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Abstract

The objective of this research was to compare the efficiencies of three missing value
replacement methods, i.e. regression imputation, multiple imputation, and expectation maximization
using four classification methods including K- nearest neighbor, decision tree, artificial neural network
and support vector machine, on six datasets with some missing values. The tested datasets were the
followings: a dataset of liver disease in Andhra Pradesh, India, and a dataset of biopsy data on breast
cancer patients, which had the least amount of missing value; a dataset of monoclonal gammopathy
data, and a dataset of issued and non-issued credit cards by a bank, which had a moderate amount
of missing value; and a dataset of single family loan-level and a dataset of cardiovascular disease in
Framingham, Massachusetts, which had the highest amount of missing value. By offered in SPSS
software program, the metrics that indicated the efficiency of a classification method were its accuracy,
mean squared error and mean absolute error. Each of these data sets was divided into three
proportions in the ratio of 70:20:10. By using the data part 1, training data are used to create a model
70 percentages. For the data part 2, validation data are used to evaluate an error a model 20
percentages and the data part 3, testing data are used to test a model 10 percentages using the
random seeds of 10, 20, 30, 40, and 50 by WEKA program. For the classification of the dataset of
liver disease in Andhra Pradesh, India, the best method was the support vector machine method by
the regression imputation method, multiple imputation method and expectation maximization method.
For the classification of the dataset of biopsy data on breast cancer patients, the best method was the

support vector machine method by the regression imputation method and expectation maximization
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method. For the classification of the dataset of monoclonal gammopathy data, the best method was
the artificial neural network method by the multiple imputation method. For the classification of the
dataset of issued and non-issued credit cards by a bank, the best method was the support vector
machine method by the expectation maximization method. For the classification of the dataset of
single-family loan-level, the best method was the decision tree method by the multiple imputation
method. For the classification of the dataset of cardiovascular disease in Framingham, Massachusetts,
the best method was the support vector machine method by the regression imputation method, multiple

imputation method and expectation maximization method.

Keywords: missing value; regression imputation; multiple imputation; expectation maximization;

K-nearest neighbor; decision tree; artificial neural network; support vector machine
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a X a a
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o 4 . d sa - .
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o @ { o ' 2L A o
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1 1 o =
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#A1NATIL NI AT AN UFUFBN LN KLY
FUNNY
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2) AaanatafautIaIgaILafg
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AaaaLaRewiaIsanaiuUTznauRIBAINw
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n

Z(Yi _9i)2

Mean Square Error = ~—+—n——
n
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AMIUNUATaNAFTIRE
e AU | @1 MSE | fin MAE |[@anauain| @1 MSE | i1 MAE

miﬁ‘hLLun@Tw"sﬁLﬁauﬂwﬂnﬁqﬂ k ¢

Fnsdszanadnnisnanas 65.42372 0.34410 | 0.34652 | 96.85714 | 0.02776 | 0.03114
ﬁmiﬂi:mmmﬂmmuwg 65.76272 0.34074 | 0.34314 | 96.85716 | 0.03131 | 0.03260
’AJ%ﬁﬂﬂ']@%SJ’]EJETGE:{@ 65.42372 0.34410 | 0.34652 | 96.85714 | 0.02776 | 0.03114
mIdwunimeitauldnafula
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gegaunudrgynin laaninisnisd sz

585
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fagamﬁﬁ'yq@ﬁ 2Uu8y 4 TALEINY
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qmﬁ 3,4 LAz 5 TAUGINUITKITLUDI Naa
(2554) iagamﬁé’ﬂy@ﬁ 3URT 5TAUEIND
3MuI98789 Dong WAz Peng (2013) Lazdaya
mﬁ'ﬁ'ﬂf’g@ﬁ 2 Uae 4 TAUHINLWIALVEY Peng

WAT Zhu (2008) titasannanuIdadrsdulaile



Thai Journal of Science and Technology

o o

1 9 « agUA 5 + W 12% - AA1AN 2563

wnuAgYnIea18IITN1TdIzu I mAINNg
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AFnsdszunadimInanas 90.88608 | 0.09079 | 0.09262 75.2 0.24732 | 0.24874
’3%ﬂ’]’§ﬂitu’1mﬁ’]ﬂ@LLﬂuW‘1ﬁ 90.88608 | 0.09082 | 0.09262 754 0.21106 | 0.24674
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mMduuwnaeItaulinafula
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mduuwnamedtlassinsdszanifisu
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Lmumgtymﬂluiﬂ‘nmm SPSS, unafi
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aeJ HAgtk, 13 LuB18% 2559.

NAaT AIYNA, 2554, N3 uineuilssdntd
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WawlIyanad, ¥ Inenauysw, 7813,
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youtube.com/watch?v=WzaeJ_HAqtk, 17
WOAINU 2562.
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WOAANEH 2562.
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nanaslada@nuuy 2 ngw, w. 1717-1718,
M3 TUITINTURZ UL ERANIITWIT
N335 UT& UTCC Academic Day A397)
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AT, NTINNY.
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