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We have studied the relationship among the factors of car purchased that

the sample using to forecast the type of car used by the population through “Data

Mining”." The study used the samples of King Mongkut's Institute of Technology
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Studio program. We found that the accuracy values from the methods were 59.09%

and 72.73% respectively.
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2.3 nMsnue (Forecasting)
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dieldd1nsuadisluing way Data warehouse Sauduusyloatd1niunis mining

foyasnnunasfeyanats 4 unasiidunuuinureinfagsiiulule §q
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Data warehouse v UsT3toyaanunasioyamandu lunsidondrudas 9 veq
record wae fields finssUsziiuiionisvih Data mining wardsdndudedddnis query
Joya31n Data warehouse mMsAnvnafildainnisvin Data mining aziluuselom]
og1an Taglawrzdmunsyaulueuiandsd Data warehouse [uunasdnifu

v =

Toyatiiunvsevayaluedn

satiu Data mining Wav Data warehouse asiludagiu laenaluudagane

v

'
a °

TN ez imalulal Data mining WAy Data warehouse 1157AY
2.6.3 Transaction Database

Transaction Database tugutoyaditiudoyanunuinnnisailusuzle
vaugnils 1y iiuteyaluiadasuiu (Wusu Taovinluua Transaction database
2rUsznaumulig TnefiudavisnnosnsununIsUsLUIaNaTIoNITNEY
(Transaction) 1ag Transaction Wil 9 2zU32NOUMIENLTELAY Transaction du
nilafien (Tran_ID) wavAadued item fiad19 Transaction ?Tum LU item V89
n15&aoly store éhasmgﬂﬁ 2.4 @uvad Transaction database @ suni13vey

989U5EN AllElectronics

frans I | hse o em D
Tion 13,18, 1ie
T200 2,18

gﬂﬁ 2.4 @14 Transaction database @usumsvguasUsEn AllElectronics

fian: https://z—p3-Lookaside.fbs.corﬁ/ﬁle/l.%Introduction

2.7 MIIUNUIZANVDITZUU Data mining (Classification of Data Mining

Systems)
e 3 ¢ 6 v ' v vy [
Data mining +Juransiaiursaussyndldanuiluaiuise 4 wrlineduy

FaUsgnaunle Database systems, Statistics, Machine learning (119138U383LAT04)

(Y]

Visualization (n15a$13iuudaadliiiunin) wag Information science uanaNTeRuaL iU

J
Y
38lun19¥in data mining Magunnadaanainisie q wldussand wu Tisealdaisa
(Neural networks) We@u3a351WLa6 (Fuzzy and/or rough set theory) mSLmua\iﬁmmﬁ

(Knowledge representation) {udu siluegiueiindeyaiifeinisazyh mining 40199y

Y Y

Ulusaumaiindu 9 lodn W nallanisiiunisduaudeua (Information Retrieval),
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Pattern recognition, Image analysis, Signal processing, Computer graphics,
Web technology, Economics (Lﬂiwgmam%), Business, Bioinformatic (Faa15auLne)

138 psychology (Aninen)

Database
technology

Information Data
seience Mining
( Visualizstion ' ‘ Other disciplines '

sU#t 2.5 Data mining (Hugasanve sV I

Statistics

Machine
learninyg

fiann: https://z—p3—tookaside.fbs.com/ﬂle/l.%lntroduction

feannanaTiviene 1 Basennsvi1 data mining Alnuddemaduiladiesyuu
data mining A uvAIAvETe SaaLN Ty fau Selmesiuunszuu data mining Foaz
glsildanunsaldmldnsaninaufonis

2.7.1 inauailunsiua¥invad Data mining

2.7.1.1 psuvsnnuydiavesguteya (kinds of databases)
nsuUmuilnvegudeya (kinds of databases) 1UuN1TUUINM

a o

yfinveig1uveya (kinds of databases) LﬂumsLLﬂammswgm%gaﬁ
S o | R b a 1% a a o A
JaLAU 10y WURY data model B38UILLNNVBITBYANIBUDNALATUN
Agated d9961919U 81uUA1Y data model 8139¢ 8 Relational,
Transactional, Object-relational, 1159 Data warehouse mining system
Judu
2.7.1.2 NMsuUanuiinvasedAnug
mMsutemueiinvetasnnnug unisuddleefinnsandnumgau
vi2aniniiilgannnng mining W nufiierdesiunseiutednumuzaui
Atastunisiinsgsiauduiug auiieadesiunisiuun msitug
v ! & k4
N5IANaY tuau
2.7.1.3 nswusmuviiavaanadaiununldy
asuUamurinvounadafiiiunld unisuudagfiansanain

watafuald 3935 lun1sdin1daszideya WU Machine leamning,



157

Statistics, Visualization, Pattern recognition, Neural networks vluau
yonandmswualsenniifaesudsafinsdwmedanseisnislunis mining

1159UNY

2.7.1.4. ANSHUIAULDNAATUNES19TY
N1TWUIANULONELATUNAS190U 1TUNSHUIALLENALATUN ITa51

Data mining

2.8 walladng q vaumnilasteya (Data mining)

nsundanivesusingie 9 1agld3s Data mining Tunsazaufzdinadadioy
vhurldldedramnzan Taswedaiitanlflutagduiuinnig duluginanmanima
Al (Artificial Intelligence) w3aaansaus Favzveeniossueunataiignldiudeudi
LWSUANY D819

1. Association rule Discovery

2. Classification & Prediction

3. Database clustering %38 Segmentation

4. Deviation Detection

5. Jubin 9anesniu (Genetic Algorithms : GA)

2.8.1 Association rule Discovery

[

Association rule Discovery 1Jutnafianileved Data Mining N1 Agyuay

o

annsatluuszandldlaasaiuausig 4 vann15ieuesisi e AsAum

'
oA

mmé‘q’mﬁuémaﬁay)amﬂﬂagmmmiwﬂﬁﬁaEJLwaﬂﬂﬁiiﬂumﬁmeﬁﬁ%aﬁwm8

74 v

v
A a

Usingnisaliag o W3auInaINNITIATIEin1sTe duAvesgnan 138nd1 “Market
Basket Analysis” %QUWLﬁumﬂ%'aasaiumWiﬂaﬁiwﬂuﬁ' Han15inszeiTilaazilu
Fmeuvasilym Fen1siesiznuuindunisld “nganudusius” (Association
Rule) itoynanuduiuduasdoya

fhegrensimadadluvssgndldiuauets lud seuuuusimidsdoliiv
anéuuusHlLITRTes Amazon deyansdaerimunves Amazon Sainunalugiinn

v o

zgniunUssuianafieviauduiusvestoya Ao gnAnfideniladerdunis q

=]

1%
v

Tnazgenilsdaiaulansouifumelans ANUdURUSTlAINATTUINNNSHAIZTEINNTE
ihluldannlddnasuugihudidesulafinfulitugniisgondsdoaniu

FD819UY



18
buys( x , database) -> buys( x , data mining ) [ 80%,60% ]

! i dv o A Y o ~ dy v A Fieh
MUBAINUIN LUBLONUNAD database wdillonanazdonilsde data mining

f8 60% uaziinsPerianlsde database uwaguilide data mining W399 U 80 %

2.8.2 Classification & Prediction

Classification & Prediction 1lunszuiunsasna model dansteyalvioglu
nauitmunul fegradu Sanduiniewdn fun & Yiunans lid Tnefiansan
nnUsyTRuaznanisiiou Mieutsszinnuesgniindede ldvsel Tasfiansanan

foyaiiflog nszuuns classification fAudseanidu 3 Tunou

Training data Model Construction

!

Classification Model

Testing data Model Evaluation

l

Classifier Model

l

Unseen data Classification

EE

53U 2.6 nsruIuN1s Classification

fian: https://z-p3-lookaside.fbs.com/file/1.%Introduction

Model Construction (Learning) tlutumsasisluinaainnisFeuiioyaiis
nstunaataliifouiesudn (Training data) Feluiaadildorananslusduves
wuudiulsl (Decision Tree) wiauuuiinsoaiiin (Neural Net) wiedu 9 Tuffuiiazi
watalaunly

Model Evaluation (Accuracy) {udunisusuiiunimgniedagendedaya
ildnnaeu (Testing data) FeaarafiniiaTevesdoyaiilinaasuiazgniiun

Wisuisuivaananmulannnsiiuigain model Lilenagauaugnaes
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Model Usage (Classification) tdun1sirlateanlaluldivoundgmnilu
msduundeyadiliimeiuinneu (Unseen data) Ingagimsvimnenguliiudeya
A i < I A:gil
Aldipeuannaudl
2.8.3 Database clustering %38 Segmentation

Database clustering #5® Segmentation Wunszuauni1sasng model

I ¥

WewUsdayadunuungu lnefilddarmdrinvsiivisnuaings lnensdangudoey
mananalearnnisiiansanauanifluvaty q Sfvesteya trmemsludeyaiidnvuy
adeadsiudndunguifedduld wu Wesiansunnmsnsganedeya 519

v
[ 0

winlean mnfiansanisnsyateteyale 2 37 deyauuaisuudlailu 3 ngu anug

a oA

Tnifilafeluanyvesdoyanivun axiinguindneiuiios 3 aguwyintiy
gnfog1an15ualUlY viEnnansosuduiavialideyanunnieiuleya
Juifiaugnan FelifauRuidounuandisiveanty walaunsafmvualaiingu

andndsgliluseule fsvivBosedugs wldmladuduensydu

\ i ™

7 ]

SUN 2.7 §78879n15 cluster Taya

fia: https://z-p3-lookaside.fbs.com/file/1.%Introduction

2.8.4 MsasamArulesiuy (Deviation Detection)
nInaAIAILTE U (Deviation Detection) {Wunssudlunismen
yasdayaniuana1lununsgIurieainnfAnlindanuuandisiniesiiiedle
IngludnldisnsmsadAvisenisuansliiiunin (Visualization) dmsusiegng
a0 aa (% ! & v 3 A @ a o
nurBnsinanilvldnunsessevaedulseurietnsinsinUaoy SIS

asavaunnseslugunululssnugnamngsy

2.8.5 Jlufndanasiiu (Genetic Algorithms : GA)
JwRndaneifiy 1unquiidiasnszuiunsITauINmesssueIR Ao

MsAnionMsIIHRLaYOIRENUgIUANARMIRugn ISl NSt nenan vy
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#19 9 Wgagualy Aannsadiunimunldlunimimeeuiivanzauiignvosudas
Jaymn Awdindane3fiuluisnismameulaensiansan waganiun1sannguues
ﬁmawaaﬂmmﬁgﬂa%fwfumimamiﬁﬁﬁa A NMsulasAdUsnsenisdines
voslymieglusulasiadraweslasiulan (Cromosomes) fifuun iedniden
TnslulsufmouiingaudmivasdfannesdmeuliAtununszuiuns
ynaugenans Insnsuanivdsurminivesia 4 seninlasTulesiigndniden

1%
U Va2

wavyhlviAneuveslamgnuiulslvnau

2.9 masguingulseansamislun1sduunuasinunedaya
lunsiSsuiigudseansaanveislunisdwuniazinuiedeyaisiaeinnas

Uszenaldinas fdaneltull

a

1. Augnded (Accuracy) : axiiadosiuamaininsavesddnundoyadign
a$19tu fagaunsoduundeyaildinenuiaannaulfedisgnaes Tnslunsinanugndes
andszfiuldannisligadoyanis § mFeunninidafls) dusnainyadeyaiFous
(training dataset)

2. A5 (Speed) : zifioatostuaanildlumsmuinsisludiuveimsadia
uundeyasaznisiuun/innedeya

3. AEMUNIL (Robustness) : IxiAgataatuaLasnTavesfisuunviesaviiune
Foyaftesvmshunglfegiagndesnndeyadaruiiidssunuieimsmameluvestoya

6. uBandusiousinadoys (Scalability) : agiigatesiunnyannsalunisadi
shduundeyaieiiusdeyaldedriiussansnm Weildoyaiifesiansaniulium
1N

5. Awaunsalunisidnla Unterpretability) : Reufleatuseiuanuaunsadios

gninlalumduunnievinnedeyaaingldau

2.10 Yendaidevaumiosdaya (Data mining)

2.10.1 Yafveunilastaya (Data mining)

1. fumndeyaidrfauasiduiidosnisiuevdouludeyavualvyld ane
nanledn awnsesduluumaymsle

2. annsameuausiensUuasunagnsldessinida

3. anldinetes inudoyaldun

4. 1n15l% Data mining ag1uNINaNENINATTIATIONTY
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2.10.2 Yaidevaumniasdoya (Data mining)
Data Mining Wuifissn3asdefldlunisimszsivingu lawsadilagsia

wioidladoyalafivinau dadugld Data Mining Ssdnlusdesfianuianudilalu

17 a

dl -~ Y] as v & ] ! < R '
ﬂa%aﬁqiﬂﬂ LAIDNUD LLa%aaﬂ@a‘V]miﬂLUuaUqﬂﬂ aﬂ’]ﬂl'ﬁﬂmqﬂ Data Mlnlng ALYIYUN

| '

suluuuarauduiusvesoya wildlaseydn A1v09tayadss nseANuans

auduiusidussaanely Wuissanmsyhunewit fléFasmsdaduladnads

Jupudleindiin Data Mining sztredumaneulaedilidesniumiany
ln 9 $uie3udn Data Mining Saseanistviglduenguuuuresnsdumnoude
ofls Data Mining_llfdnuunufinnudingresimieset wisniduedadiofiay
eliinimsgiviodnuimslunisediuguidlaiuedied wenani fuslnagh
gnuaenluwsyaeng 9 1wy msldieiuiiles Yssvmugnuaendamaiianisnain
Tungnisilesla i 1‘14m3$1’mm§|uﬁmé’ammﬁ3mswﬁ%’aa&a‘lmd% Data mining
vialfuszaguiinislddrefinuilesunuiiorl Uieesuanisegrendulfogradu

ALUIY

211 wqwﬁmmmé (Bayes’ Theorem)

W x \Uu data sample #ly3 class way H \Uuauufgnuidn data sample x aglu

a

mana C lutym classification w3 diasnisiamun PHIX) Asmamuiaziuiiauufigiu H &

' i
S aA

data sample X 1ng P(H|X) (Hu posterior probability , posteriori va¢ H Aidlauluuu X

Posterior probability digsn156eil

_P(XNH)
P(H|X) = TR
Tngp (HIX) fla A" conditional probability WiaAAuazduiiiiin

WIRN150L X TUNDURALILIWANISAL H 71U
P(X N H) A A1 joint probability #3eAAuUIasLduTiugn1sal x
Wag WAN1sel H Anfusumiu

P(X) Ao ArAuhaziluiivenisal x Andy

fog1atu T data sample e fruits fi95unedis color wag shape

W x = red, round uay H Aeauufgiui x U apple
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mesazﬁu PHIX) =X Wu apple ﬁﬁmm red wag round

lunanduriu P(H) Ao prior probability , priori probability 989 H

#etns I data sample a9 10u apple Inelyaulagusnwwes data sample. P(H|X)
%%ua&ujﬁm’fa:gamm'j’] P(H) (prior probability) Favauiu x

lng P(41B) fo Arui1ziduveaunnisal A Tawiidouly B wulisafuiu
P(XIH): x Sdoulavy H

X : red and round gl x 1Ju apple 910 H A® aumagmﬁﬁx Ju apple

fefu PxIH) : red and round fideulvindoadu apple

P(X),P(H),P(Xm)muwaﬂﬁzmmé’w%ayjaﬁlé’m 13991314 Bays Theorem

AuInlag

P(X|H)P(H)

P(X|H) = PO

2.12 Naive Bayesian Classification
= v ¢ o a g o = ' < 1 5
n1sssuLuuudilumadanlinguiaiuitasilumiunguasiud (Bayes’s
Theorem) iiievidnauuigiulauivzgnsesiianlagldninusnauntia (Prior Knowledge)

lown anwezluneunthdmivauufgiunia sauiudeya Wuaruuasfuidunald
Ao a v

dmsuanufgiunilen liemauyAgILAANan N1SISEUIHUUWENABNENNITYEINITAILIM

q
£

anuiasturesudasaunigiu (uiifAeparanevienadwsmsvine) lnonisisoud

LLUUL‘UéL‘fJumsSwinﬂul&ﬁmmnﬁaasi’mlmiﬁlﬁmgnﬁnmﬂ%’uLﬂﬁaummﬂmm Fedlua

a

ensiiiuvsoannuhazs Juibifingsis susudeuld 33nsiiduuuasgnusuaeuld

mushetdluaiild Tngnuaniuanudiduifidenisiuiea faamadmunevessodold
anunazdusnfigaussdumiigny

Bayesian Classification \Junasuuinaralagldndnadfalunsaviiuiegaananiny
unzduemndnlfviloufuiinnuiesdulinguieisunusasaana axldlussdanug
\Aeiu Bayes Theorem (ngufjradiud)

Naive Bayesian Classifier : 2881490 3 alaan Classification algorithm 14
wW3suLfisuiu decision tree wag neural network classifier lag Bayesian Classifier a1

] Aa

Iidlu database vuraluguazaiunsavinnuldiss Inefauyfgiuin wansznuiillse

1%

wenvitidvesmananlyisnTustiuaiveswenvztuidy Sunauufignuiiin class conditional

Y

independence fiUsglyvtifoanaugteulunisiuin

Naive Bayesian Classifier 50 simple Bayesian classifier fin15vaussil
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1. usay data sample azuanaduiid n iR X = (x,x,,..,x,) ¥11AI1 N
#5719779874 970 n-attributes [A;,4,,..., 4, ]

2.8 m ARNACLG CriiiiC ‘ﬁlhii data sample X (li3aana) Classifier (15
Suunnanaaziungi X azeglu aanaiisl posterior probability gegafitliteuluuy
X)

Naive Bayesian classifier azfuunlyi X (Yeyaiilaiinana) oglunana C; f
rowilo

PCIX) > P(Ci|X);1 <j <muazi+j

P(C,|X) MLiAd9an3£L3en31 maximum posterion hypothesis Tag11u1

Uszandldiu Bay’s Theorem loisiadl

P(X|CHP(C)

P(G1X) = POO)

3. p(x) \WuArAIndmsunnaata d151lad class prior probability 1519¢
anufladmnaatadial class prior probabilit 4¥11fiu A8 P(C,) = P(C,) = . = P(Cy)

lneuaay class prior probability #l@an

5
PGy = %
@ =3
ng s, A9 1UAU Training sample luaana
© Ao IutoyameTuIaig

4. nlvgadeyaniuusay attribute azldnsinaigeas 519zann1sAILIN

Tngld class conditional independence (Anuludaseroiu) lagdn condition

@

independence agidudaszroaiu aziimnuduiusnenual

PixIc) = [ [Peulcy
k=1

~ 2 < a (Eged )
NUNNTDIRNNTUBATERBNU P(A N B) = P(A)P(B)
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[

Wy Nsleuusey 2 A9 deenmiazldiinasenisloumivyassselulay

AL TUYeY P(x1]C), P(x3|C), .., P(x,| C;) @1119041910 training samples lny

a. A ldTGeuly wds

Sik
P(x,|C) = 2%
CAES:
e s, = wnudeyalurana ¢ liA x, dmsu 4,
35 = dunudeyaluaana ¢,

o £

b. 81 4, Wuaniiaunaiile seiuwennstiniseiuisoauuilasldnig

o3

1Y

NSEIBWUULNNE (Gaussian distribution) fiafl

1 _(xk—#ci)z
Px C = x’M.’O-. = e ZO'ZCi
(i 1Co) = g(xp, My, 0¢;) \/EEO'CI.
108 g0, M., 0. Ao ATNNUILUUTDITIATULA T UL U

Un# (Gaussian (normal) density function)
A NTULONNZTIA A,
M,; Ao Anaay
0y D ﬁauﬁmwummg’m
Imaqmmiﬂssmmm‘uLmL%ﬂuﬁ%ﬁﬂmﬁﬁwmLL@VW]‘%G'N? Ay @m5U
megntoya luradd ¢

v

5. lunasd¥angquuesaana (classify) vee x Mmdudeyadiluinata uay

RV

P(x|COP(Cy) HAli Aumand ¢, Ine X aveglunana ¢, Arowlo
P(CIX) > P(GlX);1 <j <smuazi #)
w%a%vumﬁﬂashwﬁa'jn x azglunana ¢ fiflen PGIC)P(C) mmﬁqm
2.13 UszaNSAINY8IN15IUUNAANELUULUE

Tumangud) Bayesian Classifier figns1anuianaiadosdiniisuiunisdinunaaa

du sgndlsfnulummguiiuianuuandisfuduasujiieuese veluniaiteuls
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Anuinviluvesdoya Bayesian Classifiers fiuszleyilunislivnnantanguidaiau
1NNIINSTRUnAIERUUEY magrndu meldReululaqsausananwaluguuuuves

neural network Wae curre-fitting algonrithms ale output LU umaximun posteriori

hypothesis #ldiunan naive Bayrsian classifier

2.14 Anagrean1sinueaanalagldis Bayesian Classifiers

M13199 2.1 Toyamegmsiueaaalagldls Bayesian Classifiers

arau 21¢ (Age) Income Student Credit_rating Class :
buy computer
1 <30 hight No Fair No
2 <30 Hight No Excellent No
3 31-40 Hight | i\~ Fair Yes
4 >40 Medium No Fair Yes
5 >40 Low Yes Fair Yes
6 >40 Low Yes Excellent No
7/ 31-40 Low Yes Excellent Yes
8 <30 Medium No Fair No
9 <30 Low Yes Fair Yes
10 >40 Medium Yes Fair Yes
11 <30 Medium Yes Excellent Yes
12 31-40 Medium No Excellent Yes
13 31-40 Hight Yes Fair Yes
14 >40 Medium no Excellent ‘ No

fian: Data Mining Concepts and Techniques, 2012

ms¥iuneranalag Bayesian classifier I5daInsiungnatavesfiogstoyadilas
mana tnelddayalumsiainuuu data sample el UnELenSINRALINY age, income,
student tag credit rating Auann3U76 class label Ao buys computer fifien (namely
{yes,no})

TvEy = Aand buys computer = “yes”
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G; = A& buys_computer = “no”
Tne unknow samples el
X = (age = “<30”, income = “medium”, student = “yes”, credit_rating = “fair”)
A1urAY PIC)P(C) tedii = 1,2 P(Cy) Tt prior probability ¥84lfiayAald
aunsaA1uanly training sample lalay
P(buys_computer = “yes”) = 9/14 = 0.643
P(buys icomplter=nos) . =5/14 = 0357

Wamuwind P(x|C) , Wehl i = 1,2 i51aunsasuinsiuieubulanad

P(age =“ 30 ” | buys_computer = “yes”) = 2/9.4= 0.222
P(age =“ 30 ” | buys computer = “no”) =3/b: .= 0600
P(income =“medium” |-buys_computer = “yes”) =4/9 =0.444
P(income =“medium” | buys computer = “no”) =2/5 =0.400
P(student =“yes” | buys_computer = “yes”) = 6/ % 0.667
P(student =“yes” | buys computer = “no”) = 7% $£%0.200
P(credit_rating =“fair” | buys computer = “yes”) = 6/9. =0.667
P(credit_rating =“fair” | buys_computer = “no”) = 2/5¢=0.400
1N
PX|C) = Tk=1 PCxelC); i= 1,2
azld
P (X | buys_computer = “yes”) = 0.222 X 0.444 X0.667 X0.667 = = 0.044
P (X ['buys computer = “no”) = 0.600 x0.400 x0.200 X0.400 = 0.019
1N
P(x|CHP(C)
azle

P(x | buy_computer = “yes”) P(x| buy computer = “yes”) = 0.044 X0.643
= 0.028

P(x | buy_computer = “no”) P(x | buy_computer = “no”) =0.019 X0.537
= 0.007

[
(Y]

