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The Impact of Similarity Function to K-Means Clustering
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Abstract

The purpose of this study was to present the method to improve the impact of similarity function to
K-Means clustering. Sixth data Sets from UCI Machine Learning Repository comprise Glass, Wine, Hill-Valley,
WDBC, DLBCL, Colon were used in this research. To discover the similarity functions which impact to K-
Means clustering. In the experiment, the similarity functions were separated to two functions to test
including to: 1) similarity function with distance comprises of Euclidean Distance and Manhattan Distance.
2) Similarity functions with coefficient comprise Cosine Coefficient and Pearson Coefficient.

The results of experience shown a best similarity function with distance was Manhattan Distance
and a best similarity function with coefficient was Cosine Coefficient after that a CosMan was created by
Manhattan Distance and Cosine Coefficient method. And, the CosMan was compared efficient with sixth

similarity function in above. The result shows that the new method still gave the best performance again.

Keywords: Euclidean distance, Manhattan distance, Cosine coefficient, Pearson coefficient, clustering
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msdangudeya (Data Clustering) JuiSnsiseuduuuliififasu (Unsupervised Learning) Husunialy
manssumsimilesdeya (Data Mining) Tnefiinguszasdiflonenemdumsuuuuiiteustlugndoyadilins
nqu Tanvaugnisinuadeadsiulyvinisussuiunisanumuiiiy (Density Estimation) Tuaansaiuata
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Kumar, Quinlan, Ghosh, Yang, Motoda, & Zhou, 2008) Tnetuneuitaiade.n gniauelay MacQueen J.B. Tud
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3.2 fengumaumilou (Similarity Function)

Herduanuwileu (Similarity Function) 38 mMsinanuwmiley (Similarity Measure) 1813815
farnundnendsvesing 2 fala o Tnevhluagiinnumnensafuiuiunsinszezsing (Distance Measure) (Frey
& Dueck, 2007)
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3.2.1 Sz8¥iNgAALRgU (Euclidean Distance)
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3.2.2 538 NLNUTRAY (Manhattan Distance)

STYTNULUUT NG (Chang, 2009) Li‘]umﬁmzst‘vmismﬁafgmaaaagmmml,ml,mw??ﬂmﬂamﬁ@
synheiunisdesiiuntsdsaondounnannmsadnlaswesaunluwuusndy Fuildsaaunsaldidunieiidu
flanszrinegaaesyaluiiies duwalldfauns (3)
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efl  p, waz ¢, Av 90 2 IANABINITAININTEELI
3.2.3 amduiudlaletl (Cosine Coefficient)
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Junsinenuadieaiassnin 2 bawes lnensiayulalsdasaaanesiaes Tadmnaldanaunis (@)

(@)

Cosine =

1067 A = {a, ay, as, .. , a,} waw B = {by, by, bs, ., b.} Ao 2 LAWeSTIREIMsTSsuTiey
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4.2 susautdayauazdinszidymn
m93duil Idvhnissiusudeyainusiunnsgiu (Benchmark) 91ndulest http:/archive.ics.uci edu/mU/
(UCI Machine Learning Repository) E?’m%mf]zymmiaﬁu,umhzmmaﬂ;ﬂaﬁﬁﬁwmuﬂémLLasﬁﬁmu@mﬁﬂwmz
foyaunnsneiu dmiuidutoyanaaouusyavsnmusznaudie 6 yndeua wwuduudnuasdoya 3 wuddl
4.2.1 Yoya windu Aaudnvae liun deya Glass (01) WWuyadeyadmiunsuunuszinnuia
il 6 Uszunn Usznousedeyadiuiu 214 dedns Taed 10 aadnuae Wudeyaduardvinase uasdeya Wine
(D2) \HugadayadmiunisswunUssamuiavethnl § 3 Uszsuan Uszneudiedoyadiuiu 178 dreg1a laedl 13
Audnua Wudeyadiavduiueie
4.2.2 deya wanfos Aadnuaz ldun deya Hillvalley (03) Juyadeyadmsunisdiuun
Uszamuin § 2 Ussinnuszneumedeyadiuiu 606 faegns tnedl 101 Aadnuae WWudeyadiavdiuiuai
wardoya WDBC (D4) Wuyadeyadmiunmssuunuszianlsauzsiiudmuy 1 2 Ussinnuszneudedoyadiuiu
569 faee19 el 32 andnuay (Judeyadiardniauais
4.2.3 Yoya winiu Aadnwase ldun Teya Colon (D5) dayauziield & 2 Uszuan Usznousae
Foyaduau 62 fege el 2000 audnvae Wudeyaduarduiuase wazdoya DLBCL (D6) ToyauziSwion
thindesngueesvaslsruziSeainndes T 2 Ussian Usgnaudedoyasiuau 47 fegrs uiadu Germinal
Centre B-like $1u3u 24 fvegnauay Activated B-like $1u3u 23 faees Inefl 4,026 Audnvay WWudoyadiau
CRTEDRER

