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Abstract: The simulated datasets with vary missing rates are treated by multiple imputation (MI), expectation maximi-

zation (EM) and regression methods and the results are compared with that of complete dataset by running SAS 9.0

procedures. The results showed that in different missing rate data, MI, EM and Regression have their own advantages and

disadvantages.
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Table 1 Complete datasets of variable parameters and standard errors
T B A5
A 750
a B, B, B, B, B, B,
ZHH -31.84368  0.611 14 -0.44527  0.42219 -0.047 37 -0.390 02 0.224 67
i o 1% 22 7.649 37 0.073 27 0.159 97 0.062 36 0.053 66 0.189 36 0.124 48
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Table 2 The processed datasets with missing rate of 10% after each variable parameter and standard error

A5 5 R bR R 2
b 35 5 o B, B, B,
ZHME  WifERZE SHE  ifERZE SHME  ifERZE SRl s e 5% 22
EM & -39.13173 10.728 41 6.84023  0.904 24 -0.37182 0.21258 0.297 81 0.078 70
Regression 5 -39.18789  2.995 86 6.01101  0.289 94 -0.51966  0.07599 0.420 67 0.021 01
MIEHAN 3K -26.65197  6.052 41 522582  0.58347 -0.37712  0.173 73 0.755 11 0.056 42
MIEHAN 5 K -27.37331  4.54927 5.178 55  0.487 82 -0.34774 0.13161 0.742 17 0.042 23
MI AN 10 R -26.44991  3.218 21 523810  0.307 32 -0.36920  0.090 89 0.755 99 0.030 06
A5 5 R bR R 22
Ak B 9k B, B, B,
ZHME ERE ZHE  WHERE BHME RMEIRE
EM & -0.15737 0.078 24 -0.22390 0.26544 0.17425  0.149 88
Regression ¥4 0.01569 0.027 33 -0.19447 0.09564 033418  0.050 67
MIEEA 3K -0.09935  0.045 58 -0.77710 0.17457 033898  0.127 69
MIEEA 5K -0.09784  0.03496 -0.78471 0.13382 0.32936  0.096 46
MI AN 10K -0.10121  0.023 90 -0.80248 0.09219 033653  0.067 98
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Table3 The processed datasets with missing rate of 20% after each variable parameter and standard error

N

AR S R e R AR 2

Ab 35 o B, B, B,
SR bR dEIR 2 SR bR dER 2 SHME  RERE SR bRUER 2
EM & -21.221 0 1.58743 4.746 05 0.308 85 -0.023 58 0.074 17 0.466 96  0.011 50
Regression?%  -17.298 8 19.530 08 2.226 69 1.192 34 0.317 00 0.332 08 0.531 20 0.129 98
MI LA 3K 306235 12.761 70 0.520 11 0.770 76 -0.556 23 0.183 87 0.784 51  0.103 47
MI LA 5K -29.8774  9.337 93 0.932 91 0.568 44 -0.39120 0.133 20 0.330 48 0.075 64
MI AN 10K -20.6224  6.043 09 3.191 69 0.360 53 -0.198 41  0.088 23 0.239 58  0.050 03

A5 5 R bR AR 2
Ab 3 5 B, B, B,

ZHH PRiER 2 ZHH bR 2 ZHH PRiER2E

EM ¥ -0.230 42 0.016 75 -0.896 95 0.06579  0.460 95 0.035 78
Regression ¥4 -0.289 76  0.121 29 -0.775 74 0.488 79  0.620 82  0.389 43
MI LA 3 K -0.078 45 0.093 56 -0.251 00 0.247 92 0.152 60 0.206 15
MI AR 5 ) -0.049 01  0.069 56 -0.542 36 0.182 03 0.210 01 0.150 00
MI 8 10 R -0.057 96  0.043 81 -0.011 09 0.117 76 0.057 70 0.094 82
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Table4 The processed datasets with missing rate of 40 % after each variable parameter and standard error

N

AR S R e b AR 2

4b 3 7 o @ B b, B,

ZHH FRHER2E ZHH PRMERR2E ZHH PRMERR2E ZHH ARiEIR 2

EM ¥ 126302 6.891 01  2.567 61  0.893 84 -0.931 00  0.056 33 0.966 11 0.081 68
Regression ¥4 38.676 8 7.520 35  2.056 87  2.606 52 -0.684 85  1.221 07 0.397 19 0.244 31
MIEHAN 3K -39.6125 13.927 17  1.581 30  0.771 38 -0.207 97  0.122 34 0.161 15  0.106 54
MIEEA 5K -25.0209 11.059 17  1.802 51 0.602 74 -0.133 23 0.097 61 0.084 45  0.080 83
MI AN 10 K -32.628 8 7.66589  1.029 70  0.418 22 -0.408 03 0.070 04 0.219 20  0.054 72