Aun19uI8AaIa buys computer 1835 naive bayesian classifier 1@ output

1Ju yes dmSudegne x
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2.15 duldinnsandula (Decision Tree)
mii‘hLLuﬂﬁagaﬁaaﬁulﬂﬁmﬁu%%Lﬂuﬂsxmuﬂ'ﬁai”wﬁuiﬁ%ul,ﬁaiﬂumiﬁm%uh
ndeyaiivainuydeyauuusgie fulifndulassusznauludelnuasiig 4 (#laily
Tnunlu-nonleaf node) ﬁsﬁagﬂiﬂi’flummamﬁaL.%ﬂJlW%LL@W%ﬁW?Mﬁ@ SRRNIGHG Tnef
uwraziafuvedluuanil 9 sgmnedsmidululgannsvageuiusenvidasiug uazay

v @

UsznauludeTnualy (leaf node) 719 axiimnavydeyedaiived Tnafoeaulidndule
fazuaninisviung @mé’nwmxﬂuaagﬂﬁwﬁ%ﬁ’mﬁ%aﬂauﬁ’;ma%ma%umaqﬂﬂimﬂv\mw
Imai‘wuwmqﬁiﬂ%ﬂmm%%gﬂLmuﬁaaﬁLmﬁauLLaﬂMumIU%Qmmuﬁwaﬁmmﬁﬁu
antiuinualuasndulnueiivs venduleyamnauyiasineuiisideans enficdu “yes”
ERIGN Qﬂﬁﬂ%%@ﬂamﬁuma%uaz “no” wmaﬁagﬂﬁwﬂaﬁaﬂauﬁaLmaﬂmaﬁuiﬁﬁgﬂﬂ%’]a
Fuoradusiliiddnuaesduluusviearnaglidulunsald
wasnimsafedulidnaulauds sxaunsaldiulidadulalunisduundeyald
Ima%ﬁﬁmiaﬁ’wLLuﬂMmmwgmaﬁaggaLiﬂﬂas’wﬁa q (ivsznaulumenennstofisng o uiag
"Lm'mswwmmmﬁaga’luwma%mﬁu q) fhensisuieuuennsoidieglulnunsindu
yesuenysiaflusanesaiiiansan lngazvhnisUSeuisunnlnuasnluauiduuely e
nuiduualuagiilimsiuiommnavyeyaveasanesaiivihnisiiatsan

A a0

fuliseauladunuanlunisuansdriduveang ilinadnsviedauazidunis
Ansununadanisiuniesteyaiufiionuiniian 1uunugiediolasadiefuld
Usznoudae Tnuanelu Tnualu uagna

Tnupn ety (intemal node) wun1sinaulaviemsnaasuiuuwennidon

A1 (branch) Wnuwadns (outcome) vasnamaay o il dululgomayos
wonv3don

Tnunlu (leaf nodes) uufis Class viianauvesdoya uaglvuafiaguuanvosiulsl
158031 A3 (root node)

14 %

msﬁwLLuﬂMmmmg%’auam&mulﬁéfm?ﬂuialé’%’ummﬁwLfJuazJNMﬂ Laygn

Y

Uszgnaldlunatesqau o1y n1sudnuazn1slder(medicine) N1s6anRUAIA
(manufacturing and production) N153LAS1¥N19N151U(Financial analysis) A151¢AEAS
(astronomy) 8gyT7Ine1(molecular biology) \usiu a’lLmﬁﬁumﬁmﬁﬂﬂﬁ%mmﬁwé’u
\eunnanivamananeysznsee iy 1wy

1. lifeansasdaruilaguiamsimundmnsfineslagifiofioginnisadauldl
indula

a A

2. anunsndanmsiuteyanivanyiivsetoyaiiivatg quenmidanla
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3. nadnsfilazdusiulddndulanegluguuuuiilade
5 1% ¥V Y o a 1 v 1 o 4 1 <
4. Jupsunsaddulifndularsuinhsuaransoinulaegeni
5. gnazlinanisiundayafiininugnaesreudnegs ndsenafusyiunudnvuy

YoetoyaniaviinIsRasamILIguiy

middle_aged senior

JU# 2.8 megiulifnduladmsunisiunaudnuuzvesgnAivinsseneuimes

fia: https://z-p3-lookaside.fbs.com/file/10.WeekX

2.16 n1sassduldinndule

Val v A L

TuraUaevesun 1970 WWRUNITENI9AIUNISE8UsVBUATEY (machine learmning)
4 b S

Aa J. Ross Quinlan laAnAusanedfiudnsvaireiulidadulaiififadn D3 (iterative
Dichotomiser) sextidwanisosen 03 TUidu a5 delinmeundudaneifiufugud
Tfdmsuiseufisulssansn1mnisiianuredane3iumeg nemuNsseusuuulaou
(Supervised Learning) ID3 wag C4.5 ié}ﬁ’lmiﬂ‘izEgﬂﬁﬂ‘ﬁ%ﬂﬁlf?ﬂaﬂuﬂ (greedy approach)

Tunrsadreruldnielaisnisuuy “top-down recursive divide-and-conquer” Tagvinnag

o

RTUYATRYAGMTULTYUS (training data, LUAYBUIANDIAVBITOYATILAALLIAADIAL

Y

Usznoulumeignvaswannidadansuazuannstinnvauenfmnavyvasioyaisnnasn

1u9) fensuueyasenudiugeslusenininszsuiunisasauly

'
v @ A & ala A

mdansiaenuenn3tnffiey Mg Information Gain wag Gini Index
danasiuilglunisasisiuliifnduls (Generate_decision tree)
dunavessuldinduls Ao Yndoyadmiusuud (D) Avsenaulusiesanasnsineg

nipuiunuIAVLUaya
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a ¢ i e

dadvealevmItng (attribute_list) fie dsleSuneisnudnunizvesdeya

Bnsdenuannidad(attribute selection method) Wuisn1slunisdnduinag

aaa

denuevmitdlaningalunisuusteyaeanniuniiavyveioya

danaifin Mmsatduliiindula (Generate_decision_tree)
Bunn - yatayadmiudEuud (0) Auszneulumuisaradasirrdasiumanydeya

- faduauevidii (attribute_Llist) ieBuefisnudnuuryaataya

- FEnaidenuanida (attribute_selection_method) WuiEmslunisanduinasiden

wanitila (Favign) lumsuisiiayasennmmuanivasdoya
winn fuliiinduls
(1) afreluua N
(2) if nnusnrainluyatioya O Swnamy C wilaufuismg then
3 return N lugnesiduluuslufiinuemy) C wuuay
¢
(5) return N Iugm-.:i‘i&ﬁu'[num’[ui’iﬁummm_i C (Iaer C wnannmistd majority vote Au

=

if attribute_list (Uwiendne then

wnamjvadiayaivhnisinaunimun)
(6!

=

dszyndld Attribute_selection_method (D, attribute_list) \iafissuuavitniiadiagn
Farldidhugmuiisdona (find the “best” splitting_criterion)

(7

@

-

vimsiwustavasimua N ewdauevitaridinainduneuit 6 (1a splitting_criterion)

if uavidthildandunaui 6 (splitting_ attribute) Srndiululiluanstuuuliseidas
(discrete-valued) uas attribute_selection_method sanbivinisuandayaasnilu
wanuqaIu (multi-way splits)
9 avnwieueviiinilénnduneuil 6 sentindaduaenit (attribute st =
attribute_list — splitting_attribute)
(10) for urazA UL j vasmavitianniusaudt 6
(1) Mvualdi D; fis wanausanedauasdoyalu D Aiienluuewitansaiusn j (Ranisuds
fayasanidudugmumidulldluwanithiiviansiiniswm
(12)  if O Wiuwadna (Lifisanadelaanlu D fiidluwenitinsafuda )
(13) vnmsaininegnlifulvun N lnslsaitaisiuen Sulmaluii maam
€ (lag C N5 14 majority vote)
(18)  etse viimsadulvusgnlinuluum N #ap Generate_decision_tree(Dj,
attribute_list)

(15) return N

v

sUR 2.9 Sanasiiudmsunsasiwiulddindule

fiain: https://z-p3-lookaside.fbs.com/file/1.%Introduction
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Partitioning Scenanos Examples
: @iyt o y o1 ¢
: i £ 3 = > £ s
£ % 2
/ \ Al S
a
A S plit_pe \ > splir_point < 42K > 421000
e D / \
or & [red, green}?
/
yes o yea 7 w

JUR - 2.10 torinmvessuliisingila

fian: https://z-p3-lookaside.fbs.com/file/1.%Introduction

217 §rsmdenuenviatadvasulsianaule
F133an1SIA0nLaunnsuls (attribute selection measure) ¥ i"-ﬁ'ﬂﬁuiuum

[ d

splitting rules A Wnrsanualunisiaenuennitig (splitting criterion) 919 mmzafﬂm
iiauusdmateyanazgnldieutsdrugatoya D senuyadonadesq msutyedeya
ahnsutsmuaiiAngulusenvidtasuds 4 fignidieonin ypdeyatioonils 9 azdszneuly
fumvensaroiafiduanuyindeutuuinian uenwiloninmsudyadeyaudn ety
n1sidenuonnidadiausniinisdndifuuesusnmitdnldlumsesursyndeya
Tnendsmnvnisdaddunennitaiitaaziuugsgaargnidonlulutonyitdaldus
Toya (splitting attribute) Tunsalit splitting attribute rfisduluwenystasuuudeiios
‘Vl%’aLi’]Qﬂﬁf’lﬁﬂiﬁﬁgwﬁﬂﬁﬁﬂaﬂﬂLL‘U‘UVL‘UUW%‘I 15798 AINSIUER split point #38 splitting
subset itoagannsaUszanaralslunsfivsutsndoya iaglitioudvelud
uunlii D Ao yadouaseuiiuszneulumelamsusanasn fidwurazisanosaas
Usznaulufearlunennitadsnegflanunsnedurefnninvuzassdoyaisanatatiug

i e &

swdwlukennidudnusveniuiavdvesteyalusanasaiug auuilvuenvstinidu
vanavyjyasdoyadiafdululdvisdy m wunemy faiu lusaresanileaziinnadeyaidu
¢ (fori = 1, .., m) fvuald ¢, Ao lwaveusanasafieglununany ¢, fmuald |c,| uas

C;p D wausAreinfeglugadeya D uaz ¢, AUAIRY
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2.18 ﬂ'ﬂmuﬂfmui (Information gain) wazAsEaN (Gini Index)

Annuanuiasiduiidianisuddeyaneniduyndeyadosiilaiuauiivuadi

aa

wndvans Tneandezanussandldludanesiiu ID3 Adginsidenwennidaddmiuuds

Y 9

saa 1 Y

%azﬂamm,l,aw%ﬁ'mwummummgqﬂﬁqm 3 sovfunsidenuenmitdfidesmsdeyadi
Yeufigalunissey/udstoyaseniluyndeyadon Tumssidunuiduduszdesiuainms
ANUIUMIAT Info(D) wiafi3undnegramiledn a1eulnsy (entropy of D) faznuneds
mmﬁmaaﬂ%mm’fagaﬁé’mm'{lumasz‘q5mmmmﬂ'°uaq%m$aLiﬂﬂa%wﬁaﬂmﬁm%’ay)aﬁ%

£ %
=® v v v

TuiusnsdvesTuIusAnesaldennAdIfuLAaE NUIAYY ABsanunsafuIbasall

m
Info(D) = Zmlogzpi
L=A,

lo p; 80 Manuihasduiisaresaniqagiinnanyvesfeyadumnany ¢ B

AN50AUILARNN:

|Cipl
|Cil

'
aa 156y

auuiindosmsisuisyadeya o eaniliugeadeyadeslasldionmiton » Nl

k4 14
a ¢ = [

indulugadoya v MALANAITY ({as, @ -, @) fenviang a dediindudunuuly

doLfioq 1s1azfinnsanisudsyndeyaseniiu v yadeyades Tnvaunsanusldiy

a1

Dy, Dy, ., DoY) W08 D, Tanagussqlumeianvansanainfiuenviton 4 drndua, Jusu

i }% ]

Tnourazyndeyadogazdenadasiuidesiiunnoonanluun N iinawinisfiansuiey

Y

£ ] a

Fulunsusndeyates axfemeenniiliusazyateyadosUssnavlumeisanesaiiil

o '
Y & a

vanemymileuiuvionn tieg1slsimuinanduntseiniiasilisane Safillvanavyvilouiiu

& e Y] = 1 aA ~ s

farlunennidadnioudu (Hesnnluyndeyadosiignudainasiiisanainfidviainny

AU

(2
|

LANAISRY SatuardeaitnisRansaninsanesanialusennitridmiloudutuiaiig
witeuuveamemgiduuls Tasisaeseshnisdnne info, (0) 718 nunefisiuy

Foyaiimaiezlddmivhnsulsadeya b seniluyadeyades lnevinsiansaiienm

(%

3976 A arunsarulnlasadl

v D
Info, (D) = ||_D]T| x Info (D;)
=
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e ||%T| mnef Sunusanosalugadeya b MilAluuenniton A 1y o msie
Snausaresaiualuyadoya b

VRIINAUINUAT Info (DILATAT Info, (D) AMAUADMIANIUNTAITAN  Wany)
3996 4 azanunsadaldanndinueanserisUadeyaiideanislunisseyl
wnanyesteyadmivisanaianils 4 fuswiudeysiimnieslddmsvinisuag
Yowa D voniduyndoyaten Tnsvhnsfionsanuenv3dont 4 Adwamnsauamnisdnld

&
U

-8

Gain(A) = Info(D) — Info, (D)

A Gain(4) FUsUBNUSINANUANINS I 1aglAsUAeN 1T RS nnSTn 4 uag

17

nmsuiagndeyaseniluyadoyadesniunisiarsanuennidadt 4 A1 Gain(a) WuAny

mmiﬁﬁmmnﬁq@iumsmmmummimamamm‘%ﬁaﬁ”ﬂ‘mm WaNN3oA 4 ey we

L3 ¥

wisdinanandmsunsun/uiroyailugndeyades 1Uosa1nuonnitof 4 Aeanis

I ¥

Usunadoyaivesigaillunsdauiundeya (minimalinfo, (D))

Y

¥ '
v A 4

U Ao e &, o a T i 1% ~
fuiiat (Gini index) i Jum¥inavihnisiiansanainulivsgnsuesyadesa b 4

Fagianvetisaneinilmianiveseyaldmilouiuey lnsisuainmsAruaunaninuly

Y

Uiavsueyateya D feil

m
Gini(D)=1- Z p?
-

L

o p; Ao Ammthazduiisanesaniepeinnnnyvesteyaliunany ¢, 7

Faanunsadundlaann %
L

Tunmsuisyndeyalaeldfviiiavanmsaudsyndeyanendu 2 yadeyadesiviiu

v

Wevhnisiansanuenystad 4 Taqffiaiiiadudunuulinedesaziiaiunnaaiundu

v M ({ay, az .. ,a,}) L5198ABWINSAUMINTSLUIYTaNaniignn1elansiansanuenys

v '
=~ < [ L

096 4 Mmenmsisamndueeidululdvesimfntuluuenv3dad 4 Naggninegluim

Y

2 1 % o A

g8 2 WRMYTUY 981U kannsunselaniaiinatulukennstig 3 A1Alenua

v
= |

(low, medium, high} TRINTN 3 ATIAATU FzaurTawUsAns 3 sanlulenden 2 Lwale

famaludl

{({low, medium}, {high}), ({low, high}, {medium}), ({medium, high}, {low}),
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{({low}, {medium, high}), ({medium}, {low, high},), ({high}, {low, medium})}

dlavhasuuariAndueeniiu 2 wadey 1513zt 2 walaquusliuda wving

o

mmmmmvmﬂiawaqmmmlmsawﬁ Taglunisiansauennzdog 4lag asvinisuus

L2

YaveLa D sonilu 2 yatayatos Ao D, uag D, ot 1s19zanmnsamAEstileriinng

q

a

PNTUWONNITIA 4 Melansnasun D; Wag D, 1WLU‘U

Giniy(D) = l —Gini(D)) + — | ] Gml(Dz)

Aaa o

idlovihnseuinrsuidtdmdu 2 wndeslagaelduenvstag 4 2 1um D, uaz D,
AAlsAN Giniy(D) ﬁaaﬁqm%gﬂLﬁaﬂLﬁuéfumwamamm’%ﬁaﬁ A

TunsdifiwemnstaiivhnsieisandAwuuseiios aeddunsfmeisnisifentu
funsAamAnuANg fensmMeauUTiaTen TgvnsiSesdnduRitnuagintios
Tdunn wdviinsmiAinasseuing 2 aalag mmﬁuﬁmﬁazmﬂawmﬁmsmﬂmmm
Imam’[,mqﬂmmumuaamwmaLmﬂumﬂmw“mumlﬁwmamaaaa D, uazATlARANT
Fanannnnanansazgauddbilugedeyades b, ALATU nntiuennasladilien Gini, (D)
toufianargidenidushunuves uennsdad 4

funouanineresnsuusmndayadignsldifuidl sneedeninismuimduin
auveImINliuIans Fafife AGini(A) Wneideviin 581 uaan AGini(4) dufumn ¢

. .

wonn3Uiua LennSUIRIARAINARAT AGini(4) U nTian (M38llA" Gini,(D) Hoeiign)

o
o

uevvsDadifuargnifeniieutennidiidmiuuimateyaeontuyateyatos
AGini(A) = Gini(D) — Giniy(D)

fregensadndulddndulameanauaiuiimunlvgadeyaseu b 3wy

Y

v A

gunsailuih Uszneulumoaveasanesn 14 sanesn nduluieyanudnuazvesgniii
quvinste/ideronfinmes (Class : Buys Computer) fiusznaulufedeyavdn 4 uenv
Twidauuulideiios Ae Age (918), Income (378l#), Student (ewiindAnwmseli) uas
Credit_Rating (TayauszifinsAnn1instu) uag 1 uevvid wmwyjmaq@dnéﬁﬁﬂsxﬂau
TUfae 2 manamy] fa yes (Mnanyvagnéfitonsufiunesainiu) uag no (uaamy
vosgnénitlildtoneuiimesainiiudn) wevhmsdanmndoya axiuindl 9 isanedaiiu

doyagninlunnangues yes (mstenouiumes) waxd 5 isaresafidu no (gnéiiliae

ADNINILABS) AUAIRU
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RID Age Income Student | Credit_Rating Class :
Buys computer
1 youth high no fair no
2 youth high no excellent no
3 middle_aged high no fair yes
a senior medium no fair yes
5 senior low yes fair yes
6 senior low yes excellent no
7 middle aged low yes excellent yes
8 youth medium no fair no
9 youth low yes fair yes
10 senior medium yes fair yes
11 youth medium yes excellent yes
12 middle _aged | medium no excellent yes
13 middle aged high yes fair yes
14 senior medium no excellent no

fiyn: Data Mining Concepts and Techniques, 2012

Tupsuusnuensaswaulidaauladie nisasduua v dwsudeyanmualuya

foya b anntuimsawnnan/wenvitaafldlunisuondeyasoniluyadesqionis

AUINMANNUANSVBILAAE RN YT TIAlUANTI97 2 (hnsAnuANusvewenyIing
Age, Income, Student Lag Credit_Rating WanauUNLMINITHIANNUAIINS VBN

wenva i zResinisAwantoulnslvemadoya D Feneu Jwnmnsadiuinlan

wenns Doy dudduusn NTusI9ERTUINIINTEA VBT

wiazAlululdvaswenyidadenynd

Info(D) = —%log2 (19—4)

5

a

'
1A

14

5
w2 =,
0g2(14 0.940

¥

EN

a

[

Ay
0y

TumousalUazriinisAwinAnuaLieIsasienyIt lngluvimsiiansan

UANUIANLAN 9 AU
Y Y

ALARTY 3 AneiuAs ‘youth’, ‘middle_aged’

¢ . 5 o A a | & ¢ 5 & = ¢ Ao I
LLag ‘senior- MIUAIMY LJJEJWQ’WQH“U'NEJ’]QV]LUU youth’ 9&inuINU 2 Liﬂﬂ@iﬂ%uﬂﬂ@ﬂﬂmu

. 5 & I . i a s a ¢ aa o
youth’ wazidugnAfieglumniavyfizeneuinnes waxd 3 isaneiniiiiregdu

(4

youth’
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waraglumnanyiilideneuiiunes ludwvestivorgiidu ‘middle_aged’ 9:d 4 13pARsN
Ao 1 3 i ) <) v o [ |dld’l, a [ | 1 Y
fifiAnegdu ‘middle_aged’ wazdugnifleglumnamindonsuiiunes udvslidgnadl
fnegdu ‘middle_aged’ uazeglumnnnmithitensuiiuaesiiae uazludiuvetivenyi
I ¢ e ~ ¢ A ] 2 K I Y A oA

Wu ‘senior’ 98 3 1saresafifiarengidu ‘senior uazilugnArneglunuianyiive
moufialnasuay 2 1sanasaiidre1giiu ‘senior wazedlumnanyfilizonouiinnes
mudy SadusannsadnanInszaevesdeyanuanmyaieg auudazAiilulule

aa ¢ v
voswenvsiinonglmdu

5 > 23 3
Infosge(D) = e (“glogzg—glogz g)
4 4 4 0 0
+ 5% (~3los 5 —log:5)
5 3 3 2 2
5% (FRloga = log, )
= 0.694

1nANInsEIsrasdeyamnemymeauaasAdululdvesuenmitogd Age

aunsofuALueIBIn LY ayam keIt Age 1Ty
Gain(Age) = Info(D) — Infogq4.(D) = 0.940 — 0.694 = 0.246

n&nduaniAnuaINivesenysTadonguiiagsewinIsAwaMANUAIING

YpIueVVIIAauY NeEafE BRI Ut Feenunsarauaallaidy

Gain(income) = 0.029
Gain (student) =157
Gain(credit rating) = 0.048

devhmsilSeuiisudinuauiveanuennitod agdanaldiiAinuauiues
wony30s Age agilanmnniign daduazdenuenviton Age Tiiluuevmitaddmiuudsn
foyavenidusenduyadoyadey Mmemsuuvdevedlnun N uTeveenvisdag Age uay
ynsuaniinlvun N amAie 3 Miedulukenn3don N (‘youth’, ‘middle_aged’, uay
i S Yo v P ) PR a ek %
senior’) 9 nuuvinswUstayalugndeya D yzdunnlninvi9e1gidy ‘middle_aged

fﬂxuLawwwmﬂaqﬂﬁﬂﬁazﬂwmwyjﬁ%amuﬁama% fatuzyinnsasalnuntulunave s

o1gfidu ‘middle_aged’ wazrimuatoluualiilu ‘wnavyidenouiiunes’ audiu
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nTRzanTunswUU suiatunaaziwesduldalalaluuslu dWediiunisasnsiuldau

wasaduarlasulinndula
P o VAT e i ' a

nsetadedy edunaldirdiAatulunn quennidideeiiandunuuld

sowflos unedaduanfivsvenfummannyiuiueu Madlilemnuansdsteyaalsunm) us

Y

AunSunannstsndakuunaiios %é\’aqﬁwmmﬁuﬂummé‘lué’ﬂwmzﬁumﬂmqaaﬂlu

¢ =

ielsdaanuidilaunntusvanufinduennidng a nisgadanluiuuseiiio oy

aa | AA o '

wann3dng Age NTsUsuanfsfilavegvosgnAtuaaze InANTTnyuzLUUAeLila

(LS
(3 a

AefFoniNIAunIgALUATign (“best” splitpoint) dmTukevmadag A A sqgauusaziin

9

v '
o I (3 v W =

wihAssuadeuAdauddunisuusdaedoyalagldwenu3tng A iy efiazyinnismyn
wiediifian azBuannsesdisuimintulusennitn aanynasanesaluyndeyad
o a a o W ¥ n’.’/ o I . 3 1 1

yhnnsRasanlagdasarduandasliinn :nntuinasmanas(midpoint) 5513 2 A

A

TafifiAnfAnfulaee o; ues A1 ar, Inazgniiansatiiemunainansle asil

a; + Qg
7

Fnansiismaildergnimnissaniiodugausndeys Faifu fuanni3tod 4 1
Aiintuluisanesammn v Arganansamimnasliamn v — 1 sgneiy euan
ﬂ'mmaﬂgwmu,ﬁ:;f\]55@&‘1/‘1”1msﬁmmmdﬂmﬂmﬂmﬂumﬁmmz%LﬂuﬁgmLLﬂqﬁaaﬂﬂsﬁwﬁw
Info,(D) Wlesnnunguuestayaiifasnsudsoeniugadoyaron q axiiiwiniu 2 Sefife

