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The Commercial Bank using K-means Clustering Technique
wR vigynane! 2ena Funsises? atu n1san’

UNAnNga

Y a N a ' a

Jagtudeyagndrduiegsiasegesiiogiludiuiuuin uwideyawaituligniuildlviia

]
¥

UsglevdranmsimuinisiiuinisgnArvessunias luvueiinsudesduvessuinsgedu dauanidenssilds

[ & A

Tinguszasdiiie 1) fanquandndulegsianedeslasldmaliaaiu nsdifinwivessuiaismidivduiaile

' °

2) AnwUszansnmnisdanguanindudessiasiedes nsaiiunuideasadldivdeyaaingnidude

[ 1 '

5319918898 VIsUIAITNIATELRnTl lagldiSdudaag1auuudne (Simple random sampling) Tunns

q

Y|

ﬂmaaﬂ%'agaL“‘ﬂuszasnmé’qLwilﬁaumimu W.A.2561 - SUINAL W.F.2564 311U 220 Al Usenaulunie

[

BYUA LNA B1Y AU TEAUNMIANYY $18ld Useunngsia wardszaunisal nansdnmssudeyaiiians

' 1%

InnauanA

L]

"dulegsfaedessmamaliaaiu wull deyalanie a1y Au $1eld Tnanisianguiiediniy
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Abstract

At present, there is a large amount of information on small business loan customers.
But those data are not used to benefit the bank's customer service development. As the
competition of banks increases Therefore, the objectives of this research were 1) Group small
business loan customers by using K-means Technique A case study of the commercial bank 2)
Study the efficiency of Small Business Loans customer grouping

This research has collected data from small business loan customers. of the
commercial bank By using a simple random sampling method, the data was selected for the period
from January 2018 - December 2021 of 220 people, consisting of data, gender, age, status,
education level, income, type of business and experience. The results of data preparation for
categorizing small business loan customers by K-means technique revealed that age and income
specific data were grouped with an accuracy of 93.5% and found 5 groups of customers As follows :
(1) Group 1 found that there were a total of 33 customers, aged 28 - 66 years, monthly income
3,000,000 - 4,389,000 baht. (2) Group 2, found that there were a total of 69 customers, aged 25 - 58
years. 180,000 - 713,000 baht per month (3) found that there were a total of 11 customers, aged
29 - 55 years, monthly income 4,843,000 - 9,000,000 baht (4) Group 4 found that there were a total
of 33 customers, age 30 - 64 years old, monthly income 1,675,500 - 2,900,000 baht (5) Group 5
found that there are a total of 74 customers, aged 27 - 63 years, monthly income 761,000 -
1,610,000 baht. Therefore, in order to increase the potential of taking care of the Bank's retail loan
customers including retaining old customers and adding new customers. The bank should launch
new products and services in accordance with the needs of the customer groups.

Keywords: Small Business Loan Customers, Customers Segmentation, K-means Technique
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, Evaristus Didik Madyatmadja and Eka Miranda, 2018) ‘1/‘1’11‘17151Lﬂﬁﬂ,ﬁ]@mé’ﬂwmzﬂuaﬂqﬂﬁwLwiasﬂfcjumﬁu
waznsingnAansnduunesnsnliinguiinuasmangdnssulusuuuule Ssegsilsianmnsadmunna
gmsuazuuameld il nisdanguinemaiiaiafiu (K-means Clustering Algorithm) uinafiadifiesldfy
siiteyaiidnvaziduinies fnsussgndldunAnnisdinusseyinsgaasign (Euclidean Distance) uwag
fimsfmundiuaungs (k-clusters) A9A1au (Y. S. Thakare and S. B. Bagal, 2015)
Hagtunuiliiunisifvlnvesssitlutssmalnegedu anadfnisdadednyanalul 2563 s

AalifyaradIuI 63,340 518 Tud 2564 Insdanedifiuanadiuiu 72,958 918 LazUszanan15inasils

3

SE

yanatul 2565 ag#d1uau 70,000 - 75,000 518 (Toyani1saangileuiliynnausednd 2564 nsuimun

gINANIIA, 2564) AIUNNTHYITUVBITUIA TN N BT FIUU mmJaz&aﬁ’mq’mmaﬂﬁﬁ’mﬁ]mwLLazLLu’ﬂﬁu
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A a a = oA P a A o X ' oA A
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AMSIA-FUdBlNALABLAY (S189UKNANITAITIINITHALLUILUFUTD SUIAITWIHIUSEINA MY, 2564) LD
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Y a0 2
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(Data Mining) n1elduuiAnnisinnaugnan (Clustering) Aematiaaiiu unldiiednngy wazdnyd
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UseaniamnisinnguanAduieginasiedes vessuinsnidisduvianiluasell Ineganiadmans
nagouNIsIAnaNtuIztieiudnen1mlun1sguagnANauauTessNITIeEReURIsUIAT TINFINITTNY
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1. dangugnAndudessnaedes lagldinaliawaiiy nsdifnwvessuimsmdvduiania
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2. FnwUseansnmmsdInngugnAduiegsivnedes

