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Abstract

This special problem applies data mining techniques to analyze the behavior of credit
card users. This work used the dataset called Purchase Card (PCard) Fiscal Year 2014 which
consists of 427,927 transactions. For data analytics, association rule mining was used to
discover the relationship among the categories in the same transaction grouping by season
and day type (weekday, weekend, and holiday). In addition, the decision tree models were
constructed for each product and service category in order to predict the type of credit card
expense of the customer in the specific time. For the deployment, the web application was
develop for two types of user, general users and an administrator. The general users can view
statistical graphs of credit card transaction volume represented by pie chart and bar chart.
Moreover, they can view the association rules by selecting the time period and choose the
product or service category to view the decision tree model. On the part of the administrator,

he can upload or delete the association rules and decision tree models.

Keywords : analytic of credit card user’s behavior, association rule, decision tree
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TnensGoudiilidadulaiidansiiumsouifdaneiviuselull Fasuanduguuuugloldn
INPUT: S, where S = set of classified instances
OUTPUT: Decision Tree

Require: S ¥ @, num_attributes > 0

1: procedure BUILD TREE

2: repeat
3 maxGain € 0
4: splitA < null
5 e € Entropy(Attributes)
6: for all Attributes a in S do
7 gain ¢ InformationGain(a, €)
8: if gain > maxGain then
9: maxGain €= gain
10: splitA <= a
11: end if
12: end for
13: Partition(S, splitA)
14 until all partitions processed

15: end procedure
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msadresuliifedulefonisyhnsdnidenaaudnuuy (Attribute) MauduRusiuAmey

P & v uy ) & ° v a o
(Label) mniaaduidulnuauugnvesdulil (root node) wdsmniufasymsdnidenaadnu

«~ J (¥ v ¢ o Yo o Jd 1 . ° 1 4
fnluises q lunsmanuduiusvasnudnsugldiiamionin inu (Gain) aanserwanlany

aumsn 2.1

-
D)

) Sy
Gain(S,A) = E(S) — value(A)IFl'E(S") @)

S fie fhedaiiuszneumMeYateyanatey q Nl

E fin woulnstvesiiegne

o o v

A fip AudnYUETIRBINISRTUI

value(A) fio wavasrvas A Mdululs

S, A0 fedhan A fifn v iavue

TunsAwaumannuluazasireulnst (Entropy) InsiatoulnsUamisadunalinu

aunsh 2.2

(3o

E(s) = —Xj=1Ps()) log; Ps (j) (2.2)

S fie fvgnTUsEneuMeYATaIayanane q asl

o o ] - o .
P (j) fia $nsnduveansel S AiNaans j
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Day Outlook Temp Humidity Wind Label
1 Sunny Hot High Weak No
2 Sunny Hot High Strong No
3 Overcast Hot High Weak Yes
4 Rain Mild High Weak Yes
5 Rain Cool Normal Weak Yes
6 Rain Cool Normal Strong No
7 Overcast Cool Normal Strong Yes
8 Sunny Mild High Weak No
9 Sunny Cool Normal Weak Yes
10 Rain Mild Normal Weak Yes
11 Sunny Mild Normal Strong Yes
12 Overcast Mild High Strong Yes
13 Overcast Hot Normal Weak Yes
14 Rain Mild High Strong No

° 1 & v ' ' ol v o v o )
msmu'zmmmmuuuﬂzmaammﬂmﬂnau Tmawmmmau’lwssnauma 14 08N
5 ° - da o o 1 ' °
(instances) uazAananney (class label) Av Yes, No lnefilAnau 9 IBUNITYN Yes uarAInauy

5 fpt sy No Tnemseuanaslusial

Entropy (S) = - p(Yes) log2 p(Yes) - p(No) log2 p(No)

Entropy (S) = - (9/14) log2 (9/14) - (5/14) log2 (5/14) = 0.940

NSAIUNUTDIAUANYUE Wind don1sinduls lneaadnuue Wind Jaosinau Ae
Weak iU Strong

Gain (S, Wind) = Entropy (S) - Z [p(S | Wind) Entropy (S | Wind)) Tagitnmseuaaniudes

A (S | Wind = Weak) uag (S | Wind = Strong) maidrdtu Taefidl 8 nsdidmiu Wind = Weak
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AMDUTDY 2 fagNfD No Uay 6 fIE19Re Yes Uavll 6 nSld MU Wind = Strong AMBUTEA 3

fataAe No way 3 Medfs Yes Tnuniseuinasitusail

Entropy (S | Wind = Weak) = - p(No) log2 p(No) - p(Yes) log2 p(Yes)

= - (2/8) log2 (2/8) - (6/8) log2 (6/8) = 0.811

Entropy (S | Wind = Strong) = - p(No) log2 p(No) - p(Yes) log2 p(Yes)
= - (3/6) log2 (3/6) - (3/6) log2 (3/6) = 1

Gain (S, Wind) = Entropy (S) - [p (S | Wind = Weak) Entropy (S | Wind = Weak)] - [p (S |
Wind = Strong) Entropy (S | Wind = Strong)]

= 0.940 - [(8/14) 0.811] - [(6/14) 1] = 0.048
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Gain #il

Gain (S, Outlook) = 0.246
Gain (S, Temp) = 0.029
Gain (S, Humidity) = 0.151

3
[J -~

INATAININ Gain VeIRAmanYNEIvNR AudnyusRiiauduiusivAmeuinian
Tnega1n Gain AfiA1gedn 1Ju Outlook Aniuinadnume Outlook sidulnuauugauaeiull

o P
WAMMIFUN 2.4
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Outlook

I

Sunny Overcast Rain

JUT 24 vosuliinfinnisinmun Outiook sl

o da & - ° - v Y
AMANWAILYBY Outlook = Overcast Ineiiiiavun 4 nsdluazimouiliu Yes nansdl ey

° P
Outlook = Overcast azilmnaullu Yes 1aus uamamiums g 2.2

o o o d
A1519% 2.2 ars1andasdadeineadeelasaulaanie Outlook = Overcast

Day Outlook Temp Humidity Wwind Label
3 Overcast Hot High Weak Yes
7 Overcast Cool Normal Strong Yes

12 Overcast Mild High Strong Yes
13 Overcast Hot Normal Weak Yes

' Y da & - ° Y -
ﬁ?uqmaﬂﬂmx'ﬂaq Outlook = Sunny Iﬂﬂﬂﬁﬂ\u’mﬂ 5 NTUUSETANDUTDY 3 AMDENAD No

g 1 -4 bl 5 A
WAL 2 AI989AD Yes ALY LEamInuAITNv 2.3

al v o d
A157% 2.3 Arsudaaidademneadeslasaulaanis Outlook = Sunny

Day Outlook Temp Humidity Wind Label
1 Sunny Hot High Weak No
2 Sunny Hot High Strong No
8 Sunny Mild High Weak No
9 Sunny Cool Normal Weak Yes

11 Sunny Mild Normat Strong Yes
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L4

nen1sAuIN Gain (Outlook = Sunny) 16 51
Gain (Outlook = Sunny | Temp) = 0.570
Gain (Outlook = Sunny | Humidity) = 0.970

Gain (Outlook = Sunny | Wind) = 0.019

° . ' o g ‘ﬂ' o v o ° A
MNNITAUINU Gain VRAANUANBING F]mﬂﬂUﬂJS‘ﬂﬁﬂ']'llJﬂlJWUﬁﬂUﬂ"lﬂi]‘UlJ"lﬂVl?jﬂtﬂﬂ%’iﬂﬂ

al b

Lo
Gain A

Sunny

an U Humidity Aninhaadnwar Humidity aduluuasesinfisves Outlook =

o e da & - ° - v O
AudnwuLYe Humidity = Normal Taefiiivianua 2 nsdiuazdmouitu Yes yinnsed day

. g alo P
Humidity = Normal aufimmoudiu Yes 1aue wanwmums g 2.4

o v a d PRTY
A15190 2.4 a1s1udnsdademineadeslasaulaenis Humidity = Normal

Day Outlook Temp Humidity Wind Label
9 Sunny Cool Normat Weak Yes
11 Sunny Mild Normal Strong Yes

Y N, . da & - ° - v Y
AUANYILSYD Humldlty = ngh TﬂUVDJVN“Uﬂ 2 ﬂsmuazﬁ'lﬁal]lﬂu No NNNTU RUU

. g . o o
Humidity = High 3iifmoudiu No t@ue wanamumsisi 2.5

A15739 2.5 arsrendastladeilineadeslnsaulatants Humidity = High

Day Outlook Temp Humidity Wind Label
1 Sunny Hot High Weak No
2 Sunny Hot High Strong No
8 Sunny Mild High Weak No
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drunudnYzYes Outlook = Rain Tneniivianaia 5 n3dluazAneuves 2 fetvds No

way 3 ModeRe Yes WARIANAITIN 2.6

x| v ol a .
A5 2.6 Ars1nansladenineadeddasaulaanie outlook = Rain

Day Outlook Temp Humidity Wind Label
4 Rain Mild Normal Weak Yes
5 Rain Cool High Weak Yes
6 Rain Cool High Strong No
10 Rain Mild High Weak Yes
14 Rain Mild Normal Strong No

[J ol R o -‘d s o & [J 4
INMSAMUIN Gain (Outlook = Rain) AadnwuznlianuduiusuAinausnnigalaggan

L oaa v ¥ o o ' a .
Gain TifiA1gean Wy Winddsnhamudnwae Wind snidulnissesinfisves Outlook = Rain

o

ARANY

= Weak msﬁﬁmamﬂu Yes (@30 WAMANANTIN 2.7

o v o d .
A15199 2.7 !15ndasdadsineadedlasaulatanie wind = Weak

. o - ° - v
L9899 Wind = Weak lnailivianun 3 ﬂsmuﬂ'&ﬂ'\ﬂaUlﬂu Yes NANTA oRUU Wind

