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A Comparison of Wine Quality Classification Performance by using Data Mining

Techniques
Orathai Aualum?, Kairung Hengpraprohm® and Supojn Hengpraprohm!
'Data Science, Faculty of Science and Technology, Nakhon Pathom Rajabhat University

*kairung2011.heng@gmail.com

Abstract

The objective of this research is to find relationship rules to segment customers based
on their purchasing behavior by using the Apriori algorithm. This research studied a sample of
1000 U.S. supermarket trade items. Data were prepared and adjusted data to find correlation
rules using the Apriori algorithm by analyzing product sales data and then consider what types
of purchases shoppers tend to buy and how many then it is analyzed to segment customers
to find data relationship rules.The results showed that a total of nine relationship rules and
relationship rules could be created. The highest research was that if a customer bought six
fashion items and had a purchase of 201 to 400, the customer group was male with the highest

confidence at 1, support at 0.009, and correlation (Lift) at 2.00.

Keywords: Data mining, Apriori Algorithm, Data ltem Association
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1. umin

guesiniindundslugsiadanaliolml (Modemn Trade) Fududumilwesianisian
Fnda ianfunuwluBisvesuilnregnann Tasnmslusitadofuguiifodostunisddi
warnsnued nsiudnilunsmeduduarusnslinuduslanauaaine (Final Consumers) lnedl
"Sruduan’ Wussdnsdrfy sUwuunsduan wiadu 2 Yssianlvg 9 fe nMsAUandidesende
31U (Store Retailing) wawfilidosendentiid1u (Non-store Retailing) eg3lsfid vinunansanie
wwsugivlugatlagiuuuilifuasiananisudediuresssiaduandudenns viongulnseeduas
gilefindifin finsegviunananiiznisudedufisuuss Tugtusdssmaiitgdnamelvalunguiviinain

Y
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2811018578 819 Loblaw, Sobeys, Metro, Walmart, Costco Wy o uHTAUARYILEN
9AaMNT31 871 Amazon, Instacart.ca iiansmutstuiioussdsduuiman Tastninseiues
nswdstulutagiuiinisudstuazsidunsudsiufuinnniudid ossan mszuiazedesiy
nagnsitoaennuunnsing musadeauieldlignénmnniudiFesuesnuamaud uis
lUfsauazain (Convenience) LagUsvaun1sallun1siuane (Shopping Experience) laiinagidu
nsternudesseaulativiosenlad
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famgAnssunazamdesns vesngugnAtdmnefizdudaduindounatn wazanusalaued
aNAUsaI8ABINITlABE19n59gn
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2.3ngUseaANTITY

Wefnwinsainsuuuiassngauduiusdmivloyanemsilueieyefiniifinves
9N uazdmsUuuunganuduiusuesnistedudlugefiniifadiouiingugnéde apriori
algorithm

3. qufuazauideiineados
3.1 myviwilesdaya (Data mining) Wunszuaunislunsadniileduvnsuuuurieninmg
nngruteyavunlug welildarsaumaiuiaulailinndnunounazidudseloviunld
atvayunisinaulaluesding
3.2 ngArmAuWUS (Association Rule) wansanuduiusvounanisainietng fAntu
wieuiu fegrwanmsuszgndlingdenles 1Wu msiwszsideyanisvisdud udfiansan
Audniifdosnasdendoutuvioll viaemaruduiusiveusu Wy dmuhaufidemyinle
fnagdamunnde Budu Tumsmnganuduiusifinadneguasds witiduiideuiaesisde
nslanaiyinensles ( Apriori Algorithm) fiu dane3yiueniilngs (FP-Growth Algorithm)
nQAMuANTuE A aulanTengaudusius A udeuns (strong association rules) Ao ng
mmé’mﬁ’uéﬁ'ﬁﬂ'mﬁuauu ( support) waze1aLd a3l (confidence) HAWLN QAT U
(minimum threshold) ifAAsigidagammunium
3.3 UAdeiRgades
Yunsal Winsude wavame (2559) N1sAN¥INITIINGANLFURUSIINgUuToYa
nsBonanSusiiaiuevnsBreineisat vasgndlaglidanadiiy lewiilnem uaznisudsngugnén
pamginssunstedudaneear lneweiaensieondudslusunsuusninluues : nsdAnwiiu
wuwianil s WunuAsensdumnganuduius Medane3fiu FP-Growth wazdangugnAiaiy
woRnsIUNISTeAuA TavdumngedITUS eI TTeNAR T aS M SERe MYHEALTH v
wiaznguanen lagldisnisvinnilesoya
SULNT 899NA Wazany (2560) l9Anwinganuduiusuessedvifinasonisiuanin
inAnuilnglisaneifiuensles vuafeduingauduiusludssgndlflunsiannssuuuugian
Audssmsiuanmiindng Uuusméngas nsrurunsiieunsaey mansuwlumsamadoy
vostindnw uaznudy 9 Mderdeaiiennninmsing
an s Asdngsas (2562) Iddnwmamaruduiusvesnaidiufuguuiaiile
(WTI Crude) lumanalusing (NYMEX) sewinesasfungumdsnuiiioadoatugsiauinsaniduniiy
Tunanandnnsnduisusznelng demadanisvinniiosdoya 1usuidefiiausuaz e
AnudusvesAinguiu mnthfuduiinewdsuulasmauiuiatu axfinnudiusiusa
sulunqundanuiiifsadestugsauinisaniiduliudistuviels detuneuds lovi-lnss
(FP-Growth Algorithm)
flantiuyi waenan (2558) ldvinnsdumngeuduius doyaddnlniifloamunszuy
Userrduitusudngasesulat vuideiiingamudiiusuuidgmdunsusssduiusndngns
Mndlamienansussnduiududngns (wuiuusznduiug) Alifemetugiiaulad@n
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puuA Jugin (2562) laAN¥INTAS1LUUTIABIN TV URART U LATNEINTIEBAYE
Useiudiin lnswmelianisimilesdeya nsddnu U3enUsefudiauianis \Wuanddeientunms
Sanaugnénfidensussaissiudin 1878 Simple K-Means Liioadauuusiassnsmarduiiug
(Association Rule) #2833 Apriori tlaldumaruduiusvosnisdondnsnsifugnéusazndy Lite
daasunnIRaInLazUInIg nYeunaifanuy (Mode) unuszidunaUssnaunsannnisnennsed