1. nquvessanesait luenv3 i 4 YesnimdewinfiuArnansiiviinas

N0

'
s o

2. ﬂfjmaqLiﬂﬂas’mﬁﬁﬁﬂw,l,amm%ﬁaé A 1INNTIAINANNTIINITRINTUN

'
a0

WH0%1A19I9IA Info,(D) WBINNIAINA1MAT ILLABNAINGNNANAT Info,(D)

tosfigadugauuidmsunenyitig 4 audisu
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youth middle_aged senior

ncome student credit_rating clasy income | student | credit_rating clayy

high no fair no medium ‘ no Lair yes
high no excellent no low | ves Lair yes
medium no far no low | yes excellent no
low ves fair ves medium | yes Tair yes
medium | yes excellent | yes medium | no excellent no

income | student | credit_rating | class

high | no |l yes
low yes |-eacellent fayes
medium | no | excellent | yes
high | yes | fair yes

Uil 2.11 nsudegadeyasendugndoyadoumuuevnidon Ae

fian: https://z-p3-lookaside.fbs.com/file/10.WeekX

2.19 Yaya (Data)

v A

daua Fo vauianse wsea i TnldandnvurNfeIn1sAnEIUe Ul NALE

i
wiheides Adldteadusnandwmameadnmans vSedysnual 1y n1sfiuteya
yoendaBaununsns vt sludmiadenam wuin aaseuilllaundn 5 Au Ussnevsene 3
AU LazAYS 2 AU ﬁ%ﬁﬂqﬂmuimglﬂué’aa Futnlne Mduneesaseuntiiiie audn 5
A e 3 A e 2 AU a8 uazd1ile (Judu

Joyaadif (Statistical Data) Mg Adanavesdnunyladnuugnilumdevaty
Snwaiildanudaeldmdanaaly o v %ayaawuwaaLLﬁaié’waﬂaé’ﬂwmzﬁuag’ﬁuﬁwz

Wnaeilalunisuut Wukuwmnsin aunsonuseandy 4 seau

@

1. seauurudaef@ (Nominal Scale) iWunisinluseausingn lnaivundydnual
wsemialiiudnwaeinoinsinvommiselinduns ieldduunngy wu fmusias 1
uwnufue 1av 2 wnugnds dedreiian 1 waziay 2 Wldmiaumeadamans Huiiies

Fydnwalildlumsuusfyeeenandwds daumariiimnuin au lld

v v v

2. seeudufutal® (Ordinal Scale) Wumsiadilineazideavasidunnuinnii

wa A '

sefuunuTyalR Ao uenanuummheliindunasenilunguud danunsavendusuls wu

o

msUszifiuanuvevresindnwiidnenisSeuadfdosiu lnelinsusediuied v 1 e
fign, w@e 2 dow, 1a 3 Yrunats, 1av 4 10, 18 5 1nfige asiiuivaiaudnanuenain

Tuvsdn@nwioanilu 5 ngu muaugeuuds deuanlaitdndnwiaulaveuliouada

w (9 ¢

110317 u davluseaunisiaiidulissdudnwaifiuanvuinainuvey tuldusuinu

1)
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ANNUVBU AITU ﬁqvl,ﬂmmmuaﬂﬂ%mmmmLLmnm’waizmwaﬁaLaﬁuléw”miwﬁmﬁuﬁuaﬁumw
Snanant msthdamuuan au wiewandusuvesdasdniaidelifnemneln

3. syeugeUaia (Interval Scale) WunistafinseunquszaudusiuUydh

1
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Uixmwﬁmﬂaﬁmmsa Import Wy RapidMiner 1iie Process & 16 Wasuum
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IWd CSV gau121n Comma Separated Value Hulrduszianuieilddmiuiu
Foyalusunuunisns Tagldgania () Auszwined Tagunditsnaunsaduiinlwdann
Microsoft Excel aanundu Csv Indlalaense wie 01alaluld CSV a1nn1s export taain
sruugudoyadu 1 Wedemuuasdauavgniufinlulnd csv mséreanlusunsumildludn
WsunsundsdaduFosie Ind csv unnssanlndansnovindunssiigailiaunsatudin

MIIAgURULLALEAS LA

2.22 RapidMiner Studio 7
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Tunaunuda RapidMiner Studio Free Edition @4fide $111n a&ﬁ 1 AUsTuIaNallIngINy
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2.22.1 meFuduldau

dlosuduldau RapidMiner Studio 7 azwanawthsnaSududUssnaudae 4
meﬁﬂﬁqf‘:

- GET STARTED wans33iusunsldmulusuuuuiile fo
- mshdeyaidn (Import Data)
- myasrslusiva (Build Process)

- NsUszuiana (Run Process)
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- ATIRERULAZIENSANANITUTEIIRNAYRILUTLYE (Inspect Result)
- M3Uusalulusa (Improve Process)

- LEARN 1Juniiisiusinuasuanadsn1siauves RapidMiner Studio 7 @4
¥ Link Uil wansnistdeulugiuuy document, VDO uagfiuniiou

Anvinliivinenu 3 unde
- Basic @aunugIunIsLda
- Data Handling a#aun15dnn15deya

- Modeling, Scoring and Validation Imggeuingafunisasisluing
@Y Prediction, M3AlATIzMRaLaTIHadNSTaYaLTdnAAN150l

lounlgass wavarunsruIunIsdudunugnissveduing

- NEW PROCESS adaslusigalaiifioisun slda1u RapidMiner dayjnass

Neosasaulnuiunnaes Aeeas19lUswwaln

- OPEN PROCESS L"TJ@IUﬁLSHﬁLﬂ'ﬁimaa%’mif’it,ﬁa@jw%m’ﬂm TapTUsivad

a519luaa@11150 Reuse 19 %30 ddlvinudula
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% LEARN

© NEW PROCESS

m OPEN PROCESS i

What's new in RapidMiner 7
Watch an on-demand webinar to see
RapiaMiner 7 ia action.

Watchondemand webinar

A quick introduction to RapidMiner:
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Starl by clicking Add Data lo impont your dala into the repository. The repository is where you store ali your data
and s ave e wark you @0 in Rapidhliner Data in e repository is he stating point far duilding your analylics
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g‘U‘ﬁ 2.13 93AUTENIUDIMUIAS Design Tu RapidMiner Studio 7

fian: https://z-p

3-lookaside.fbs.com/file/SlideWeek8.pdf
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111 Design RapidMiner Studio 7 Usgnausie 5 @uman 9 Ae

1. Operators WuduAldiAumloesiswmesildlunisiauimun
Fadodunau 9 Teenquilldoruadendeiuazazvedlunauioaiu & 8 nau

lailasisinasio

a. Data Access
b. Blending

c. Cleansing
d. Modeling
e. Scoring

f. Validation
g. Utility

h. Extensions

» 0 Data Access (46)
» 1 Blending (77)
» = Cleansing (26)
b 3" Modeling (125)
» 7 Scoring (10)

» 2 valigation (30)
P 2% Utility (85)

P N Extensions (17)

g‘lJ‘ﬁ 2.14 Operator TulUsunsy RapidMiner Studio 7

fiyn: https://z-p3-lookaside.fbs.com/file/SlideWeek8.pdf

2. Repository d@1uiiiudiudnn15lwd RapidMiner Studio 7 9
Jan1sdeyaann 3 unda Ae DB (A1di1iud), Local (luiaTeq
Aoufmeslded) uay Cloud Repository (lumaiad) Tneifiu

1/d Data Set way Process #ng 9 wenifiuauasinamasiu
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3. Process Wuntmanlunisinaulunisasralusiwadinsusin
Machine Learning 99@audw15d lngaziiloiusaisinasun

Usgnauiieaialusiwavuunnuinguszasdvadlandingld

4. Parameters vHudiufinivuanisifwesmiusioasdonuas
TotUasisinas Mdanldaru vy lavualsinas Set Role 1u
Operator MWLM AABITDIERINIIRNDS AD WaNy3TIR

= ) ' a : I ¢
WU B9 neiegne 1den time_btw stop Wuevinnvesiusiea
waz W15 INeT target role LioszyImisliinasienvinnmdu

label Wy

Process Parameters
ST 7 e  Set Role
7 Process » operator \ ‘@ o
A Ly : {attrate name tme_btw_stop
Retrleve 194nMIthS... [Sonow APply Mol taege! rolo label
e sa TH el [(RRE TRC e T T
fad @, 1120 S ¢__ Parameter
e by §w- ad P i § e s
! e e —{ & €1 33GUON A 10663 » EGtList (D).
Fifter Examples Linear flegression
Gor ) A )
D (44 !

sUfl 2.15 Parameter lulusunss RapidMiner Studio 7

Y

fian: https://z-p3-lookaside.fbs.com/file/SlideWeek8.pdf

5. Help (Hudintemiadasuanisvazidunvasialowosines
fidenldariag daurasindeuess RapidMiner Studio 7 azuen
g aihfuaseasidenasnn petleteisinasmindeinisg
seandeauniieesluil Jum to Tutorai Process 39ae Link
Winavledisisazoaveaiioaiu Operator fildog Loy
Tolaisimesde Linear Regression T i Help Aaguenindu
Towaisine$ AldAurndeyannnain data set Ingl433 Linear

Regression
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Linear Regression = 3 e 1
G
: s ""f_"? Performance
wb (= g =D
B Sl { ow e
B e
Operator & Show agvancegparameters (- Help
Help
ples (2) b
B oead Linear Regression
) ¥ RapidMiner Studio Core
o
+ | Synopsis
> This operator calculates a linear regression modal
L4 from the input ExampleSet.
ump to Tutorial Process
S snlitData %= Qunnrnce o2 o

SUTl 2.16 Ada Help TuTusunsu

RapidMiner Studio 7

fia: https://z-p3-lookaside.fbs.com/file/SlideWeek8.pdf

2.22.2 115 Import Data

& o v v v tﬂ] a € A 4
13 Import Data Wun1sihdeyadrulduiiedingzvinioad1s model

T RapidMiner Tnedouad Import L9139z aniivagly Repository” a1y
Y U Y

gudnanaivteyauarlyswaly RapidMiner eduagnituazainiiaylifedvan
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3.3.1 prsloudedoya (Data Transfer)

nsleugedeyd {Hunstheteuniduiiasiuazdaiiuegluguuuulng Excel
ﬁl@w’mﬂmiﬂsansﬁagamﬂLmuaauamﬁ;’jﬁmﬁmmzﬂulﬁv‘hmséﬁaﬂﬁmsmﬁ’u
wazvuiindeyalegluguuuulud .Csv igldanusailldaulauazagninlunis

Ydrdeyalulusinsu RapidMiner Studio

A4 s BChl o¥" E P Al Rk o PR T SO L il LN O P On SRS s
1 1D |type| sex | age:| status: educetion . | . ry. |Family| " license | carry |travel | work|dispenable | other| speed |distence| parking | maintain
2 [ 1lcAR |female|36-44/married|more than bechelor l 5|have and carino___|yes |yes |no no_ |121-130<=10 |don't have |don't have
3 2|CAR |female|18-26married|bechelor S|have and car{no__|yes |yes [no no  |<=90 [10-20 |don'thave 9000
4 | 3[CAR |female|36-44 married|hi ht school S|have and carfno__|yes |yes |no no_ |<=90 |<=10 |don'thave |don't have
5 __4[CAR |male |>57 |married|hight school 5|have and carjno ~ [no _|no |yes 100a|91-100 [<=10 |don't have |don't have
6 _ 5|TRUCmale |45-53divorce |primat freelance 1|have but notjno._|yes lyes [no no__ [101-12010-20 _[don't have 19000
7 _ 6|CAR [male |54-57widaw |primal freelance 5ihave but notjno___|no es _|no no  [91-100 [10-20 |don't have 10000
8 _ 7|CAR |male |45-53jwidaw bechelor freelance 5|have but not|no es_[no. [no no  [101-120>30 |don't have 15000
9 [ 8[TRUGmale |27-35married|more than bechelor |freelance 4|don'thave |yes |yes |yes |no no_ |101-120110-20 _[don't have 12000
10 __ 9[TRuC|female|45-53 divorce |prima freelance 3|don'thave |yes [no es |no no__ |91-100 [>30  [don't have 17000
11 _10[TRUCfemale|45-53single bechelor freelance. 6|have and carlyes _[no es [no no  [91-100 [<=10 |don't have 19000
12 __11[TRU]male_|27-35single _|bechelor officer 6lhave and car{no __lyes |yes [no no [<=90 [>30 |don't have 15000
13 _12[TRUQmale |45-53 divorce bechelor officer 6|don'thave |no |yes |yes |no no  [101-1200<=10 |don't have 17000
14 | 13[TRU(male |45-53|single |more than bechelor |officer 6|donthave |yes [yes |yes [no no_ |91-100 |>30 |don't have 9000
15~ 14[TRUCmale_|27-35married[more than bechelor |officer 4|have and carlyes |yes |yes [no no  [101-120>30 don't have |don't have
16 15|CAR |female|18-26single |more than bechelor |study 3|have but not{no __|yes es |no no 101-120>30 500|don't have
17 7 16|TRUCImale |18-26/single | more than bechelor |private employee 10k-20k 6|have but not|yes |yes |yes [no no  |<=90 [>30 don't have 15000
18~ 17|TRUCmale |18-26/married|more than bechelor employees 20k-30k 2|have and car{no __|yes es_|no no <=90 [>30 don't have 11000
19 18|TRUdfemale|18-26/single _|bechelor reelance 10k-20k 6/have but not|yes |yes es |no no 121-130>30 don't have |don't have
20 | 19|TRUCfemale|18-26/single _[bechelor freelance 10k-20k 4|don't have |yes |yes |yes |no no  |121-130>30 don't have 19000
21 20|TRUCfemale|36-44 married|primary reelance 10k-20k 3|don't have |yes lyes es [no no >30 <=90 |[don't have |don't have
22 21[SUV [male |27-35/married|primary frmna 30k-40k 5|don't have |no es |yes |no no 121-130>30 don't have |don't have
'
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Specify your data format

Import Data - Specify your data format
+ Header Row Qi
Start Row 1%
Column Separator Comma”” v
1 D type sex
25t 1 CAR female
30f: 2 CAR female
41 3 CAR female
51| 4 CAR male
6 5 TRUCK male
7.1 6 CAR male
Al8 7 CAR male
9 8 TRUCK male
10 | 9 TRUCK female
11| 10 TRUCK female
E < i

File Encoding x-windows-8... ¥
Escape Character \

Decimal Character .

age status education  job
36-44 married more tha.. employe...
18-26 married bechelor officer
36-44 married hightsch... @21
=57 married hightsch... 994
45-53 divorce primary freelance
54-57 widaw primary freelance
45-53 widaw bechelor freelance
27-35 married more tha... freelance
45-53 divorce primary freelance
45-53 single bechelor freelance

' Use Quotes

Trim Lines

salary

20001-3...
10001-2...
10001-2...

=<=10000

10001-2...
20001-3...
20001-3...
20001-3...
30001-4...
30001-4...

| Skip Comments  #

Hw»wm_smmmmg
=

license
have anc
have anc
have anc
have anc
have but
have but
have but
dont hav
don't hav

have anc v
>

& no problems.

| 4= Previ gy Next ancel
| reous =y pen | I cance

e S

sUit 3.2 nsvindndeyaashulusunsu RapidMiner Studio

3,.3.2 m3Auaza1ndaya (Data Cleaning)
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UGHGIGH Joyalwi

USHNNUDITOBUA type

LA Sex

21g Age

FAOUNN status

SEAUNITANYY education

DU Job

selAreLAau salary
dunuandnlunsauaT family
lueuanalumsdulise license




An51ft 3.2 nsulasAveateya (Me)

Jayaliu Jayalna
Snwagmslvause
- ATUTINNVDY carry
- yipufiganagyfusnedania travel
- unmsluyinnu work
- laigndusiesly dispensable
~Bu el other
aunsnadglunisiud speed
svpgnntudaniuivhan distance
gonufne
ldanglunnseensaiade parking
Athgesnunsasiel maintain

yanaInNIIuUasAlieya *m:mmxéﬁmﬁﬂé’ﬁmsﬁﬁm%’m&aﬁﬁﬁﬂﬁmnﬁu
sulusunsy RapidMiner Studio Taglalewasismes Replace, FilterBxample uas
Replace Missing Value TneTitunou il

Fumoud 1 15uandalusunsy Rapidiiner Studio agUs1nguina1ens

sufi 3.3 winlusunsu RapidMtiner Studio InTinsasne repository Tusdlagnis

'
a

Jufatdril Add data udaLEen Create repository AgUdl 3.4 N15aT

9 Y k)

AN
repositorylmi Lﬁaﬂml,é'?%ﬂ‘mﬂgwﬁwi'm New Repository \d@an New local

repository W&ann Next faguil 3.5 N5iENAWLSTILAY repository



N <new process> - RapidMiner Studio Free 8.1.001 @ ITS-260960
Flle Edt Process View Connections Cloud Settings Extensions Help
)

(G- > -/

Repository Process.
) Add Data ER @ process

» [ Samples

» Hos

» ElLab . >

» I Local Repository ...

» Bl New

» W hpet o

»  Cloud ReposHory iiioracins

Operators

¥ 7] Data Access (47) ~

» 77 Blending (77)
» [ Cleansing (26)
» [ Modeling (130)
» [ Scoring (12)

» [ validation (29)
» 17 Uity (85)

» [ Extenslons (17) v
'@ Getmors aperators from the Warketplace

Results Auto Model

0% S L L E G w

Leverage the Wisdom of Crowds to get operator recommendations based on your process design!

& Activale Wisdom of Crowds

= o

Parameters
= Process

logverbosity init

logfile

T3 Show advanced paramelers
+ Change compatibility (81001}

Help

d Process

apidMiner Studio Core

Synopsis
The root operator which is the outer most.
operator of every process.

Descrintion

sUfl 3.3 wihlusunsu RapidMier Studio

i) <new process> — RapidMiner Studio Free £.1.001 @ ITS-260960

File Edit

-, i

|

Repository
@ Add Data

Lr BE Sa&l:)”l.es
» Hos

» Bl Lab :u;y)
» Bl Local Repository uz=r)

b B New us=r)

» Il type (usen)

1 Cloud Repository (dizconnsetzd)

Operators

5U#l 3.4 N385 repository Twl

Connections

Cqug Vggﬂingg E)_(lensions

Help ©,

e

4 ¥
Wiews: |

i’..:) G T Gy

~ot

4
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i) New Repository X

E Enter parameters to create a new local or RapidMiner Server repository.

New Bapldeer Server repository

e Prayings | | ===b Next x —Tig L My XQancel

sUfl 3.5 Msdenduvisfiliiu repository

Funguil 2 v‘hmsﬁﬂLﬂﬁﬂﬁﬁagaLiﬂgi‘lﬂil,l,niuiﬂaﬂénﬁﬂm Add Data 9ntiuay
Us1ngwiieing Import Data — Select the data location \ieidendoyaiideanis
dnda #13Uf 3.6 nasddndeyariudy Add data douraviunisinvun
AANAYDITRYA ImmmanmﬂﬁmﬂmmaLLmLLimawaua W&kden Change Role
iy Usangniasng Change Role Ay id Luamaqmﬂmt,awmmmuumu
Advdn wazhun label LuammmﬂmLtamwimmumﬂuﬂmaﬁuawaya
faguit 3.7 msrvunRdvnLaY gAANETDITRYA LAY g3U 3.9 Mt nunaraEliiy
Joya M niurhnsdenunasifansiiudeya Iﬂaiuﬂmmwmwummwaua

134 typrear mgﬂ‘w 3.10 msmanmmwaaﬂamm
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>4l
an
Select the data location. Pl
»»»»»» = iR L
- B oA e R
Last Modified le
z DATA (D:) Mar7,2018 A
Works oct 8, 2017
Documents e | serZ7, 2017
Integration Services ... File Folder Sep 27,2017
MATLAB File Folder Sep 27,2017
NetBeansProjects File Folder Sep 27,2017 =
SQL Server Manage... File Folder Sep 27,2017
Test Report File Folder Jan 15, 2016
Visual Studio 2005 File Folder Sep 27,2017
Visual Studio 2008 File Folder Sep 27,2017 st
Visual Studio 2010 File Folder Sep 27,2017 Eu
_, #xauiin OneNote File Folder Sep 27,2017 ct
S 41, imawaa Office uD... File Folder Oct 11,2017
10 1.ppix 466 KB Microsoft PowerPoint Pr... Nov 13,2016 v |
v I = . % p
_| | AllFiles v
Please selecta file to import.
== Previous || ==Fle | x Cancel
G N s [N 1
% -~
= o ¥ v 1 1
3UN 3.6 nsuUveyan1uli Add data

Astatlodal

AImport Data - Select the data location.

| New folder

_ Bookmarks
' — Last Directory

| type.csv

All Files

s

Pt e TR

X |-
a
Select the data location. ;
B EIP - AR o
3 : o
vij— B e ¥R
| Size Type | Last Modified le
54 KB Microsoft Excel Com... May 21, 2018 A
49KB  Microsoft Excel Wor... May 21,2018

n

i~

The selected file will be imported as: CSV  Change

¢=Previous = ==% Next x Cancel

U 3.6 madentdindrfoyasihudu Add data (sie)



Tl

" Dani n 28, Auda Madal i
* Import Data - Format your columns. X -
rai
Format your columns. 5
2 rer
Date format MMM d, yyyy hhmm:ss az Y Replace errors with missing values ‘U

le

D @ v type # v sex # v age # v status # v education # v ji

integer | Change Type ,1 polynominal polynominal poly inal poly inal ol

1.1 | Change Role | female 36-44 married more than bache... ¢
2 2 } R[Opens a dialog to change the role. 18-26 amiod bachelor =

35t 3 ‘ Exclude column | female 36-44 married high school <

44 CAR male =53 married high school 1

5.4 5 TRUCK male 45-53 divorce primary f
6 6 CAR male >53 widow primary f s
Tk 7 CAR male 45-53 widow bachelor f o
(o]
8| 8 TRUCK male 27-35 married more than bache... f e

Al g9 TRUCK female 45-53 divorce primary f
10 10 TRUCK female 45-53 single bachelor f p

41811 TRUCK male 27-35 single bachelor 4
12 | 12 TRUCK . »male - 45-53 3 divorce bachelor (v r

= < i | >
2 no problems. o
| ¢== Previous = == Next x cancel "

= ;

Uil 3.7 nsimunddudnuagaanavestaya

PFEBR AL e R Y Aidadindaliimimensemenseey U2 Wl i i S BER .
£ i otl I E
ra
Format your columns. i
LD, 2 GG - d =i g |
: : ; rel
Date format MMM d, yyyy hommiss az % Replace errors with missing values i }
& - * AN T et * e . &8 ile
ID & v type & v sex # v age # v status # v education & v j
integer ! i ina ! ina polynominal D
48 1 ore than bache... ¢/
2 2 chelor [§
3t 3 gh school 1
4 |4 i S R gh school 1
{id
5 5 D g imary f
6 6 imary f =
7] o ok P cancel | fcnelor t B
{18 |8 TRUCK fmare - 27-35 fmarre ore than bache... f :Q
N9} 9 TRUCK female 45-53 divorce primary f t
10 10 TRUCK female 45-53 single bachelor f |P
1% 11 TRUCK male 27-35 single bachelor 4 3
.12 | 12 TRUCK male 45-53 divorce bachelor v B
5 < ii : 5
@ no problems. ;
¢=== Previous = == Next x Cancel i
| ari

sU# 3.8 msrmuadduanliiuteya
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(VR

Format your columns.

2

L Auta Madal L L i i

Date format MMM d, yyyy homm:ss a2 v Replace errors with missingvalues 1)
| ID # v type # v osex # v age # v status # v education @& v .l(
! integer i i | polynoming | palynominal p
‘ id
‘ 1 1 ore than bache. [
12 |2 bchelor
s lia gh school ‘
4. 14 gh school ke
5.5 mary &l
6 6 imal |
= st
T ol chelor £l
8 '8 TRUCK are Z7-35 ore than bache f :g
Ao o TRUCK female 45-53 divorce primary L
10 10 TRUCK female 45-53 single bachelor t Ip
11 |11 TRUCK male 27-35 single bachelor e
A |12 |12 male 4553 divorce bachelor (3% F
= y : = g W }
| < . S
@ no problems. 1o
} ¢==Previous = == Next ! x Cancel B
el e U ) UGB a
v = .