ASAUNISANTNIUINY

v
v

uiTeiliduanuidodamnaes (Experimental Research) lnetiusiusiudeyanieond
(Secondary Data) Ao g1uteyavesgnénduiiossieeden vossumsmndedurionils dausifeuunses
W.A.2561 - SuAN W.A.2564 119U 220 Au TnewTeudayagndtiounn 7 deya (1) e (2) 91y (3)
anunIn (@) sefunsiinen (5) seldenau (6) Ussavgsiia (7) Ussaunisel antuihdeyarionunsni
NguanAAIY Data Mining CRISP-DM 35 Clustering inallaluu K-means lagidonianiziaya 01y uag
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nqugna imsiududaznguildnearedils nduiliasegvinisaiiwdndue vieuinisindluouian

sald fanansluninig 1

Data Preparation (n1s3tutiaya) Modeling (mMs¥iiuudiass)
LI
21y Clustering wuu K-means
D TUATW
FERUNITANE 078
swle eld
Ussnmgsia
Uszaumsnl

Evaluation (n15Usziiiung)

VszdluwantsdnnguuasUszdvsmwnisdnngu

gnédudegsfnaedesvessummduduimil

Deployment (n3dinuuitaesluly)

AmszinisaiandnAus wazuinmslmiluauian

AT 1 NSOUMIANIILIRY

WAy
1. fuspunisdiiun1sideusenoude 5 sunou dail
1.1 Data Collection (M353usT0Y)
swsmatufintoyavesgniaudegsianeses vessuinismideduiomi fusidou
UNFIAL WA.2561 - FUAN .A.2564 F1uruTeAY 220 Ay wdnhuulandudeyanivadaivuulia
JURUUlNE Excel Usenausiedaya 7 anumie Ao WA 818 @01uni seAun1sAne 518ls Useangsia
wazUszaunisel
1.2 Data Preparation (nMaw3esdaya) wisesnidu 3 sunou il
(1) Data Cleaning (M3ndunsesdoya)
fifiunisasvasuaugndeesteya Amnuasuiuvestoyagni ilelrinnsdnngy

fianuany sluazgnAouiug) Han1sRTIvEEUNUI TayagnAnns 220 918 uar Jaya 7 dnvay (220 X 7
= 1,540 Yoya) dAnugnaes
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(2) Data Selection (M3AnLFentaya)

nsAnLdendeyanazinundnngugnal memallaniiy lnggidenaasniteyagnen

Manun 7 fauUs Lok we 918 @aaunn seaunsfnel 91ele Useiangsia wazUszaunisal undangy

meamaiiaaiiu vulusunsy R Studio on Cloud wu31 duds e1guazsels fnasenisdangu lasaziiule

Tdeyavesiinys (21y uazsel) In1snzngu wazkuinguldensdniau unndiduusdus dregeds

wERIlUNING 2
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1.0 1.8

1.0

A 2 JumeunisAnidendeya (Data Selection)

(3) Data Transformation (MskUasguLuuteya)

% & 1% A o v A v o veo v o =
JutumeunisulasdeyaiiviinisAniion laun o1 uwassield egluguuuuduay 39

JuAnmungaudunisldauu R Studio wazdafiulndluzuuuy .Csv lnedeoyasigldfiavengateues

1 drudeyasgld uuasAransielaaseiedion w1sAae 10,000 U WU T1elareifion 18,000 +

10,000 = 1.8 Jumu
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Age Income
58 15.98
28 5.86
27 5.86
38 110.00
34 45.00
33 10.00
34 484.30
50 428.60
52 48.33

i 3 nsuuasguiuuteya (Data Transformation)

1.3 Modeling (NMsvuuudnass)
andunisdangugnainigimaila K-means vu lUsunsu R Studio on cloud lagn1si

Inldvayatein dataset.csv 1glunan159119uves K-means Asuandlunng 4

library(cluster)

resul_kmean <- kmeans(dataset,5)

resul_kmean

plot(dataset[c('Age','Income’,'Class_business','Exp')], col = resul_kmeanScluster)

library(ggplot2)

datasetScluster <- as.character(resul_kmeanScluster)

ggplot() + geom_point(data = data_busi4, mapping = aes(x = Income, y = Age,
colour = cluster))

