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Imbalanced Data Problem Solving in Classification of Diabetes Patients
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ABSTRACT

Classification techniques when using imbalanced data is a challenging problem in the classification research
area. The classification techniques of imbalanced data will cause the data in a majority class to have some features
that obscure the characteristics of the minority class and make the classification performance of the minority class
unacceptable. This research intends to compare the efficiency of solving the imbalanced data of diabetes patients
using Data Level Solutions by 4 methods: Oversampling, Undersampling, Hybrid method and Synthetic Minority
Oversampling TEchnique (SMOTE) in the classification using the multinomial logistic regression and decision tree
techniques. By comparing the statistics and algorithms in the classification, it can be concluded that the classification
by decision tree technique using SMOTE method to solve the imbalanced data by using decision tree technique yields

the best result.
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%’ayasau (Original Data)

mMsnanosladaan 0.16 34.95 1.06 24.00 57.09 4 0.61 1.41
dulimsdadul 0.19 34.96 1.41 36.20 57.60 16 0.62 1.44
FoyaiudTaymanuhiaugade35quniia (Oversampling)

Mmooy ladaan 21.04 23.39 42.06 33.86 43.67 12 0.58 1.26
dulimsdadul 23.31 23.20 46.75 39.19 45.69 17 0.59 1.32

voyatuitymanuliangadieiFguan (Undersampling)

Msonnedlavdan 20.52 24.47 40.81 37.46 43.88 6 0.57 1.22

duldimsaadule 24.27 23.17 47.17 29.96 45.17 14 0.58 1.26

voyatuitymanuliangadeIswasmaryu (Hybrid)

Msonnedlavdan 21.66 25.43 42.41 35.18 43.97 14 0.58 1.26

du'ldmsdaaula 23.56 24.44 46.29 38.03 45.62 21 0.59 1.32
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MIAATCHVDYA gﬁq) Haauina <30 5w 230 5 gné{aq g?fgm]j ROC Lift*
FowaiudTymanubiaugadediFunnzidoyariia (SMOTE)
m3annoeladaan 22.94 22.80 48.35 45.88 62.96 22 0.63 1.55
duliimsaadule 22.59 22.76 46.67 37.93 65.07 15 0.62 1.53

Yoyanasmnuadudeyanagev 20% veaaznga

%@Halau (Original Data)
msnnaoslavadn 0.18 34.77 0.42 13.54 63.80 10 0.54 1.15
gulimsdadule 0.37 34.74 0.51 19.56 64.84 14 0.55 1.28
Foyaiwdamarnibiaugadaisdaiin (Oversampling)
msonooaladaan 11.34 26.05 25.39 17.93 63.91 16 0.57 1.35
gulimsdadule 7.84 29.34 15.97 26.57 64.00 14 0.57 1.42
Foyatwdamarbiaunad e3idaan (Undersampling)
msnnaoslavadn 8.91 30.28 18.24 25.08 63.98 7 0.56 1.37
gulimsdadule 7.07 28.55 13.29 28.40 64.40 15 0.57 1.45
%’aa&aﬁuf’ifftyw1ﬂa1u"]siau@a€iw'3'§wauwa1u (Hybrid)
msnnaoslavadn 9.97 28.56 18.21 25.08 63.98 15 0.56 1.34
gulimsdadule 8.83 27.46 21.35 20.31 64.55 21 0.57 1.44
Foyawddamaribiaugadinitdunnzideyariin (SMOTE)
msonnoeladaan 13.16 27.73 29.63 21.49 65.32 18 0.61 1.42
gulimsdadule 9.98 24.57 20.61 31.79 65.33 14 0.62 1.44

* A1 Lift ABA1GIGADIN Lift chart