Uil 3.9 msfmuaamebitutoya

o

o, ks Assbo Mladal |
i Impert Data - Where to store the data? Pl -
ar
Where to store the data? e
— lert
» B Lab (user)
» I Local Repository jus=r i
» -NEW user
» Bl typet (uz=
Il typecar (-
b Cloud Repository sizzen
St
ct
A~

% Name !typecar

| Location /itypecarftypecar

&

o= Previous F# Finish x Cancel
T

sUft 3.10 madeniifiudeyauindn
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sunaudl 3 inAnuavendaya (Cleaning Data) uwamammmmmﬂi”iﬁ
NTNA1N Process LmemimmmaummamaimalﬂmﬂamLmai Replace iy
TUfantinmng Parameter LwaLaanLLmnmmwmaamsmmmaumm IEELGK

¢ =

attribute A® ﬁjmvﬂ,maammmmmm FaannsyiiAnuare nuasyes replace what
2 dosiilAitonsensnoafeyaiiiawann uaztes replace by fig Aiieanisid
uAUATIRANEA

nsdifigaensidadeyasen aldloiedisines Filter Example Feufiu

1%

Joyautdn A nHuaznuiuntnmig Create Filters: fitters Tudasusnliiaan
LenvEaRitmaidesniside Tudesfiaos fe nsimunlitoyaiifoenisliiinn
vosdoyaiimineenty Laztesil 3 A feghaloyandesnisiidneen faguii 3.13
nsldlowasisines Filter Examples

nsdifdesnisunuaItoyarInmY avldlotosisinas Replace Missing
Values Tngluos Paremeter lugasuas defult fie nsidenendidesnsunuludeya
YIANIY ImsluﬁzgmﬁmwﬁamﬁaﬂmsLmuﬁh‘[ﬂaﬂ'w “N/A? é\“ﬁgﬂﬁ 3.14 n15\d
Tollasisimes Replace Missing Value

ddy

nsainfeIN1ITAnqulaya azldlaiasisinas Discretize lagludes
paremeter Linatlal Edit List agUsinguiinng Edit Parameter List Classes: Tutos
Class name Ae A3 muntonguiifesnsids wasaas Upper limit flo A1eEAvaY
MsudsAazngy mi‘thn 3.15 fhogran1sldleidesismes Discretize

egmwmmammma voIndeyaiSeuToua’ mmsuu‘mnmauaim&nwslﬂwuw

Result AANINTILAULANINALAILADN Store ExampleSet in Repository



Process Parameters
@ Process 0% P L L LG ew H [ Replace
attribute filter type single
attribute age
inp [ 4 9
7 -
| invert selection
Retrieve typecar Replace /' include special aftributes
e @ oaf)— S
o) replace what 113 -36/2
replace by
+ Change compatibiity (8.1.001)
A
Help
| Replace
RapidMiner Studio Core

ge, Regex

! Synopiis

This operator replaces parts of the values of

Leverage the Wisdom of Crowds to get opumlov recommendaﬂons based on yum nml:ess deslyn‘

s'thn 3.11 mamamﬁﬂmﬂammai Replace

) Process 100% 2 O L2 3
inp
{
|
/

Filter Examples

Replace )

Retrieve 5_speed

JSA y

rator recommendations based on your process design!

Leverage the Wisdom of Crowds to getope
«# Aclivate Wisdom of Crowds

‘U‘ﬁ 3.12 nsldleilesisimes Filter Examples

74

res
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: — Dot ik pa L
ﬁ!‘l) Create Filters: filters - X =
Create Filters: filters pan
| Defines the list of filters to apply. B Fit
Al - | Ms
distance v isnotin v 91-100 b 4
| \ | inv
| distance v |isnotin v | =130 | X |
|
1 | |
|
E |
vl
} sh
< || fcr
2 -
e
@ Match all | Match any /! Preselect comparators Cancel
v . s

Yy &4 B A W IAUNEY N
¢=‘ 1 L1 ¢ 4
gﬂ‘l/l 3.13 nsnvuaAilulotlosisiwes Filter Examples
Process X Pan;mewrs
@ Procias 100% 00 P H e B {i Replace Missing Values
attribute filter type. single v @
o,  attribute " speed v i@
inp .| § I
i invert selection @
|
Retrieve T_maintain Replace Missing Values ‘ | include special attributes ey
out G e P K i
i I'c r @ o default value vi®
""""""""""" P ) ST T
A replenishment value iNIA h

Leverage the Wisdom of Crowds to get operator recommendations based on your process design!
'

JUT 3.14 nsltlailesismes Replace Missing Values

5 Show advanced parameters.
+ Change compatibility (8.1.001)

Help

@ Replace Missing Values

RapidMiner Studio Core

Tags: Nulls, Empty, Cleansing, Quality, Missings,
Handle, Impute, Na, Nan, NaN, Fil na, Missing

Synopsis



Process

@ Process »

w% P L L E G wH

inp

Retrieve 8_speed Filter Examples

Discretize

exa L’;\:’ exa -

pre

Parameters
43 ize by User
attribute filter type single y.
_mgq (M (A * |
res
invert selection
include special atfributes
dasses 7 EditList 2)...
I Show advanced parameters
« Change compatibility (8.1.001)
Help

sUn
Y

; Discretize by User
= Specification

3.15 shag1anisidlaiuasisines Discretize
rol M Edit Parameter List: classes
' 1111110

Edit Parameter List: classes.

Defines the classes and the upper limits of each class.

Classname; AR R/ uppe”mm G e —
13 1T ' A AT AA 1,.0_ BE W -
i 4.0
=B

:_:i Add Entry Remove Entry | | OApply x Cancel |
sU#l 3.16 shednstmunAlelesisines Discretize
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Result History » B ExampleSet (Replage N H_EvamnlaSet (livnacarftunarar) B ExampleSet (/type/1_age)
| = Minimize Alt+Backspace |
Name | & Detach Cli+F5 Statistics Filter (1919 attributes): v
] | : :
‘ i | 51 maximize shift+Escape i':“"' 3l PR A
VD | % close Ciilsw | 450 225.500
\ } }
e i .{W’ ExampleSet in Repository > f e e
| Lebet s [Lesst Mast Vatue
g 3 |V type | X Close all results { CAR (175) CAR (175), TRl
Statistics L
Least Mest
&o A age Polynominal 0 27-35 (70) 36-44 (
Charts
Open chat
Lesst fost Value:
’ v sex Polynominal 0 male (207) female (243) female (243), m
Advanced
Charts Least Mast Valuas
v status Polynominal 0 widow (47) married (195) married (195), ¢
keail Mast Valua
v i Polynominal 0 primary (75) bachelor (156) bachelor (156).
ast 1
<8 %N d e M cans A nno
= o = v P 2 Y
E‘U‘VI 3.17 mwuvmma;dammmmaumm bha
L. W o AN~ T.UTOR THh, —Ookd L SHIS N SN
| £/ Repository Browser X b

Select a repository location.

» Bl Lab jus=
» B Local Repository (u:=n
» B New (uz=r)
» Bl typet user

typecar (ke - V162115 18:41 PR - \1248)

4 Cloud Repository -

Location iitypecar/1_age

JU#1 3.18 miéf&%aLLasﬁuﬁnﬂﬁagaﬁv‘mamazamLLé’a



78

oo
3.4 A1staanIMALANIANNZEY

nénarnnsteuthetenauaziitanuazenadeyaud Iiihmsihdeyadinaiiun
naaaululusunsy RapidMiner Studio Faladanmatia Decision Tree Wag Naive Bayesian

Husaveaau lnsudazinaiaaglinadndfunnaiaiu LaLYINITNIAIAIINYNH DY

(Accuracy) AANA1NY

} 74
3.5 mﬁnmaa‘umaga
wé’amﬂﬁflmiv‘hmmazam%’a%aL'%&JU%@&JLL&% %ﬁaaﬁwmsmmaauiagﬂmﬁ

wiAdA Decision Tree uaz Naive Bayesian lnafiduneudil

3.5.1 nsnageudeyalagldis Decision Tree

Fuppunisnaasudeyauazasiluaafeds Decision Tree ffunaunisvh
Ao n1sideudoyafuloivesisines Split Validation nnduguiiandnd
Towasisiwad Split Validation Tugives Traning TiantasUalsines Decision Tree
adl drudiues Testing Wiannlewelsinas Apply Model iz Performance asly
W& run 9 ntuaglaAl Accuracy wasurunmsiulll gavingAen1svin Rule
Model Tnonsl4Tewedisined Tree to Rules iWauseriutoya sntusuiiandni
Touaisines Tree to Rules Waanlewasisimes Dicision Tree Al Process uaa

$1n15 run 399¢1@ Rule Model 48933 Dicision Tree Tuguuuuaas if else ﬁﬂgﬂﬁ

3.25 29819989 Rule Model

Process Parameters

) Process » 100% 2 PP 4 % & B  Validation (Split Validation)
split relative

split ratio 09

res.

inp
res

sampling type automatic

Retrieve 9_family Validation

C mL’) (;ﬁm % modé\‘

| |
v LA |
e ave)
ave|)
i
: Ts & Show ced tel

Help

? Split Validation

RapidV

Leverage the Wisdom of Crowds to get operator recommendations based on your process design! A
Synopsis

sUf 3.19 msldleweisiaes Split Validation



1 @ ITS-260950 =
Jd  Seftings Extensions Help

Process Parameters

iews Design Results Auto Model ' map X | All Stugio v

2 y
© Process » Validation wx® P P hawH B ( (

main criterion first v
P mod . = mod e  accuracy

e (| gt ave
| Apply Model Performance classification error

hif
| gmod ) b —@Iab % per
)

unl mod per e Kappa

welghted mean recall

weighted mean precision

annarman tha

:,’ Show advanced parameters

i Help

Performance
% (Classification)

Rapidiiner Studio Core

’ Leverage the Wisdom of Crowds to get operator recommendations based on your process design!

Jictive

gﬂﬁ 3.20 nsiieuloielsinos Decision Tree, Applied Model wag Performance lu

Tewosismas Validation

Kesull History ¥ w rerormancevector (Ferormance)
Ciftrion - : : (@ Table View  PlotView
% accuracy
Performance accuracy: 72.73%
true CAR frue TRUCK true SUV frue NO class precision

pred. CAR 13 4 4 0 61.90%
Description pred. TRUCK 4 12 0 0 75.00%

pred. SUV 0 0 4 0 100.00%

pred. NO 0 0 0 3 100.00%
Annotations class recall 76.47% 75.00% 50.00% 100.00%

< ] >

Ul 3.21 ArmaugnFins (Accuracy) W95 Decision Tree



) <new process*> - RapidMiner Studio Free 8.1.001 @ ITS-260960
File Edit Process View Connections  Cloud Seftings  Extensions Help

H o} H v ’ v - Views Design Results Auto Model map
Result History X % PerformanceVector (Performance)
. Tree (Decision Tree) Bl ExampleSet (Mtypecaritypecar) B ExampleSet (/type/1_age)
Zoom
2 » »
Graph
Tree ¥.

V' Node Labels

Description + Edge Labels

Annotations

g‘Uﬁ 3.22 §79819 Decision Tree

Wl <new process™> - RapidMiner Studio Free 8.1.001 @ 1T5-260960
File Edt Process View Connections Cloud Seftings Extensions Help

3 r—‘v H v \ > LY VIRSE A A Desjgnl ‘ Refuns A{ﬁﬁlcdel » map
Result History X @ PerformanceVector (Performance)
. Tree (Decision Tree) > ‘ B ExampleSet (#ypecaritypecar) X { M ExampleSet (type/1_age)
A Tree
Graph

carry = no

speed = 101-110

age = 18-2€: CAR {CAR=6, TRUCK=0, SUV=1, NO=0}

age = 27-35

] job = freelance: SUV {CAR=l, TRUCK=0, SUV=2, NO=0}

| job = private employee: CAR (CAR=2, TRUCK=0, 5UV=0, NO=0}
age = 3€-44

salary = 10001-20000: 5UV {(CAR=
salary = 20001-30000: SUV {CAR=
salary = 30001-40000

1 travel = no: SUV {CAR=0, TRUCK=0, SUV=2, NO=0}

1 travel = yes: CAR {CAR=2, TRUCK=1, SuvV=0, NO=0}
salary = 40001-50000: CAR {CAR=2, TRUCK=0, 5UV=0, NO=0}
age = 45-53

I license = don't have

| ] family = 4-6: CAR {CAR=1, TRUCK=1, 50v=1, NO=0}

] ] family = »6: TRUCK (CAR=0, TRUCK=3, 5UV=0, NO=0}
|
I

Description

, TRUCK=0, SUV=3, NO=0}
, TRUCK=0, SUV=2, NO=0}

Annotations

license = have and carry: CAR (CAR=3, TRUCK=0, SuUvV=1, NO=0}
license = have but not carry: CAR (CAR=§, TRUCK=1, SUV=0, NO=0}
age = >53: CAR {CAR=12, TRUCK=0, SUvV=0, NO=0}
speed = 111-120
] distance = 11-20
] ] travel = no: CAR {CAR=3, TRUCK=0, SUV=0, NO=1}
] 1 travel = yes: TRUCK {CAR=1, TRUCK=3, SUV=l, NO=0}
|
I

distance = <=10
1 license don't have: TRUCK {CAR=1, TRUCK=2, SUV=0, NO=0}

I
!
1
1
I
|
I
1
I
I
I
I
I
I
I
1
I
1
I
I
I
I
1
1
1
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P
Process Parameters
PRI 100% £ 2 AR % W Bl . Tree toRules
inp —
) Stored at
Retrieve typecar Process.result 1 (result 1)
out b Meta data: -
|
il
Press "F3"for focus.
Tree to Rules
Help
A

Leverage the Wisdom of Crowds to get operator recommendations based on your process design!

B Iy P

Tree to Rules

9 RapidMiner Studio Core

Synopsis

This operator is a meta learner. It uses an
inner tree learner for creating a rule model.

sUfl 3.24 nsidlawasisines Tree to Rules

Process Parameters
© Process » Tree to Rules 100% P00 P B i HEilLs Decision Tree
" criterion gini_index v q
maximal depth 20 I

Decision Tree

Leverage the Wisdom of Crowds o get operator recommendations based on your process design!

mod

. apply pruning

confidence 0.25 i
/| apply prepruning D
minimal gain 0.1 i
minimat lnaf civn B
3 Show agvanced paramelers.
Help

Synopsis

Thic Nnaratar canaratac > daricinn frao

gﬂﬁ 3.24 nslalawesisnes Tree to Rules (9)
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A
(G 7i0 /0 3)
(10:/ 3 /2 [0)
salary = 10001-20000 then CAR (9/0/ 0/ 0Q)
salary = 20001-30000 and age = 36-44 then SUV (0 / 0/ 4
salary = 20001-30000 and age = 45-53 then SUV (0 / 0/ 3
salary = 20001-30000 and age = »53 then CAR (2 / 0/ 0/
salary = 30001-40000 then suv (L/ 1/ €/ 0) i
salary = 40001-50000 then CAR (2/0/1/0) o
carry and status = divorce then CAR (6 / 0/ 0/ )
carry and status = married and speed = 101-110 then CAR 3/ 0
carry and status = married and speed = 111-120 then CAR (37 0
carry and status = married and speed = 91-100 then SUV (0 / 0
carry and status = married and speed = <=%0 and sex = female th
carry and status = married and speed = <=9%0 and sex = male then
carry and status = single then TRUCK (0i /2. /° 0 /' 0)
carry and status = widow then TRUCK (0 /2 / 0/ 0)
not carry then CAR (13 / 0/ L / Q)
Q)
don't have and distance = 11-20 and sex = female then SUV (0
den't have and distance = 11-20 and sex = male then CAR (2 /
don't have and distance = <=10 and family > 2.500 then TRUCK
don't have and distance = <=10 and family < 2.500 then CAR (1
don't have and distance = >20 then suv (0/0/2/0)
den't hava and distance 30 and travel = no then SUV (0 / O
don't have and distance = »30 and travel = yes then CAR (1 /
nave and carry then CAR (6 / 1/ 1 /7 Q)
have but not carry then CAR (S /7 1/ G 4
12 WY, 0) o
whe & AR 7= g~/ 0\ =
o _ >

3.5.2 minngaudeyalnaldis Naive Bayesian

4 Rule Model

v

Funountsvaseudoyauaraiidumanieds Naive Bayesian STunounT

pEafunnsadeuTeyauazas1dliaasatls Decision Tree Fefldupeunsvia Ae

fomsdendevafulowesismes split Validation svguii 3.19 msldlatoisines

Split Validation ndusuitandnilewesisines Split Validation ludiuaes

Traning Liaanlatdetsines Naive Bayesian adly dauvey Testinglviann

TolUaLsinas Apply Model uag Performance asly éfagﬂﬁ 3.20 n15Ldeu

TowlaLsines Decision Tree, Applied Model was Performance Tulaialsines

validation W&2%1n15 run AtUaz AR Accuracy LagasneAtANEnaziiuves
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. SimpleDistribution (Naive Bayes)

Result History X
Cilteton ® Tavle View ) PlotView
% accuracy
Performance accuracy: 59.09%
true CAR
pred. CAR 9
Description pred. TRUCK 4
pred. SUV 4
pred. NO 0
Annotations class recall 52.94%

7

sUT 3.26 Apnugndes (Accuracy)

M <new process™ - RapidMiner Studio Free 8.1.001 @ ITS-260960
File Edit Process View Connections Cloud  Settings Extensions  Help

) e ; B
H v > b fieWs
. { ﬂ Y

Result History X,

. SimpleDistribution (Naive Bayes) ¢
" Attribute Parameter CAR
Description
family value=1-3 0.040
family value=4-5 0.561
5“ family value=>6 0.399
Charts
family value=unknown 0.000
speed value=111-120 0.168
H »
speed value=<=90 0.225
Distribution
Table speed value=91-100 0.289
speed value=101-110 0.225
=3 speed value=>120 0.092
Annotalons 'l | spped value=NIA 0000
speed value=unknown 0.000
maintain value=donthave 0.358
maintain value=9000 0.087
maintain value=19000 0.029

Design

Design

B ExampleSet (itypecarftypecar)

Resuits Auto Model
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map

B ExampleSet {ftype/1_age)

)

% Per

true TRUCK
5

10

1

0

62.50%

B ExampleSet (typecaritypecar)

TRUCK

0.056

0.410

0.000

0.174

0311

0.255

0.174

0.087

0.000

0.000

0.230

0.093

0.068

Results

Vector (Perf

true SUV

3

50.00%

T

Y9475 Naive Bayesian

Auto Model

® PerformanceVector (Performance)

B ExampleSet (type/1_age)

suv

0.025
0.630
0.346
0.000
0.037
0.160
0.531
0.160
0111
0.000
0.000
0.284
0.086

0.037

true NO

0

0

0

3

100.00%

NO

0.033
0.567
0.400
0.000
0.033
0.033
0.100
0.000
0.000
0.833
0.000
0.999
0.000

0.000

U 3.27 MAnuinduretiayAanavesls Naive Bayesian

map

class precision
52.94%
66.67%
44.44%

100.00%
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3.6.1 msmaawauamms Decision Tree

mwmaawammma Dicision Tree fitumeumsiniiuns il

Supouit 1 GunnUalusunsy RapldMlner Studio avﬂi’mgwmmqmsw
3.2 wilUsunsu RapidMiner Studio QIntuinnnsade repository tudlagnsaan
VlUuVlaEJ‘UNUaJ Add data waaaan Create repository 3 sUft 3.4 n15a¥s repository
Toaal Lmaﬂml,amuﬂs’mgwmma New Repository vdan New local repository Wan
N Next A1 dendundefiiu repository NINTRIA D repository 1ae/lu
ﬁmmﬁmwﬁ&y’ﬁadw typecarl

A e eeeeeessssonitgeroeees ihgseonsbersestgsedpesie i cantoafessginonginepltees o S SRt
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Alias: [ tvpecar|

Root directory. ' Uge standardlocation

e PrEVIQUE | SR LY f‘;‘:: Einish x Cancel

g‘lh:/i 3,98 36988 repository

Sunoudt 2 msiidrdeuadndlusunsulaadniity Add Data 9nduss
Ui’mgwﬁwi’m Import Data — Select the data location Lﬁaﬁaﬂ‘ﬁauaﬂé}'mmi
Yt msdrteyasiudu Add data sounasiunsimuasaravastoya laems

ﬂaﬂmﬂﬁumawammLLiﬂ%waua W& iBon Change Role 3ntiuazUsIng

3 % o/
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Y

2 1%
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Y
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ﬁmmwmwmmwamaﬁw typecarl

A

Sunaud 3 Laaﬂﬁuauawmml'swmu Im‘tuﬂmmwmwulwama%

Y

Retrieve trainingset mmuummi%mﬂaummmum Ingldlailaisines “Discretize”

Tpuraviun Parameters A9 attribute filter type \A0N single LAZLADNKBNNS 3074
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Family fiviua upper limit Ao 1 dwiungu 1-3,4 dm¥ungu 4-6 uag 7 d1msu

nau >6 mudneiu vhinmstuiinlalie testset

Process Parameters
R 24 Di ize (Di i
) Process » 100% 2 2 Phaamw = & ( by User
attribute filter type single v
attribute family vid
inp res ¢
e
invert selection
ne}rievg train§nuset Discretize include special atfributes
| P i
[ C | s‘ o) classes | TEdtlList@. |G
T ahmw arkanro; A narama tare
d' U 1 1 1 AA‘ é‘L aa 6 b
3‘1]1/! 3.29 ﬂﬁ’«mnqumm@mm PLBNNIUIN Family
ird M) Edit Parameter List: classes X Parameters

"
Edit Parameter List: classes

Defines the classes and the upper limits of each class.

4

. upper limit

class names
np
1-3 1.0
4-6 4.0
e |
=6 7

2 Discretize (Discretize by User Speci

|1 atribute filter type single
| attribute family

t

M invert selection

|
| include special attributes
o

classes | ZEditlis

% show advanced parameters

U7 3.30 MsirunnasdanguArviatiesluuenmitod Family

¥ 1
(4 =

YUNBDUN

4 dendoyaiinfiltedn 9_family uneniulewoisines

“Validation” #sgu#t 3.31 n1sldlatdeisines Validation Tumsvinngteya
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Process

€ process » w% P L L Haw K

inp res

res
Retrieve 9_family Validation

K,
£ tra % mod | )
tra

\_/

U 3.31 Aslelawaiswes Validation lunisviwnedeya

Sunaudt 5 suibananisalaiUaismas “Validation” aglaniinanglal
mﬂﬁm?ﬁaﬂimﬂanw\a% “Decision Tree”, “Apply Model”, “Performance”
wazvhnsweuleilalsiaasiizuin 3.32 nsldletUaLsiaas Decision Tree, Apply

Model way Performance ’Lumﬁﬂu’w‘ﬁaga

Process

) Process » Validation 0% 2 P P g W K

R, | 1 med =~ mod

™ theg, g 1eS ave
Decision Tree o Apply Model Performance
I - B thi - W T N
(‘1 tra mod ﬁ e (] mod y“lab B d lab % per| )
’ 9 "aty d Y mod) ({ per exa
i veip ‘ l
|

Validationlumsvirunedoya

1) a o A v o a v A o v e MYy v oA

Hunouft 6 naulufinteing Process @endeyaiivinnstufinlitheau tude
Joyafiliod testset Laziianlolaisined “Apply Modeal” 31niuiiiay
Towawsinesuazdoyars q Inefilewaisines “Validation” fimun Parameters Gk
split LAan relative, split ratio A1 wA 0.9 wagsampling type fesud 3.33
o ¥ 4 i 2/ [ & @ o
yinunedeyaveslewaisined Decision Tree uavazlanadnsiun1snn1aviung

AANERNNY flegUR 3.34 Fregannsinuneaanalagds Decision Tree
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Process Parameters
© Process w2 P PR a w @ Validation (Split Validation)
split relative b
N split ratio |09
o ~ il
res g
Retrieve 9. family Venoation " sampling type automatic v
e )
|2 |
Retrieve testset Apply Model (2) W
Retrieve testset | O Is ed
l C ot €l mod ubE
| wi % med  Change compatibilty (8.1.001)

U7 3.33 miﬁmwﬁagamaﬂaLUaLsma% Decision Tree

) <new process*> - RapidMiner Studio Free 8.1.001 @ [T5-260960
File Edit Process View Connections  Cloud Seftings  Extensions Help

H v VEWS Design Results. ~ Auto Model
Result History % @ ExampleSet (Apply Model 2)) @ PerformanceVector (Performance) v ExampleSet (//typecarl/traini )
m ExampleSet (45 examples, 6 special attributes, 17 regular attributes) Filter (45/ 45 examples).  all v
¥
: Row No. D jcti family sex age
Data - . : :
i) 451 gAsuy 0 0 1 0 46 female 4557
2 452 TRUCK 0.095 0.905 0 0 4-6 female 45-5
gEX 3 453 CAR 0.750 0167 0.083 0 >6 female 45-5
e 4 454 CAR 05667 0 0333 0 45 female 364
5 455 TRUCK 0.059 0.882 0.059 0 >6 male 45-5
E “ 6 456 CAR 0.857 0 0.143 0 >6 female 18-2
Charts 7 457 Suv 0 0 1 0 4-6 female 455
8 458 CAR 1 0 0 0 >6 male 36-4
! 9 459 CAR 1 0 0 0 >6 male 455
1
Advanced 10 450 TRUCK 0 0.750 0.250 0 46 male 18-2
Charts
1" 461 TRUCK 0 0.875 0.125 0 4-6 male 27-3
...... 12 462 CAR 0.857 0143 0 0 >6 female 455
= B 463 TRUCK 0 1 0 0 4-6 male 27-3
AnnotRonei] 14 464 CAR 0.500 0500 0 0 45 female 36-4
15 465 TRUCK 0.058 0.882 0.059 0 >6 female 45-5
16 466 CAR 0.500 0.500 0 0 >6 male 18-2 &
< k" # >

sUft 3.34 sedhamevinnuaaalags Decision Tree

3.6.2 MInagaudayadeds Naive Bayesian

nsnadeutoyaniedd Naive Bayesian ffunountsduiiuns A 3uen
Famnusuneudi 1,2, 3 wag 4 8333 Dicision Tree aniu ameluletesisines
Validation IﬁL‘UﬁiEJuMﬂ Decision Tree LUu Naive bayes ﬁ&gﬂﬁ 3.35 5L
TawaLsines Naive Bayes, Apply Model wag Performance Tu Validationlun1s
¥u1eudvinnis run doya qmﬁmaﬂé’maé’wéé’agﬂﬁ 3.36 fegn1sviuedoya

Uy Naive Bayesian
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le Edit Process View Connedions Cloud Sefiings Extensions Lelp

ey e

Design

Process

Repository

© Process » Validation »

pe
Haive Bayes

lhs;u T NSR A SEA 218 |
< 4 >
Dperators
naive X
* I Modeling (2)

~ 1 Predictive (2)
~ I Bayesian (2)
. Naive Bayes
. Naive Bayes (Kemel)

Leverage the Wisdom of Crowds to get operator recommendations based on your process design!