AN 4 nzUIUN1TYIn Clustering UU K-means

1.4 Evaluation (M3Usg1dlung)
Lﬂwﬁy’umaumiﬂssLﬁumﬁmmj:uLLazUszﬁw%mwmmms%’mﬂfjuqﬂﬁﬁauﬁaqsﬁ%ﬁaa’aa {GN
surnsndvduvianie mﬂsﬁa;ﬂaqﬂﬁwﬁgwm 220 Ay 117U 7 AuUs laun ne 91y @010 Sy
nsAnw T1ele Ysenngsia uavdszaunisal 31nn1sdnngugnAeig wadawaiu vulusunsy R Studio
on Cloud nu Mulsifinadensianguie 81y uazseld wanunsouingugnéuasmeanugniies

YDINTIANGN FIEaUNIT AT
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(1) MAade (Average) Yedusazngl MyaNN13

E?=1xi
N

f =
(2) MANTEEEW (WSS) VDUARENEH FILaNNTS

W (Ciy= 3 xiec, Xi — 1x)?

£

X; Jugadeyavengu Cy

9 Y

ux  AeARduveatungunay Cy

(3) MAHATINTEELWDNNNGH (SUMWSS) Taen5ti1A1 WSS 1153y
k

k
tot.withiness = Z W(c) = Z Z ().’i— .uk)z
k=1

k=1 xi€Ck

(@) AN TSS AN
n
1SS = ) (v1-g)?
=

(5) A1 BSS Tagn151d1An TSS — sumWSS

BSS = TSS — sumWSS
(6) MAmAMYRINGH (Quality) mIgaunIs

lity — BSS
Quality = 7SS

(7) msuvasanunmvesnguliegluguvesuesidud deaunis

lit —BSS 100%
= )¢
Quality 7SS 0
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1.5 Deployment (nsthuuuinassiuly)
Hutupeunmiwansiensiuasussdululdlunuess lensesmaeunsdanguduay
Huindnenwlunisguagningududegsianedesvessuinns saudamsinungugniietiiuagiiag
ngugniselnl udadulselevisenisiisurasazairamaniusiuazuinislmiliaoandesiuaiiy
fosnsvenguanAsialulueuian
2. infesdioflilumsidelundsdl fo
2.1. MuUsITAUIS
(1 \A30IADLTIMDS MacBook Air (Retina, 13 ﬁa 2020) urgUssanana 1.1 GHz
Quad-Core Intel Core i5
(2) miwAudn 8 GB 3733 MHz LPDDRAX
2.2 ugendwIs
(1) Wsunsunw R
(2) Wsunsu R Studio on Cloud

(3) TWsuwnsy Microsoft Excel

a5UNaN1339Y
1. nan1sdnnguanAduessianeges lngldnallawniiy nsdfnwvessuinsmdvduvianils

FaLEAILUNING 5

780~
cluster
.
. . . . .1
L11] L]
£ 500- - = » s 7
o s a¥ LT
E - . i : L) L) .y ‘ ¢ 3
L :-I !.: . . = 4
250 - . " ey .
., *" T li - 'll .""- - : * 5
. W s *F & B -
$ . e
R U
o III'I=I. 20 ¥ ] o
30 40 50 60
Age

MA 5 NsuEnmaN1SIANgUgNAlagTs Clustering WUU K-means ¢78 Tsunsu R Studio on Cloud
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IMNAMNT 5 UARINGANSNTIANGUNAFUTOTINITBERY VossuIMTNItIvduianils Inegs

Clustering wWuU K-means lansdl

v
v o

(1) ﬂdmﬁ 1 NUNTIIUGNAMINNA 33 AU Y9018 28 - 66 U T1eldvaiiion 3,000,000 -

Y

4,389,000 U (nguseldgeandiud 2)

v
F 2

(2) ngudt 2 nuindidrurugnéntianun 69 Au 1901y 25 - 58 U s18lddefiou 18,000 -
5)