78 S B A R 22

ik 58y 3% 8, B, 8

ZHH RHERZE ZRE FRMERE ZHH FRaER

EM % 0.017 34 0.009 72 0.361 81  0.205 99 0.016 37 0.011 55
Regression ¥4 -0.185 54  0.243 45 0.18552  1.497 43 0.695 18 0.831 79
MIEEEA 3K 011199 0.063 69  -0.146 58 0.240 30 0.027 12 0.120 59
MIEEA 5K -0.119 33 0.053 08 0.195 13  0.186 93 0.026 96 0.093 68

MI AN 1ok -0.091 31 0.03522  -0.279 54 0.128 40 0.235 84 0.066 13
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Table 5 The processed datasets with missing rate of 50% after each variable parameter and standard error
S S B PR AR 2
b 31 )7 3% i B, B, B
SR wERZE SHME RfERE S AR E SR IR E
EM ¥ -33.75170 1437182 4.68578  0.788 50 -0.000 05  0.103 32 0.532 50  0.099 29
Regression ¥4 -12.865 30 51.451 85  3.941 31 1.561 67 -0.052 24  0.369 63 0.074 97 0.198 32
MIEHAN 3 -33.48276  6.18134  4.616 19  0.380 02 0.032 03 0.043 10 0.524 43 0.049 00
MI BRI 5 R -34.168 40 4.890 78 4.872 90  0.306 24 0.010 90 0.033 99 0.511 24  0.038 93
MI BEIEAD 10 K -32.478 64 3.429 04  4.699 37  0.202 88 -0.022 87  0.023 11 0.533 57  0.025 15
ARt BB Kb R 2
b By B, B, B,
S PR S IR E ZHH T o 1R 22
EM ¥ -0.000 06  0.054 44 -0.897 38 0.172 01 0.001 27  0.240 67
Regression ¥4 0.045 47 0.249 71 -0.002 83  0.578 31 -1.465 85  0.959 06
MI AR 3 ) -0.013 04  0.023 58 -0.859 99  0.085 13 -0.155 08  0.052 20
MI AR 5 ) -0.006 31  0.018 35 -0.883 76 0.066 58 -0.135 37 0.042 77
MIEEA 101K -0.004 01 0.012 50 -0.889 47  0.044 65 -0.136 99 0.028 21
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ARG o 2R AR, EMIERIE T Regression
Wy WURRELEIS, Regression X RI ML EM
B —1hT o SHER I 50 9 IF, 3 FRJ7IAR BIEE R
PIABAE, FAXITT S, EM %5 Regression AL HS
MBS RR I — i, (EH PSR S EO AR R 22 /Y
i 15 5 5 B 43 A 25 SR 22 B SR 5K o

4 it

1) S8R R AR < 10 % B, M1k
PR IR “SEPREOL” BT, T EM %5 Re-
gression IEAEBREE R I K HACRA K .

2) HEHRERICRIE 20 % ~40 % BF, M1 IAALHEER
RBHE TR T HAR A, A R B A
FElE “SEBRIEOL . FiAh, CHERRFAIRTEARET, M1
A RS T A0 B A BRI AT 3k B A ) ROR 5
MR AR B I, AR, PSR A
L

3) YEAEBRFFR AR, EM 2 Regression

BERCRE ;. HBRAAREL SIS, Regression % H EM
TEBCRAT

4) MERIRARIL 50 0p B, AETIFOILAN, S5
WP, HHZ T, EM L Regression WAL, 1%
AT, HEURE B AR I, HE R 25 T Ar R R
(B, SeibFns 2 iy b T AN BE ™ A BRAR D 45 2R

SE

[1] Fairclough Diane L» Peterson Harriet F» Chang Victor. Why
are missing quality of life data a problem in clinical trials of cancer
therapy[J]. Statistics in Medicines 1998, 17: 667-677.

[2] Little RJ A, Rubin D B. Statistical Analysis with Missing
Data[M]. New York: John Wiley&Sons, 1987.

[3] Abraham, Todd W, Russell> et al. Missing data; a review
of current methods and applications in epidemiological research
[J]. Current Opinion in Psychiatry, 2004, 17(4): 315-321.

[4] Rubin D B. Multiple Imputation for Nonresponse in Surveys
[M]. New York: John Wiley&Sons, 1987.

[5] Robins James M, Wang Naisyin. Inference for imputation
estimators[J]. Biometrikas 2000, 87(1) : 113-124.

[6] Buuren S Van, Boshuizen HC, Knook DL. Multiple
imputation of missing blood pressure covariates in survival
analysis[J]. American Journal of Epidemiology, 2003, 157
(1) : 78-84.

(FTAEmEE: KFH#)



