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Abstract

Within-subject repeated measure design is an experimental design conducted by collecting data
from the same sample unit at different times or with other conditions. It is popular in medical or public
health research. This article presents a comparison of missing data imputation methods in within-subject
repeated measure design when missing values are missing completely at random. The imputation methods
were applied by the Mean Substitution method, CopyMean Trajectory method, CopyMean LOCF method
and Artificial Neural Network method by using 3 assessment criteria such as MAD, RMSD, and Bias. All
these methods were tested on both real dataset and artificial datasets when mean and variance in each
variable were equally defined. The results revealed that, in the most cases, the artificial neural network
method performed the best in real dataset and in artificial datasets with no correlation or low correlation
(0, 0.3, and 0.5). However, in artificial datasets with high correlation (0.7 and 0.9), the CopyMean Trajectory

method was the best method in the most cases.

Keywords: Missing Values, Within-subject Repeated Measure Design, Mean Substitution, CopyMean,
Artificial Neural Network
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UIUAGYY 1 2 3
AUNUIAE Y P Por P P P Yes
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L 92.405 82.581 92.405 92.405 104.903 117.335
ANN 125.183 117.892 134.427 131.023 98.645 89.461
A3197 2 wamsUstiuIsnsUssnaideyagameluedeyadss
3Bms gayvine 1 A1 gaynne 2 An gayvng 3 A1
Ussanwedr | MAD RMSD |Bias| MAD RMSD |Bias| MAD RMSD |Bias|
MS 19.714 | 388622 | 19.714 | 13645 | 221794 | 13.645 | 8368 | 133.118 | 8.368
cT 45718 | 2090.09 | 45718 | 25381 | 1057.771 | 25381 | 25263 | 944.084 | 23.267
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M13199 5 HaNsUsEiuIsNsUsTanuedeyagymelugateyainassi 3 (p = 0.5)

3Bms goynne 1 A1 grynng 2 A1 goynne 3 A1
Uszanauen MAD RMSD [Bias| MAD RMSD [Bias| MAD RMSD |Bias|
MS 4.145 24.433 0.191 4.023 24.32 0.236 4288 | 26.499 0.493
T 4.054 | 22.346 0.132 3.939 23311 0.19 3.925 22183 | 0.491
cL 4.438 | 27.168 | 0.025 4.426 29.981 0.228 4.236 26.148 0.572
ANN 2,672 15.858 0.227 3.224 21.065 0.129 3.496 21.288 1.757
M3197 6 wamsUsEiuIsnsUsznardeyagamelugndeyadiassil 4 (p = 0.7)
3Bms gayvne 1 A1 gaynie 2 An geyvng 3 A1
Uszanauen MAD RMSD |Bias| MAD RMSD [Bias| MAD RMSD |Bias|
MS 2.627 10.361 0.399 2.623 10.399 0.221 3.967 17.045 0.156
T 2.583 | 10.024 | 0517 2.411 9.146 0.319 3.549 | 13.712 | 0.067
cL 3.077 13.757 0.54 2.647 11.188 0316 4.259 19.498 | 0.062
ANN 3.518 18.368 0.552 3.833 22.683 0.056 5.701 33.921 0.38
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3Bms goyne 1 A1 grynng 2 A1 goynne 3 A1
Uszunun MAD RMSD [Bias] MAD RMSD [Bias] MAD RMSD | |[Bias|
MS 1.621 3.926 0.059 1.709 4.613 0.066 1.413 3.275 0.244
cT 1.524 3.427 0.072 1.596 4.076 0.04 1.305 2.796 0.165
cL 1.704 4.648 0.005 1.78 4.872 0.027 1.5 3.633 0.134
ANN 3.28 24.06 0.21 3.969 31.147 0.331 3.716 27.563 0.411
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