ganv18 N ASUNLTUINNNITIDNAINTTUALASUNITNAIA

4. 3 duUn15998

MATelIdhmseneinensivesgesindidnuimis Wevnganuduiug ves
m'ﬁs'ﬁuaauml,wal,l,mﬂqugﬂm Mmedanaifitensles MuwuY Cross-industry standard process for
data mining (CRISP-DM) Baifunszuiunsmasgudlidmiunmsihmilesteya evhnsiinsed
wazilUldUssleminegsia fduneu dil

1. mimmmwﬂ%iﬂﬂ (business understandmg)

Tumsvianudlagsiatiu swidvilay ﬂfcmmmimﬂammauwuﬁLwau,mﬂamaﬂm way
Ulgnismnagnslunisaniiugsisinvinadivlni (@wesunsiie) uasiiauedudNnsinnusies
ADINTVBIGNAN

2. maﬁwmmﬁ’fﬂﬁ]ﬁmﬁ’ﬁaa&a (data Understanding)

Foyafivunlumsassuuusiassaslifoyanistedudvesgndluedogosindifn a1
www.kaggle.com Faffisusygaliirdeyadinananldlunisinsesils

a P9 ao va ¢
M13199 1 Jayanliliasign

LGIELH GULETRE viladoya
1. Gender wAUsznaulumy A gLayng Factor
2. Member | au@n Uszneude giduau@nuaslallvaundn Factor

3. Category | nunduAl Usenauluaie vuianidsde dedn undu gunsal | Factor
AN YaRuYeslY A

4. Quantity U%mmﬁamwﬁlumﬁ%a Factor

5. Total smfignindedudn Factor

6. Payment | n13915213u Ysgneuluaae n19a Suan nszlUannsa | Factor
diannsedngd

7. Rating S¥AUANNNINBlARDAUA LAz USNNT 3 5 T2AU Factor

*Uasudeyarianualiluile Factor ivvun islidiesanisiasizi
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3. Mswiseudeya (data preparation)

nsissudeyardunisindeyaitelveglugunvuiiannsalumnganudusiuseae
Tusunsumiiosdeyald nsmngaruduiusaslidoyanstodudluusazads s guinmginnsau
nsteduilunsazasivasgniindniuajgnidodudssnnle Ysinawila uasthladang
anudiudiitoutangugnéinumginssulunisdedudn

4. m3asnsluma (Modeling)

Funoumsdumngaruduitusszrinddoyaiiowiangugnénde aprior algorithm fissil

1 aefudsvilsiudsfiosuuazfutoyadidesnsundi uazulasiindeyavemnasdun]
Ty Factor favun ileliiredenisiinsiey

sale = read.csv("sales_super.csv', header=T, colClasses="factor")

str(sale)

head(sale)

summary(sale)