P Noresults were found

Results

mod

"

o Adivate Wisdom of Crowds

Auto Model
Parameters
000 O O B F% w et
Apply Model =8
72 Show advanced parameters.
Help

Naive Bayes
C AT

- g

This Operator generates a Nalve Bayes

Aarrifiratinm madal
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X

gﬂﬁ 335 n1sldlewesimas Naive Bayes, Apply Model kag Performance Tu Validation

Tunsihunedoya

Result History % H ExampleSet (Apply Model @)

i3

ExampleSet (45 examples, 6 special attrioutes, 17 regular attributes)

@ PerformanceVector (Performance)

B ExampleSet (/!typecarl ftrainingset)

Filter (45 / 45 examples). all

ool . Row No. D ' ; family sex
1 451 suv 0,024 0011 0,955 0 46 female
2 452 TRUCK 0047 0952 0,001 0 46 female
?X 3 153 caR 0689 0198 0.115 0 6 female
Statics 4 454 AR 0442 0326 0231 0 48 female
5 455 TRUCK 0013 0.803 0.184 0,000 -6 male
5 6 456 NO 0018 0,000 0.000 0982 6 female
Charts 7 457 . suv 0111 0,085 0.805 0.000 46 female
8 458 cAR 0424 0255 0.320 0 »6 male
5 9 459 TRUCK 0.154 0.457 0390 0 »6 male
Aot 10 460 TRUCK: 0.468 0525 0,009 0 46 male
Chans 1" 461 TRUCK 0.039 0.957 0.004 0 4-6 male
12 452 CAR 0771 0.064 0.165 0 »6 female
13 463 CAR 0.896 0.031 0.074 0.000 46 male
Annctionsl - s 484 suv 0353 0211 0.437 0 45 female
15 465 TRUCK 0.068 0,904 0,028 0 »6 female
16 466 TRUCK 0428 0571 0,000 0 »6 male
<

sUfl 3.36 fedmsinnedeyauuu Naive Bayesian
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4.1 Nan15AATIER

lumsnagouwazairsluaat livhmsnaaeululusunsy RapidMiner Studio oya
Aldmaaouiidiuiu 450 Fog1s-18 Lonn3idad lunsnagevazuyssuiudeyadnw
(Training set) wazdoyanaaoy (Test set) \uszdusieg fe Joyadnur 40% veadaya
Waovun Foyannaan 60% vastoyaviavin, Teyadine 30% vosdeyaisun Joyanaaou

70% vostoyananus, deuafinwl 20% veilayaviaviun Teyavadeu 80% vosloyariavin

1l
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wazdayafinyn 10% vosdayananun Yoyanaaay 90% vesdeyanavun wagtnadnwsd

Taun1A28Y TRgAINURNN VD IRAAL LENNTUIRTAIUNUIEAIAISI97 4 Laalmay

WONMIVIATIAG9Y AIAIT

A15799 4.1 Arlunanvstan type

TYPE ANRNIY
CAR SOLAY
TRUCK T N5 M
SUV snowUNUsEAR
NO Taiflsneus
M157°9% 4.2 AluanysTe sex
sex AUNUNY
male S Takild]
fermale LNAVEYS




A15197 4.3 ANluwenvaUIn age

90

Age AIMUNUNY
18-26 90g521I19 18-26 1
27-35 9yoYEIINe 27-35 1
36-44 ongegszwing 36-44 1
45-53 9y0g2miN 45-53 1
>53 agu1nnd1 53

A15197 4.4 Aluwany3UIA status

Status ANUNRUY
Single aonunnlan
Married ADTUNTNHATULAD
Divorce doun e ievIaLeNiueg
Widow A0TUATNALNY
A15197 4.5 Arlunenyvstan education
education AIUNRUY

primary

NSANYNSEAUNISANYTURUFIY

hight school

ANSANWISEAUL sENUaY

bachelor

MsANWITEAUUS YIRS

more than bachelor

a

nsANWIsEAUEININUSeIn3

<

A15199 4.6 AlulenynsTaA job

job

AINUNUNY

officer

91 IndIwnIuseLdntvesls

private employee

DTNNUNIIUUS ENLONTU

employee 21TWNTINUSTIAMAL

freelance 91 TWd0IgINANTOUTENOUNTINDATE
Study ARANE

Other ordwauquenimiiaandina1nin




A5199 4.7 Arluwennstag salary

91

salary

AINURUNY

<=10000

s9lgtoaninyinfu 10,000 vIABLABY

10001-20000

s1eldegsznin 10,001 4 20,000 UM

AOLAOU

20001-30000

seldfagszwing 20,001 e 30,000 UMW

Aol

30001-40000

seldogsewing 30,001 e 40,000 UM

| A
AU

40001-50000

yelfogseaing 40,001 s 50,000 U™

! A
RIS

>50000

sqel@nnnan 50,000 UMABLABY

ans19f 4.8 arluwannsdan license

license

ANUKUY

have and carry

T
a o

Muouaadulnagwnn

have but not carry

a

flueynadutusliinnm

v A

don’t have LadfilusugnAdu
A151497 4.9 Arlunenn3UIn carry
carry A2NUVANY
yes Td500udlINoUTNTDT
no laildsnouliveussnnues

AS1991 4.10 Anlunennstag travel

Tgi travel

ANUNUY

yes

T¥sneudliiieriaadien

no

Laildsasudliineviaanen




A1514991 4.11 Aluwenvstan work

92

work ANUNRUY
yes T¥sasudliiiamunieluinnu
no TuldsasudlFiamuneluineu

A15199 4.12 Alulevvistng dispensable

dispensable

AIMUNUY

yes

fsasudualidndudaely

no

IS (3 o I L v
maaumuazmwumaﬂﬁu

A15797 4.13 AluwevvSTA other

other AUNRUY
yes Tsopusliiferdsinauenwianiniingn
1
no LilsdsnsudBifiovindainequenniioani

a0

A15197 4.14 Alunevvstad speed

speed ANUNRUNY

<=90 ausnadslunstulisosudtosnin
Wit 90 Alawinsredalas

91-100 audtaaslunsiudsasudegsewite
91-100 Alawunssiatalug

101-120 anudnadglunsiudsasudegsewing
101-120 Alawnsradalus

121-130 aruiduadslumsdulsnsudegsymine
121-130 Alawnsradalus

>130 auisadslunstulisosudunnnda 130

Alalnsnatilug
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A15197 4.15 Alulenyistng distance

distance ANURUNY

<=10 Sy YN NTEITNUUAAYN NI

annuRnwTesnIwiiu 10 Alaas

11-20 S EYNNNSEIINUIURIAN T UNID

anuAnwogsening 11-20 Alawns

>20 Sy NRTNURRiUnTe

A0 URN®ILINNIT 20 AlaLURS

A9t 4.16 AluLenn3tan parking

parking ANUNNY
don’t have Lifanldaelun1saonsaluniazifou
) A P a oA
AU A farl4ldanglunisaensanuiissunoinou

AN5197 4.17 AluwennsUIs maintain

parking ANUNUY
don’t have Liflenldgelunsurgednysaluusiasl
| aa o a EY o 7 o
adduiia faldlddrelunisungeinensaniunssy
ol

AL TvESas family Arfiszuandusuuiiey mnefa Suuanniiogl

psounianudiszyls Tasainnsnaseudeya Iinadus deil

4.1.1 HANINATBUYAID Decision Tree
manageutoyasrieds Decision Tree Taglddoyadilinsuamariaonun 45

1Y) v =

fregns Felldny zmauﬂamﬁwmﬂﬁé’qﬁ

1. fififiaseuniasiuausening 4 e 6 Au AN warflongszning 45 B
53 T warfiaourausa uardstiunsdnuiiseudnwnoulanevie Vv, Tonin
athauuisnentufifiGuiiou 10,001 ¢ 20,000 vmseidieu Tuagnnmlusyg

Tunstuisa Tenwaznisldnusade Wunaluiau Tneilanusuadslunistud



94

sewing 91 &3 100 Alawmsaedalu fssermeantuianniivhausenin 11
20 Alaiuns uasfialdaelunseensaiads 200 U fldthsednwsa 10,000 uw
fat lumaagyiuneinagldsaoiunuszasa (SUV)

ﬂgﬁi’ﬁﬂ@d : carry = no AND speed = 91-100 AND travel = no AND age =
45-53 AND family = 4-6 AND distance = 11-20: SUV {CAR=0, TRUCK=0, SUV=3,
NO=0}

2. fiifiasouaiasiuiusening 4 8 6 au naAnds uazdenysening 45 fia

AV

53 U @nnuzngrirv/ueniued wasdszdun1sfnu1dTygies orfnninau
$gdamia Afiduifou 40,001 e 50,000 UmsaLiiew uazduaznanluougn
lumstuisn Tdnuaenislénusafeussnnues vesngmanfosnedandn hiunis
vy wagileasnadslunisdudsending 111-120 Alawasdedalue Iszoenis
Mntuisanudiineuinnnds 20 Alawns waglhifidaldinelunisesnsa uaedl
ANU1395N¥I50 15,000 umael lueadgihungdngldsansyus (TRUCK)

N M97934 : canry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

3. giifiaseunsaTIuaLLINNdl 6 AU AN Nle1ysynine 45 s 53 1

1

a

wazflanugviing SszaunsAnwaindivsunes o1@nd 51 s/Ad i fivesss
fifliiusiou 30,001 f1 40,000 umAsitey Insiluaswnnlueyynlunisiudsa
f&nwaznsldausade wumnsluvhay fenuduedelunisdudsenin 111
120 Mawnsaatalue wasdisyagnisaintiudaaiinnuainnit 20 Alaluns
waglifl anldanelunnsensa frdagesnwise 12,000 vnsdel lueaagyinunein
azl901i4 (CAR)

naﬁﬁ’lﬁa . carry =no AND speed = 111-120 AND distance = >20: CAR
{CAR=6, TRUCK=4, SUV=2, NO=0}

Sefidenesyming 36 9 44 U

9

4. wmmsaumammusvmw 4 14 6 AU INANRINT
wasdanuzausa fsziunisanudsoufnwnouduniesinit wazflendmiives
g9na/Usy £noUoTINBaseifliTuiiou 30,001 §1 40,000 v mdeiou wazdiwslal
nnmnluaygalunistulen fdnvuznsldnusofeveadioinagioiedmia
Wumsluinau fanustadslunisduiuinngt 120 Alawnsdedalus wasd
sypEnRINTuEsanuivheusEadng 11 89 20 Alawes Lifienldaeluniseense
wazdAnungesnwsa 17,000 umsel Tueaagvihuneitasldsains (CAR)
ﬂgﬁﬁﬂdﬁﬂ : carry = no AND speed = >120: CAR {CAR=15, TRUCK=6,

SUV=6, NO=0}
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5. fiifiaseua$rsiuauanniy 6 Ay iAgneidengsening 45 fs 53 U
fanuzausa wasise qunsAnwTseuAnsneulatenie Ui, a1dmdnves
gsha/Usenaue yndase ATSuldau 20,001 F1 30,000 Unseifiou wazlull
Iuaumw’[,umswmsa f&nuaznisldausofeusiynves iunaluiay wasd
g uaaslunistudszning 91 e 100 Alawnsaadlug dszugnieaintiuia
aoufyinanszring 11 84 20 Alawns Lifilddglunseensa wasliArdigesn
s0 18,000 vweal lunaasihunginagldsanssuy (TRUCK)

ngiténeda : carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

6. fiifiasoundidauuinndi 6 au wendafidengsening 18 e 26 1
annuzlan sziunsAnENgsnIIyaNes o Tnidadnen wariiiufoutioanivie
wirfu 10,000 UnBLABY waglaiflueuanatunisiuise fanwaznsldnusodelyl
s Hudedld wariianudaeaslunistudsewing 101 fs 110 Alalunsaedalus
fsvgynaaIntuasan uAnuIsEwing 11 81 20 flawns Lusanldanglunisaense
nazlhifisniigeinwsn lumasgyiunegirazldsaus (CAR)

ﬂgﬁé”\ﬂ@@ : carry = no AND speed = 101-110 AND age = 18-26: CAR
{CAR=6, TRUCK=0, SUV=1, NO=0}

7. fifiaseunsashuauseniag 4 iy 6 Al e efifionysening 45-53 1
ANUYINY SrugunsAnuseuRnuReusuvSeing1 01nd1vesgiia/Ussney
Tndaseitiduiion 40,001 1 50,000 LInsBLIEY saclsiilusyanalunstuise
f&nwnznsldausafaAumaluyinau Lasdanudnedslunistudssming 91 s
100 Alawnsretalus Sszezmeandndaniuyinnnuannnia 20 Alaluns wazlid
aldanelunsensardigesnuen Tuwassvhuehazldsaemnseasd (SUV)

ﬂ{]ﬁé’wﬁﬂ - carry-= no AND speed = 91-100 AND travel = no AND age =
45-53 AND family = 4-6 AND distance = >20: SUV {CAR=0, TRUCK=0, SUV=2,
NO=0}

VA

8 fifnsounsasiuiuannni 6 au mamefiflenyszning 36 fie 44 U

{

b4 1 a 12

anurngnIN/ueniueg LLazmsmumsﬁnmﬁﬁamﬁﬂmmauﬁum‘%aﬁﬂﬂdw 1IN
L%’lmaﬂﬁiﬁa/ﬂsvﬂaum%w%aizﬁQmaauswiw 30,001 84 40,000 UINABLADU
LLﬁAiJlJIUE)UZUWﬂUﬂ’]i‘UU‘UiQ dsnwarnsldrusaaevoniisinayfoiidmin
wunnaluingu Laziianumuadslunistulsening 91 e 100 Alawmsaodalua
fsvornnantiuieaniuiivinaruainndn 20 Alawns A lgaglun1saense

wazfiAnthsesnwisn 14,000 umsied Tumaazyinginayldsaina (CAR)
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ﬂgﬁéjﬁaaﬂ - carry = no AND speed = 91-100 AND travel = yes AND sex =
male: CAR {CAR=13, TRUCK=1, SUV=0, NO=0}

9. ffiasounfidiuiuaInndn 6 AU LAY o1g3zing 45 fa 53 U wawdl
annuraNsd sydumsAnuiissuAnunausuvdomndt eniwdivesgsia/lszney
onawdasy warilluiiausgning 30,001 fia 40,000 UInAaLiau Juaswnnd
‘Luaumm’[,umwumia fdnwaznsldausafeiAuniiuiau wariinnusaeds
Tunsdudsyning 91 fia 100 Alalunsredalus svorvnantudeaauiivinay

[ [

snnna 20 Alawss ldflanlddngluniseensa uagliAigesnyisa 15,000 umaed
Tuwaaziiuneinagldsansgug (TRUCK)

ﬂgﬁé’ﬂ&%ﬂ . carry = no AND speed = 91-100.AND travel = no AND age =
45-53 AND family = >6: TRUCK {CAR=1, TRUCK=2, SUV=1, NO=0}

10. {ifiasounsIFILIUIENINe 4 59 6 AU LNATI uaziienyszningls fs
26 T donuraisa seeunsanEIgenIUTaani grdnmiineusidmne dkusieu
s¥913n9 20,001 §9 30,000 UIWsiDLAa ﬁu,azmwﬂuaqz:gwlums%’w'?jsa wazdl
Fwniy neldusnAevisafivmagfonadarin wunsiuviho TalanuiSuads
Tunistudvesniaviemnu 90 ﬁT,aLumm'a%"ﬂmsz&szwmﬂﬁmﬁqamuﬁﬁwm
i 20 Alaiues liflenldaeluniseense wagildningesnwin 11,000 unsel
Lnaaziiuieinaglasnnsgus (TRUCK)

ﬂgﬁé’ﬂﬁﬂ - carry = no AND speed = <=90 AND job = employee AND
sex = male: TRUCK {CAR=0, TRUCK=3, SUV=1, NO=0}

11 fffiflasounsaTauausendne 4 54 6 AU e uarflongszning 27 i
35 T annuzlan sedunisenendiseudnuineuvatense Uiy wazilonFniauea
§5ia/Usenausindasy fRudouseyIng 10,001 T4 20,000 vnsiaifiew Tasiius
MWﬂwﬂuaumWIumeﬁusa LaiidnuaznsideusnnauIINNUDS weuflen
nagyfernedante irunisluvineu Wanuinaaslunisdudsening 101 8¢ 110
Alawnssodilug syugyanntutsanuiivhauuinndt 20 Alawes uaghid
ldsnglunisaensa Sniadientnge$nunse 16,000 vmsel Tunavgyhunednagld
sansyue (TRUCK)

ngii§1e3s : carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

12. fiifiasounsrsiurumnndt 6 Au inendefidengsening 45 84 53 T
waranuyausa/ogmeny fseiumsanunssuRnuneuduviemnii wazllondn
SunnanuustmentuitiGuieuszaring 30,001 1 40,000 VImdaieu waz e

Ldwnwlueygyntunistulise fgnwarnsldnusoAovisafisanagfusiiedmin
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dunmnsluvnaunagldswdunedld Tnglamnudaaslunmsdulissning 101 88 110
Alalunsaadllug Lavilsyuzneanntuisaa uivhauszning 11 88 20 AlaLuns

1% '
a w4 v 1 a oA a 1o

aﬂmumlsumsﬂummammaaa 500 unnotndu LLamJF‘I’]U’IN%JﬂU’]‘iﬂ 9,000 U W

9

| o

ot Tumaazyinunginazlysaia (CAR)

ﬂgﬁé’ﬂ@d . carry = no AND speed = 101-110 AND age = 45-53 AND
license = have but not carry: CAR {CAR=6, TRUCK=1, SUV=0, NO=0}

13. wmumaumammuivmw 4 F4 6 Ay inemeTiilonysening 27 fie 35
U wavfanurausa/agaisnu 5z ¢eunsANYIUSYIN3 o1 Twns /A miii
90455 wardduiAousynine 10,001 54.20.000 uanAeLiau dn1swamilueyyn
Tunstudsn uae uaﬂwmmwﬂﬂmusmﬂamﬂmmmmmmammmaﬂ,muﬂu
Zodld Srnnudaaislunistuitesnimsawiaiu 90 Alaumssiotlug fszeenia

nTuRE LT sENnIA 11 fe 20 Alalans wazlusianlgd1eluns20m50

(2
o a1 o o

SnailAtngenuase 15,000 umsiel Tunaazyhunginagldsanssug (TRUCK)
ﬂgﬁﬁﬂaﬁd . carry = no AND speed = <=90 AND job = officer AND work
- no: TRUCK {CAR=0, TRUCK=2, SUV=0, NO=0}

14, {iflaseunsridnausznde 4 i 6 au Andsitenysgning 36 T 44
¥ wasfianusndndvuenduey SsesunafinuUSyanes wazdonTInd1vesgsne/
JssnausnTnBasHiuReusEwing 30,001 fis 40,000 vwstelfaw laifiluaunn
Tunsdudsn S ¥nwnirnnsldmusafevieuiisanag Somsdaninuaziunslyiho
Tpnmuidadelumsiudseing 91 100 Alawasredalin waelisgagnemnndiu
2 aanufiiiuszuiae 11 8¢ 20 Alawes lifldlddreluntsaensa uazilan
1h3e¥nwnsa 7,000 vmneiad Tmaaziunginagldsons (CAR)

ﬂgﬁé’ﬁ@d . carry = no AND speed = 91-100 AND travel = yes AND sex =
female AND salary = 30001-40000 AND family = 4-6: CAR {CAR=1, TRUCK=1,
SUV=0, NO=0}

v

15, fifasaundasiuIuInnn1 6 AL nAndiifonysening 45 fie 53 1

Y

wazilanuzausa/ogien Ssesunsnundiseudnumeuduvdoninit Sodw
Lfﬁwaqqiﬁﬂ/ﬂixﬂauaﬁwﬁaizﬁﬁLﬁuL?}auide 30,001 §4 40,000 UNABLADY
Tnefudlaimamiluoygrlunisiudsn fidnwarmsldnusafoussmnuouaziiunig
Uy Wenudaadelunstudsswin 91 s 100 Alawnsrodalus fsvoyna
anthudaauivhautiosnimsewity 10 Alawes Lifidlddnelunisaeasa
fiAUnge¥nwsa 8,000 Yvied Tumasgyihwigagldsansyug (TRUCK)

nfignede : carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}
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vala v © !

