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Abstract

In this study, an efficiency comparison in prediction of imbalanced data classification with
data mining techniques was compared. The seven classification methods were the following: (1) k-
nearest neighbor method using IBk algorithm; (2) decision tree method using J48 algorithm; (3)
neural network method using multilayer perceptron algorithm; (4) support vector machine method
using polynomial kernel; (5) rule-based method using decision table algorithm; (6) binary logistic
regression method; and (7) naive Bayes method. The following efficiency comparison of
classification were employed: accuracy, sensitivity, specificity, time and mean square error (MSE)
using fertility, vertibral volumn and diabetes data set. The important results are as follows. The
binary logistic regression method using random seed = 10, 20 and 30 showed the best accuracy,
sensitivity, specificity, and MSE at 100 %, 1.0000, 1.0000 and 0.00000 respectively for fertility data
set. The k-nearest neighbor method using random seed = 10, 20 and 30 showed the best accuracy,
sensitivity, specificity, and MSE at 100 9%, 1.0000, 1.0000 and 0.00024 respectively for vertebral
column data set. The k-nearest neighbor method using random seed = 10, 20 and 30 showed the
best accuracy, sensitivity, specificity, and MSE at 100 %, 1.0000, 1.0000 and 0.00004 respectively for
diabetes data set. In the three data sets, the k-nearest neighbor method offered the best prediction

method.

Keywords: k-nearest neighbor; decision tree; neural network; support vector machine; rule-based;

binary logistic regression; naive-Bayes

1. umin Frurutesluyatoya diudndszianuia Ao
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Wudwilvg) wasumiiduvinuansdineulivnd  deyaszdnduunlueglungudeyanguunn 2]
Wududes (1] Ygynideyaluauna (class arwildaugateyatu finidevareviu
imbalance) 1 utguiind utudeyann q  Anwndeatuidesd U e 2008 Akbani uagans
Ussuam deyafiintulaeialundadu 2 Vssion  AnwinudndSdnmesmannesuusdulaldug
fie Yeyanguifos (minority class) Wudeyaiifoyg  dwfudmeuliaugadsiuuuiunanadoFeu

384



i 28 aviuii 3 furau 2563

15815 memansuasimalulad

o o

WieumailansiFeusintesdnsdu q uldfdmsu
AmeuliaunaegnunnluanIunisaivas 354w
WOIALINLABT huYTUITTILUNRAIT U T

Amaudlng I8nsduitegsldiveundaym

anuliauna Jeusznaudiedmeudiulvgioy

U

'
a

neldnisdudiegne way/mie Ameudiutay
laldeg neldnsgudiegnuiieasestoyad b

aunalianiaeas U a.A. 2009 Chen [4] 1U3eu

P

WiguIsn1sInwun 3 38

o

B

1 £

FFudvlud 35eulsl

dndula uagiBlaseneusamifioudmivtoyad
ilviaunalud MnaaeanuItnaliansdudeya
SnadedieifiuUssaninimnissiuundiviuis
aulddndulauasilassneyssamiion waldle
PrefinUszansamnmsduundimniuiundviud
uonanilud a.e. 2013 Sobran uazaAmy [5]
WisuisuiBundvludunespufuiBidoutulng
gn k ¢ F5Tnnesnnmesiuviu wazislasang
Uszanniiendnudas lnewSeuiieuivteya UCH
30 f® Herbaman’s Survival, German Credit lLag
Pima Indian tngldun3ng G-mean wu313suNaw
wildldfiuszansamaninisnisdu q uasd e
2015 Zhang WagAne [6] Tasgrinsduundes
Lijaugavesdoya UC Feiidnsidru vuin uay
anududouiiliaunaiisnaiu nsaassuszneu

o '3

A28n15US ULTIBUNANISIUUNVBIIDT NN S
LAWMBSLUYTY FFuBVUE waziSaulilnndula
ca.5 emdenuazdolds Inonismaiaiuly
(sensitivity) @1A1UTILNE (specificity) A1 G-
mean Lagssuzlaalun1sussaiana wulnisdw
NOIALINABSUUBTUANIIS WD W LA LA ITAUlL

