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Abstract

In today’s era, where technology plays a crucial role in daily life, the transition
from cash-based transactions to a cashless society has made it essential for businesses
to adapt to technological advancements. Electronic Data Capture (EDC) machines have
become a key tool in this transformation, enabling credit card payments and allowing
banks to analyze customer spending behavior effectively. This research analyzes data
from EDC machines to categorize merchants based on their transaction volumes using K-
Means Clustering, Hierarchical Clustering, and Density-Based Spatial Clustering of
Applications with Noise (DBSCAN). The objective is to identify low or unexpected
transaction volumes among certain merchants. This analysis aims to optimize the
utilization of EDC machines to maximize benefits for both banks and businesses. The
performance of the clustering models is evaluated using the Davies-Bouldin Index,
Silhouette Coefficient, and Calinski-Harabasz Index. The results of the study indicate that
the K-Means Clustering method is the most suitable model, as it provides the best
overall results in terms of clear group separation, intra-group density, and inter-group

distinction.

Keywords: K-Means Clustering, DBSCAN (Density-Based Clustering), Hierarchical Clustering,
Electronic Data Capture, Silhouette Coefficient, Davies-Bouldin Index, Calinski-Harabasz
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ety Sguen Tdvildewt awilrisening -1 uae 1 Tnenguiifinauniwagilendaiidnlng 1
naIfe N13INNGULTLELUTEMINNGNNINLGY Seeevnanslunguias wivinaviiial
Wnlnd 0 wansdn msdanguiinsviuteuriu egalsinudediinues gien TaduTidewn Ao
finugeulmisiedeyasuniu onavhlidwilinusednsamSamnisdanguinainanuduass

(nda, 2565) A1vasTgien tadnTIeun [Wudsauns



b)) —a(®)
~ max(a(i), b(i))

lag  b(Q) vuneds seeevinasenIangy

s(i)

a (i) nneds szegvinnglunguidediu

2.4.3 awilAdusn-a151u1% (Calinski-Harabasz Index)
8n51dRIANNNUTUTIWSERINNgUiuAILUTUTIUAElungY Ingszeerinasening

1 [

Nex ALIUININIAAUINANYDINGUTIAAUINAIVDS AIUTPELUNTENINNGH AWINAN

q

I [

Srevnveleyaiulnaudna1aveIngy MEUan-8151u1 eilA10g eI 0 Audsetiud
mniiAAianuansinsdangudeyatulinanmseldinisdeuriuiusenitanguy dedu
nauuUseniuday Aszlaanuwlssiuseninanguunn (inda, 2565) avilanduan-
8191079 LJudisaunis
tr(By) ng—k

X
tr(W,) k-1

g tr(Wy) wanens anuuususiuniglungy

S =

tr(By) vangis anuuwdsusiuseniengy

2.5 e des

Iran Finance Association (2022) léfnwmsiSeuifisuisnsdanguynanisfuiiions
nszeANudsLasfiusyAniamnesanisamuy mAdelldvinnuisufieuitnisiangu
suanuuuy Tdun mswdsngudeyanuudiadein, nsdanguuuuddutusaznisuninszang
ANuduus (Affinity Propagation) 1iieias1zin3slafiasnsndanguiunuguiuunis
indeulmlafiian nan1sidemuiiBnsudangudeyauuuanaden dussansamitgalunisde
naudoyavamaiuluaided Tasliaamamnsdangugeand 0.422 Wewisunsdangy
wuudduiulazmuninssneruduiustalieduusyAniagionsisny