2.a51ungdedaneifiuensles Tnsfmualinnaiwmes (parameter) fid1us (minten)
Wiy 2 Araduayy (supp) i1y 0.009 A1A ey (conf) WAy 0.9 uarfmuadnuae
(appearance) PNTURIAT ths = ("Gender= Female", "Gender = male") dieliudlareediiies
(‘Gender= Fernale") ua ("Gender= Female”) whiulazusinglu rhs vesng wazifiungfilaliisn
w3 rules wagUszn1AfiuUs rules_sorted Llalfuaanduiusiléninnisairang Insanduiug
flganfufhnisdesddudeuiesud

library(arules)

rules = apriori(sale, parameter = list(minlen=2, supp=0.009, conf=0.9), appearance =

list(rhs=c("Gender=Male", "Gender=Female"), default="lhs"), control = list(verbose=F))

rules_sorted = sort(rules, by="lift")

inspect(rules_sorted)

3.annsigouvednyg lnegiinngdelalidanduiusiviniurienniingiy astiedng1deu
wazngUuazgnFineen

subset_matrix = is.subset(rules_sorted,rules_sorted)
subset matrix
subset_matrix[lower.tri(subset_matrix, diag=T)] = F
subset matrix

redundant = apply(subset matrix, 2, any)
redundant

rules_pruned <- rules sorted[lredundant]

inspect(rules_pruned)
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4. a5 mvesngmadeules lnsusznaulddie wdannszaty dangu n3vl waepinin

VUTU

interestMeasure(rules_pruned, c("support”, "chiSquare”, "confidence",
"conviction", "cosine", "coverage", "leverage", "lift", "oddsRatio"), sale)

library(arulesViz)

plot(rules_pruned, jitter = 0) #lredundant
plot(rules pruned, method="grouped")

plot(rules_pruned, method="graph")
(

plot(rules_pruned, method="paracoord", control=list(reorder=TRUE))

5.m5inUseansn nvedluea (Evaluation)

¥ TauszansnmunsngauduiusifeutsnguanumgAnssunisde Yaldanaiain
sty (confidence) uidetifmuadinudeiufivensulifesdidud 90% wasaravdusiug
(lift) 1nn37 1 waanMTlaTgideyanudt Amnrenderiu Aravduius Juluauinusifidimue
Fefuannsonanléd Tunavesnuideiundede

6.n5uluealule9uase (Deployment)

o ¢ A

n73deaselimaianisvinniiesteyaudszendldlunsiiesiginingainuduiusia
TATIUALLUINFURNAIMIUNGANTTUNTD TAefia1Taunn Useuanduan YSuianisdedudn
aruwelasedudn dedioinludiudfysionsia esanmamsuanudeansvesgndvzvilinaue

TsludunseduiiinsmnunudenisvegnAiasnguls

5. NAN15IY

PNMFAATIIINGANUEFUTUSITBRUINGNgNAT nTeyasienIsiveaeseyilosunsiin
luansgaiusni 9119w 1000 518015 Ysenauludewann3daisiuau 7 wonnidny laevinns
a ¢ 1 . v Y] a s as _a a ¢ v @ oA
FA5eiR1ulUINIY R Studio faedanesiineniles nslasieagldinalduleulalunismng
ANUFITUSNEUUNGUAN AN AN TIUN SO FUAN

A o a ] U can v oA v v o s = v v &

Wipyhmsliesigiianun wadwsnle Ae langanuduiusvianun 9 ng dangilavianuady
ngilignau feil
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M19199 2 HadnsnldanmMsliaseinganuduiusINtoyangAnssunsdeduivegnan

lhs rhs support confidence coverage lift  count

[1] {Category=Fashion,

Quantity=6,

Total=201-400}  => {Gender=Male}  0.009 1.0000000 0.009 2.004008 9

[2] {Member=Yes,

Category=Books,

Quantity=7} => {Gender=Female} 0.012 1.0000000 0.012 1.996008 12

[3] {Member=Yes,

Quantity=6,

Total=201-400,

Payment=Cash} => {Gender=Male}  0.011 0.9166667 0.012 1.837007 11

[4] {Total=401-600,

Payment=Cash,

Rating=3} => {Gender=Female} 0.010 0.9090909 0.011 1.814553 10

[5] {Member=Yes,

Category=Clothing,

Rating=4} => {Gender=Female} 0.010 0.9090909 0.011 1.814553 10

[6] {Quantity=7,

Total=401-600,

Rating=2} => {Gender=Male}  0.009 0.9000000 0.010 1.803607 9

[7] {Member=No,

Category=Sporting,

Payment=Gpay,

Rating=4} => {Gender=Male}  0.009 0.9000000 0.010 1.803607 9

[8] {Member=No,

Total=201-400,

Payment=Cash,

Rating=3} => {Gender=Female} 0.009 0.9000000 0.010 1.796407 9

[9] {Member=Yes,

Total=1-200,

Payment=Card,

Rating=>5} => {Gender=Female} 0.009 0.9000000 0.010 1.796407 9
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Scatter plot for 9 rules
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Graph for 9 rules ,
size: support (0.009 - 0.012)
color: lift (1.796 - 2.004)