16. §AiflasouaTidruIunINd 6 AU A fiTenysening 18 8 26 U
anuslan sgiunsanwigendnyInans Larilodnidednuiifiiuidioutiosnin
wiewinfu 10,000 usaLiBU Tnofudlannnalueygaalunisdudse Sdnvae
msliausa fie usnnues vieaianaryfedsdminuasifiunisllinn lneldy
Anfadslunistudsening 101 A 110 Alawmsdedalus Hszoemanntiuds
anuAnEsEing 11 89 20 Alawnas liflarlddeluniseeasanasdringasnwin
Tunaagyhneiagldsansgug (TRUCK)

nqi81eBs : carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

17. fifinseunsasrausewing 4 81 6 Au e fidengsendng 36 B 44
3 anurausa/aginefiu stiunsinuifseuAnymeudmenie Ui, 91ANNINIY
U3monsuditiiuieuszainy 20,001 A 30,000 umeeiieu liflueygnlunis
Fuisa Sdnwarnsldausadeussnnuas vieadivaragderisdmiauagiiumald
yremy WS naiiunsiudsswing 101 s 110 Alawmsretlus uasiissosms
anthuianuiviauserine 11 8 20 Alawns Lifarldanglunisaanso wasiien
$rge¥nnsn 12,000 vmeed lunaassinnedrneldsanszus (TRUCK)

ngilheds : camry = yes: TRUCK {CAR=22; TRUCK=113, SUY=6, NO=0}

vaa o

18, FiTATaUATASIAUSEAIN 4 T4 6 AU A Atlionysening 45 Tia 53

U 3

¥ anquzngrd1v/ieniuey sviunis@inuiynying waydlo1TWA1V0gIN/
UsznauonTndaseifiuiteussving 20,001 fa 30,000 yndeiieu illluousyw
Tunnstudsa Sanvarnisidausafomunelurianu LazdauiEuadelunisdud
s¥wdne 91 B4 100 Alawnsaadilus fsvvnnaainthudsanudivhasering 11 s
20 Alawns Lufaldrelunseanse wagdAngdnwaa 11,000 vwsel lunase
unenaglgsaing (CAR)

ﬂ{]ﬁéj’m’@ﬂ - carry = no AND speed = 91-100 AND travel = no AND age =
45-53 AND family = 4-6 AND distance = <= 10: CAR {CAR=1, TRUCK=0, SUV=1,
NO=0}

19. fifiasouniasiuusening 4 A 6 au enefidenyszmning 36 fe 44

9 anuglan sedunsinnUSaanns waedondndwesgsiv/szneueIndassil

)

Suiieusening 10,001 81 20,000 vmseiieu lneduazwnnilueygalunisty

b

so f&nvaznsldeusafovendisanayfeadimiawazifiunisliinny wazl
auEadslun1stuTsening 101 e 110 Alawassedalus svezniaindiuds

d' o v 1 & 1 (% a a1 ¥ o =
aonuiiviieu desninvsaiadu 10 Alawes lddalgdngluniseensa wazll

fth3e¥nman 16,000 vineel lueaavhunghazldsneiunysyasd (SUV)
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ﬂaﬁﬁﬂﬂ@ﬁ . carry = no AND speed = 101-110 AND age = 36-44 AND
salary = 10001-20000: SUV {CAR= 0, TRUCK=0, SUV=3, NO=0}
20. wmiaumammusvmm 4 EN 6 AU LWWM&NVIQJEJ’]EJT’WJ’N 45 ﬂ\‘i 53

A o/

U amuwmmw/t.wﬂﬂuaa mzm‘umﬁﬁﬂmmwmmmumumamm'w RREA

Y

a dda

quaaﬁsna/ﬂivﬂauawwaaiwuLqumauizmw 10,001 &3 20,000 UMEBLADY

"Luuluaum’m‘l,unﬁwﬂusa uanwm“mﬂﬂumuiaﬂamsmn‘umua%mumﬂﬂﬁwmu

:ummmLaaa’Lumsﬂuumvmwa 91 4 100 Alawassotalus Tnefiszagniaantiu

= Ci o v 1 - 1 % =%

Ssanuiiviutdosniwiowiniu 10 Alawns lsianldgelunisasnse wazd

@hﬂwqa%’nmm 16,000 U mded linaagyihmneitezldsanszus (TRUCK)
ﬂ{]V\E)’NEN carry = yes: TRUCK {CAR=22, TRUCK= 113, SUV=6, NO=0}

°

21 NV]Nﬂﬁ@Uﬂi'JQ’]U’JUN’mﬂ’N 6 AU LWﬂViEUQ‘VIlIEﬂEJimM’J’N 36 014 44 Y

A o =

A0UL MEJ’\’S’N/LLEJﬂﬂUEJEJ ‘M‘i%@Uﬂ?iﬁﬂw’lﬂﬁﬂuﬂﬂ%ﬂﬁ@uﬂaﬁEJ‘Vii@ Y. LLawiJEJW‘UW

Y

a Aaa

mmaﬂﬁiﬂa/ﬂivnauaw‘waass‘vmNumauizmw 10,001 &3 20,000 UMFBLADY
lmﬂuaumﬂmiumimﬁuia adnwnrnsldansarereafismagtoradmiauay
WAunIe U1 T aiEnadelunistudsening 91 f1 100 Alawunsaadalug
ﬁizwmqmnﬂ'}uﬁqamuﬁﬁﬂmuﬁaaﬂdm%mﬁw 10 Alawns Ldidanlgany
Tun1seensn tazdinnthzadnyisa 11,000 uinded Tumasgyinuieinagldsans
(CAR)

ﬂgﬁé’ﬂﬁ@ﬂ rcarry = no AND speed = 91-100 AND travel = yes AND sex =
fernale AND salary = 10001- 20000: CAR {CAR=6, TRUCK=0, SUvV=2, NO=0}

o NVI‘Mﬂi’eJUﬂi’JmWJUi“WJ’N 4 846 e inendefifiongsywing 27 fia 35

= %

3 anwslan Sedunsinudiseudnuineulatonse Uiv. wagdlonTwaveegsna/
Usznaua1iwdass Mindudeusewing 10,001 81 20,000 vnseiiou Widluaugn
Tunsdulsn ﬁé’ﬂwmzmﬂﬁzmuiaﬁaviauﬁmmaujﬁwhﬁwfmLLasLaum{LUﬁnm
Lasiinnmdaadslunistudsendne 101 s 110 Alatumsaodalug Jsveznna
ntrudsan ufivisiuuinnda 20 Alawns lifAnlda1elunsaonsa wagd
Athsesnensa 17,000 umeied Tunaazvhuisiagldsasiunyszasd (SUV)

ngigne8s : carry = no AND speed = 101-110 AND age = 27-35 AND job
- freelance: SUV {CAR=1, TRUCK=0, SUV=2, NO=0}

23, ﬁwmmaumammusmdw 4 34 6 au eAmdefiTonyszing 36 fs 44

(Y

U a01ug w1y smummﬂw’mswmﬂﬂmmaumwsammw EJ’]“UWL%']‘U@Qﬁiﬂ"\]/

Ao a

Ui”ﬂ@U@W‘UW@ai ‘VI@JNUL@EJ‘UQJ’Wﬂﬂ'M 50,000 mwmamau NLLﬁ%WﬂW’ﬂU@HQJﬂM

Tunnsdudsn Lasfanwaynsldanusorevieuiienagfudndminuaziaunis
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Turienu fanudnadslunisdulsening 91 §1 100 Alalunsaodalud szeEn
ndudsaniuiiviaauuinndn 20 Alaluns Laifarlddnelunisonsa wagdl
A1t3e¥nYnsa 14,000 Uweiod Tupaazineinasldsaemnuszad (SUV)

ﬂ{]ﬁé’ﬁ&’?}d . carry = no AND speed = 91-100 AND travel = yes AND sex =
female AND salary = >50000: SUV {CAR=0, TRUCK=0, SUV=2, NO=0}

20. ffifiasounirrwaunInndt 6 AU iendefiflongseuing 44 fie 53 1
apnugneir/ueniieg dsy sunsinuiiseu@numeuduviemnit edndves
65na/UivﬂauawW?‘Jaizﬁﬁﬁumauiijw 20,001 &4 30,000 UmsaLiou lnuiiua
Iuwnwﬂuaummslumwwm LasianuuenlsldaIuInABUIINNVDY vioudien
ragyesnsdamda wazifunigluvieu Waudnadelunisdudsening 91 fia 100
Alalunsatalus LLawisazmamnmumamuwmmumﬂﬂm 20 Alatuns Ll
lddnelunnsaensa uardami1gadnesa 12,000 unsel Tumaazyiuneginagld
sangyuy (TRUCK)

nqigneaa : carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

a

258 NV]%Jﬂ‘SEJUﬂ‘i’)R)’\U’JU@J’mﬂ’N 6 AU LWﬂMﬂNVmEﬂHi%‘Vi’J‘WQ 18 D9 26 Y

&/ 9

LLazdamuzama/agmaﬂu szmumiﬂﬂmﬂmmwm N34 ME]"]“?JW“UWTI‘UH’]‘J/LR]’MUWW

U ddﬁ A 1

pefgidiuiiaussning 10,001 A 20,000 vndewian wazlivaznnniluoyyn
Tunsduden & ume msldusaRevienfisananfomadiiauazidundldrion
Lasdrnuduadslunstuldesnimsewiniu 90 Alawasredlis T558n19910
SruReaniuiviniaiusening 11 de 20 Alawas lifialdasluniseensn uae A0
{h3s¥nwnsa 9,000 umsiel Tunaazyhuiginazldsoins (CAR)

ﬂgﬁ51&§d . carry = no AND speed.= <=90 AND job = officer AND work
= yes: CAR {CAR=10, TRUCK=2, SUV=0, NO=0}

26. il uauANAdNATIUATINNNTG 6 AU LLavLUumemwumw'mmw
53 9 @anurLAey sEUNIANEIsERUUSyYaes o1dnmidnauuiEnien vy
fiselasaliousyning 20,001 fi 30,000 UM wagilusuanAdulsaauduaznnin
Swmznisldnusasud Ao omunarisadfisuasdumdluinu TABA2MLLE7
aglun1stusa Ae 111 84 120 Alansdedilug srasvisanthuiaivhay Ae
Zopnriviewiniu 10 Alawms uaglifalddgluniseensa uaslidigeinunag
7 10,000 vvsed luaaazyinehagldsan (CAR)

ngii§1eBs : carry = no AND speed = 111-120 AND distance = <=10 AND
license = have and carry: CAR {CAR=11, TRUCK=0, SUV=0, NO=0}
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27 Qﬁﬁaﬁ’ﬂmuam%ﬂmam%’ﬁzmw 4996 AU LLaxLTJumem&Jﬁﬁmq
S¥INg 36 09 44 U AnusuAuLELasdissdunsAnwseauTseuUany 21N
Wuesgsianseusznaueindasy fiseldsaiiousznIng 40,001 8 50,000 UM
LLaulmiuaummwmaum Fwnuznsideusosud fe Weidunicluiinu
Taoanuduadslunistusa Ae 91 fis 100 Alawnsaedalus sreen1eanUIuis
fvhanu Ao ogszwing 11 A 20 Alawuns wazlifidnlddnslunisaensonazan
gesnwsa Tunasgviuneiagldsaaunysyasd (SUV)

ﬂg‘ﬁé”ﬁ&?)ﬁ . carry = no AND speed = 91-100 AND travel = no AND age =
36-44: SUV {CAR=0, TRUCK= VO SUV=15, NO=0}

28. m/mmmuam%ﬂmaumamnmw 6 AU LLa”LUuLWﬂM'@UW}M@’]EJS”WJ’N
a5 79 53 Y anuzlan u,axﬁszmumiﬁmsﬂaawsummimﬂwwuwumu DNTNLINVD
gshavseUsenoue1Tndasy Seeldneliausening 30,001 f1 40,000 U wazlaill
Iuaummmumasum Snwnrnsidousosus fe iousamnvesuasidumsldrio
Tauanmsaaslunisdusa fe 111-120 Alaunsredalag seeena991ntiuda
Fin97u Aaunnndn 20 AlALAT razliflanldareluniseensanazAUn 395N w190
lunaazyiuednaglasanssuy (TRUCK)

nqit§nea : camy = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

29. ;}:“ﬁ $uanANITNASOUASISENING 4 D3 6 AU Lasfunaniediteny

¥1%1719 36 D9 44 AnnuEESLarTisE R UMsAnBTEAUUS R BT VDS

< AavRaUsznousnindass Tsneldseitaunnnia 50,000 uin duaziiluoynn

q

v

Fuisoauduarlinan Anwanisldausosud fis iousTnawed liumsendis)
Lagiumsluriinu Tnganusamaslunistuse Ae 1iandn 120 Alalunsnadilus

svegNTudeivhnu Aeegsywing 11 fis 20 flawns wazldfianlddngluns

=

99050 wazdA1u13es ﬂmma&uiﬁ 16,000 vnaadlunaszyituieinagldsanssuy
(TRUCK)
nqiténeda : camy = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

30. é” S uuanAnAseuATIsENIng 4 B9 6 au waziluiwavdafifieny

=

5e1i19 27 89 35U amuvLwiwmLLé”;LLavﬁszé\’Umiﬁﬂmwéﬁ’uﬂ%mmm‘% TN

a =

L'R]’]“UENﬁ’iﬂ‘\]‘VﬁEJ‘Ui”ﬂ@‘UEJ”l‘U‘WEJﬁ’i% Ni']EJlﬂG]E)LﬂEJUi“‘MT\\‘i 20, 001 B4 30,000 U

LLEZINNIUQHQJJ’W\“UU‘U'SQEJUM fanuuy mﬂm'}uiaaum A LW@‘Uii‘V\ﬂ‘U@\‘I LAUNN

yNeufiganazifiumeluinny Tnoanucuaasglunistusa e 111 s 120 Alawas

Apdalug sregn19aInUIuiaivinau fAeegsening 11 84 20 Alawwns waylddl

ildanglunisaensauazAtigdnunsaleaaziungiagldsanseuy (TRUCK)
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ﬂgﬁé’ﬁdﬁd : carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

'
a

31, il uruandnasounsisening 4 74 6 Au wanilumansiifleny
Seming 36 89 44 U @nuBUALIIULT LardiszrunnsAnunsefulTygnd enTn
\hwesgsianseusenoueingesy fisrelseiiausendng 10,001 fis 20,000 U W
wardilueunedudsosusiuaglinnm fnwarnslidnusasud fe ileusinnues
Fumaieadisauaziiunidluyinny wagldmnuilunmsduddesnivFewiniu 90
Sawnsaedali szasmeannthudiivhe fie deendwieninty 10 Alawasuas
Lfel4egluniseansa wadidirgednwisaegil 15,000 uimsed luaaazig
agldsanseug (TRUCK)

ﬂg]"?i’a”’mad . carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

32, TS uanandnnsounisenine 4596 Au wandumandsiifiony
sywing 18 §4 26 T aauzudaunen u,az:ﬁiwﬁ’umaﬁnmasﬁsmﬁ"umﬁam%u

v
=

Hugu Usznaum%w?ﬁu q fuenmileaindeyalusuvasvau fsgliroiiou
JeyniavEawihiu 10,000 v wazilluoyaadulsayusualinnm ddnvus
msldsusnoud Ae Weiiunisiondi Tngpnusaadslunisduse Ao desnin
Rty 90 Alammsnedaliy ssavmemntuieiin/aanfng fe deunt
Aoy 10 Alansuarlifaldarelumssensauasfainzesnense lunass
yueinazldsansguy (TRUCK)

ﬂaﬁﬁﬂaﬁn . carry = no AND speed = <=90 AND job = others AND license
= have but not carry: TRUCK {CAR=1, TRUCK=2, SUV=0, NO=0}

33, fiillSwaugin@nasounsininnit 6 Au wasummndeiidengsyning
18 84 26 3 anduslan wasdisedumsnunssduUiygns ordinidvesgsianio
Jsenausindasy fsinldreideusuing 10,001 f1 20,000 U uaziilueynn
Fuisopududlsnm féneaznsldanusngus fio ieussnues Aunarieaiien
Laziiumnsluyhau Tnsanadaiadslunisdusa Ae 111 fe 120 Alawmssodnlus
syogmnentudsiiviay fe winndn 20 Alawas wagliiielddneluniseensa
wazAthednwse luaaayiuneinegldsanseuy (TRUCK)
ﬂg]‘mawaq carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

vaa o

34, pgwummuamsmmawmmmfm 6 AU WAY Lﬂumwmwumammm
53 T @0 1ULLATIULAD u,azﬁsxﬁumsﬁnmqqmwszmnhzyapm 1N NINIY
USgmenau fisnelaratfousening 10,001 fis 20,000 UM fanwalzn15 e

& A tﬂl a o 3 d‘ U A = al
TINYUR ABD L‘WEJLG]UVI’NIUV\’N’]H Iﬂﬂﬂ?ﬁﬂLﬁ’)LQﬁﬂlﬂﬂﬁ‘U‘Uiﬂ A 101 89 110 Alaluns
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'
| [

sodalus sroznisanntiuiafivinay Asegszudne 11 fs 20 Alaluasuazlid
mldsneluniseensauazaiigednuise lumadgiuidnagldsawis (CAR)

ﬂgﬁéﬂ@q : carry = no AND speed = 101-110 AND age = >53: CAR
{CAR=12, TRUCK=0, SUV=0, NO=0}

35. fiflsuauaudnaseuannit 6 A waslumAreiilonysyning

Y

18 8 26 U anuglan uasdszdunsAnuseRulinaes endnsunums d5eld

1 A

foudousening 30,001 8¢ 40,000 v warfiluoyyindudsasuduaznnw
fdnwarnsldanusasud fe ieussnues Laumwiaw?imLLazLaumﬂUﬁNw
Tneanusnaaslun1sdusn Ae desniusalviafiu 90 Alawnssodalus svegnia
ntudefivineu fe unnda 20 Alawuns warlifiaaldaislunisveasanazan
thye¥nwsn Wnaaginngasldsanssue (TRUCK)

ﬂ{]‘ﬁéj’]d?}ﬂ : carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

(% '

36. fiifidauauamndnaseuaasEning 4 fis 6 au Lazlumavienieny
=

a U

seine 27 B9 35 U @niugniing wagisydunisfnwseaudignans 913wdves
gafandousznouailndasy fxuldreifauseving 30,001 fis 40,000 U ward
luoyaadudsasuduasnnn ddnvmznisldnusasud fe CBNEEVRUDRIGE
Aumsluian Tnganudaadeluntsdusa de 111 8¢ 120 Alawnsedalus

v < d‘ o & 1 a a1 T
sygreanthubsfivinau fe wannaa 20 Alawns waglufanlgdrslunisaensa

i ©

wazdimthsesawisnogi 12,000 uvwsied lnmaszvimieinaslisansyug (TRUCK)

q

Affieneds : carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

37. fiifidmouanndnasauniisenitg 486 au waslumendiileny

=2

se919 45 B9 53 U annugnghde wazilseaunisfnwseaulseulany 91TWaNvd

a a

genavioUsznavenindasy dsieldreideusymiie 30,001 ¢ 40,000 U wazlaill

uaynmdudsnsud fidnvawnisldnusosud A Woldumaldiny [CREREHEE

a o A

wdslunistusa Ae 91 81 100 Mlawnasredalus sregnsandiudsivineu @
Yeunimiowiriu 10 Alawas wazlifalddrslunisensauavaiungeinewse
Tumaagyiunginazlysains (CAR)

ﬂ{]ﬁﬁﬂﬁaﬁ : carry = no AND speed = 91-100 AND travel = no AND age =
45-53 AND family = 4-6 distance = <=10: CAR {CAR=1, TRUCK=0, SUV=1, NO=0}

vaa o

38. ffifsInauIinaseuaiINInndl 6 AU wasiduwayeonguinni

Y
53 U anuzngndne wardszfunmsfnussfuliseudats e1dndrvesginanie
Usenavandindasy Sseldnaiiausyning 30,001 f9 40,000 uw wardluouwn

v

visasudualinam fdnvaznisldnusasud fie fieussynuasuagidunisiy
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o < a [ = 17 1 & ] [ al | q';
¥191u Yaeadusuadslunstuse As Usyninsaininu 90 Alalunsnatalud

= a o o

SsygEn19IIntuieiitieu fe deuniwmIeminiu 10 Alawas waglifialyane

| ° [

Tunsaeasn LLazﬁmmqaﬁnmma&ﬁ 9,000 vmael luimaagyiuneinagldsa
n3eUy (TRUCK) .
A8135¢ : carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}
39. ffifisauanTnasouniisening 4G9 6 Au waziduimeamnedifleny

= U

sewing 27 B9 35 T aouzuasuudn wasilsefunisAnuseiudinnes 81w
Bvesgshaniedsznaventndasy fsigldseiiioussnine 30,001 £13 40,000 U™
warlifilueygndudsasud Sdnvasaislinusasud fe Watdunislurhay
Tnsauiaaielunsdusa fe 91 8¢ 100 Alawmsnadalus szagn1eaintude
fvinenu fig wannin 20 Alawes uaglifialdsglunmsaensa tazlidrungesnvien
agjﬁ?i 9,000 UnsiDl lwavnuieagldsaatunusyass (SUV)

ﬂgﬁﬁﬁ&ﬁd . carry = no AND speed = 91-100 AND travel = no AND age =
27-35: SUV:{CAR=1, TRUCK=0, SUV=3, NO=0}

40. ffifuauduBnasounsauInnin 6 Au wazidumandefiflongunnndi
53 9 donugvshe wasdisviunsfinuszaudSages enmdwesgshaviauszneu
oindase fsoldreausewing 30,001 f1 40,000 uw uaedlueuaedudsosus
ualadnnn S8nwniznislderusasud e oussnveskaziaunieluvinau
TneninuEadelunisdusa fie 91 & 100 Alawsssadalus sveznaandiuds
fivintnu fle agsening 11 fe 20 Alaiuns waglifiddldaneluniseenso waz AN
Unqe¥nuwnseagit 15,000 umaed Bumaesvighagldsansgus (TRUCK)

ngiignede : carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

41, figdwnuandnasouaiaunnii 6 au wasdumeneiiuinnd 53 9
A01UTLALIIULAT wardisEdunsAnylssaulIyaInd Usznauendndu 9
fusninilearndeyalunuuaeuaiu dsglddedioudasndt 10,000 v wazlaid
TueygnduTsnsud Tanvaenislinusasud fie dieliumavioadion Tnemnansa
wislunstusa fe dosnimtewindu 90 Alawmsredalus ssogmenintufied
Fey/anudnm Ao tesniudewiiiu 10 Alawes wazliddlddeluniseense
wagA13e3nwsn luaaagyhuneiagldsana (CAR)

ﬂgﬁé”m’ﬁd - carry = no AND speed = <=90 AND job = others AND license
= don't have: CAR {CAR=4, TRUCK=0, SUV=1, NO=0}

vaa o o i

42. gRfiTuIuaNNTNATOUATITYNIN 4 84 6 au wazdumAyIaNileny

)

¥
A

sewing 27 89 35 U annuglan wavdsziunisfinwagiszaunisinyituiiugiu
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a IS

andwidvesgsianseusenoue Indese fs¢ldreiieunyil 40,0001 3 50,000
v warliflueugaduisaoud fdnvuznislinusagud fo \ioUsINNUeN
Sumaisafisuaziumdlunu Tnsanudedslumsdusa fe sewine 91 89
100 Alawmssedalus srogmeanduieiivhan fe winnh 20 Alawns wazlaid
Aldinglunseensa wasiidthgeinwisnagil 9,000 uwisied luaazyiunedn
aeldsnnszug (TRUCK)

nqiténeda : carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

o

43, Qﬁﬁmuauam%nmam%’aizm'm 4896 au wazilumeArieiiiony

a

syming 18 9 26 U anruzhasundl uasiiszdunsfnwiegivigyns

0

Jsenausndnwiinnussiamie dsreldreiiousgi 10,0001 fiv 20,000 YW wagdl
Tueyandudsngudunlidnnin fanwaznsldnusasud e woRunavisniien
Laziunishuvheny tnsrnuanadlunisduse fie sewdng 111 83120 Alawasa

4T3 Seaennanntaudeviiay e agsening 11 3 20 Alawns wagludanlddne

' ) u

lunnseensa tagiiivigainwisnagd 7,000 uimsod Tunaagihueanagldsains
(CAR)

ﬂ{]ﬁgwﬁﬂ - carry. = no AND speed = 101-110 AND age = 18-26: CAR
{CAR=6, TRUCK=0, SUV=1, NO=0}

vaa o a a

44, fifdnnuandnaseunsasening 4 B9 6 Au wavidunandsiiieny

(7

s¥1779 45 79 53 U apurne e LarisYauMSAnWeLRsLIUNTANBITUNUF 1Y
Y &3

a =1

T irvosssnanseUsynoueIndase fis1¢ldsaiouagi 20,0001 fa 30,000
v wazliifluougaduisagud Tenvaznslinusasud A Waussynuas
Ao sieruasiunislirhu Tsamasaedelunisduse Ae sewdne 111 s
120 Alawnsretalie seagmanniudsiviinu Ae HesndwFewiiiu 10 Alawns
wazliifiAnlddnelunisaensn waziirdissdnwisnegd 19,000 vmeel lumasy
yiuneinazldsansguy (TRUCK)

nqiténsBs : camy = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}

45, fiiSwuanBnaseuaiinnnd 6 au ez dunamefisorguinnia
53 Y anuzlan LLasﬁizé’\’Umsﬁﬂ‘magﬁisé’umiﬁﬂm%uﬁugm 91TNTUTIVNT
fiseldaiioungi 20,0001 s 30,000 UM waglsifluoyaadudsosud fdnwe
sliusasud de edunisliyihau eeanuiuadslumsduse fe desndy
WRawinfu 90 Alawwnsrodalue szesvennthufieiivhan e annndn 20 Alawas

wazldfialdaelunnseensauariizeinm lunaszrhugdnagldsaiia (CAR)
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ﬂ{]ﬁ’e’f'm@\‘l - carry = no AND speed = <=90 AND job = officer AND work
= yes: CAR {CAR=10, TRUCK=2, SUV=0, NO=0}