Day Outlook Temp Humidity Wind Label
4 Rain Mild Normal Weak Yes
5 Rain Cool High Weak Yes
10 Rain Mild High Weak Yes

o . Ao & P ° - v Y
AMANYRIEYDI Wind = Strong Inefifiviamun 2 nsdluazfmouldiu No wnnsdl fadu Wind

a0 <
= Strong Aeiifmouiiu No 1aue wanimumsnn 2.8
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A15130 2.8 A1ssudnstademneadedlagaulalaniy wind = Strong

Day Outlook Temp Humidity Wind Label
6 Rain Cool High Strong No
14 Rain Mild Normal Strong No

weiivumariiayladuliaduladagun 2.5 uazannsaldlunmainngyssaanvesdeyailvi

16 neeiinsiaumuiialuiuil lnegaindeya Outlook, Humidity waz Wind musiuliidadulatiade

Juun

Outlook
Sunny Overcast Rain
Ytles
Humidity Wind
High / \Normal Strong / \Weak
No Yes No Yes

of o ° ] : a v &
sul 2.5 dubiinedulsldvinnednaiimadumidaluiui
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v o« Y el

NIMINGANEUNUSHIET Apriori %wsﬁaq’ 2 gunpulng q A n1smsIen1sauATTian

¥ [

atfuayuunnndtAtatuayududi (frequent itemset) LN ImgUwUUTeiayafiiatusuiudey
9 ] 9 & b a v o & & ' v
1 Tugudeyandaninnirfraduayu (support) Jusiigldimun Tutuneuilazuudladnidu 2

4 ' - v a v v a v da 0 o
UNoULal A ﬂ'ﬁaﬁ']\igllLL'U'U'U@\ﬁ']Uﬂ'ﬁaUﬂ']Qx.lﬁzuuUU'llaQi'lﬂﬂqiaUQ']Vlﬁﬂ']ll']ﬂﬂ'n ﬂ']aUanu

b A
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3 . o v v da & - - O o
VYUAT (mln support) N’Wﬂﬂ'ﬁﬁ?NEULLUU‘U@\’?']Un‘]iaUﬂquﬂu']ﬂﬂq’Juqnﬂuwaswu\"uu‘lﬂlﬁaﬂ ']

o ! v d 124 » 1 4 l‘J’ o °
WaLNITUUAT support Naivnn ﬁi’N?J'IJLLUU'UEN?']UﬂWTaUF‘{'I‘lﬂlla"J‘UUﬂ AUTIITNINTITATUINUA

ol a X - 1 a o ¢ & ¢a Y 1 a &
support fiinTu aeiiA1 support Aednnuwesiduiinumensduilugiudeya uazdntuneu

o

Ao Msadrngauduiusndaniniing frequent itemset laudrazthvuvuiimlaunaiandung

v

YR Y . § 29 " v a al at v & v
puduiusing lusegwilsslimednioyaniuanilunsnn 2.9 Fasenoumeienisiedum
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12U 4 1815 uasiiduminanA@orianiun 5 Useinvie Apple, Beer, Cereal, Diapers Uay Eggs
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m13adt 2.9 dayanisdedudrvaudazsnons

Transaction ID ltems
1 Apple, Cereal, Diapers
2 Beer, Cereal, Eggs
3 Apple, Beer, Cereal, Egg
q Beer, Eggs

2.4.1 n13a319 frequent itemset

o ° | ' o ° -
ﬂ']s“']ﬂ{]ﬂ’nua&lﬂuaﬂﬂﬂ"l“um min support 1AU 50% Tﬂﬂﬂ'ﬂumaur]'ﬁﬂ"l\ﬂuu

AR lUL SuINNsAMUIMIAT support TasuRarYln wanslumswi 2.10

) ° ’ ’ a
A151IN 2.10 N15ATUIUAT support 'Ua@au#’luﬂa:ﬁUﬂ

Transaction ID
ltems 1 2 3 q Support
Apple 1 0 1 0 2/4 = 50%
Beer 0 1 1 1 3/4 = 75%
Cereal 1 1 1 0 3/4 = 75%
Diapers 1 0 0 0 1/4 = 25%
Eges 0 1 1 1 3/4 = 75%

: o 0 o ] . a1 S t
1NA1 support Aauulalunnsnei 2.10 aeiudn Diapers 1@ support 11N
min support (25% < 50%) fiavu Diapers asgndneanuagliihlufisrsanairadusiens
AuAMiANeIAY 2 (k=2) soly wandan1s i 2.11 uasuanuen {Apple, Beer,

Cereal uay Eggs} ve1 frequent itemset
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o ° ) L
f15191 2.15 971U7U frequent itemset NINUR

Frequent itemset Support Size
{Apple} 2/4 = 50% 1
{Beer} 3/4 = 75% 1
{Cereal} 3/4 = 75% 1
{Eggs} 3/8 = 75% 1
{Apple, Cereal} 2/4 = 50% 2
{Beer, Cereal} 2/4 = 50% 2
{Beer, Eggs} 3/4 = 75% 2
{Cereal, Eggs} 2/8 = 50% 2
{Beer, Cereal, Eggs} 2/4 = 50% 3

24.2  asaengaaadimus

Y Y - v VY A - v &

‘uumaunﬂmcﬂaﬂ’lﬁa'i'nn:;]ﬂ'nuauwuﬁ‘mn frequent itemset Aivalavntunauusn
Tnwazfiansan frequent itemset 9 k>=2 aairadungaudunus 1wy {Apple, Cereal}
annsoadingaruduiusiaidu Apple — Cereal 18udu Tnenganuduiusialuazuans

B LHS — RHS Tneil LHS (Left Hand Side) uansguiuutessentsaufiudisveang

3 - v

AUFNNUS WaLRHS (Right Hand Side) LanI3ULUUTDITINTAUAINTUYINVOINY

14 < ° v

auduRus TaefinsRnsaninganuduiusiaieliiniolid sudusededinia
Usrandnmuang Tnefl confidence uax lift AoArfiusuanitnisiaguuuuimanisaidu
fguazmgnsaldeniinnuduiusuintssualnilag d1Aw1nnda 1 uaadnisin
sUuuumgnsaldudreiunmsdasiunmsiinguuuumgmsalduen denaendi 1 uang
Imaiaguuuumgnsaidiudreliladuaiunisiinguuuuivnnsalde a1
uaneimsiinguuuumansaidusouasmgnsaiduunlifianudiniudiu fasaunse

a &£ o v < I ° R o o
mMaAnfuAIn confidence TARIFUN 2.6 wazguR 2.7 wazanunsaduan lift TaAsgun
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2.8 warguil 2.9 daumsnd 2.10 Wumsniivaninganuduiusiammaiaieldnsouie

confidence way lift

support(LHS,RHS)
support(LHS)

Confidence (LHS — RHS) =

3Uil 2.6 M3NAn confidence LaNg LHS —> RHS

support(Apple,Cereal)
support(Apple)

Confidence (Apple — Cereal) =

2/4
==—x 100
2/4

= 100%

gﬂﬁ 2.7 msmA1 confidence 183n¢) Apple —> Cereal

support(LHS,RHS)
support(LHS) X support(RHS)

lift (LHS — RHS) =

3Uil 2.8 manen lift vaeng LHS — RHS

support(Apple,Cereal)
support(Apple)x support(Cereal)

lift (Apple —> Cereal) =

__ A4
T 2/4%x3/4

=133

;s'lﬁ"l 2.9 msmAn lift vesng Apple — Cereal
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A151397 2.16 ngaNudunusninuaniadreldniaunsdn confidence uas Lift

&

Rule No. Frequent ltemset Confidence Lift
1 Apple — Cereal 100% 1.33
2 Beer —> Eggs 100% 1.33
3 Eggs — Beer 100% 1.33
4 Beer, Cereal — Eggs 100% 1.33
5 Cereal, Eggs — Beer 100% 1.33
6 Cereal — Apple 67% 1.33
7 Beer — Cereal, Eggs 67% 1.33
8 Eggs — Beer, Cereal 67% 1.33
9 Beer — Cereal 67% 0.89
10 Cereal — Beer 67% 0.89
1 Cereal — Eggs 67% 0.89
12 Eggs —> Cereal 67% 0.89
13 Cereal — Beer, Eggs 67% 0.89
14 Beer, Eggs —Cereal 67% 0.89
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myadayauasimsinwyadoya

yavaya Purchase Card (PCard) Fiscal Year 2014 Usznaumetayanislitneiulinsiasin

o kel a.l’ | 4 k4 o o o : v P [} LY
U 427,927 578019 Tﬂa'qmlaqauﬂsznaumway’amnmnumwaaumuawimsmuums

a v a o o o v [ & Vo o &
insAnvesinfnwfivimsiulagiguazantunsfn lnedeyanisdessldsumsuivusaiy

Usvdmniieundsnndusiou ety Yeyaieunsnyianazgniinluipeudnaudleyatuy

Usenavlumeaudnumesing q deluil 9-ifou (Year-Month) wunaiaemiiesy (Agency Number)

Famirea1u (Agency Name) uwanarietins (Cardholder Last Name) @agfiatins (Cardholder

. - - — - v v oa o .
First Initial) 378881880 (Description) yaaliu (Amount) 18 (Vendor) Auivingsnssu (Transaction