Payment=Gpay
Category=Sporting

o ol
Member=Na

Quantity=6

Rating=5

Payment=Card

Tofal=201-40@ender=Male
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Payment=Cash
{1+ TFotal=401-600

luﬁ%%?—é%’é@ma'eg Quantity=7

@tegor}f:(}lothing
o

Category=Books

o Rating=2

Total=1-200

A9 3 pnlanangANudNTusLUUNI v eNTes

Payment=Gpay
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Payment=Cash
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Parallel coordinates plot for 9 rules
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6. d3UNAN1TINLLATAUTIENANITIY

Tunsdarinided iseldussandldnszuumaiuviiosdeyauuy CRISP-DM anduuuima
Tumsiteifosnidunesganaiiilansousu Taseuiseidld3smsmenuduiusve sdudndi
anidetuanuiivieusiaiigndndeluusazadafietnluussnounsuangugnéd e
novauatuaziauelUsluduldnsgn uasthudsnmafiusenuie Tnedusaudnisiiaudlafy
Faquszasdnisgsne Anwdadeuladediinsing 4 uazdrsiaunasiunvesteyaiiaztinandnw
susmdeyaria q Whsefunanis@nwanuduiusdmiumngauduiug Aen confidence
whitu 90% wu 9 ngiail

Lansemsiignéndeduduiaiumens wuin mngnédedudmnaundy S1uaumniu
AflyonTausening 201 fs 400 Aeaansansy fonaasilumaneia 100%

2915180157 gnédoAudini siusienis wud mingndnduaundnvesyesudiin
Fodudnamiide suawdaty flonaszduwandsis 100%

391318157 gndd odudnilsiusients wudn mngndnduaudnvesyiesusiin
FoAudrduruiaiu fdvensausening 201 §a 400 Aeaa1sanizuardteadudidaet uan
Monaazilumenads 91%

4. 91n518M37ignAndeAudmilsiusienis wudn mngnérdedudnsendng 401 9 600
Aoaa1sansy TsvssRuaauazyseidiunuiianeloseau 3 flemaaviduneandedia 90%

5913180157 gnédoAudui siusienis wuin mngnénduandnvesgesusiin
Foaudmnndein wazlstdiumnuitoweladedudndusziu 4 Menaasdumandgada 90%

6.91n318M3TigNATeAUAMIIUTIENT WUt mngndndeduid ity Aflsensi
35134 401 §9 600 neaasansguazUsziliunmunslasedudluszau 2 Tlonavzifunayisds
90%

7 anensiignindeduduisiumenis wui mngnAlldifuandnvesgasindia
FoAuAmnaiu Semauidenssdtusidnnselin (Gpay) wazdssdiumnuiianelasodudn
szau 4 Tlenassidunaviedia 91%

8. 91n918n13TignAndedududaiumenis wud mngndldldifuanBnvesgasudie
FoAuszwing 201 1 400 neaaTSansy uFAuATEEuAn warUsuduaufioveladedudszs
3 flemavziJunandsta 90%

9. 91318137 gnéndoAudini siusienis wuin mngnénduaudnvesgilesundifa
FoAusgwing 1 fa 200 AeaatSaAnss SerAufFnIge uarlseifiuaufianeladedudsesu 5
Monaaziduneandgais 90%

uennEnuimnanuduitusian ft gendn 1 Seannsofienuldidud Ui seas

| (%

wazszAuaMuianela danuduiusiungugnen nngANLduSE armsouiluanaunumsdn
Tusludunanisnann waganusalddeyamaniifieatvayunisdadulalunisnauwunisnain
Jeannsafnsanldiniseeniusludunieluasdonnduitmuneladundutmnousn
MNAMFIeTERTeyaTIENIAIMgANNdLUS I e uUsnqugnAn fedanesiiueniles
rrulusunsal R Studio avldnganuduiusiioun 9 ng nghmueazsmudiuaniideto 39

anansaieuiisunseganui@eisvesnganuduiuslann Aatuayu (support) A1ANNWEIIY
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(confidence) wazen anduiius (life) uazngauduiusnlaainn1s3Tugegn fe S1gnATeEUA
mnauduluUsnamnTunasiivende 201 1 400 wansingugndndunaye Tnedeiadnudedu
(Confidence) asnil 1 Aratiuayw (Support) 1 0.009 wagmanduius (Lift) 71 2.00 na1lAIN3dy

fieuudeiailisainainnudetulunganuduiusila windu 100%

7. daiauauuy

nsinwadsilsifideyaidednuasndugndn vlilildinslieseids Jodud o1y videtiey
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