Baby and Sasirekha (2013) l#ds1auazTinsesidanasfiunisdanaguidsdunuuinig
naal (Agglomerative Hierarchical Clustering Algorithm) daifuASnsdmngudeyaiizusiusie
msfimsandoyauiazmhefunduuendu MndulshmsmunguiiinnulndiAssiunniige

ey aundnsmdeienguieInseduiungunuinmuald ieliaunsatiteyaidn
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nauudlUIFlumstinsgiidoluldednediussansnim naveitedldaguidaneifiunisdangu
Fetuuuuinignguiitefivansuszns wu asnsonanimsdesdifuresdeyaiuusslonily
MsuanINateya wazanunsnaianguuadniienadulslenilunisiunuteyalmiq egls
fnnu Sanesfuiidesidadu feddnatlumsdssnanamnnidelifugndeyavuslg waed
aallasionsimunrniinosiEasy

Liu and Zhu (2021) IéAnwiAgfunsiaunssuuideusvarmiivnanisGulagling
wisngudoyauvuanadsiaiiessyuaiianyidadoidomnanistiu Avuaanudululdves
anuidpafionafindu uasifieliinisdestuuazdnnisanuides avesnisidenuiniznsg
uiangudoyauuuanaiewn aunsavdnidsmansznuiaauainnsmvuainasilagsyudle
g iusEAnE AW Uunszuiumsmennsalnnudsmianisiiusguselies uazuandneyn
foyartmneludusazgudnansnguiiomismsfimanzauiian vildausaduunaniuzvos
Amdsnansiulfegausiuguazidunans

Abdulhafedh (2021) l#Anwinisutangudeyauvuaiedeiaaznisdanguuuudiiu
Fulunmsiieseiuagsuunngugnésaaiasin, Uiulsanagnsnisnaiauaziuisuiiioy
Uszdnininveanatianieg LﬁaLLquwm'ﬁU%’UUqamsWU%msqﬂé’w NAN1SITYNUINNTG
AAserisnUsEnaunean (Principal Component Analysis: PCA) $aufiun1suusngudayauuy
AnadsinuasmMsdanduuuudfuiuiinlssansnlumsdanguan 3 naudu 4 nqu delv
UanInsnUTunagrsmsmaafiangaufungugnusiaznaylFAB

Dong and Jin (2007) l#Anwnisutsngauuuadudy nsuUsngudeyanuuAednLA
wae wnuidnvaznisinszdeusiies (Self-Organizing Feature Map: SOFM) wiaw3euiieu
UszdnSnmuazadumnganlun1sinsideyan1suanieanieduusiazUssian nan15ide

[y

nuINIsNsudavi ULl veduaztaidounnd ety waglifidslaflminzauiigadmsutayann

UszbAn N15AsA1sratswuulunIsIAsIzidauaafelfua1atglilanadns Ay ay

ATOUAGIINTL

Alfian, Althof, Mufidah, Syarif and Wulandari (2024) lanisidSeuiisuusz@ndan
YosdaneIsumulsngudeyamuAnIiiy, MsuUsngudeyauuuAadeia uaznsuUengs
Toyauvuaiadudndlunsianguieyanisveuds Inenindanessulelvnadnéanfanlusu
nsaendaines uazldiviiedd- luafiulunsiamiugnios Ssmanuidenuinmsutsndudeya

suravkiUliNaansNRgn lneliduiivid-luafiuegi 0.1973

9
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[

INTa UEeEIN8 (2565) mui%’aﬁﬁjqLLﬁ"i’ngmmiﬁmumwmsmLaﬁaﬁiammmmmaq
Tnssnnsiiegende Fadunnuimedmiviuszneunisedamniuning 1ea1niuvsmny
vouanududesliaziouanmpanfiuviadsdndoly aannismeaeudiedaneifiuns
wlsndudeyamummumuiuiy uas nsdnnadudeyanuaimunlukuudFUTy (Hierarchical
Density-Based Spatial Clustering of Applications with Noise: HDBSCAN) ﬁuﬁaga 2,010
Tasanslungamme wui1 HDBSCAN Tiuanisdnnauiifinunmiiian wdsindu Ifihnaudd
aunmAluauuiasaiiovhueatadesonsuing lnglitadelasinisuazaninpain
wipamageUNANITINUNEFE RMSE Way MAPE iievilinsivuasiaiinuauivnausauin