Date) Yufl wanateya (Posted Date) nuaanyufn (Merchant Category Code) Iﬂﬂgﬂ‘n‘l 3.2 9%

wansayaundunynteya

S S I DU S B S R AN AR i LR PP RN B
Vear-Monti Agency NuriAgency Nart Cardholder [Cardholder iDescription Amount _Vendor _ Transaction| Posted Deté Merchant C
201307 1000/OKLAHOMA/MgsOn __ IC GENERAL Py 890/NACAS  107/30/2013 07/31/2013 {CHARITABLL
201307 1000{OKIAHOMA/Mason I {ROOM CHAF __ 358.96 SHERATON 107/30/2013 107/31/2013 {SHERATON
201307, 1000{OKLAHOMAMassey |} I{GENERALPU 16582 SEARS.COM 07/25/2013 107/31/2013 {DIRCT MARI
201307 1000{OKLAROMA Massay [T 1GENERAL PU 96.39'WAL-MART 107/30/2013 107/31/2013 {GROCERY S1
201307 1000/ OKLAHOMA/ Mauro-HerriM MAMMERM!  125.95:STAPLES DIR07/30/2013 /07/31/2013 {STATIONER'
201307 1000/OKLAHOMA Mauro-HerriM IGENERALPU 394,28 KYOCERA D(07/29/2013 {07/31/2013 |OFFICE, PHI
201307 1000/ OKLAHOMA Mays is GENERAL PU 19.57, WAL-MART {07/30/2013 {07/31/2013 {GROCERY S
201307 1000|OKLAHOMA Mays B GENERAL PL 10,1 DAYUGHT D:67/29/2013 107/31/2013 {FAST FOOD
201307 1000/OKLAHOMA McCarthy 1D GENERAL PU 142.6 UFIRST LAU.07/30/2013 {07/31/2013 MENS, WO?
201307 1000{OKLANOMAMcClurg  IL ATET SERVI 29.99/ ATT DATA 107/20/2013 {07/31/2013 { TELECOMMI
201307 1000/ OKLA McGowin R GENERALPU  278.23RANDY'S FG 07/25/2013 {07/31/2013 |FREEZER AN
201307 1000!OKLAHOMAMcKee (P GENERAL P 127.8 DEARINGER 07/30/2013 107/31/2013 | MISCELLANI
201307 1000!0KLAHOMA Mclemore (A GENERALPL  572.27/GIDDINGS N.07/30/2013 107/31/2013 |COMMERCH
201307 1000/OKLAHOMA/McMurTy IS 1SO-L8 PLAY ¢ 12.9:LOWES #00Z 07/30/2013 107/31/2013 {HOME SUPF
201307 1000;OKLAHOMAMeints K {GENERAL P, 485!0K DEPT OF:07/30/2013 107/31/2013 |GOVERNME
201307 1000:0KLAHOMA Mahiuddin 1A JGENERALPU  452.91/TFS THERMC07/31/2013 107/31/2013 | DENTAL/LA!
201307 1000!OKLAHOMA Mohiuddin |1 GENERAL P, 2425 WESTERN E(07/25/2013 107/31/2013 |HARDWARE
201307, 1000/ OKLAHOMA Mohiuddin it GENERAL PL 2425 WESTERN £(07/29/2013 [07/31/2013 | HARDWARE
201307 1000/ OXLAHOMA'MollenhaueR GENERAL PU 7.63 HOBBY-LOB|07/29/2013 {07/31/2013 {HOBBY,TOY,
201307, 1000/0KLAHOMA MONTEOMIR IGENERAL PU 18.97 WAL-MART i07/30/2013 {07/31/2013 {GROCERY 51
201307/ 1000/OKLAHOMA/Morales  |D |ROOM CHAg 729.8 WESTIN DEN07/25/2013 {07/31/2013 IWESTIN HO'

gﬂﬁ 3.2 Yayaunduanyadiaya Purchase Card (PCard) Fiscal Year 2014
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msinseudayavesyntaya Purchase Card (PCard) Fiscal Year 2014 Guldfl nsdanisiy

Toyavianie msanvuinvesdeya nsulasdeya uasnsiinguanwuylnl aiide 3.2.1 e

W

2.4

321 midansivdayavieniy

Tugadoyanisldderuinsinsinasiiamvesnudnumuzin 9 laedeyaundiuan

b A
14 o

- v ¥ o Y v o v v v
'i!ﬂ'"a!;llfﬂﬂ\'lvmﬂ 'l]'mi'\ﬂaglaﬂﬂ‘llaﬂ'uﬂnva %\1'0al;l'aﬂ'lﬂﬂvnEJ‘]»UUULTﬂ.ﬂVI']ﬂ'ﬁﬂﬂ'ﬂaﬁ;l,aﬂ'ﬁ‘lﬁ

Ferudasiasiauuily fidaau 3 183 ndeyanvun waslugui 3.3

NuriAgency Nar Cu;ddu Cardholder Amount  Vendor

18500/CORPORAT: Becker £ IROOMCHAE 351.19/THE ROOSEY 11/08/2013

18500, CORPORAT Becker  IE JROOMCHAL 35115 THE ROOSEV11/08/2013 111/,

76000 UNIVERSITY. UNIVERSITY.G AIR TRAVEL 180.7. UNIVERSITY: 10/10/2013 130/

1000 OKLAHOMA Teel 3 GENERAL PL 187.5150 SKAR AC07/25/2013 107/26/ 200 ACCOLAIT
1000 OKLAHOMA Teel 1 GENERAL PU 150:80 SKAR ACO8/28/2013 108/29/2013 IACCOUNTIN
1000/ OXLAHOMA Clark M GENERALPU  204.75 ARTISIGNINIOR/09/2013 108/12/2013 {ACCOUNTIN
1000.OKLAHOMA Toscans K GENERALPU  2738.28 ARTISIGNIN.08/07/2013 108/08/2013 JACCOUNTIN
1000/OKLAHOMAPeyne 1S GENERAL U 58,5 ARTISIGNIN 09/13/2013 :08/16/2013 JACCOUNTIN
1000, OKLAHOMAMOTEN _ iD GENERALPU  6B3.57.ARTISIGNIN09/23/2013 105/24/2013 {ACCOUNTIN
1000;OKLAHOMAMOTEN D GENERALPL 389.95 ARTISIGNIN'09/20/2013 :09/23/2013 IACCOUNTIN
1000, OXLAHOMA Lavghtin 1) ‘GENERAL PU 20/5Q THE SAN10/23/2013 110/24/2013 |ACCOUNTIN
JO00IOKLAHOMA Custar 1K IGENERALPU 39898 ARTISIGNINE 10/16/2013 | 10/18/2013 JACCOUNTIN
1000/ OKLAHOMAMOTER 1D GENERALPC 560,99 ARTISIGNIN: 10/09/2013 110/20/2013 JACCOUNTIN
000! OKLAHOMAMOTEN  iD GENERAL PU 619.5 ARTISIGNIN 11/13/2013 (11/14/2013 {ACOOUNTIN
1000/ OKLAHOMA Fancher  iL GENERAL PU 67.25LABOR LAW.11/06/2013 :11/07/2013 ACCOUNTIN
1000|OKLAHOMA Burch T IGENERAL PY SO!PAYPAL D {11/07/2013 111/08/2018 IACCOUNTIN
1000|0KLAHOMAVaughan W {GENERAL PU 559,85 ARTISIGNIN 11/11/2013 {11/12/2013 {ACCOUNTIN
1000/OKLANOMA Shefton i€ GENERAL PL 36 PAYPAL BO(11/26/2013 {13/27/2033 IACCOUNTIN
1000, OKLANOMA Rood K GENERAL PU S:PAYPAL MAC1/06/2034 101/07/2014 SACCOUNTRS
S000|OFFICE OF AMcCaulla 1S GENERAL P\ 5000 PAYPAL SM 12013 {12/03/2013 |ACCOUNTIN
31000 STATE FIRE LCain is IGENERALPL _  67.25 LABORLAW 09/24/2012 109/25/2013 ACCOUNTIN
35000 HISTORICALICAFFEY M GENERAL PL 28550 P & L FIR10/28/2013 {10/29/2013 ACCOUNTIN
43000 DEPARTMERHAWKINS 1K GENERALPL 183.75 LABOR LAW 11/01/2013 {11/04/2013 JACCOUNTIN
&7700/OKLA. BUREGomez 1K GENERAL PL £83.3 FIVE OAXS F 06/28/2013 '07/01/2013 |ACCOUNTIN
A7700|0KLA. BUREGomez X GENERAL PL 836 FIVE OAXS E08/05/2013 :08/07/2013 {ACCOUNTIN

201308  47700/OKLA.BUREGomez K GENERALPY  1673.09:FIVE OAKS £.08/16/2018 :08/19/2013 ;ACCOUNTIN
201308]  53000/OKLA. PANEFesmire 1A ACCOUNTIN  276.93.G FARNEY &08/17/2013 ;08/19/2013 'ACCOUNTIN
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322 msanvunvastoya

Y v | ' o a ] 3 a daia °
IUﬁﬂﬂaHaﬂq{lﬁﬂ'IEJN']'U'UGWLﬂsﬂﬂ '[ua?U'UaQ‘UE]“JJﬁUaﬂNu’ﬂllﬂ']mﬂaUQ”lu')u 14,531

alat o

[ 4 9 a a v a - A v v
5']Uﬂ'ﬁﬂ']ﬂ'l]aﬂillawqwuﬂ Iﬂﬂ'ua:;l’aﬂaﬂLQUWNﬂqmﬂaULﬁu’Uau"awlﬂUﬂ'ﬁﬂuaUﬂ'] LLﬁzl:ﬂﬂ

ianllunisimsenivinisavunviesienis (Transaction) Insdnlu 2.28 Wesidus

voedoyavionun Ul 3.4 uaneitahevastayalunedinisoniu (Amount) AiidasyaiiAin

au

Cardholder Transaction:Posted Dat€Merchant Gt

L - 102/26/2014 103/04/2018 ISTATIONERY

$ GENERALAI 41700810 RAD NC03/20/2014 .03/21/2014 [DENTAL/LAL

M GENERALRN -38506.87 @RACL OPN,07/06/2013 {07/08/2013 {COMPUYER !

G GENERAL 34308 € P INTEGRAG2/14/2014 102/17/2014 IGENERAL CC

1) GENERAL B -33075.32: BUNICK MA09/05/2013 109/12/2013 LANDSCAPH

i6 GENERAL L -20076.45!§OBERTS TR 09/27/2013 109/30/2013 JCARAND TR

‘s GENERALAL 27864 §ERTZ £QUII01/07/2014 101/05/2014 (EQUIP, TOO!