4.3 99NUUUTTUY
TunseenuuunITnAaeINIsAnwINansEnuTasiliiduanumioudenisianguuuuaadein duld
ponuuUANIFImMIAmSUM RSz UU LR
4.3.1 frugriauad (Hardware) voandesiilflumsiaunilsidunagnsiannssuy Usenausae
1) Notebook 1 LA384 34 ASUS 5KALY 2) Memory: 4 GB 3) Processor: Inter ® Core ™ i3 — 2310M CPU @ 2.10
GHz
4.3.2 Frumonlduag (Software) vesaIosillumswaunileddy 1dun 1 szuuUfodnis
Microsoft ® Windows 7 2) l1Usnss Dev-C++ 5.11 TDM-GCC 4.9.2
0.3.3 NM30ONLUUNIIHALIITFUU TURBLNITODNMUUMSITNTUYBIIEUY azuandlunIng 3.1
1) devmnneilsyavinmueausiasilvidund awilsituanumieuitindeszozvig
way Heidummumileuiifasennuadoadsieanduiusvousassiiafidussdvsamiaiaaufaunduileidu
it Tneflsiduiiifignvesitaiunnumiiouiiindiosrozsing fo wuusadu wasilsiduauniiouiiadae
ANUARIEARIIEEANRLS fie talwil
2) yhmsuuugsilsitueuiviioudmunsdanguuuuanadown Inonstiladduanduiug
Talew way flefiduszozvinausndngu
3) anduisnsdiildannimeaes lyhnisageumdseansamaesnisrieu Tnes
msnaaeaUSsufieuUsEanEammsTieisuduiladduanumiiouiifadessosving 1éun szozviegadifen
wagilaiduszogsinanuudniu uay eiduanumiiewiiindearundendeioanduiuveuasyin dun
Handuanduiuslaloiuaranduiusiie sdu
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Distant Functions
®  FEuclidian ® (osine

Pearson

® Manhattan o

Ysgiudseansnmnisyinauy

FBUsulseUszansamuwuulu (CosMan)

JUT 3.1 wnudstumeuntsegeuyseansamvesilandunimimileusan1sdanguuuuaadewn

4.4 Waseuy

naasrvufuduneunindeulusunsuiofnwmansznuvesiladdununilousonisianguuuy
Aadon §idulalfindoslolunsimuilusunsy o Dev-C++ 5.11 TDM-GCC 4.9.2 waglinwd 1uinsesiiof
Prelumsiannyndds

4.5 nagaunazn1suseiivdseansnmlunisnaaas
Tumsvageuiiannldoandu 2 Tuneundn Ae Black-Box Testing waz White-Box Testing uag ¥1n1s
Use U ANSNNAR8ANULU UL UNITI WU

5. NAN1IINANEBY

5.1 nanrmagaudsEAnsamiudayanmdnuuznanduy

NAMSMIAGDINAS19T 1 uansliiiudtims CosMan Winadnsidnitluynyadeya fe yadeya Glass
Touszavsamlunisdnnguil 60.6041.97 dsindv3smsdug Weaiiteulugndeyaiientu dugadoya Wine 3013
Tyaifthiaue (CosMan) Sslsiuszavsnmdidnimnisinaaoy fe lriduavuszansand 91854289 Tuyndoya
e wazyndeyaves WDBC Ssfudunanisveassin Bnslvsididnauslviussansamilafian fe 92.72+1.30
Warisumsmaaestunnisluyndeyaiieiu