v a

andula C4.5 lumanvesarnulimieainly
JumzdmTudoyaniavan wazlinugnaewn

ninlunenvesdn G-mean Wedayaiivunlvgy

385

Wesnndeyalidauaunaduludineu
< 1 ] o < 1 4 Va v = 14
Wudilnguazameududiudes §Ide3aln
anuaulalunsiTeuiisudssdniainlunis
wenaauliaunavesdoyalunisdiuundie
wadanisvinviiesdeya §en1sidieuiiiey
UszAnsamluanuliaunaduludmeuvesdeya

TunsTwuniudugiudadevangegne 1y 31WU

B

Ao

o Pruusaafifidmeududlg @oyangu

11n) Sruusaafidmneuludlies @oyangu
4 [J v U 6\ [

Uow) uuAuanuue (AoaNd) U wavaivl wu
s TngiidpaulafnuimaiuSeudieulseansam

Tunisiuienanuldaunavesteyalunis

N

SL

N a

Fauuntia 733 Ao ABieudulndan k i
nearest neighbor) 75 @ uld'@adula (decision
tree) A5 1AT9U B USEAIMITIBY (artificial neural
network) I5FTNNOIMLINLADT UNTTU (support
vector machine) 3§§1uny) (rule-based) 35113

A0BUaRAANNINTA (binary logistic regression)

aaaa

aa a s . '
kAT UID WLUE (naive Bayes) LN %175 V)
Usgansnmlumshuenannuliaunavesdeys

Tunsswuniwunzaussly

2. 950115938
2.1 wSasiiofildlunisise
wioadlofldlunmsisondaillélusunsu
WEKA (Waikato Environment for Knowledge
Analysis) 17859 3.9 Fadulusunsuiianuise
anidlnanldaniuled Sseganeldnismunuues
GPL license #alusunsa WEKA ldgnsiamnanain
e duduitdeslunsldnugiums
milesdoya
2.2 nsiusausaudaya nisuuasdaya

wazn1suusdoya



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 3 March 2020

& Y I3
2.2.1 M3tiuTIvTndeya viusIusim
Yoy aluarvinisunng uagdinisunng ann
gudeya UCH Tuadledilasinissiusiuliuga

13U 3 Y Laun gadeya fertility aundieeng

714 Ao 100 nilI9819 YAty a vertebral
column YUIARIRENNLY AB 310 NUIRIBE
wazyndoya diabetes vu1nAI0E1901LY Ao 768

PUIEAIDY1N AINF199 1

Table 1 Number of row, number of row with most answers, number of row with least answers,

number of attributes, year and major of fertility, vertebral column and diabetes data set

Number Number of rows Number of rows Number of
Data Year Major
of rows | with most answers | with least answers | attributes
Fertility 100 88 12 10 2013 | biomedical
Vertebral column 310 210 100 6 2011 | biomedical
Diabetes 768 500 268 8 2012 medical

¥
=
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Table 2 Confusion matrix

Class of Class of predicted value
real value A B
A TP FN
B FP TN

gnindudu A true negative (TN) Aa 971U

v Y

Jayaniduungnindudu B; false positive (FP)

'
a

A9 F1uuTauan I wuUNAAIBIUTY A WATUT

U

wiiaSadudu B; false negative (FN) Aa 31u3u

1% P

° A @ & Y oA v a @ &
‘U@;\J}ﬁmﬂLLuﬂNm%ﬂu%u B uaununasuiugy

>

TneiigaslunisAuinuaisiig o fe
(1) ArAsgnAeY = aﬁ’wmuﬂﬁagaﬁﬁmuﬂgﬂjnﬂu
FuAuay B = ai’wmu%’ayja‘ﬁumm = (TP +TN) +
(TP + TN + FP + FN) (2) Araaula = TP = (TP +
FN) (3) @1A21091LW1E = TN = (FP + TN) Lag