L GENERALIR  -21000 ONSTRUCT 06/18/2014 106/23/2014 {GOVERNME)

] iC IGENERAL L -20000'§EDWOOD 106/27/2013 107/01/2013 IMEDICAL AN

X GENERALAL 12999 NETWORI 08/01/2013 108/05/2013 JELECTRONIC

Newsom it IGENERAL L -13128.06 §ONSTRUCT03/20/2014 103/24/2014 {GOVERNME

wilbtom 1D (GENERALAU _-12356.89 §AL UNIFOR01/31/2014 102/03/2014 ICATALOG M

0 CAMERA AL -10140'9/W GRAINCD4/07/2014 :04/14/2014 [INDUSTRIAL

LARSON IB GENERALIA.  -9353.4:IORRISON 12/31/2013 101/03/2034 :PLUMBING £

Cerdholder e GENERAL ~9000, §OBLE ENGL09/10/2013 {08/12/2013 {COMMERCY

P GENERAL -7860.22 JOGAN COL{13/07/2013 {11/13/2013 {GENERAL CC

MECHAM IS GENERALHL 7480 1O RAD NG03/20/2014 103/21/2014 IDENTAL/LAS

77000'UNIY, OF OISTRAWN 1 GENERALAL  -7193.61 §ENVILLESC10/25/2013 ¢ DENTAL/LAE

201408]  63500,COMM. ON (KillingsworlS GENERAL . ~6938.22 $EPT OF CO03/31/2014 104/02/2014 {GOVERNME!
20140¢ 1000,OKLAHOMA Ropers 1A GENERALTR!  -6266.53 JREEMAN A108/13/2014 [04/14/2014 [SPECIALTRA
203401 B4500! DEPARTMER Wise v GENERALIR,  -5222.1 HENNAMET;01/07/2014 101/08/2014 1INDUSTRIAL
201307 SGEO0!DEPAXTMEKEverett 1T GENERAL iU mﬁmaxanmfuz/m‘m{oq{m FREEZER AN
201308 75000 UNIVERSITY ZACCARELLEC GENERAL -5000; JOTAL CORE08/01/2013 08/05/2013 {OFEICE, PHC
2013130 26900:0K. COMM. Bennett 1 ROOM CHAS -5000:$HERATON (11/14/2018 111/18/2013 :SHERATON |
201406 1000,OKLAHOMAMulder D GENERAL . 4988 PFFIN SYSTI 05/30/2014 106/04/2014 INDUSTRIAL
201308! 1000;OKLAHOMADaVis i€ GENERALIL 2398 JAMAMA OF06/03/2013 168/05/2013 IMOTORCYCL
201308| 1000/OKLAHOMA Elmore 1D GENERAL iU 4999 JAMANHA OF08/02/2013 {08/05/2013 ‘MOTORCYCL
201406, 30B00/STATE BURE McFerland N GENERAL I __-4387.04 YHEATON 1106/17/2014 106/19/2014 INDUSTRIAL

¥

< o
'U'VI 34n7Y 'lwaua'ludmmmsanmmmﬂaua

3.23 msulasdoya

Tugndayanislédrendnsiasin dauiiiunudnvae Merchant Category Code

fiTayafidilidannaihunldifumnamydudilaess wu mnanydesaienistu (Airline)

Lﬁﬂmnmiimqmﬁ'ﬂﬂmz Merchant Category Code 9\ air berlin air canada air china air
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france air india WAz air new zealand ltd. Intemational \Jusiv L‘ﬁ")ﬁ’.\ﬂﬁuk'ﬂaﬁﬂwu’lwg
audihidumnanyidisaiu Jufesinsuladeyalugudnyus Merchant Category Code
Tneduonihieyaifuhnmsusneaniumnanyngs 4 12 mnawy %ol Aaus (Ar)
15/ nwn (Education) VULl (Entertainment) W9’ u (Fashion) n1sunnd (Medical)
#1upv1s (Restaurant) U3N15 (Service) $1uA1 (Store) ATulad (Technology) MIvuas
(Transportation) Msvieaifien (Travel) uazn1strgednwnsoeust (Car maintenance) uanslu

sUfl 3.5 fla U7 3.16

U 3.5 mnmmjRaus

u

vinamyRaly Ussnausiemnanides 4 vim A Napuasnsangnm (camera
and photography) 12y 8,627 51815 wnawae3 (gallery) 91U7u 132 919m15 il

(hand paint) §1u7u 454 $79M3 wALIATNTTY (painting) YW 565 T18N1T

Education (39719)

=l '
UM 3.6 wuammmsAnw
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MNAMINISANYY Usenaualgmnavyges 4 wuia Ap a1eienans (photocopy)
$1u7U 34,519 579015 1saFsulssandnwinariisgudne (primary and secondary
schools) 317U 2,739 $79M15 INTINEIEY (university) 91U 2,247 578015 ULAL1TIANYY

(vocational school) 374U 214 598015

Entertainment (3540)

G

< 1 a
JUN 3.7 maamuuinia

wuanyiuie Useneudagvanavigey 3 wuna fis Adlu (casino) $7uu 180

519115 1590 MEURS (cinema) 914U 442 518015 wasduwesitina (internet café)

31U 2,918 5180

3.8 anmyjuniu

Can
S
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mnanundu Ussneumisminanytey 7 wuin As 1AT03UsEAY (accessories)
] 4’ 1’4 o o ) ] -&’ L] o/
U 352 $18015 Laamamiwg‘lmy (clothes for adult) 39uu 964 598M 5 (HRENEMSY
. [ ' [ J’ [ o
AN (clothes for kids) $7u7U 998 51815 ALY IEBHN (rent clothes) 97U7U 263 8015

L% . ° L4 o J’ v o
AMSLEURT (sewing) $1UU 417 $98n15 5891 (shoes) 31U 159 $18A1T wavLdernfivn

(sport cloth) 31u7u 114 598173

= '
JUN 3.9 wnmimsuvwd

vinainsuwNg Usenaumigvinavytes 5 mina As Muanssu (dental) S1uau
20,645 519M13 $11881 (dispensary) 91U 1,407 518015 qUNIMNUAZAN (health

and beauty) 912U 64 $18A15 VINITNNTUNNE (medical service) $1u7u 393 578015

warAdnunng (veterinary) $1uu 1,435 519015

Restaurant (9921)

3Ui 3.10 varmmj¥uemns
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wemiiuems Yssneumemnamytion 6 wana Ae 31uLuings (bakery) 91

' 3 o 14 4‘ -]
237 1813 ANULEEN (banquet) 31UU 217 $18115 3D (butcher shop) 31U
226 518015 $1MBMITIUMN (fast food restaurant) $1u 4,257 518013 BN

(miscellaneous food store) 97u7U 712 18NS WAaESIUDIMNS (restaurant) 97U 4,272

NS

UM 3.11 mnemjuims

wnanuinis Ussnaumemnamydey 2 wia As uinsimuaren (cleaning

service) 91u7u 481 5795 wasu3n1sdnia (laundry service) 91uau 711 $18M135

< '
UM 3.12 e S A
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A Ussnaumennandey 8 mana fie Sumiide (bookstore) $1uu
22,555 518113 $1unnenedldinia (electrical appliance store) $1uau 19,887 518075
o§198% (fumniture) $1uau 14,668 518n13 Fruvredaiid s (pet shop) Sauau 1,396
518715 $7UgBY (repair shop) 971U 6,829 518115 FMUAIYEN (retailer) Y1UU 23,465

=t

v a L 4 . [J 14 d‘
578115 N ATINEUAT (shopping mall) 97uu 21,258 5189015 WASIUVIBUBIN TEAN

(souvenir shop) 974U 4,468 518A15

3Ui 3.13 marnemjmeluled

nanyinalulad Usenaunlgvunanigos 4 vaan As senwiirsinnes
(computer software) §1u2u 7,140 578115 815U35 (hardware) $7u3U 10,026 59915 A5

YouLvNTDYa (repair data) 91w 3,180 18n15 uarInsdwviuargunsaliay (phone and

accessories) 914U 11,730 $18015

JUi 3.14 vanavymsvuds
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mnann1svud Ussneunlevmanavyges 4 winn Ae @aanfiuinis (service station)
° -4 R ° + J °
U 1,672 579015 SOUNNT (taxi) 310U 506 59815 AU (toll fee) 1 977

FIUN1T WALUIN1TYUA (transportation service) 91U 350 518013

< ' o d
JUN 3.15 mnavwimamvauneg?

1 ' < %) ') - a V.
NUIANYNITNDAUNE? Ussnaumwmwgaaa 5 MU A d18n15Uu (airline)
147U 28,004 518015 15ausu (hotel) 97U 15,796 579115 AWI50 (rent a car) S1UU

2,598 578713 alv (train) $1u7u 30 518A1T UaFUNUNTIEURNET (travel agency) 91U

12,018 578013

1 Car maintenance (13018) ’
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wramynsUrgeinwsaeud Yseneudiemnauytes 6 vian As gunsainnusie

4 . o « o 1 (4 o
sasus (car accessories) 31UIU 8,128 S18N1T MIMNUIIMUIYSABUR (car dealer) 71U
906 18NS a1950 (car wash) 97U 341 $18m5 W (oil) 39U 2,506 578115 AR

50 (parking fee) 91U7U 246 $79N15 WadoNIA (repair the car) §1u7u 891 $78n1S

3.24 nmsRuguinsurinivndaya

-‘ & ] L o Jd ) o/ ) W J ~ll
nsiiupudnsaslnianngudnvasiduiley lnedqudnvusini dweluil

o o d o~ & o o o
AuANYMETUN (Date) Audnvaziiou (Month) Andnwal (Year) Andnwmuzu (Day)

