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Abstract

The objective of this research is to compare the efficiency of missing data estimation
methods for the multiple regression analysis with missing at random dependent variable. The
missing data estimation methods considered in research are four single imputation methods-w
regression imputation (RI), stochastic regression imputation (SRI), K-nearest neighbor (KNN), EM
algorithm-and two composite imputation methods (KREW and KSEW). The KREW method is derived
from a combination of K-nearest neighbor and regression imputation. The KSEW method is derived
from a combination of K-nearest neighbor and stochastic regression imputation. The composite
imputation methods were weighted by equivalent weighted method. For this study, the Monte
Carlo simulation was done under the condition of sample sizes 20, 30, 50 and 100; the standard
deviations of errors 5, 10 and 15; the missing percentage 10, 20, 30 and 40 %. The criterion of
comparison the efficiency is the mean square error (MSE). The results show that the KSEW method
performs best when the sample sizes 20 and 30. The SRI method performs best when the sample
sizes 50 and 100. All estimation methods are less effective when the missing percentage and the

standard deviation of errors increase.

Keywords: missing data; multiple regression analysis; missing data estimation; single imputation;

composite imputation
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WINAU 5 IUARIUVUINAIDES (N)

neege | Wesdudnsgame PIEEITY

RI SRI KNN EM KREW KSEW

10 27.184 | 26.077 | 26.809 | 27.184 | 26.821 | 25.995

20 29.502 | 27.454 | 27.888 | 29.502 | 28.147 | 26.572

20 30 33.860 | 30.719 | 29.921 | 33.860 | 30.804 | 28.415
40 41.565 | 36.857 | 32.487 | 41.565 | 34.732 | 31.358

10 26.177 | 25.577 | 26.096 | 26.177 | 26.069 | 25.615

20 27.262 | 26.071 | 26.872 | 27.262 | 26.867 | 25.957

* 30 29.299 | 27.381 | 28.191 | 29.299 | 28.308 | 26.870
40 31.979 | 29.284 | 29.593 | 31.979 | 30.028 | 28.088

10 25.381 | 25.041 | 25.388 | 25.381 | 25.355 | 25.096

20 26.118 | 25.398 | 26.058 | 26.118 | 26.008 | 25.484

>0 30 26.623 | 25.690 | 26.473 | 26.623 | 26.377 | 25.634
40 27953 | 26559 | 27.416 | 27.953 | 27.367 | 26.319

10 25311 | 25.157 | 25327 | 25.311 | 25.308 | 25.191

20 25508 | 25.190 | 25531 | 25508 | 25.486 | 25.251

109 30 25708 | 25.213 | 25.755 | 25.708 | 25.657 | 25.290
40 26.318 | 25.667 | 26.321 | 26.318 | 26.189 | 25.701
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Missing Percentage

U 2 A1 MSE vea3snsuszanaigme 6 35 Wediuidesuuiinsgiuvesninunaininieuiniiu
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WINAU 10 FIUNAIUVUIAGIDES (N)

:U‘mlﬂ IPPRPAN— BnsUsEuAgynY
I RI SRI KNN EM KREW KSEW
10 105.719 | 101.592 103.485 | 105.719 | 104.063 | 101.116
20 119.549 | 111.285 111.681 119.549 | 113.710 | 107.398
20 30 133.323 | 119.875 116.559 | 133.323 | 121.205 | 111.391
40 170.495 | 152.523 127.784 | 170.495 | 139.419 | 126.121
10 102.939 | 100.525 | 102.324 | 102.939 | 102.411 100.603
20 108.882 | 103.834 106.852 | 108.882 | 107.226 | 103.363
*0 30 117.198 | 109.700 111.740 | 117.198 | 113.134 | 107.478
40 126.079 | 115.742 114.444 | 126.079 | 117.684 | 110.201
10 102.235 | 100.865 | 102.134 | 102.235 | 102.104 | 101.076
20 104.004 | 101.170 103.605 | 104.004 | 103.578 | 101.430
>0 30 107.606 | 103.574 106.317 | 107.606 | 106.484 | 103.424
40 113.356 | 107.748 109.804 | 113.356 | 110.578 | 106.402
10 100.647 99.980 100.638 | 100.647 | 100.614 | 100.119
20 101.665 | 100.341 101.583 | 101.665 | 101.543 | 100.560
100 30 102.568 | 100.614 | 102.294 | 102.568 | 102.249 | 100.788
40 104.367 | 102.003 103.784 | 104.367 | 103.753 | 101.939

VUM : FIVUInefia MSE fifian
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