Yuluouan
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A5N1SAUUITUIY

mAdeildTinsihdeyanniaiesiutssiudidnnsednduninisiened Tagldns
wsngudoyauuuaadei mﬁmeﬁwqﬂduLLUULﬁu%umau LAZNTHUINGUUBYARINAIY
vnuufieniessiazudledaynsifielessuthseiudidnnseindessliinyuselowd
guan daliduiieid luady, Adgion TaduiiFeunt waedviaduan-orsuidlunmsisuiioy

Y52aNTNIN

3.1 LAUASTUADUNITNINY

wutuRauNsYhuEIsa@euaguunnuiald fdgun 3.1

SUN 3.1 urukadunaunisvinany
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3.2 Msdamssudaya (Data Preprocessing)

3.2.1 maiusausaudaya (Data Collection)

W3Y

Y

v

ladeyauandeyadseassuimsuimis Fuduteyanislitnsiasin uazdnsndnvenssesiutissRuddnnsednd lneyadaya
f91uauniedu 67,391 516015 1udeyastuai 214 S1udn uideyaiivunldfiveyauisdrundudoyaiiinnuseulng ney

Y

a

FF3alasinng
Wasuwlastoyaludruiliiountesrnududiudy MogrwosloyauazsneaziBunvoiloyasiie LanIianIgg 3.1 uay 3.2

M1599 3.1 fegetaya
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Sy | Feride AB5UY

1 merchant id SHATIUA

2 trx_amount Fruiuvesnisliniossuthseiuddnuseding

3 credit_merchant Fmnuduiitumlasundannninesssuilonuaznnd
4 datetime Fuiildusnsiedessudisiiudidnnseiind

3.1.2 M3 ATEenstendn (RFM Analysis)

Ya o o

n133tAs1zensiendy §39evn15usindeyanisiduinisai eeiudiseiu

Y

didnnsefindveuwsariuiilaednnguanusiaiudn antuasiiulslnitulaeuansdiedi

AIATIN 3.2 YIS UALLYNNIH

'
v A

1. dwwiunignddeaign Wunisgainnuddeyavesgn

'
o =

Y
'
o =

ANNUNTDE

[
) a

UAIATIAGR

auseiufimuuabiduiunlagUuiuideiun 1 unsiau 2563 A1

] ¥
v A

TUNYNAITRANEAN AN INIZRAAITINTT

a

dannsaing

lulaldusn15909LA3 895UTI5E U

Puunslduinsvesuwsasiua Wunsgainnudvenistduinisniessu
F1seRudannsaiing
gonsINvetiazs1uAn 1un19gIuruiuiimuni 19ia3 095udsedu

SannIaindvatiazsi1un

A1 3.3 LAAINANITILATIZTNSLOULaNYD IAAaL S IUAN

Merchant Id Recency Frequency Monetary

16500070001 20 82 95688.88
16500070002 27 14 32880.0
16500070004 145 10 26221.0
16500170002 61 22 366199.0
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3.3 ANSESILUUINADY

[y

igatayaunasiwuunees lnguuuinaesitiontunannsAneideineitessiuis

[

NSANTRLAYDIARLLUUTIADY WUUTIABITIEBNUTENOUME 3 LUUTIaIRL
1. MsiUngudeyaluuaAaaee
2. NMSWUaNgutoyamuAIIUIkIY

3. myBegiUnausuudutunen

3.4 N15.USPUgUUSSANSNINHUUINADY

[

N15USEUNBUUSEANS A NLUUINEBIABUIATIAUTZANTAINI UL 3 AN A9l

U a6

1. svtmid-luany

2. Fauen WPdNATeUN

Y

[
a =

3. PYUANAUEN-8715IUY
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UszdnSnmuuuinaes lngildeimualddvilinid-luadu, Adqien lagni@eun uaydvian

be
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duan-ansruglunisiisuiieuussansain