(4) A1AATALAG BUNTA I8B9LRa 8 (MSE) =

n __"_2 n @2
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Table 3a Accuracy, sensitivity, specificity, processing time and mean square error in prediction of

imbalanced data classifications for fertility data set

Accuracy (percentage) Sensitivity Specificity
Classification Random seed Random seed Random seed
10 20 30 10 20 30 10 20 30
k-Nearest neighbor 100 100 100 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Decision tree 90 90 95 1.0000 | 1.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000
Artificial neural network 100 100 100 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Support vector machine 90 90 95 1.0000 | 1.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000
Rule based 90 90 95 1.0000 | 1.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000
Binary logistic regression 100 100 100 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Naive Bayes 100 100 100 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
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Table 3b Accuracy, sensitivity, specificity, processing time and mean square error in prediction of

imbalanced data classifications for fertility data set (ext.)

Processing time (second) Mean square error
Classification Random seed Random seed

10 20 30 10 20 30
k-Nearest neighbor 0.0200 0.0300 0.0100 0.00207 0.00207 0.00207
Decision tree 0.0100 0.0100 0.0100 0.09000 0.09000 0.04748
Artificial neural network 0.0200 0.0100 0.0100 0.00001 0.00001 0.00001
Support vector machine 0.0200 0.0200 0.0100 0.09998 0.09998 0.05000
Rule based 0.0300 0.0300 0.0100 0.09181 0.09181 0.04955
Binary logistic regression 0.0100 0.0200 0.0200 0.00000 0.00000 0.00000
Naive Bayes 0.0200 0.0200 0.0100 0.00294 0.00018 0.00000

Table 4a Accuracy, sensitivity, specificity, processing time and mean square error in prediction of

imbalanced data classifications for vertebral column data set

Accuracy (percentage) Sensitivity Specificity
Classification Random seed Random seed Random seed
10 20 30 10 20 30 10 20 30
k-Nearest neighbor 100 100 100 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Decision tree 90.3226 | 95.1613 | 95.1613 | 0.9778 | 0.9767 | 1.0000 | 0.7059 | 0.8947 | 0.8000
Artificial neural network | 95.1613 | 91.9355 | 96.7742 | 1.0000 | 0.8837 | 0.9787 | 0.8235 | 1.0000 | 0.9333
Support vector machine | 72.5806 | 69.3548 | 75.8065 | 1.0000 | 1.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000
Rule based 90.3226 | 91.9355 | 87.0968 | 0.9556 | 0.9302 | 0.8723 | 0.7647 | 0.8947 | 0.8667
Binary logistic regression | 87.0968 | 83.8710 | 93.5484 | 0.9111 | 0.9070 | 0.9787 | 0.7647 | 0.6842 | 0.8000
Naive Bayes 79.0323 | 85.4839 | 83.8710 | 0.7778 | 0.8140 | 0.8298 | 0.8235 | 0.9474 | 0.8667
random seed = 10, 20 LAY 30 A3N1TTIUUNTILH A5797 4 Wuiﬁ%Lﬁauﬁﬂﬂﬂﬁqm k §
A Smnzgean Ae Biftouthulndan ks 7 random seed = 10, 20 waz 30 TR AN

18lasseUszanivion I8n15annvuandasn
MINA WagASUNBWIUET random seed = 10, 20
waz 30 35n15muniilissezinarlunisdszuna
Naﬁﬂfyﬂ o aguliiEnaulafi random seed = 10,
20 uaz 30 wazridsn1sduuniiliainainad ou
ﬂ°wé’daaua§'amaﬁqm Ao 15n150nnoeaelafn

WinAT random seed = 10, 20 way 30

389

9nAes AAMNLILAZAIAUTUNILEIER WAL
feliimnanindeuindsaosndegn Tdvmesn
Laﬂl,ma%l,l,wu%uﬁ random seed = 10, 20 Lag 30
Tidnulgegn dwislasetneyssamidiond
random seed = 10, 20 way 30 lszazianlu

MsUsgananaian
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Table 4b Accuracy, sensitivity, specificity, processing time and mean square error in prediction of

imbalanced data classifications for vertebral column data set (ext.)