M58 1 MsnadeuUsEansnmiudeyanudnyuenandu

New
*A Distance Correlation .
L Technique
UUA
¢ Euclidian Manhattan Cosine Pearson CosMan

Glass 54954420 | 55.1943.22 | 55.47%257 | 54971343 60.6011.97
Wine | 89.21%1092 | 95.06+1.89 | 87.98+282 | 82.92%t7.97 91.8512.89
WDBC | 92.65%0.39 92.06%0.71 | 78.82*1.43 | 78.40%1.10 92.724+1.30
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5.2 nMsnagaulszaniamiudeyanudneasnanioy

dumssi 2 1usanismeaesiildvhnsmaseuysyavinmiutoyanadnuuzudnies Ao yateya Hill
Valley Tnodl 101 Aaidnwaiy wdsannisvaassnudt Uszdnsamlunisvaasuilofisufuitnisdug dvinis
vaaedugadoyaifisdtu Bnslmifitaue (CosMan) liussansamildesnirilsdduanumilousiindeaiy
AdenAadsavdiug uwinnnnirfladtuauniieuiifassmstastogiing

M99 2 MnadeuUsEansnmiudeyanuinyuzanisy

New
Distance Correlation .
oqﬂsfj’aga Technique
Euclidian Manhattan Cosine Pearson CosMan
Hill-vValley | 51.06%0.37 | 51.2520.40 | 56.19%4.18 57.62%4.17 51.92+0.39

5.3 nsnagaulszaniamiudeyanuaneasnaniy

m3adt 3 Fudunansveassilévinismaasudssansamivieyanudnuusvdnity Uszneuse 4
foya Colon uwaz yndeya DLBCL wdsanmsnaassnuin luyadeya Colon Uszanianlumsviauvesileddu
amuniieuiiinseeuadeadshsavduiulisyaviamiidiign sesaunie Bmslmifiviaue dawileitu
aumilouiiiadessogiaduisnsilivssansamiidesiian dauntsvaasdlugadoya DLBCL wuin Hladdu

q q
Aaa

anumiloudiinmeanuadtepdssganduius Tiussdnsamiiaiiagn (Cosine) uazluvaideatiunliuszansnm
uegiian (Pearson) Wiy

M13199 3 MsnadeuUsEanSnmiuTeyanuaNyuE ANy

. New
UM Distance Correlation .
A Technique
UA
“ Euclidian Manhattan Cosine Pearson CosMan
Colon 64.5210 64.5210 79.35+8.46 76.1318.29 69.351+3.80
DLBCL 64.2518.90 61.7019.78 78.301+7.29 51.0610 62.551+5.13
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anduiusuuulaled Aaduanduiusiiiosdu dudeyainuaiu1nsgiu (Benchmark) 31U 6 ¥a louA Glass,
wine, WDBC, Hill-Valley , Colon wag DLBCL ?}aﬁﬂaaﬂmmm%ﬂlfuﬁmm UCI Machine Learning Repository

MnMmeaealIsuiisulssavsnmuesilsidumuileuiiinadousyaviamlunisianguuuuaiads
i wud fladdunnumilouiiindhensinszeging fledduszogiaunudndu Wssavsamadian wagiladduay
wilouitadennuadeaisfsanduiug feiduadiiusuuuleled Tiussansamaiian dedu daddulmideld
grimuTusmussrheilsiduandiniusuuuleley uarilsdduszosviauudniu Fudetlunnasadioudiou
Uszavsnmilumsdanguuuudiadein nanmsmaassmuin Bmslmiftiausliuszansamiafudoyadiidiuou
AENUYETBY 9 e wEnay LLm'Lﬁ'aﬁwmimaaﬂﬁ’wm%gaﬁﬁﬁwmuamé’ﬂwmxmﬂﬂﬁu nud Usednsnmuednis
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