AMTNYMLY a1 au (MonthName) AMANEMEYR (Season) AME NYMLY 19TDUA DY

(SplitMonth) AudnwzUsELANTDIU (DayType) uamﬁ’qguﬁ 3.17

] g
1 o o

- v ] o - al oo 2 J °
nmsiuguanvurbninnguinvusifundegeniitvesyntoya iwerluldlu

Y

msmngaudmius wanilldlunisaiilusaduliiadule

e
Month
10 s 2014 Thursday iEarlymonth |Weekdsys
13 3 2014/ Tuesday Midmonth |Weekdays
21 10 2013 Monday Latemonth {Weekdays
2 10 2013 Monday Latemonth Weekdays
15| n 2013 Friday Midmonth |Weekdays
B 12 2013 Friday Midmonth _Weekdays
24 2 2014 Monday Latemonth Weekdays
21 5 2014 Wednesday ; Latemonth iWeekdays
2 2014 Thursday Earlymonth |Weekdays
25, 2 20141 Tuesday Latemonth Weekdays
21 10 2013 Monday Lstemonth |Weekdays
28 1 2014 Tuesday Letemonth Weekdays
3| S 2013iTuesday Eartlymonth Weekdays
P2l 2 2014 Friday iLstemonth |Weekdays
18 3l 2014 Tuesday iMidmonth :Weekdays
14 2 2014 Friday iMidmonth |Weekdays
2 6l 2014 Monday |Latemonth Weekdays
1 11 20131 Fridsy Earlymonth :Weekdays
30 10 2013 Wednesday |October Latemonth iWeekdays
4 onl 2013 Monday Earlymonth |Weekdays
o 6 2014 Tuesday Eartymonth 'Weekdays
14 3 2014 Friday Midmonth _|Weekday
s 7 2013 Tuesday |Earlymonth ‘Weekdays
10, 2 2034 Monday Earlymonth Weekdays
30 6 2013 Sunday Latemonth |Weekends
17 1 2014/ Friday Midmonth 'Weekdays
29 5 2034 Thursday Latemonth Weekdays
25 6 2014 Wednesday gjune Latemonth | Weekdays

o v o Y '
U 3.17 dretedoyaludnmidugaiimearin
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Az TuR (Date) Arudnwaiziiow (Month) uavaudnwusl (Year) launaan

g U/ J o A o o ] o/ 1 IJ o J o/
f]maﬂ'smmwnmqinﬁummmimm'umﬂ:uanwmz'lumumﬂmuw Lwnaamﬂuﬂmaﬂwm

o a o ) T LT | &, Y - y o
UN ﬁ']'hm'ﬁmﬂﬂqﬂaﬁﬂmaﬂ‘\:}ﬂlz‘lua?u‘ﬂLUULﬂauuUﬂaﬂﬂLUUQmaﬂHmslﬂau WasdIUNIInn
' 1Y) ' o - o P o ' ' Y} o oo
Avesnudnvazludwiniduluenesniugudnuust snfietrndu auanwusuii

P o v - o
gnsT 25/6/2014 gl 25 azusneenifuandnuyiui Ineil 6 ssusnsenifunmdnwoy

\wou was Tnofi 2014 szusnoenidunudnunsd
9 = 1Y -

a .‘I’ b & d ° o o
Aadnvariy (Day) Huldunannisihauanuusiud AuanvusiAay uas

.
o oy @ o P o ea & 1 o v od oo a0 | v od -
ﬂmaﬂ\!}mzﬂ m 3 ﬂmaﬂ'ﬁm&'u"ll"ﬂUﬂanLSEWlLﬂUﬂ']'Ju‘Uaﬂ']UVl-tﬂau-Um'l\i ] NIIUN-tavU-

&
o

Vi udueslsudninnldnmudnuos i

andnurdaiioulfnanmninudnuusieu wdnududedou Woud 1 u
[ieunnsnan Uanuary) Weud 2 ieunuAnus (February) Woudt 3 iieufhnau (March)
[Foudt 4 WWouwwisu (April) ieud 5 ieungunIAL (May) Woudl 6 Woufiguisu (June)
Weudl 7 ieunsngiau Uuly) 1aud 8 ieudmiau (August) \Woudl 9 ieurusoy
(September) ifieudl 10 (AounatAu (Octoben) Liauil 11 iWeumgadniou (November)

- - v
WaUN 12 wwsusuinau (December)

i 4
o«

U vy o o 1Y - v o A v
audnvusgeuulannnsihaRudnvuzidsuniideulylaei ggiou
(Summer) 9zagludrudouiiguisu-danau galulisn (Fal) svegludianieuiuiou-
wAdn1ou qauun (Winter) azeglutiadousunau-nuanius qgluliing (Spring) sxey

luthadouiiunau-nguaiau

o 1 “ Yy o 1 o v & | od v
audnunstveneuiuldinanmisthAvesnudnvus iumiieulvlned du
\fiou (Earlymonth) szegludaeiuil 1-10 nanaifiau (Midmonth) sgeglutaeiuit 11-20

Umeniteu (Latemonth) sxaglutaeiufl 21-31

andnvazUstianvesiu lavhussandavesiusenidu 3 Ussianldun Juvgya
wrnna (Holidays) Tungngaduam (Weekends) Jusssumn (Weekdays) lagTungaimnania
$ur Furdasina Yufl 25 Suneu TurSadunadn Yl 24 Sunau Tureunamsaidy uf
22 wARniou TuwRendni Yuil 4 nsngian uasTungagaduaniliun Suans ueriing

uariusssumae uililsungnanduamiuas Sungamania
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3.3 nadnluea
Tudquvesmsasalumadunusesnidu nMsmngauduius uasnisasalamasiulsl

dnaule nuhdeN 3.3.1 wae 3.3.2 AuaIAY

33.1  mangrImduwusvesdaya

mavTuneulunsinieudayareinsmgaudiniug uanewisgy 3.18

A
uyagnssya

uayagBya wivgndeya wiyndnya
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Dataset min support min confidence
summer 0.03 0.80
fall 0.03 0.80
winter 0.03 0.80
spring 0.05 0.80
eartymonth 0.04 0.80
midmonth 0.06 0.80
latemonth 0.04 0.80
weekdays 0.90 0.90
weekends 0.08 0.80
holidays 0.02 0.80
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Cardhold , / ! Day  iMonthN:
Hladik 1) Ultimate| Gverylowart gallery 10 4] 2014 ThursdayApri]  |Spring |EarlymorWeekday
Bemo R Fried chi{ 6/Verylowart igallery 13 5| 2014 Tuesday May  |Spring |Midmon{Weekday
Hladik U Applea ¢ 8Verylowsrt  |gallery 2a 10| 2013 Monday |October iFall  |Latemon'Weekday
Hisdik 1 Weight & 13iVery Lowart ’laﬂety 2 10! 2013,Monday (October iFall utamon%Waekday
Hladik 1) iBowl of k 13 Very Lowart igallery 15 11:  2013iFriday NovembiFall Midmon{Weekday
Hladik |} Mansmd  13\Verylowat gallery 130 12 2013/Friday Decemb¢Winter |Midmon{Weskday
1000 OKLAHOf Hladik 1 Wormnan § 14ivery Wan jpliery 24 2i 2014 Monday iFebruary Winter |LatemoniWeekday
76000{UNIVERS: GARDNELS GENERAL  1441Verylowart lpallery 21 5. 2014 WednesiMay  [Spring |Latemon Weekday
1000/OKLAHO{Hladik ) UpsetOff  15\Verylowat gallery 2 1 2014 ThursdayJanuary Winter |EsrlymorWeekday
76000| UNIVERS MCKNIGET GENERAL 17 Very Lowart ;ga!!ew > 2| 2004 Tuesday [Februsry Winter |Latemorn Weekday
1000| OKLAHO( Higdik 1) Lifegusrd  19\Verylowart gallery 21l 100 2013 Monday October [Fall |Latemon'Weekday
566001 DEPARTNBemo R red lights 19, Very Lowiart ggallety 28 1 2014 Tuesday January \Winter |Latemon'Weekday
60500{REGENTS Fergusor(K Teacher 19!Very Lowart igallery 3 9 2013Tuesday iSeptembFall  |Earlymor Weekday
56600/ DEPARTNBemo R Threeled  19)Very Lowart gatlery 21 2 2014/Fridsy [FebruaryWinter |LatemonWeekdgy
56600,DEPARTA Bemo IR GrassNM__ 19\Verylowart igallery 18 3l 2014 Tuesday Merch |Spring |Midmon{Weekday
76000 UNIVERSIASHLEY T iPrepaid:|  19.99 Very Lowart gallery 14| 2 2014Friday [FebruaryWinter |Midmon|Weekday
1000, OKLAHO{CunningfA iPrepaid:|  19.99\Verylowart  igallery 2 6 2014 Monday June  Summer|Latemon Weekday
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7 0 SO R L F ]
1 Day Month Season iSplitMont DayType |Cat
2 \Friday iMay Spring Eartymon{Weekday: camera an
3 iTuesday :February iWinter MidmonttWeekdayicamera an
4 {Friday March iSpring Earlymon{Weekdayicamera an
5 {Fridey |January Winter MidmontiWeekdayicameraan
EWednesdx February iWinter Midmontt Weekday‘camera an
7 [Monday :Decembe{Winter iMidmontfWeekdayicamera an
B |Thursday ‘March  Spring  :Latemont| Weekday:camera an
9 {Sunday |April Spring  iLatemonti Weekend camera an
18 [Tuesday ;May Spring__Latemont{ Weekdaytcamers an
11iFriday lJune Summer |Latemont{Weekdayicameraan
’33 Monday March Spring Earlymon{Weekdayicamera an
3 WednesdiJune summer |Latemont| Weekday:camera an
14 [Monday DecembelWinter  MidmontiWeekdayi{camera an
15 [Tuesday |February {Winter /Midmont{Weekday:{camera an
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No. Antecedent Consequent Support Confidence Lift

1 photocopy, electrical appliance store, computer retailer 0.031 0.820 2.069
software