4.1 HAN1TIATILNVBINTEEUIVDATDN
INNITATUUUTABINTHUINGUTBYAKUUALRALIALAZLUUTIARINTHUINGUTBYA

muanuvkiuEldISealuilunmmdnuadamesivingay Lanwanagu 4.1

SUT 4.1 nsluansnan1sldisealuilumsmianuiuadanes

n3UR 4.1 WunsmiuanaanislddSiealudlunsmduviuadames ainnsimae

diuhgavinaenvendunmazegiga 3 faiuideiudonsiuudawesi 3 ndu Tunsada
wuudiassmsuUinguuuuAidsiaLariuUTIanIns LU Ingueyaniua MUY ¥ds9n
nsld3sioaludii ondaunguilmnzaudnsunisuvsnquuuuanaden §3seldldnis
Ainnpidgeniiionsiaeumnugnieasstavinnueansianguilld Taensiinsizsivgie

Az InsEAUNMINTEEmvetlayanslungundalitasAnuuand19INNgLaUY LaAIHARY

'
al

Un 4.2
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JUN 4.2 N5 1UERINITIATIZVTI00

91n3UN 4.2 1 TuNTMuanIn1sinszidgien daannsinaziiuinadqenlneiaie

Y
dmsunisudengu 3 nquduiiaeduegluseauiimunzay WewndAwdilng 1 §aUaginns
wuenguilanuisawusendayalaegatmaunazdauudugilunisdangu aaldazidunis
¥ aa I

WAAINAYBINITIATIENVOYAAIBTTNITUUINFUTRLALUUANRAULA WaAnIHARIFUN 4.3 N3

AATIENTYARINITUUINGNTOYANIAIUVUIMUY WARIHARITUN 4.4

lﬂl 1 U 1% 1 tdl
E‘U‘V] 4.3 ﬂﬁ'ﬁ/\]LLﬁGNNﬂﬂ’]ﬁLLUQﬂﬁqﬂJsU’eJquJaLL‘U‘Uﬂ’]LQﬁEJLﬂ



18

JUN 4.4 nsmluansmanisuiaingudayaniuanunuiiy

mﬂgﬂﬁ 4.3 LﬁuﬂsWWLLamwamaqmﬁmwﬁmﬁmmju%’agaLLUUmLaﬁam LLazg‘Uﬁ 4.4
Wunsiuaninanisinsizinisdanguieyaniuanunuisiuluziuu 3 GAlaglddauds
Srautuiignéndoanan, Suaumsliuinisvessiasidn, wersearuvetusiaziud Toua
gnuvseenidumundanes (Lansnedfiunnsiisty) Jausdazadamesuansianguioyaiianiy
adnendeiu Mnnsmdeyadndeadunguifudlildliuimaadesiudasiasinuuian 39
dunduimasumssndudomnssduiudmiodauing nqudeufongudiniu [Junqudld
Uinsdulnionaaziinmailslududhluiiaueiitensefududliliuinseiesiutnaasin
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myaszinmssunguuuuiluduneu \Wudsntelunisulainguioyalaglidesiivue
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nslEuInIg Anudn1sliusnisvesusagiuA uazgensunsiiuInmandtiuaauY e
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v |
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Y
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s lugUN 4.7, 4.8 uag 4.9 UARNAINTUDINITRUINGUTRLAAIBLUUTIADINY 3
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Y
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JUN 4.10 n9vliananansiUSeuisulseansnmmeanaddluau

N5 LY 4.10 uananan1siuSeueulsEanSnines 3 wuuiassiealaldly

1
a =

fAu FaannTrnuitnsulaingudeyaniuanuvuiiiy Waedd-luiiugegai 1.992 fangi

a a ¥

Mmsdenguuuuionfimaiudouvesteyalundussqunniian waeiiuszansniosiiande
Wisufuuuudu vaziinisudangudeyauuuanadon Iiauaid-luaud 0,544 Fasniinis
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s lugy 4.11 wanswanisiTeuiguussansamees 3 wuuinaeInieAdgLen
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9
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o
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