4.1.2 HAN15NAEUVBIIS Naive Bayesian
v Y ad 0 ‘ vy av o &

m3nageulayanie s Naive Bayesian Tnglddoyanliniuaatarianun 45
LY 1 4! o v 1% 44' -] 2 dy
finDENa muanwmma;ﬂawmmdﬂmu

1. fiifinsounfadiuiusenine 4 e 6 Au Ands wagflongsening 45 fe
53 Y uasdanuyausd Lasiszgunsinwnsiseufnwinoulaievse Uav. RRERL
wnnUUISenTuRtiEuden 10,001 fis 20,000 UFBIHIOY Tuagnnwiluouyn
Tumsdulse Seneaenisidausade Wunluieu Tpeiausadslunistul
S¥9i19 91 T 100 Alawmsaedalus flsvpensaininudsanuivineusywing 11 i
20 Alaluns waviadldanglunisaonsaaiey 200 U flangngeshwasn 10,000 U
fod T &ﬂﬁm confidence 984 CAR, TRUCK, SUV W&y NO 1 0.024, 0.011, 0.965
waz 0.000 ANFIAY Sitinatd fe SUV

val

2. (N ﬁﬂi@Uﬂiﬁﬁ]WU?Ui“Wﬂ\‘i 499 6 AU L‘Wﬁ‘ﬁmﬁ LLE\”ZJEJ’]EJi“'Vi’)’]\‘I 45 94

Y

53 U @n1Usne 815 /LLEJﬂﬂuEJEJ uaglsy ﬂ‘UﬂWiﬂﬂ‘H’lﬂiﬂJmﬁﬁi DATYNNUNINY

v a

FRGRVAR fidduiou 40,001 fi3 50,000 unsialiiay wagiuagnnmluaugnly

oJI

'
a

cnsiuiso TanvaasldvusaReusnues vietfirawanfusinidmia iAunsly
N9 Lasiianudaaslunisdulsenine 111-120 Alaunssadalue fdsvegnig
T uBsan U UIANNLn 20 Alalns waglifanldanelunisaonsa wasl
A1Ng95N¥NSD 15,000 el FeRnA1 confidence a4 CAR, TRUCK, SUV Uay
NO l¢ 0.047, 0.952, 0.001 uag 0.000 ANUAIRY muuﬂma fim TRUCK

3. wmmaaumamu’mmﬂmw 6 AU LNANYY ‘vmmas #1945 4 53 U

a

wasilanugniing SseRunsanugininUTaaes NN/ T ivessy
AflGuiiou 30,001 84 40,000 UMABLABY IcﬂauLLazwnwﬂuaymmlummwm
fanwauzmsldausane wunelurinu fpudandslunstudsegning 111 8
120 AlawwasAedalug Laeilsyprnieantuisanuiivhauannnd 20 Alawns
warllil Arlddneluniseensa dAmiige¥nwsn 12,000 uimsted FsAnAn confidence
984 CAR, TRUCK, SUV wag NO ld 0.689, 0.196, 0.115 uay 0.000 pudndy dedu
Aand A9 CAR

4. Qﬁﬁmam%”;fé’wmuizij 4 54 6 e iAvdaiidengsewing 36 fis 44 U

Layianurause Ssyaun1sAneseuAnwIneuAuNIanINI LAz TWINUDY
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Aaa oA

g3fa/UsenouondndaseAiiluifiou 30,001 1 40,000 vnAeiiiou wazliualy

a

wanluaygrnlunistuisn fanwaznisldausnfovisniisamagfedsdanin
dunncluvney Sanudaedslunistuduinnin 120 Alawnsredalus uwazdl
syEyIIn TRt TIvasEing 11 84 20 Alawas lufianlddelunisaonse
warilAntgesnensa 17,000 umsiedl FaAnA1 confidence wa3 CAR, TRUCK, SUV
waz NO 19 0.442, 0.326, 0.231 wag 0.000 MUAINY fatfu aand Ao CAR

vaa o o

5. fiflasaunsisauauanndl 6 au nAefidenysening 45 fe 53 U

Y

Sanuzausa wazilsedunisanwdseufnwineulalenie Uiv. IFNLANVD

’ qsﬁa/ﬂsznaum%w%assﬁﬁL’Eut?\au 20,001 §3 30,000 umABLiiow waylaid
lueugalunisdiudsn fdnvansldonusafioussynves AWumsluvinenu waedl
A adslunstuisendne 91 S 100 Alawnsdedalie fszeynisarndiuds
anuiivhaseming 11 8 20 Alawwes ldiidaldaelunisaenso wagliAingasnu
50 18,000 Umnel eRnAn confidence ¥as CAR, TRUCK, SUV uag NO 1% 0.013,
0.803, 0,184 Ulaz 0,000 Ay detiunana fis TRUCK

6. §iifiazaunsasiunuinnds 6 au iAviafifiengszwing 18 s 26 U
anuslan sefunsAnIgenIUTYIRS oUNAAENY wazilduifeudosninvie
WU 10,000 Umsetieu warliflueyanalunistulse fidnumznisldnusafiol
sudugodld nazianuSiedslunistuTsewing 101 fa 110 Alauasiadalus
IS L4 = = ' = al a1 V1
fssovmanniuasaniufineaszning 11 8a 20 Alawss Ludealddrgluniseensa
wayldfiAdnge¥nuisn JafinAr confidence 499 CAR, TRUCK, SUV uaz NO i)
0.018, 0.000, 0.000 kag 0.982 AUAIRY MILUAAIE AD NO

vaa v o

7. iffnseuasaswausEuIng 4 flv 6 AU inAndeiidengsening 45-53 U

Y

a U =

dnuzviing SszsunsAnunilsenAnuneufiuienindt endndwesgsia/lseney
oinSasiifiiuiou 40,001 §1 50,000 umnpeiou warliflueugslunisiulisn
fidnwaznisidanusafemunisluiiau warilanuiduasslunsdulsening 91 i
100 Alawnssatalus fsregnsantuisaaurieuanniy 20 Alawns uaglad
plFdgluntseonsaAtngeneuisa Js@aAn confidence ¥a9 CAR, TRUCK, SUV
way NO 1§ 0.111, 0.085, 0.805 uay 0.000 MLANY Fatunand fia SUV

vala v o

8. ffiflnsauaTIsIuIuNINAIT 6 AU IAYIBAITogTEning 36 D 44 |

[ -

(%

anuzngrirv/ueniueg uasfisziunisdnudseuAnuineudunionindt 01w
Bwesgsia/Usznouandndasyiiduifeuszuina 30,001 fa 40,000 umAsLioy
wazliifluougalunisiulse fdnwarmsldnusofiereisimagdoirsdmin

Bunslurieu wagilanugeaslunstudsendng 91 fe 100 Alawnsdadilus
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fsyprmneanntiusannufivinuainnis 20 Alawas Lifidldarelunisensa
wagdiA1tige¥neisa 14,000 umsied FaRnAn confidence ¥Ba CAR, TRUCK, SUV
waz NO'l& 0.424, 0.255, 0.320 wag 0.000 AIUENU Frunand Ao CAR

9. ffifinsaunasiuauninndt 6 Au e B1gIEUIN 45 fia 53 U uavdl
ADNULENTA sydumMsAnusenAnuneusuvIosnit a1 3msvesgsha/Useney
o1 Tndasy wardiiuldeussvine 30,001 f4 40,000 urselfiau duaznAn
Tueunrlunsiuise Anuamsldnusafedumsdure uasfiiusuadelu
M5t sEning 91 @9 100 Alawumsdadalus fszenanntiudsdaiuiivinau
snnndn 20 Alawes liflalde1eluniseens uagilrndngasneisa 15,000 uinded
F98nA1 confidence 89 CAR, TRUCK, SUV waz NO-L# 0.154, 0.457, 0.390 Uas
0.000 ALAIEU Fatunad fia TRUCK

1 =

10. {ifinsaunsIuIUTENIIN 4 B3 6 AU INFATIY wardonysyningls i
26 T donugansa seeunsAnugandIUiaaes eviminauigiamie ddudiou
534424 20,001 19 30,000 VIVIABLADY fuagwnnnlvenganlunisdulsa
Laridnwar s SR oveus ey Ausn e ie Wumdluihen Hileus
inadlunstuddesnimieuiiiu 90 Alalunsretalusszegnasnntuiaa i
¥r9rannnda 20 Alawwes tfiarldreluniseense wagAdngesnwisa 11,000
uInAol FsAanA1 confidence ¥a4 CAR, TRUCK, SUV kag NO ¢ 0.466, 0.525,
0,009 Lag 0.000 P Ketunana Ao TRUCK

11, fiiflseun$adinansendng 4 69 6 AU ATy wayfiengsewing 27 fis
35 ¥ @anuglan sedunisAneiseufnwineulatgvie U, uazliendwdives
safia/Useneuen@ndasy Tiulfsuseving 10,001 fis 20,000 vseliou lngilus
Linnwilueugalumsdudse wardidnvuznisldnusaneussvnues yioaien
nagyAoAadantn wunsluinau Téanuduedelunisduldsening 101 8 110
Alawmsretalus szogmeandiuddanuiinnuainnd 20 Alawns wazlid
aldangluniseensa Sniailrntngednwisa 16,000 umsel F3fAnAn confidence
94 CAR, TRUCK, SUV uag NO ¢ 0.039, 0.957, 0.004 uag 0.000 A13d1AY i
Aand A TRUCK

12. ffifiasounsasuauanndy 6 Au wendeiiflongsening 45 fe 53 Y
warilaonuzausa/ogmenu fssfumsnuniioenfinuneuduvdemni uasdondn
Funinauuismensuiidduiiousening 30,001 s 40,000 vWHBlieY UaYilLA
Liwanrlueygwlunisdudsa fdnwarnsidnusndereaiemagtesdmin

Fumslurnanuuarlisndudedd Tngldanusuadslunstulsewing 101 fis 110
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ATamssadlue wariiszegyneanduisaniuiivhausewing 11 8 20 Alawns
Sniaiialasngluniseensaads 500 Usaelieu waglA1tn3esnYIIn 9,000 UIW
Aot @9darn confidence 99 CAR, TRUCK, SUV wag NO 1d 0.771, 0.064, 0.165
way 0.000 MuAU Fafunana Ao CAR

13. fifinsounsaITmIuTEIIng 4 B 6 AU wenefiflongsewing 27 8 35
¥ warflanurausa/egiioiu seiunsfinyiuSyyns 1 @nd319n13/Admii
98455 wazdlGuifieusgning 10,001 fis 20,000 vmdatiou Sn1sununluaugyn
Tun1studsn Lasidnwaznisldnusoaeve ey soiedmiauaz lidniy
o4 Sruiiadslunisduddesninudalritfu 90 Alawnsaetlug Sszezng
ntuREnuivaen smine 11 8420 Alawns uazlifarldareluniseensa
SnaailAnungedneise 15,000 vinsed FafnAn confidence U84 CAR, TRUCK, SUV
wae NO 1A 0.896, 0.031, 0.074 k&g 0.000 padndu fatunana Ao CAR

10, {lnsouaiIstunIusyning 4 fic 6 Au Andeifiongsyming 36 e 44

1A Y

T wagdlanugnendny/ueniuet dssdunsAnsiyyns WAz fienTNA1veIssNY/
Jsyneve indaseiiiiuieusywing 30,001 fi1 40,000 ummaifiey Luliilueugn
Tunistutsn SanvagnsldanuseAevieniismanfenmiauagifumaliinu
T¥ananaieaslunisdudsendng 91 fs 100 Alalunsredlae wasilszugnieandiu
R eanauTivitaInsEnine 11 89 20 Alawas laifaqlgdrgluniseense wagilAn
U1533n1130 7,000 Umaatl TaRnA1 confidence 189 CAR, TRUCK, SUV uag NO
16 0353, 0211, 0.437 way 0.000 AU Fafurand fie SUV

15, gaflnsaunfidauanannndy 6 au ieviafiiengsyning 45 fe 53 Y
wazdlaniuzansa/egaigmy fsvsunisAnuassenAnwneudunSesiniy fondn

d‘:ﬂa A

\¥1veagsia/lsenoventndasy iduiaeusyning 30,001 f14 40,000 UWFiBLADY

a

Tnefluslinnniluoyaanlunisduise dnwaeNsLINUINABUIINNTBIUALLAUNIY
lUviau Wanudadslunisdulsewning 91 6 100 Alalnssatilue dszeenig

1% =3 a o v ' A iy a i P
ntuasan i utesnimsawiniu 10 Alawns lusianlganelunisasnse
fir1Un5s3neisa 8,000 umsied FafiaA1 confidence Y81 CAR, TRUCK, SUV Uz
NO L& 0.068, 0.904, 0.028 waw 0.000 ANEWY Atiuaana Ais TRUCK

{

16. ffifinsauaITIWINLINATY 6 AunArofifenysening 18 fv 26 Y
annuglan Tsgdunsanuginisyang Laglondniddnuniidtuieudesnin
yewinfu 10,000 vdeidau tneflulinnwluoysnlunistulse Fdnwugns
ausa Ao vssynues viesdieanagdedfmiauazifiumalunu Tngldy

auEadslunisdudssring 101 89 110 Alawnsaadilus H5zagn19anUnun
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anuRnwszndne 11 8e 20 Alawns Wlielddwlunisaensauazardngessnwsa
§aAnA1 confidence ¥4 CAR, TRUCK, SUV uaz NO ¢ 0.428, 0.571, 0.000 wag
0.000 Maddu Fetfuaana Ao TRUCK

17. {fidiasaunsasiuausening 4 fa 6 au nAnefifierysewine 36 e 44
U anuzausa/ogieiu sshunisAnuliseufnwmeutatevie Uav. endwwdneu

USEenvufidRuiieuseving 20,001 1 30,000 vnseiieu Lidluaugynlunis

'
a

fulsa f8nuaznsldnusofeussnnues vieufvamaasmedmiauasiiunisld
U I%ﬂawuL%agaﬁalums%%azij 101 1 110 Alawnseedalus wasfiszozna
ndudsanuiivhausening 11 fe 20 Alawns Lidarldangluniseense wagd
A13e§n1190 12,000 UIneed FeAndn confidence 4de CAR, TRUCK, SUV uay
NO 1 0.063,0.882, 0.054 wa 0.000 Fsid1ey Feifupana fie TRUCK

vala v o

18. §7ifinsaunsITIUAUTENIN 4 T4 6 A iAndaniilenssyning 45 fia 53

9

U antugngniny/meniuey seaunisAnviviyaias uagilenIndivesgsna/
UsgnousTndasenniuiieuszwing 20,001 f3 30,000 uwseiou Liflluouan
TunsuTsa fanwaznisidanusadeipunicldininu wasiinnuduaaslunisdud
sworine 91 B 100 Alaimssiotlus fsvorneantiudsaniuivhausening 11 e
20 Aawns Lifldldarsluniseensa wagiiitisadnesn 11,000 vinsed Fdin
A1 confidence 484 CAR, TRUCK, SUV ag NO a1 0.434, 0.333, 0.233 wag 0.000
Mg Fadunand fe CAR

19, ffiifiaseuaadiuusening 4 s 6 AU wAmeAidengsewing 36 fa 44

U anuslan sziunsfnendBagins wazlontnd1vesgsia/Useneua1indase il

D.

Rufiouszning 10,001 £4 20,000 vmsieidou tnsfluasnnnaluougyinlunisdud

D

sa S&nwarmsldnusadeneuiivinagSamdaninuasiunicluvien uasd
AuEadslun1sTulisening 101 89 110 Alawesredalus syegnianntiuds
anuiivineu gesnimIawindu 10 Alawes liflald31eluniseense wazdlan
113950130 14,000 U sl FeAnA1 confidence 489 CAR, TRUCK, SUV uag NO
1% 0712, 0.157, 0.131 war 0.000 AMuFU Faunana Ao CAR

20. gnfiaseuaITuIUTENIN 4 89 6 AU nAngenllengsendng 45 68 53

=

Y anugngnsiv/ueniuay 15EAUnIsANYINSINANYINBUALNSEAININ HB TN

v

a Aaa A

W1e9gsna/Usenauenindass idkusiousening 10,001 fis 20,000 UmdaLiaY
Lifllueugyinlunisdulise Tdnwarnisldnusafoussynuesuaziiunaliinnu
fanusuaaslunstulseuing 91 89 100 Alawmsaeddlud Inedlszernisaintiu

fean unyutesniIIvsaindu 10 Alawns luiald918lunisaensa wazien
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trge¥nwisa 16,000 umsied FeAnen confidence w83 CAR, TRUCK, SUV uag NO
1% 0,042, 0.815, 0.144 wag 0.000 ANy Fetiupana Ao TRUCK

£ o

21 fiifinseunfisiuiuminndn 6 au inamdifengsening 36 8 44 T

A\

oA U

ADUTNE31/W8NAUDE Sseaunnsanusisoudnumoulatevie Ui, wasilondn

Y

Ada oA

\$1vesgiia/Ussneuenwdass i udieusywin 10,001 fia 20,000 UFiBLABY
Lifflueugalunisiuise fi¥nwaznnsldnusafevieadivnagfedsdminuay
Fumsluvneu Wanugaadelunstudsswing 91 s 100 Alawnsdedils
syt s iiuteenimdewity 10 Alawas lidddldarelunis
qomsn warfiA1ge¥nuasa 11,000 viveel FHadndn confidence 183 CAR, TRUCK,
SUV way NO I 0.571, 0.170, 0.260 Wz 0.000 MUANY fafumana Ao CAR

22/ fifinseunsadmauseming 4 6 Au iAndafilongsewing 27 4 35
Y anelan dsefunsenudseninuneutaevse Uiv. uazlonimiivessiy/
UsyneuenTndasiisiduiiteusgwing 10,001 120,000 useiiou Lifilueugn
Tun1sdudin fsnwaensldnusnAeeaiieanagSeisdianasifumalyine
wardianmiaaaslunsdudssning 101 s 110 Alalumspadalug geznieann
Shudsaomiivnausannt 20 Alawns ldddqldhelumsaense waglidndseinm
58 17,000 UIMAed FafAnen confidence uas CAR, TRUCK, SUV uaz NO 16 0.435,
0.307, 0.258 Lag 0.000 sy fetunand fio CAR

23, fifinseunsaauanszudn 4 a6 au iendiefidlonysywing 36 fs 44
3 aonugnding seaunsAnesisefnumaufuviedini endwiivesgsiiv/
Jseneveindaseintuieurnnni1 50,000 vinseieu fuazwniluaynyinlu
Mstudsa wariidn e nmsldausadorioadeinay fusisdainiauazifumsly
i SannEaeaglumsduisening o1 f 100 Alawmssedalue szogmaain
Sudsanuivnatinnnga 20 Alawns Lifldnldtelunisaensa uasliAdigesnw
sa 14,000 UIWeeT) FsAne confidence ¥B CAR, TRUCK, SUV wag NO lai 0.137,
0.038, 0.825 wag 0.000 AIUANY fatunana o SUV

24. ffifiasoun$rsiuaunInndi 6 Au wendeiiflongszwing 44 8453 U
anunevueniuey Ssvdunsdnunisoufnumeuduniodinit o1dmirnes
qiﬁa/ﬂizﬂaum%waaizﬁﬁL’EuLﬁauism'm 20,001 fia 30,000 UMsBLAOU lnEilus
linnwilueugnelunistudse weriidnwarnislinusafioussnnues vioafleinany
fuinadanda wazidunialuinnu Téanudradslunisdudsening 91 s 100
Alanssedalus uazdiszarnannntudsaniuiviauannnda 20 Alawns 1aidl

=

aldaslunisennsa uagdidniigedneisa 12,000 umaedl

a |

AnA1 confidence
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483 CAR, TRUCK, SUV uaz NO 1§ 0.032, 0.967, 0.001 waz 0.000 mua1du ey
AaNd Ao TRUCK
25. ;:Jﬁﬁmam%’ﬁm’mmrm'jw 6 AU Andfidonysening 18 fs 26

L

wazilanuzausa/egfieiu seAun1sfinuuTyns wazdonTwdrsvms/d v

Yoe¥gfitlulpiousewine 10,001 s 20,000 Umsaidiay waziluaznawiluayaynlu
Astudsa B8nwnensldnusafevienfisinagyfodedmiauagiiunidlurinan
Larianuigauaielunsduitesnidewihiu 90 Alawnsaedalus fsveznean
FruBadauiiviiaiusening 11 89 20 Alawas ifldlddrelunissensa uasll
Atgesnwsa 9,000 umsel FHaAme confidence 99 CAR, TRUCK, SUV wag NO
1% 0.816, 0.116, 0.068 uay 0.000 My Fefuaata fo CAR

26, RS uuaNTnATEUATINNNTT 6 AL wazuwarefiiongunnndd
53 ¥ dgnurLisend sEAun1sAneiseAuusyeyIns ornntngwuivnienau
fselaroiaussning 20,001 A 30,000 v uazilusyaFTuTsaeuduaE NN
Snearnisideusnsud Ao epunisiesifiskaziuni iU Tagannud
aulun1sTUse e 111 39 120 Alawmsdedalus ssozn1eanntiudsiivhanu fe
foanivdewiny 10 Alawng wazlifaqld9elunisaensa uesiiAirgesnwise
oy 10,000 U Fadne confidence 181 CAR, TRUCK, SUV waw NO 141 0.908,
0.081, 0.011 kag 0.000 sy fedunaTa fio CAR

27, ffifldrmauauBnaseuniisgning 4 ie 6 Au waziumameiifony
sednd 36 89 44 U aniuzuAsIukdILagiisEAunsAnwsEaulisauaty 81Tw
BwosgsRaieusznovedndasy fsiulddaiiioussving 40,001 fv 50,000 U
LLavaaJﬁluauagmﬁTU%saauﬁ Snwnenisldausasud #o ifloldunisldiany
Tngnnudnaaslunistusn fe 91 A 100 Alamasdedalas szezmeandiuis
fivianu Ao eagsyning 11 84 20 Alawas wazludarldarelunisronsauazan
13850130 F9finAn confidence w83 CAR, TRUCK, SUV waz NO 1¢ 0.068, 0.036,
0.896 uay 0.000 Ay Faumana Ae SUV

28, il wuanBnaseuniIINn 6 AU wanifunandefiflongsening
45 f9 53 Y aonuglan LLazﬁszéfvmiﬁmsnaQﬁszé’umiﬁﬂm%mﬁugm ovinidwes
genavisaUsznouedndasy snelddeidiouseuing 30,001 f1 40,000 U warlil
lueugndudsasud dnvaznisldnusosud Ae ileussynueuaziiumiluiay
Tnsanuduaislunisiusn fe 111-120 Alawnsaedalus szezniaintiuge

A o A ! a a1 Yo ! o (Y
NNINIU ABNINNIT 20 Alaluns LLa%lNNﬂWI%%WEﬂUﬂ'ﬁ%@ﬂiﬂLLa%ﬂ’]‘UW?Qiﬂw’ﬁﬂ
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Gﬁdﬁmﬁﬁ confidence w84 CAR, TRUCK, SUV wag NO ¢ 0.061, 0.906, 0.033 wag
0.000 mudfu Fafumana As TRUCK

29. fffifisuauauTnasouniaszuine 4 i1 6 Au waziduwariefifeny
sying 36 9 44 3 anmugneianasiisedunsinwseRuuSyaes entmdnes
gifavieusznevendndass dselddeineuninnda 50,000 U fuaziluaynn
Fulsnsusuarlinown dnuwasasidousosud fe tioussnues Humaiesiien
Lazdumslurinnu Tnganudaaddlunisduse fie winnd 120 Alawumsaatiliug
svggmnsntudefivihanu Aeegsywing 11 f 20 Alawwns wazlddanldaneluns
20n50 uardiA1zeinwisnagi 16,000 vmsal FaAnAn confidence v83 CAR,
TRUCK, SUV way NO'I# 0.047, 0,912, 0.040 uag 0.000 A ua iy Feifunana Ao
TRUCK ‘

vala !