2 photocopy, furniture, electrical appliance store retailer 0.037 0.809 2,043

o 1 LA s ; 1 & U d U4 Q‘: ; 1 W A
AMUAANAUUAYUTUATUNINY 0.03 warAANMLIDNUTUAUNINY 0.8 UAMRINATTNN 4.3

LY. 14 < ' o v e 8/ -
ngmmduiusvesgaderaiuimunudneusgg ngandiusveyateyagguu aed

al v o ¢ [
A1914N 4.3 ﬂ{]ﬂ')quﬁuwu5ﬂai1!ﬂﬂagﬂq%”u’lq

No. Antecedent Consequent Support Confidence Lift

1 shopping mall, repair data bookstore 0.035 0.821 3.060
2 retailer, repair data bookstore 0.042 0.820 3.059
3 photocopy, bookstore, furniture retailer 0.031 0.814 2.108
4 photocopy, bookstore, electrical apptiance store retailer 0.038 0.810 2,096

ngAudNTuSTesyndayaTulm AN YMrgY ngANduiusvesyadeyangluling Tay

J ° 4 o 5 0. | ' A L :‘ ; 1 . A
NAMUAATAUUAYUTUAUNINY 0.05 UaLAIANUTBNUTUANUNINY 0.8 LAARMINNITWN 4.4

Y o

d o/ v
A1IN 4.4 nganudunusvasyadaoyangluliing

No. Antecedent Consequent Support Confidence Lift

1 shopping mall, repair data bookstore 0.053 0.850 3.165
2 retailer, repair data bookstore 0.060 0.833 3.102
3 photocopy, repair data bookstore 0.054 0.813 3.027

v A ]

nyANNdITuSYaYRdayanumuAudnvasiNTeufiou ngaudTuSvendeyaiu

u

- J o 1 al s o 1 o/ 4 4' L \‘l’ ; ) A
inou Iﬂﬂ‘/\ﬂ’]MUﬂﬂ']?IUU?IHU‘UUGI']WHﬂU 0.04 UasAIANMULYDUUTUAYINAY 0.8 UWEMRAIUAITIN
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A15190 4.5 ngn’nuauwuﬁ'uaqqmagaﬁumau

No. Antecedent Consequent Support Confidence Lift

1 retailer, repair data bookstore 0.051 0.818 2938
2 photocopy, repair data bookstore 0.049 0.810 2.906
3 photocopy, furniture, electrical appliance store retailer 0.047 0.821 1.966
4q photocopy, bookstore, furniture retailer 0.043 0.819 1.962
5 photocopy, hardware retaiter 0.047 0.803 1.923

v o v a 'Y ' v o v
ﬂ{]ﬂ')quauwugﬂ@\"qﬂﬂau“aﬂLLU\jmquﬂmaﬂUms‘U?Qﬂa\uaau ﬂ{]ﬂqquauwug'ﬂaﬂﬁﬂﬂa%a

b 24 )
s o

< J ° J L4 1] & U A s l’l’ 5 1 o
NaNinoU ‘[ﬂEWlﬂ’]MUWﬂ’IﬁUUﬂqu‘ZJUVI'IWI'IﬂU 0.06 UarAIAMULY BN UTUAUNINY 0.8 LaARINIU

AN 4.6

4 o o
n15197 4.6 ngeuFuNusvasgadayanarumou

No. Antecedent Consequent Support Confidence Lift

1 retailer, repair data bookstare 0.061 0.860 2.900

2 shopping mall, furniture, electrical appliance store retailer 0.054 - 0.809 1909 i
3 shopping mall, photocopy, electrical appliance store retailer 0.058 0.805 1.900

@ o ¢ al ] Y H - v o ¢ 14
ngmmauwuwamﬂ%g’awuuamuqmanumzmwmmau NHANUAUNUDTVNYAVBYA
-4 a o ' o L) 1w 3 a4 o U2 ) W
Janainou Tmmmwuﬂmauuaqwumtmnu 0.04 uarAIAMTDNUTUAUWYIINY 0.8 LaAmMInIY

al
ANTNN 4.7

d as o
M50 4.7 nganufunusvasyndayavaieifiou

No. Antecedent Consequent Support Confidence Lift

1 photocopy, repair data bookstore 0.050 0.846 3.021
2 retailer, repair data bookstore 0.053 0.839 2.998
3 shopping mall, repair data bookstore 0.044 0.839 ) 2.998
4 photocopy, furniture, electrical appliance store retailer 0.049 0.861 : 2112
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v W v a0 v 1y v v Y
nrudutusvesyadeyaiulmuandnvassuantesiu ngaauduiusvesndoyaiu

J o J L4 3 é ) o/ ! A o/ .‘; ; 1] o J
537UM Tﬂawmwuﬂmauuaqwummwnu 0.9 LarAAMUTDUUTUAUNIAY 0.9 WANIRIUATITIMN

4.8

o v W ¢ o
AN1913N 4.8 n:"]ﬂ’)'luﬂNW‘Uﬁ‘UBQ‘Qﬂ‘ﬁ'aga'}uﬁﬁuﬂﬁ

No. Antecedent Consequent Support Confidence Lift

1 retailer, repair data bookstore 0.233 0.901 1.834

2 shopping mall, photocopy, electrical appliance store, | retailer 0.235 0.971 1.306
furniture

3 photocopy, electrical appliance store, fumiture retailer 0.285 0.960 1.291

4 photocopy, hardware retailer 0.230 0.955 1.285

5 photocopy, furniture, bookstore retailer 0.243 0.953 1.282

o/ o ¢ L 4 o ] o a’ v W § ¥
NHAMMNANNUS VNN VDY AN LL'uqmuQman‘amsﬂssmwuamu NHANUANNUDVDIYNVBYA

Tuvgagaduami Tasfimvusaraiuayuiuswviniy 0.08 uarAirdaiudusiiviaiu 0.8 uana

AR50 4.9

A13197 4.9 ngaduduRusveyndoyaiungagaduand
No. Antecedent Consequent Support Confidence Lift
1 hotel, restaurant fast food 0.026 0.833 13.066
restaurant
2 hotel, fast food restaurant restaurant 0.026 0.876 12.501
3 computer software, repair data bookstore 0.017 0.891 3.163
4 retailer, repair data bookstore 0.017 0.877 3.114
5 photocopy, repair data bookstore 0.020 0.815 2.894

o ~ J 1 & L4 oA «
ngAudTuSTBIgRtayanuUmmaud v UTsIAYELTU ngA I usvayadeya

o o o W Y 4 1w ] d o ¥ 8w
! 'JUWEJﬂlVIﬂﬁ']ﬁ Iﬂﬁwﬂ'\“Uﬂﬂ']aUUaHU'UUM']LVHﬂU 0.02 HarAANMULEDNUTURNUVINU 0.8 LanInu

A51M 4.10
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No.

Antecedent

Consequent

Support

Confidence

Lift

clothes for kids

retailer

0.005

0.800

9.118

v W& Y v [ o w [ €1 v
INATTNUAMINYAUAUNUSTNAU No. IWUaAUYeINg Antecedent WumpM gy

183403 Consequent iuwmnnisaladuwavesny Support iuArfivsueninvgmisaldiudrofy

¢ V- «l a o v 1 t a1 1 d -
wanisaldaueaniriianud lunisiiadunintdasualnu Confidence uAfivaveniuilelfin

PR 1Y o a ¢ 1) v . v al ' a
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4.2 pamsantiuauvenisasniunasulinndule

pan1sAduuvensasnlnaanulivinduls dyadeyavionun 13 ya laun yadayahiuus
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[ aumnamjfaus gadeyafinimmmnaminsdng yadeyafinimumnaniuniy gndeyad
f whmnmnanyduii yadeyafiuimumnaminisumed gateyaiiutmumnanyiuemns 4
. deyafiumumunamiuins yadeyefiutmamnamind yadoyaiiudsmummnanyinalulad
f gateyaiutimumnanygnistuds yadeyafivsmmumuavynisvisndisy yadoyafiuvn
" wnamnmsthyednwsneud wazgadeyafiudisuvamnany Tnsnansdidunuvesluaadulil
i sndulovemnyadoya wanammuased 4.1
!
i
" ansneit 4.1 nasdfluauveslunadulidndulavaanyadaya
Dataset #Class Class proportion Accuracy | Precision | Recall F-Measure
all 12 10:40:4:3:24:10:1:114:32:4:60:13 | 36.60% 10.34% 8.40% 0.070
art 4 86:1:5:6 88.24% | 39.53% | 25.76% 0.250
education a4 345:27:22:2 86.91% | 21.73% | 25.00% 0.233
entertainment 3 2:04:29 82.43% | 27.48% | 33.33% 0.301
fashion 7 4:3:10:4:10:2:1 30.16% | 19.19% | 16.40% 0.155
medical 5 2000:140:6:143:40 86.22% | 17.24% | 20.00% 0.185
restaurant 6 2:2:7:43:2:43 43.93% | 1557% | 17.01% 0.138
service 2 5:07 58.72% | 39.09% | 49.70% 0.393
store 8 15:23:1:23:7:20:21:4 2256% | 7.90% | 13.84% 0.081
technology 4 7:10:3:12 36.92% | 36.01% | 28.90% 0.196
transportation 5 17:5:10:4 56.59% 42.70% | 39.39% 0.390
travel 5 1580:2800:1200:3:260 53.77% | 32.09% | 24.91% 0.216
car maintenance 6 81:3:2:25:9:9 63.16% 24.72% | 18.24% 0.159
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v </

M13097 4.11 Usenaulusne 7 edunimid aedudyateya (Dataset) Apduinuiuaana
(#Class) redanidninduvesnara (Class proportion) ABSNUAIANGNABY (Accuracy) ABENUAN

Auiugn (Precision) AodNUA391 (Recall) warpaduiuseansnn (F-Measure)

N

megnlunadulifndulagateyaiiviinamnaniuinis lnefinararaeulugadoyaiidy

Muldll 2 manadimeu Ao UIN1SYIIAMETDIA (cleaning service) wazu3n1s¥n3n (laundry

service) UaRAIFUN 4.1

DeayType

wﬁw\m\
2

Day

0N

Selwday  Sunday m
August iy June

o o < [} [
3UM 4.1 Tuaadullidndulayadeyaiiuiwmmmnemjuims

v MYy o 2 P ' a ° o v
ynlusaduliifadulagateyaiintmammnanivimsaunsaiunideulugiuuudeulsls