Processing time (second) Mean square error
Classification Random seed Random seed
10 20 30 10 20 30
k-Nearest neighbor 0.07000 0.04000 0.04000 0.00024 0.00024 0.00024
Decision tree 0.06000 0.04000 0.04000 0.08579 0.03849 0.04456
Artificial neural network 0.05000 0.04000 0.03000 0.04631 0.06812 0.03226
Support vector machine 0.07000 0.04000 0.05000 0.27416 0.30647 0.24197
Rule based 0.06000 0.05000 0.05000 0.08839 0.07081 0.09766
Binary logistic regression 0.06000 0.04000 0.05000 0.08916 0.09272 0.05664
Naive Bayes 0.05000 0.04000 0.04000 0.18888 0.11621 0.09691

Table 5a Accuracy, sensitivity, specificity, processing time and mean square error in prediction of

imbalanced data classifications for diabetes data set

Accuracy (percentage) Sensitivity Specificity
Classification Random seed Random seed Random seed

10 20 30 10 20 30 10 20 30
k-Nearest neighbor 100 100 100 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Decision tree 84.3137 | 94.7712 | 86.9281 | 0.9615 | 0.9412 | 0.7018 | 0.7822 | 0.9510 | 0.9688
Artificial neural network |81.0458 | 76.1634 |84.3137 | 0.8077 | 0.6078 | 0.7544 | 0.8119 | 0.8235 | 0.8958
Support vector machine |73.2026 | 79.7386 | 78.4314 | 0.3654 | 0.5490 | 0.5263 | 0.9208 | 0.9216 | 0.9375
Rule based 79.7386 |82.3529 | 79.7386 | 0.5962 | 0.6471 | 0.5088 | 0.9010 | 0.9118 | 0.9688
Binary logistic regression | 74.5098 | 80.3922 |80.3922 | 0.5000 | 0.6275 | 0.6491 | 0.8713 | 0.8922 | 0.8958
Naive Bayes 77.1242 | 79.0850 | 78.4314 | 0.5385 | 0.6863 | 0.6667 | 0.8911 | 0.8431 | 0.8542

M1399 5 nudisiveutulngan k 6

]

i random seed = 10, 20 wag 30 WA 1AL

anfea AUl karAIANTINIT AR I8N

N

ANNBYABIARNNINIAN random seed = 10, 20
wag 30 Tdszpganlunisuseuiananian wasls
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waz 30 liraanaAdeuidiaeuRaungn
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Table 5b Accuracy, sensitivity, specificity, processing time and mean square error in prediction of

imbalanced data classifications for diabetes data set (ext.)

Processing time (second) Mean square error
Classification Random seed Random seed

10 20 30 10 20 30
k-Nearest neighbor 0.1300 0.1200 0.0900 0.00004 0.00004 0.00004
Decision tree 0.1100 0.0700 0.0900 0.09666 0.00082 0.10036
Artificial neural network 0.1200 0.1200 0.0800 0.15016 0.19963 0.13264
Support vector machine 0.1000 0.1100 0.1200 0.26801 0.20259 0.21567
Rule based 0.12000 0.0800 0.0700 0.14033 0.13148 0.15952
Binary logistic regression 0.0000 0.0000 0.0000 0.15976 0.12996 0.15085
Naive Bayes 0.0100 0.1100 0.0900 0.15264 0.16040 0.15233

FSeulsidnaula 3lassnouszamiion 359w euthulndga k i
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4.2 Yaiauauuz
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Andulasialdoana3viu decision stump, LMT,

a

random forest, random tree W@y REP tree 75
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8ane3u SMO waroraldWenduLAes iuauuy
normalized polykernel, Puk taz RBF kernel 35
§7une13lI8ano3vu JRip, OneR, PART wag
ZeroR 5undniudenald naive-Bayes updatable
WHudu
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