M,: CHI + H-RE

algorithm; Mg: iterative imputation; Mgy: mice with cart option.
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Figure S6: The imputation performances for quantitative variables 1, 3, 5, 7, and 8 under the
condition p = 0.3, missing rate 30%, N = 500, and (A) MCAR, (B) MAR, (C) MNAR.

The RMSE, under Methods M; to Mg are plotted respectively for each of the



variables. Imputation methods: M;: rpart with surrogate variables;
M,: GI (RSS) + majority rule; M5: GI (RSS) + RE algorithm; M,: GI (RSS) + H-RE
algorithm; Mg: CHI + majority rule; My: CHI + RE algorithm; M,: CHI + H-RE

algorithm; Mg: iterative imputation; Mgy: mice with cart option.



p=0.5 MCAR

Method

- M1
0.88
R M2
— M
0.85- N
LLl — My
= M
o 0.83- 5
Mg
M
0.80- 7
R MS
0.78- Me
1 3 5 7 8
Variable
(A)
p=05 MAR
Method
0.90- My
R |\,o'|2
— M
0.87- N
LLl — My
= ™
o 5
0.84- Mg
Mz
0.81- —— Mg
Mg
1 3 5 7 8
Variable
(B)
p =05 MNAR
Method
M
1.25
R |\,o'|2
PR |\,o'|3
1.20
LLl — My
w
E 1.15 Ma
. Me
Mz
1.10 Mg
Mg
1.05 . . . . 5
1 3 5 7 8
Variable
©)

Figure S7: The imputation performances for quantitative variables 1, 3, 5, 7, and 8 under the
condition p = 0.5, missing rate 30%, N = 500, and (A) MCAR, (B) MAR, (C) MNAR.

The RMSE, under Methods M; to Mg are plotted respectively for each of the



variables. Imputation methods: M;: rpart with surrogate variables;
M,: GI (RSS) + majority rule; M5: GI (RSS) + RE algorithm; M,: GI (RSS) + H-RE
algorithm; Mg: CHI + majority rule; My: CHI + RE algorithm; M,: CHI + H-RE

algorithm; Mg: iterative imputation; Mgy: mice with cart option.
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Figure S8: The imputation performances for quantitative variables 1, 3, 5, 7, and 8 under the
condition p = 0.7, missing rate 30%, N = 500, and (A) MCAR, (B) MAR, (C) MNAR.

The RMSE, under Methods M; to Mg are plotted respectively for each of the



variables. Imputation methods: M;: rpart with surrogate variables;
M,: GI (RSS) + majority rule; M5: GI (RSS) + RE algorithm; M,: GI (RSS) + H-RE
algorithm; Mg: CHI + majority rule; My: CHI + RE algorithm; M,: CHI + H-RE

algorithm; Mg: iterative imputation; Mgy: mice with cart option.