LY

J

= de

if (DayType = Holidays) {
then class = cleaning service

}
else if (DayType = Weekdays) {
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then class = laundry service
}
else if (DayType = Weekends) {
if (Season = Fall) {
if (Day = Saturday) {
then class = laundry service
}
else if (Day = Sunday) {

then class = cleaning service

}
else if (Season = Spring) {
then class = laundry service
}
else if (Season = Summer) {
if (Month = August) {
then class = laundry service
}
else if (Month = July) {
then class = cleaning service
}
else if (Month = June) {

then class = cleaning service

}
else if (Season = Winter) {

then class = laundry service

¥
]

VRN v uyvw v < ' - < o 2
Mo nlusaduliidindulagadeyaiuiimamnamimalulad Tnefrararmnouluyadoyail
- Yai [ <
Huiluldll 4 aaradneu fe geWurirenfines (computer software) 815auas (hardware) n1s

' Y . o € ¢ a . Y] -
YonuTNtaya (repair data) uazlnsiwilargunsaiieiu (phone and accessories) uanwagU 4.2
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(L]
if (DayType = Holidays) {
if (Day = Friday) {
then class = hardware
}
else if (Day = Thursday) {

then class = phone and accessories

}
else if (Day = Tuesday) {

then class = phone and accessories
}
else if (Day = Wednesday) {

then class = computer software

}

else if(DayType = Weekdays) {
then class = hardware

}

else if(DayType = Weekends) {
if (Day = Saturday) {

then class = phone and accessories

}
else if (Day = Sunday) {
if (Month = April) {

if (SplitMonth = Earlymonth) {
then class = phone and accessories

}

else if (SplitMonth = Latemonth) {
then class = repair data

}

else if (SplitMonth = Midmonth) {

then class = phone and accessories
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}
else if (Month = August) {

then class = phone and accessories

}
else if {(Month = December) {

then class = phone and accessories

}
else if (Month = February) {

then class = phone and accessories

}
else if (Month = January) {

then class = phone and accessories

}
else if (Month = July) {

then class = phone and accessories

}
else if (Month = June) {
then class = phone and accessories
}
else if (Month = March) {

then class = phone and accessories
}
else if (Month = May) {

if (SplitMonth = Earlymonth) {

then class = phone and accessories

}
else if (SplitMonth = Latemonth) {

then class = repair data

}
else if (SplitMonth = Midmonth) {

then class = phone and accessories
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}

else if (Month = November) {

then class = phone and accessories
}
else if (Month = October) {

then class = phone and accessories
}
else if (Month = September) {

then class = phone and accessories

a n'l’d

o 1 Y v yve [y o 1V Y al ° 1%
megnlunasiuliindulagadeyaiivianamnanyiui lasiirarasmeuluyadoyaiiu
J 1 4 ° & v L d . .
Mduladl 8 aanarmou Ao Srumisde (bookstore) S1uveiadasldlnmn (electrical appliance
¢ ¢ : v Pig v ) . v v a
store) (N85 19905 (furniture) T1UB18ENT 1A 83 (pet shop) $1UL BN (repair shop) $1uA1UEN

(retailer) ¥aasswaus (shopping mall) uariuv1evaeiisyan (souvenir shop) UanRagun 4.3

DayType
/I\
Weokdays Holidays Weekends
\
Friday Tuesday

Wednesday

o ~ af [ [
Ui 4.3 lunadullidndulayadayanuimmamnmniiug
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Al

if (DayType = Holidays) {
if (Day = Friday) {
then class = bookstore
}
else if (Day = Thursday) {
then class = bookstore
}
else if (Day = Tuesday) {
then class = bookstore
}
else if (Day = Wednesday) {

then class = shopping mall

}

else if (DayType = Weekdays) {
then class = retailer

}

else if (DayType = Weekends) {

then class = bookstore
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43  MIREIIULIUNEIATY

luduveaduweundiadu uwislfnuiuweundindusenitu flivhly wavdguassuu Tagi
glivaluidvslunisldnuivueundinduluduveinsuanimanimsiuvesdoyadionsm ns
wansrangAmduius nsuanslunanuliiindula dugauasyuudiannsldnuivueundinduly
dau msudingauduiusuarlumadulidadula sasfanisuansuatoyadasnsan ng

ANMUANNUS wazluwasulidnaule

mMsuannanwsmvesdeyamensm szuanududeyadeadnluguuuunsmaenan Taed
§idanunsaidenaudnuusiissuuansdenya lnenidinudnuazdsll audnvargg (Season)
AMANYTUsTLANYRITU (DayType) ANEN B Y98 UABU (SplitMonth) Aadnwuz YU (Day)

[ & i Y 1 [ <
AMANwUzIARY (Month) WazAuaNYMEMIIANY (Category) Uanwneguai 4.4

Association rule Decision tree Admin login

Select Graph Type Attribute 1 Attribute 2

Pic chart x v | Season

Dashboard

W Spring
B Summer
W rail

W Winter

< 3
JUM 4.4 miwaamanmsauvestiayadiensmisuuuunsmashau

nguABNITtdanULULYeINTIN (Graph Type) Lu ns1vaenau (Pie chart) udaiden
Y (Attribute) 1 1 1TuAMTNYULAQNIA (Season) iTakannan msmvestayaluguuuy

NSINNNAU
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MIkAnALUUNTINWY Jldamnsaidenaudnuurdunzianiteyald 2 pudnuig B

-~ o

awnsalienAuanyNei 1 Ae AuANvMLgg (Season) AMANBMEUSEIANYBIIY (DayType)

AMANBALYIVBUAY (SplitMonth) uazAmaNYMLT 2 fie AudnvMy U (Day) wavAad Ny

9

vy (Category) Uanssaguil 4.5

Association rule Decision tree Admin login

Select Graph Type Attribute 1 Attribute 2

Bar chant v Season X v Day

Dashboard

Fall
Winter
Summer

Sunday

d 1
JUN 4.5 wiiuaneanmsauvasiayanasnsmguuuunsmuvis

91njUAeNIsIden3Uuuueeansa (Graph Type) tdu N3 Muva (Bar chart) udaden
Auanwae (Attribute) 7 1 \Junudnvuzggnia (Season) uaramanuy (Attribute) 71 2 10w

v

AMaNwY U (Day) lieuaninannsuvesdayaluguuuunsmuyi

MsuanwmaszuansngaMLdnius fldausadenyedeyangaudiiusls desznouse
ngauduiusluyateyanaieu nganuduiusiugadeyaggluliisns nganuduiusluyateyany
wun nganuduniusluyateyageluling nganuduiuslugadeyadusiou nganuduiusiuye
daganaradiou nganudunuslugateyavatsiou npanuduiusluyateyaiusssuai ny
auduiuslugatayaiungagadunmi uaznganuduiusiugatayaiuvgamania fog1uanin

Ul 4.6
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Dashboard Decision tree Admin login
Select Model
Day Type
Weekdays
No. | Antecedent Consequent | Support Confidence | Lift
1 | retailer, information bookstore | 0.233 0.901 1.834
2 shopping mall, photocopy, retailer 0.235 0.971 1.306
electrical appliance store,
furniture
3 photocopy, electrical appliance | retailer 0.285 0.960 1.291
store, furniture
4 | photocopy, hardware retailer 0.230 0.955 1.285
5 | photocopy, furniture, bookstore | retailer 0.243 0.953 1.282
Weekends
No. | Antecedent Consequent | Support Confidence | Lift
1 retailer, information bookstore | 0.233 0.901 1.834
2 shonpine mall_ohataocooy il 0235 0971 1306

JUM 4.6 iusane@angANEIRLS

nnguRemaidenlunaiungauduiiusluyadeyaUsunnvesiu (Day Type) iisudaning

mmFLTUSYRIUsTINAN (Weekdays) Tuvgagndunivi (Weekends) was Sumgamenia (Holidays)

msuanmavzuanstunafulifndula fldausadenyadeyaveslunaduliinndulanay
wanalel Fauszneudie Aavz n1sfine undu Guiiis msunwnd Sruemns uims $1ud walulad

MsYUE Msvieaiiss Msthysinwisnoud wazyadeyasauynvnamy fMetnuansiagui 4.7

Dashboard Association rule Admin login

Select Model

Store

gﬂﬁ 4.7 winanssasuldinaaula



S7

MnguAemadenlumasuliivindulavesyateyasiudn (Store) inauandluinanuliisindula

YDIYATRYATIUA

Tudwresmsindngaudmusuasnisiidlueadulidindula. dudndussadrgszuy

12 1

A a4 oo [ = [ o o v o & A L9 VU oa [ o
LWE]EJUEJUI‘UH']SL‘U‘UD‘»{@LLa'SS‘U‘Uﬂau‘Vl’il%‘VI']ﬂ'ﬁu’]L‘U']ﬂ{]ﬂ’]’]uﬁuWUﬁMi@IﬁJLﬂaﬁuluﬁlﬂﬁuel‘\] ﬂ\‘]EUVI 4.8

v a

waznsainstudiulunsidugauassuufionaindzuanidennuuduiiou Asgun 4.9 lnevdainggua

szuuldngsruuudy Jauassuvindudesdenitaziidingaruduiusvislumadulidaduls

'
< o kg

nUudenyateyaniazindi uaznadudunsundiiveluduaieauysel dsgui 4.10

Dashboard Association rule Decision tree Jusemame ——— Moassword  EEERSCTIT

¥

= { o .
UM 4.8 wihdingsruuietudulunsdugguassuu

Tngludauvasnisidg ssvui efudulunisidudquassvududndudestoud ofld

(username) Waw 591U (password) udanaduidingszuu (Login) INeidngsyuy

Dashboard Assaciation rule Decision tree Jusername ——— Wpassword BTN

o - o a4 v oa
U 4.9 wihdhgsruuiveBudulumatudguassuulunsdinstuduienana
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v
¥ U ¥

nguAensmalufquasvuuiuireutiodld (userame) wieteuswaritu (password)
AANaIn9dlUaANLINABUIT Login Failll (Check username, password) i aLAdlNIUINEIATS