' Y

(3) nguil 3 wuindidurugnéviensn 11 AU H9e1y 29 - 55 U Teldveliiou 4,843,000 -

U

o w

713,000 U (naq'mwlﬁqqmmﬁ

'
o v o

9,000,000 U (NguTeldgsdiun 1)

v
Y o

(4) ngudl 4 wudhildougndnviavan 33 au Haseny 30 - 64 T s1eldsatFiou 1,675,500 -

2,900,000 U (NdusElFgaauT 3)

v
o Y o

(5) nguit 5 wudrfiduaugnénsianun 74 au H2seng 27 - 63 U seldseiien 761,000 -
1,610,000 U (nguselsigeddiudi 4)

agunansinngugninduidessiasedes vessurarsnnduduianis femaia k-means
clustering UuTUsWN53 R Studio on Cloud fius1nglunmil 5 uaz awdl 6 saudsdouaasulunnsned 1

WU gNAIYA 5 Ny Auuandesausela

K-means clustering with 5 clusters of sizes 33, 69, 11, 33, 74

Cluster means:

Age Income cluster
1 47.54545 368.47152
2 37.66667 40.12536
3 42.18182 587.56@91
4 44 B4B4E 219.44727
5 41.37838 110.90811

el B I Y]

AT 6 ALRREYBINTIANGUYNAFUTDTINITIBERY VoIsUIATNIHIYE

yulUswnsy R Studio on Cloud
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r

M13199 1 LanIARREYRINgNgNANATRTIRATIEeY YasUIATNIRIYEUTinils

ngu 21y 51¢la
nawdl 1 4754545 3,684,715.20
neul 2 37.66667 401,253.60
nawl 3 42.18182 5,875,609.10
naui 4 44.84848 2,194,472.70
nawl 5 4137838 1,100,081.10

2. nan1sAnwIUsEAEAINNsIaNgugnAduessiasedes lagltmadaniiy nsdifnwivessuins

WY AN

Within cluster sum of squares by cluster:
[1] 67468.97 2B631.48 141774 .37 39565.18 49p13.17
(between_55 / total_S5 = 93.5 %)

AT 7 WARSAT WSS YBauAazNgl WagLaAIAIAIINYNABIYaINITIANGNgNANETRTIAA-

YBIBUIANTNIATIUUIUT vlUsnsu R Studio on Cloud
INNNT 7 kaAUTEANSAINAUYNABIVDINTIANFUNAIFUTDTINITNERE UDITUIATT
Wigdvdunanils 1ngF Clustering wuu K-means wue1 WSS (Within cluster sum of square) vadusiagngy

Fudurszezvivesusazngu doyan1susuliunanimvesnguauandlunsied 2 way 3

M13199 2 UARIAT SUMWSS YBINgUgNANAUTRTIAATIE0 YesUIATNIRIYdUTienils

378N1% A1 WSS afuvesszezianelungy
Nl 1 67,468.97 fiszogiatiosiigndungui
Nl 2 28,631.48 fisvoginatiosiigaidundud 1
N 3 141,774.37 fisvozinatlosiignidundud 5
Nl 4 39,565.18 fiszogiatiosiigndungui 2
nau 5 49,613.17 fisvogatiosiiandungui
sumwsS 327,053.17
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1% 1l

WATNUAIAIINYNABIVDINITIANGUGNADEN 93.5% FadlArAnugndesdadINUIuanis

Y
v v

AwEnIalunseu Bulesiduge annmdad Tuasslinansdnngudidiwau 5 nqu nednan1sieszi

AINSIANGY AIM13199 3

A19197 3 UARIRANSAWIATENITUSEIUAMAMYRINEUNAHUNIAY K-means Clustering Algorithm

18075 NAUDINITIAN
f1 TSS 5,057,074
A1 BSS 4,730,021
A1 Quality 0.9353276
AIAUYNFIBY 93.53276%
GHIR P HRRELN 93.5%

anUsneNa

(%

dorunvanmsidimalianisianquanamewaiaiaiiy (K-means Clustering) nsglfnwngs

£%

anNAAUERTIAITINERY YBIsUIATNIAIYELInTY WUT1 A1ANYNABITEINITINNGNBEN 93.5% Hgnen

VIavue 5 nay el
nauN 1 wuddldwiugnAvianue 33 au Y9018 28 - 66 U (Aadueny 47.54545) s1glase

Lo 3,000,000 — 4,389,000 U (Aadssols 368.47152) Lﬁaqmﬂqﬂé’mfjmﬁ 1 Lﬂuﬂduﬁﬁﬁmiﬁgasaa

nngudl 3 Nlveldgenan Fedeindungundseldneutisas viligndAnfidnenmludendnin-nenile

uarAnSiiAyAUsUIATaUY Aeusuimsmsfnudnvaziazgsiavesgniinguil Wefiaznsuisnisqua
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