Ueuwerly vide sviasu Hawain

Dashboard Association rule Decision tree

Select Model Select Dataset

Click to select a file to upload

Upload File

d o o o o o
JUM 4.10 wiimsihnganudimusuazmsindnBueadulieduls

v
=l d -~

Tnedumsuninindnganuduiusuazmsiidlusaduldidndule ddunousail den
Usstandayaii ezt (Select Import type) ldenAudnuug (Select Attribute) uaz¥iin1sna
Svandoya (Upload File) tlaidentoyaiidainsiiuazdiivanteya vimnnasulvandoya
wialWddoyaiideniluiiiudeyauasiifomuussiandayafisvinduasaudnumy Wy i
Uszandoyaiioziidn u ngaanuduius (Association rule) wasidenanidnunzggiidugglulsl

W& (Spring) auiiinlwddoyade AssociationRule_spring Liluiiiudeya
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aAYsIwNanIsANLUIY
luduiifunisefusiernanisaniiuau witeenduniseiusonanisaiiiueuanism

nnAuEUS Mmsadlueanuliidadule

4.4.1  MIBAUTIENANTANTUMUTAINITNINGAMITUNLS

MnMINLaAgANduSIaun Ienganuduiusndauiaulaiietulung
L A VA 4 L4 o L v e v ' Lo 4 < } ]
puduusragnteyaTungagaduav 2 nganuduius laun ngarmduiusi 1 6
emsmslgieiuinsasanlumnamlsus (hotel) wariuemns (restaurant) udaes
fisnemsnsldanerudasiasinlumnaniiueimsauaiu (fast food restaurant) ng
v o ¢ad v v ) TR a v
pYEIWET 2 dhilsrensmslderudnsiasinlumuanmilsausy (hotel) uas$uemis
9MuA (fast food restaurant) udvxdlsemsnisidreiudnsiasialumianmiiue s
(restaurant) 91NNHANNANRUTYIY 2 nYTTAN Lift Wity 13.066 uay 12.501 amadv lag
v v ¢ Y a 1« alat '
nAINANUE 2 nguutiednlungifinanniaule
) v o a v v cada a X 0 v Y a v v oo
warludugatoyaiiiangarmuduiusninisiiadusuiuiy Aeyadoyaduiiou
Al v v ¢ a .u ] s 22 A1), A A
nanudieu uazumeiieu lnengaudimiusiintusuiu loua ngauduiug driisienns.
msl¥herudnansinlumnaniniiuan (retailer) wazuinisideua (repair data) uda
ilsensnslideulnsiasinlunuangSumisde (bookstore) Maiulunismng
mudiiusvesdoyamsutyndeyasenmudiveadsusslfngarudiniusliunndaiy
Tuwdazyadaya lunsmngrrmduiusvasteyadshisndudowgndoyaniugves
-
\iou
-2

o/ o l‘l’ ¥ IA Ilﬂl
ﬂ?ﬂﬂ{]ﬂ')']llﬁllWUﬁ‘VI mumstﬁﬂmﬂunmwz‘m N uaaummﬁwmmw

P 1 v 4 ) v v €& 14 a <
WNeaUNITAN I.Wi']S‘Qﬂ‘UE]HaWlJ'llJ'fHﬂut’]'ﬁVl'lﬂﬂﬂ’ﬂllﬂJJWUﬁLUU'Qﬂ‘UOHﬂVllﬂUlJ'W'm

P -

: - v =Y ' LY = L3 4 al o b4 H o
N1IPeAUATLaEUINITHIUTASIASARYBINANW LLasmagawuasLﬂu'uaga'lu'u'm gMUUIN

AR } 5 ° v d a -’l’ al 1a o L P = ) 1
Jonfinwiviniu 'VI’]Iﬁ‘UE)J;JJaVILﬂﬂ'ULILIVI!J’JﬂMHV]Lﬂﬂ’]‘ﬂaﬂUﬂ’ﬁﬂﬂt‘ﬂuﬂﬂﬂ’ﬂMMQﬂW:IliJu
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4.4.2 msanUmenansantiuvauaansasnlunasullinnduls

nuansaniua wwitlueasullidadulavlueaiisiaugnsies (Accuracy)

@

a3 uslinailp F-Measure 111 Wasandayalugadeyaiiduiuvasnanamaeuluusiay

wnamliaunaiy wazmsudasnayinswumnamivangas

doyaluyadayaiiinnuvesnanamaeuluwdazmnanyliaugaiu dnesiiadym

o L3 Yo o 4
Tunsyvinlumasuliidndule wansmunisnan 4.12

d g [] o
a1l 4.12 Sanrdrudayaitliaunaiu

Dataset #Class Class proportion F-Measure
all 12 10:40:4:3:24:10:1:114:32:4:60:13 0.070
art 4 86:1:5:6 0.250
education 4 345:27:22:2 0.233
entertainment 3 2:04:29 0.301
fashion 7 0:3:10:4:102:1 0.155
medical 5 2000:140:6:143:40 0.185
restaurant 6 2:2:7:43:2:43 0.138
service 2 5:07 0.393
store 8 15:23:1:23:7:20:21:4 0.081
technology 4 7:10:3:12 0.196
transportation 5 17:5:10:4 0.390
travel 5 1580:2800:1200:3:260 0.216
car maintenance 6 81:3:2:25:9:9 0.159

nnsdunmsiuimnammsfinuniisnsduvesfoyalu 345: 27: 22 2 &

wamslinuindeyaiinaaeuide
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<l v v o ad v 1a Y Wvew a i
Tnefagldailuaaduliindulanuisteyanaumnamfays laaduliiadulan
wirdeyanumnanmsn Tuinasuliidndulanuistayamumuanmyiuiie luaadull
v o 0w ' ¢ ALY a1 v '
dadulafiudsdeyanumnnynisunnd Wnasulidadulanuusdoyamumnanynns

' P YV Y VU a ad 1w ' o o v o
Yiodng LLﬂ%TMLﬂﬁﬂUlNﬂﬂau‘leLLU\I‘Uaigam’mMmﬂwu‘,n'ISU1§\1$ﬂ19'liﬂEJuﬁ L'fJU‘l;ﬂ‘llimvaVI

e

abl 14 v o Y vV yve o o T T T A <
syanlifimaugaiu duiulineasullidadulanuimamnaminnandsiuduluean
fuszansawdiosndy lumasulidndulanuismumnemdu 9 wszlintsmseatadiney
d' af o <l o ~I o d -l

foudsanndudneuifies uansiaguil 4.1 uaasmsmeranamaauiiteudoanniu

Amnauidelagendetnlumaiuliindulavesmnaminsiinm

DayType

NS

Holidays Weekdays Weekends
_ Ny
Eep) (e T Lo

3Uit 4.11 Busaduldidadulomnamjmsiinn

auvnfilunad UszAnsaman Wennanmisudamnanylinssmamsamgi
mnsan wssmnanlianuadeaiulaiadymnnsuimnanydeslimnzauns
wnany endedlumnaminisuuds ssUsznaufmemnamides 4 mua fie aniiivinig
sowing Amesau waruInisvuds uaslumnavyviouiies Usznaumieviianyties 5
waramy Ao aemsu Tsausy Angisa salv wazdununsviendion uaslunanynis

Urgeinwsnud Useneumeviaavytes 6 vana fie aunsalanusiasasus saunudming

L4 .0' L 1 ! J 1 J +V 1 1
sagud G350 1l Avense uwazdeusa lasinamydossalnimnzanisvdnegwnany

1 1 | A 1 L A L ' 1
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51  agunansaniiueu
UgmiiasihhiaueBnslinssideyadmivmsiinnsimginssudldandnsiasin laegld

wpliansmngauduiusresdoya nsailueadulidaduls uasnisiauduueunaindu

nnsAduunsmaganudiniug 1dngeudiiusidenualafiiaivlung
muduiusveyndoyatungnanduni 2 ngaruduiug Wun ngarud@niusd 1 dilsienisns
lgsudnsinsAnluvinanylsausu (hotel) uaviuemns (restaurant) udrazlisnenismsldsny
KuUnsiasAnlumIamy3 e MR (fast food restaurant) ngauduRusi 2 driisronis
nmslgngriwTnsiasaalumnamlsus (hotel) wariusmsausiu (fast food restaurant) wén
efisensnisliseriudasiesinlumamy$uamms (restaurant) 3nngeamdiniusing 2 ngdl
fn Lift wiAu 13.066 uaz 12.501 mudady Feen Lift iludiusuaniimsiaguiuuimanisaidou
drouasmgmsaidenianuduiusindesudlvulasdiAminnda 1 uansiinisiinguuuy
wansaldudreidunisdnalumaiaguuuuimanisaldiuean drafeunin 1 wanviinsiie
sUwuumgnsaidngglildmsdualunisiiaguwuuivensalduen drawiiu 1 wanviinisiia

sUuuumansalidudemgnisalduebifinnnudiniusiu

v

nnnsandusumsadilusaiulidaduls luysteyafiinauieudes (imbalanced
dataset) svihilumadulifndulatinmvinnaudnmansuiiiarueudsanawiniy Uszneuly
MolusadulivadulafiusdoyanumumanyRavs wnaminisfne wnangtuiis woany
n1suE mnamimsvisaiien wasmnamjsumvus Wuadoyaiideyailifinuaugaiy day
Lusasuliifdulsfiusmumnemiinddrduivlisaifinsinnoudsaasneuiiinauiey
Boavintiu

yinmsAndunumaiaivweundtu faansauiduveaiuneundindunugléauls

4 v o ' v 3 v
Al druvedldausialy (usen wuseanidu mituanmaninsanvesdoya wiuanawang

g wasnhuanswalunadulifaduls uazdiuvesfquasyuu (admin) wisesnifudiu
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nawamsaiiunuasnuilumuadieyaluduvesnudnvasmnamy Wunseuiunsi

AaaviagnTeuATEY fuvaspudnvuzmamiudadinmumnaney soibinanisduiiuau
' a ) 1 y . ' - v
sonuliivsz@nsan Wy nanyN1sYUal (Transportation) uarn1sMoane (Travel) 3snos

watedndnauity sauind (taxi) mseghumnaminsuudwnaimuavynsviediemial
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