30, fiiAsunuAINTnAsaUASITENINe 4 Ba 6 Au uaziluwendaiiliony

(=

= a o/ = %

sywine 27 8935 ¥ anusuisuudnasiissiunisAnuseiudinn e 91w

a =

BrvosssRanieuszneuentndasy doldneiiousening 20,001 £4 30,000 UM

uarlsiflueynadudsasud Tdnuvagnisldnusasud fie Waussmnyed INTEN

'
I} =

voumiesaunislurineu Insanusiadslunisdusa Ao 111§ 120 Alaiuns
sotalug srozvnsantudeiivinary Aeagszudng 11 v 20 Alatuns uazhil
fl451elun1sTonsatazAItngasnwisa GadnA confidence 8 CAR TRUCK,
SUV way NO 14 0.138, 0.836, 0.026 4ag 0.000 fudI9y fedunana fie TRUCK

31, ffifiduauaundnasounsissnine 4 616 Au waztumnansiflony
suyring 36 A 44 T datuzuAanund wazdsedumsAnwisiulianns endw
Bwesgsianieuszneuaitndasy dnoldsadeuszvane 10,001 §14 20,000 UMW
wardluounadudsasuduarlainnm fdnwanisldausasud Ae Woussnues
duelesiieiuagaumasiurhau wagldanugrlunsdud tesnimewhiiu 90
Alawnsietalus szarymeantudiivina fe desndwSewiiu 10 Alawnsuaz
Lifial4selunisaensa wazildrtngednwisneg 15,000 unded afn
A1 confidence 984 CAR, TRUCK, SUV waz NO l¢ 0.061, 0.928, 0.011 uaz 0.000
pudfu feupana Ae TRUCK

vaa o

32, ffifduuannaseuATIsEning 4 i 6 Au uaziluwavdiitiony

Y

=

sewing 18 B4 26 U dauzudsnundy uasdssdunisAnwegiiszdunisfineidu

fugnu Usznevendndu q fiuenmileanndeyaluwvuasunn fisglasioinou

'
a
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awhiu 90 Alawasiednlu sveznienthuiedivhaw/dadnw A dosndn
wiawihiu 10 Alawnsuarlufrlisrelunsrensauazaingednusn dedne
confidence 484 CAR, TRUCK, SUV Liag NO 16 0.935, 0.060, 0.005 way 0.000
pugd Faifunana fe CAR .

33, i wauaundnaseunimnndt 6 Au wazdunemdaiitengsewing
18 4 26 U anuzlan wazilsedunisnmseiulSyas e1dmdivesgsianse
Usenovenindasy foslddeideusevine 10,001 ft 20,000 v uaxlueygn
Fuisosududlsinamn Sdnwagnslinusosus fo Woussynues Humwieadlen
wavdumsluviay Tngmmsaiadelumsdusa fio 111 fs 120 Alawmssodalas
sypeeantuieivihay Ao wannin 20 Alawns wagldfidlddeluniseensa
wazA1398nwIsn Jefinrda confidence B CAR, TRUCK, SUV uaz NO 6 0.122,
0878, 0.001 waw 0.000 AWy Fefunana e TRUCK

34, s uusnAnasouasanndl 6 au waztfuwandefitongunniy

Py

53 U aauzurseuual wasisedunsfneigendiszaudignns endnndnu

Eeenwy fSselareiseusering 10,001 &4 20,000 um SdnwaznnsliNuTaEUs

P A

29 foinunasluian Taoanmiaadslunisdusa Ae 101 9 110 Alawns
sodalu srornieainviuisiiviney Asatsendte 11 8t 20 Alatupsuaslid
arldanglunistensakazA1tagesnuisa @9finA1 confidence vas CAR, TRUCK,
SUV waz NO T 0,589, 0.032, 0,379 uaz 0.000 mudasiu fuiunata fie CAR

35, ffifis1uiuandnaseuaiiunnil 6 au uasidunassfitengsewing
18 33 26 B anuslan LasiiszdumsaAnuIsERulSIns eadnsunrns dseld
AoLiausEndng 30,001 A4 40,000 uin wardlusyyindudsaouduazwnn
Senwarnsidnusatud fo Weussnaves iiunvissfisruasifiunislurhey
TnoanuEaadslunstuse e Yesnitvieuiaty 90 Alawmsdedolug szuznis
nduiafivineu fe wnndn 20 Alalues waglaifadldanslunisaensauazean
thge§nwsn GaAnAn confidence 83 CAR, TRUCK, SUV uaz NO ¢ 0.211, 0.786,
0.003 ua 0.000 AU Fedupana Ao TRUCK

Aa o

36. fiifidnuaundnaseundasening 4 fa 6 au wazlumaveiiiony

sziring 27 4 35 U dnnugniine wazdiseiumsinuseAuUigges 81Imaes
gsfavioUsznouedndasy dsrulieideusswine 30,001 fiv 40,000 VI Az
luoygadudsosuduaznant fdnuuenislinusasud fe \iloussynueuay
Aunslurinanu Tneaanusuadslunisdusa fie 111 81 120 Alasumssatalug

S o A U

SLEENNIINTINEaivineu fe unnin 20 Alawas wavlidanldanglunisaense
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uagilangenunsnegil 12,000 vmded deAadn confidence 481 CAR, TRUCK,
SUV uay NO 1 0.044, 0953, 0,002 waw 0.000 Mudy Fufurana fe TRUCK

37. gﬂ:ﬁﬁﬁ‘]’ﬂmuauw%ﬂﬂsam%’ﬁwdw 4946 AU LLaxL‘TJuwa@aﬁﬁmq
syning 45 B 53 U anuzngning waslszaiunisfinwissdulisonuae e1dndves
gsiavseUssnavenindase dsneldneiiousening 30001 fs 40000 um wazlsidl
Tueugndudsneud Tnvarmslinusaoud fe weiunsluinu Tneanuds
wdslun1sdusa fe 91 F¢ 100 Alawnsdedalus szegnisantiudeiivhau fe
Hoenimiewihiiu 10 Alawms uazldfidldareluniseensauazAriigeinusodsdin
A1 confidence ¥84 CAR, TRUCK, SUV kag NO 16 0.280, 0.138, 0.582 waz 0.000
pady fauama fio SUV

38, gl nIuaunaseuasNInnia 6 Au Lozt dumnmyedislongunnniy
53 U @nnugnende wagdlsziunsdnwisvaulisendate orwidvesgsianie
Usgnauendwdase Isaldnaiiiousynine 30,001 § 40,000 uw warillueygyn
v A

Tudsosududlinnnn Sdnvaznsldusasun fe ioussnveduasgiiunialy

o < a o - v ™ ey Y a ]
NINTU Iﬂﬁﬂ?WNLiﬁLQaUIUﬂqimUiﬂ AD UBYNINNTDLNINY 90 ﬂiammmmj’ﬂm

'
= A o A

SPULNNNANUIURITINIY Ap Uagniivseiniu 10 Alawas waglidailyanylu
n139easa uardiAnt1se$nwsnedil 9,000 Umsel GeAnA confidence o CAR,
TRUCK, SUV-wag NO I 0.179, 0.817, 0.004 uaz 0.000 n1uansu fadupand fe
TRUCK ’

yaa i =

39. ffl§ AN TnAsaUATISERIN 4 B1 6 au wazilunAviefieny

Y
=< a v =

58117979 27 B4 35 U @nauskasaundl wagdszAunisfinerseauligayins 01w

WhvesgsnanseUsznoue1indase Sseldseiieusevdie 30,001 93 40,000 U W
wazldillueynnduisasug danvazmsldnusosud Asiielhunildinu g

Ausadslun1siusa As 91 14 100 AlatumsaoTalue sreen191InUIuds

'
S o =100 o/

iy fs w1nn3n 20 Alawns wazldlianldanglumstensa uazlidrvigednwin
9ejfl 9,000 UMAeY FsAnAn confidence wa1 CAR, TRUCK, SUV waw NO & 0.175,
0.213, 0.613 uaz 0.000 Ay Fifunana Ao SUV

40. ffififuruaindnaseusiannni 6 au wasdumendsiifierginnndy
53 U anugniing uazilssAunisfinussauiynes a13ndvedgsiavseyusenay
01indase fswldsaidousemning 30,001 & 40,000 vIn uazdluoygmiuTsosus
wilinnnn d8nvaensldausosud Ae eussnnussuaziiunisluviinu
Tnganusuadslunisdusn Ao 91 81 100 Alawsseedalug spazmsantiude

7191 Ae egdsening 11 84 20 Alawns warldderlddrelunisaensn uasd
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| o

Ad139¥nwIsaagi 15,000 vinsied FafnA1 confidence v89 CAR, TRUCK, SUV
waz NO ¢t 0.256, 0.645, 0.098 Wway 0.000 AINAWU Faiumand fia TRUCK

a1. Q’ﬁﬁﬁi’m’;uam%ﬂﬂsam%’amﬂﬂdw 6 au waztdumawefifuinnii 53 U
A0TUTLANIULED wazdTEdunsAnusERuUSans Usenouedndy 9

fusnmilaandeyaluwuudauaiy fs1¢lasalfoutiosndn 10,000 U wayludl

¢ A v

Tuaygmiudsnoud fdnuawmsldnusasud fe Wleuiun1wiaaiir Tnsnansa
naslunisiusa fe esninvdowirdu 90 Alawnsredilus szegnnsainthuds
Fvna/anuinel fe Usenimisewindu 10 Alawns wazlifalgangluniseensa
uazAUn3e§nI50 F9ARAN confidence 18l CAR, TRUCK, SUV uag NO I 0.920,

0.019, 0.061 Wag 0.000 Ay Fefunaa Ao CAR

vaa o

a2. QVIN‘M‘U’JU&&J’]‘TJﬂﬂi@Uﬂ%l’ﬁg‘ﬂ’j%‘i 489 6 AU LLﬁSL‘ﬂULWﬂ‘U’]Hﬁﬁ@’]H

,
seminde 27 8935 U aauslan wazdisviunsfinwegisgiunisfinuduiiugu

a a

m%wﬁwaqqiﬁw%'aﬂszﬂaum%waasz fisnelesiaifauagi 40,0001 fia 50,000
v warldfilusugadulsneus fdnwaurnsidausasud Ao 1aUITVNYBY
a | P} a ° < =] ) A ' P
WunIvieadieanazifiunidluineu Tneanuisueaslunisiuse Ao 58131 91 09
100 Alawwnsaedilie syeen19a1nviuaaiiiey fs wannan 20 Alawns wazlad
anldarelunisaensa wagilatigssnwisaegi 9,000 Usiet) Fadnen confidence
989 CAR, TRUCK, SUV way NO 1¢ 0.043, 0.940, 0.017 Waz 0.000 @IN&16U fatiu
Aa1a A TRUCK

'
yaa o a

43, s wauandnaseuniiszndne 4 s 6 au wasilumaveifieny

=

5¥1399 18 03 26 U @0 uslasa1ulan wasgllszaunisAnwieg Nusymng

<

Usznauan@nmiinanusziavine fsisldineiensyi 10,0001 820,000 U wazdl
Tueygndudsasusiunlinam Tdnvagnisldnusngud fe ielfiunaveaiien
wavsiumnaluviau Tngamisaadslunisduse fia sgwing 111 G 120 Alawnsse

Halua szogveantiuiedivhaiy fio agsening 11 fa 20 Alawns wazhidenlgane

' o [

lun1seensa wazrdaA1Urgesnursaagi 7,000 umAel FeAnA1 confidence 189

 §

CAR, TRUCK, SUV wag NO 'l 0.731, 0.247, 0.021 waz 0.000 auasu Fatumana
Ao CAR

44. gAfisuiuanIInaseunisening 4 i 6 au uazidumangndeny

u

a L =1 v =

g1ind 45 4 53 U anugngneis uasiissaunisinwegsyaumsfinunduiiugiu

a IS

o1@nivesgsiansousenevendndase fisrelireiiouedii 20,0001 1 30,000

v

v uayldflueyndulsasud fdnwuenisldnusosud Ao tiloussynues

Wumnewieadiennazifunsluyinnu lasanusieaslunistuse fAe sering 111 89
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120 Alalnsaedalus szogmeantudedivinay fe teenivieawindu 10 Alawns
wazlddanldarelunisannsa LLazﬁﬁwﬂwiq%’ﬂmsaagjﬁ 19,000 UnAey Fedn
A1 confidence U84 CAR, TRUCK, SUV Lag NO 1) 0.025, 0.974, 0.001 Lag 0.000
P Fathurana Ae TRUCK

45. i wauandnasounsinnnii 6 au wasfunaveifiongunnniy
53 U aaurlan uardissdunisfinmegiissiumsnsduitugiu endwsusivnis
fsreldmerfiounyil 20,0001 &1 30,000 um uaghifluoygndudsasud fdnuae
nsldausnoud Ae Womunisluvineu Tnearusaislunisdusa Ae eunin
vizawiiiu 90 Alawnsaetilue sveemeandiuiadivinnu Ao unnia 20 Alalns
wazlaifidldaelumsonsauasigedng J9finA confidence vae CAR, TRUCK,

SUV wag NO 19 0.763, 0.047, 0.190 wag 0.000 mMuUAIAY faiuAana fie CAR

Tngfegenisvinuiefieganliinaians 45 faegsil Wudrunilavasnisyiunean

=2

Tneluinave s Decision Tree Wag Naive Bayesian @yanuisafiinisvinuiefieg1anlug

h, B

pandaldanlusada wszidunistdluealunsyinunenidednd

Y

poanIwihmsagunanisvnaetluitangildinmaneiuasiauetaiausuug iy

Uselowtnelgmiivey Asnznanluuny 5 ggunansideuasiauauis



undl 5
asUnan1sIdeuasaauaLL

{]iymﬁmwﬁlﬁﬁwmsﬁwnﬁmﬁ’umﬁmswﬁwq?\ﬂismﬁaﬁwmaﬂimwmﬂ%
snoudlaensvinvilesdeya Mldimaila Decision Tree Uag Naive Bayesian Dustmaaould

waagy fall

5.1 HasgUNIY

§ v [3

Yymfivawsed MsiaszsingAnssutiorhusysziammsldsasun BInqUsEen

)
diouteAnwwginssunisldausasuduasyiuisdeya nngusledatluuiuantu
wialuladnszaoundniiguymsaianizdaasfininazdns Tneidumaundng 5 dau
Laun

A1 msfuaUszeInsLasdennduiegnifissnisiinisdne lnenenny

Vo

W wﬂ,maaﬂﬂammamwmadmiﬂﬂw Ao NWI‘UﬁﬂEJUGlLLau\lﬁ,JWL‘USQEJUGWlEJEJIU‘U?L’JQJHQ']UU

e

‘W‘.Su%?]&ll;ﬂa? L"\]Wﬂmm‘lﬂﬂi a’\ﬂﬂiuU\‘ILLauQQM’JﬂQuL‘U\‘ILW‘S’l Y mmmmmumamwmmmu

’ﬂ]’]ﬂ%ﬁ\iﬂﬂ'ﬁﬂ’ﬂ’]ﬂ'ﬁﬂﬁﬂ]aﬂ'\ﬂLLUUIQJ‘VI?"IUR]’W’)UU?JU’W’iV\LL‘L!‘UE]‘L! 7UIU 450 el gN

1

dnui 2 arauuuasumaaziudeyn ST 450 fhaghs Tnevhnsiiutieyaiuy

o

3nsdusfaegnaluuiangas (Purposive Sampling) Tnowrgasmiiony 18 Ytuld Milsaoud

pe))

a4

w3o Ll iaauéasﬁ,umaumaﬂuﬁnmamﬁ’umwﬂu‘[aﬁwsmamﬁmﬁwqmwmi a1anseda
LardinaziBuns wagdsnsduegituuilaigii (Quota Sampling) wagAsnsdumedns
auANNEEAIN (Convenience Sampling)

i 3 iunarsivsindeyaenundswngiiiuaiiutegluuvasdeyaineaiuuas
Juwesgrudeafulagldldsunsy Microsoft Excel Woliaiursndnldiulusunsy
RapidMiner lalngdl 2 Funeu Ao n1sloudedeya (Data Transfer) uazn13vANGZDIN
Joya (Data Cleaning)

Ayl 4 Beninadinfidosnminisnadevuasvaaeuteyaiilijnata fie 35
Decision Tree ez Naive Bayes LLawmaaUﬂuaaga %ﬂumwﬂﬁgmwmwﬂi\m lanaasy

=l

inAdian1sskunngus I 2 38 Ao 35 Decision Tree Uaw Naive Bayes Tulusunsy



119

RapidMiner Studio 91nnvadaud19il wu31 M3uunnguluy Decision Tree Tinadns
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A15197 5.1 ms1adSeuliieunadnsseningis Decision Tree Wag Naive Bayesian lulsiay

fnoena
%agam%ﬁﬁmﬂ Decision | Naive NAANS
Tree Bayesian | 934
1. family = 4-6 AND sex = female AND age = 45-53 | SUV SUV SUV

AND status = married AND education = hight
school AND job = private employee AND salary =
10001-20000 AND licence = have and carry AND
carry = no AND travel = no AND work = yes AND
dispensable = yes AND other = no AND speed =
91-100 AND distance = 11-20 AND parking = 200
AND maintain = 10000

2. family = 4-6 AND sex = female AND age = 45-53 | TRUCK | TRUCK TRUCK

AND status =divorce AND education = bachelor
AND job = employee AND salary = 40001-50000
AND licence = have and carry AND carry = yes AND
travel = yes AND work = yes AND dispensable =
yes AND other = no AND speed = 111-120 AND
distance = >20 AND parking = don’ have AND
maintain = 15000

3. family = >6 AND sex = female AND age = 45-53 | CAR CAR TRUCK
AND status = widaw AND education = bachelor
AND job = officer AND salary = 30001-40000 AND
licence = have and carry AND carry = no AND
travel = no AND work = yes AND dispensable = yes
AND other = no AND speed = 111-120 AND
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distance = >20 AND parking = don’ have AND
maintain = 12000

4. family = 4-6 AND sex = female AND age = 36-44
AND status = married AND education = primary
AND job = freelance AND salary = 30001-40000
AND licence = have but carry AND carry = yes AND
travel = yes AND work = yes AND dispensable =
yes AND other = no AND speed = >120 AND
distance = 11-20 AND parking = don’ have AND

maintain = 17000

CAR

CAR

CAR

5. family = >6 AND sex = male AND age = 45-53
AND status = married AND education = hight
school AND job = freelance AND salary = 20001-
30000 AND licence = don’t have AND carry = yes
AND travel = no AND work = yes AND dispensable
= yes AND other = no AND speed = 91-100 AND
distance = 11-20 AND parking = don’ have AND
maintain = 18000

TRUCK

TRUCK

TRUCK

6. family = >6 AND sex = female AND age = 18-26
AND status = single AND education = more than
bachelor AND job = study AND salary = <10000
AND licence = don’t have AND carry = no AND
travel = no AND work = no AND dispensable = yes
AND other = no AND speed = 101-110 AND
distance = 11-20 AND parking = don’ have AND

maintain = don’t have

CAR

NO

NO

7. family = 4-6 AND sex = female AND age = 45-53

AND status = widaw AND education = primary AND

SUV

SUV

SUV
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job = freelance AND salary = 40001-50000 AND
licence = don’t have AND carry = no AND travel =
no AND work = yes AND dispensable = no AND
other = no AND speed = 9'1—10‘O AND distance =
>20 AND parking = don’ have AND maintain =

don’t have

8. family = >6 AND sex = male AND age = 36-44
AND status = divorce AND education = primary
AND job = freelance AND salary = 30001-40000
AND licence = don’t have AND carry = yes AND
travel = yes AND work = yes AND dispensable = no
AND other = no AND speed = 91-100 AND distance
= >20 AND parking = don’ have AND maintain =
14000

CAR

CAR

CAR

9. family = >6 AND sex = male AND age = 45-53
AND status = married AND education = primary
AND job = freelance AND salary = 30001-40000
AND licence = have and carry AND carry =no AND
travel = no AND work = yes AND dispensable = no
AND other = no AND speed = 91-100 AND distance
= >20 AND parking = don’ have AND maintain =
15000

TRUCK

TRUCK

CAR

10. family = 4-6 AND sex = male AND age = 18-26
AND status = married AND education = more than
bechelor AND job = employee AND salary = 20001-
30000 AND licence = have and carry AND carry =no
AND travel = yes AND work = yes AND dispensable
= no AND other = no AND speed = <=90 AND

TRUCK

TRUCK

TRUCK
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distance = >20 AND parking = don’ have AND
maintain = 11000

11. family = 4-6 AND sex = male AND age = 27-35
AND status = single AND education = hight school
AND job = freelance AND salary = 10001-20000
AND licence = don’t have AND. carry =yes AND
travel = yes AND work = yes AND dispensable = no
AND other = no AND speed = 101-110 AND
distance = >20 AND parking = don’ have AND
maintain = 16000

TRUCK

TRUCK

SUV

12. family = >6 AND sex = female AND age = 45-53
AND status = married AND education = primary
AND job = private employee AND salary = 30001-
40000 AND licence = have but not carry AND carry
=no AND travel = yes AND work = yes AND
dispensable = yes AND other = no AND speed =
101-110 AND distance = 11-20 AND parking = 500
maintain = 9000

CAR

CAR

CAR

13. family = 4-6 AND sex = male AND age = 27-35
AND status = married AND education = bechelor
AND job = officer AND salary = 10001-20000 AND
licence = have and carry AND carry =no AND travel
= yes AND work = no AND dispensable = yes AND
other = no AND speed = <=90 AND distance = 11-
20 AND parking = don’t have maintain = 15000

TRUCK

CAR

TRUCK

14. family = 4-6 AND sex = female AND age = 36-
44 AND status = divorce AND education = bechelor
AND job = freelance AND salary = 30001-40000

CAR

SUV

TRUCK
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AND licence = don’t have AND carry =no AND

travel = yes AND work = yes AND dispensable = no
AND other = no AND speed = 91-100 AND distance
= 11-20 AND parking = don’t have maintain = 7000

15. family = >6 AND sex = female AND age = 45-53
AND status = married AND education = primary
AND job = freelance AND salary = 30001-40000
AND licence = don’t have AND carry =yes AND
travel = no AND work = yes AND dispensable = no
AND other = no AND speed = 91-100 AND distance
= <=10 AND parking = don’t have maintain = 8000

TRUCK

TRUCK

TRUCK

16. family = >6 AND sex = male AND age = 18-26
AND status = single AND education = bechelor AND
job = study AND salary = <=10000 AND licence =
don’t have AND carry =yes AND travel = yes AND
work = yes AND dispensable = no AND other = no
AND speed = 101-110 AND distance = 11-20 AND

parking = don’t have maintain = don’t have

TRUCK

TRUCK

TRUCK

17. family = 4-6 AND sex = male AND age = 36-44
AND status = married AND education = hight
school AND job = private employee AND salary =
20001-30000 AND licence = don’t have AND carry
=yes AND travel = yes AND work = yes AND
dispensable = no AND other = no AND speed =
101-110 AND distance = 11-20 AND parking = don’t

have maintain = 12000

TRUCK

TRUCK

TRUCK

18. family = 4-6 AND sex = female AND age = 45-
53 AND status = divorce AND education = bechelor

CAR

CAR

CAR
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AND job = freelance AND salary = 20001-30000
AND licence = don’t have AND carry =no AND
travel = no AND work = yes AND dispensable = no
AND other = no AND speed = 91-100 AND distance
= <=10 AND parking = don’t have maintain =
11000

19. family = 4-6 AND sex = male AND age = 36-44 | SUV CAR SUV
AND status = single AND education = bechelor AND
job = freelance AND salary = 10001-20000 AND

licence = have and carry AND carry =no AND travel
= yes AND work = yes AND dispensable = no AND
other = no AND speed = 101-110 AND distance =
<=10 AND parking = don’t have maintain = 14000

20. family = 4-6 AND sex = female AND age = 45- | TRUCK | TRUCK TRUCK
53 AND status = divorce AND education = primary
AND job = freelance AND salary = 10001-20000
AND licence = don’t have AND carry =yes AND
travel = no AND work =yes AND dispensable = no
AND other = no AND speed = 91-100 AND distance
= <=10 AND parking = don’t have maintain =
16000

21. family = >6 AND sex = female AND age = 36-44 | CAR CAR SUV
AND status = divorce AND education = hight
school AND job = freelance AND salary = 10001-
20000 AND licence = don’t have AND carry =no
AND travel = yes AND work = yes AND dispensable
= no AND other = no AND speed = 91-100 AND
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Yayanldvinung Decision | Naive | Wadws

Tree Bayesian | 954

distance = <=10 AND parking = don’t have
maintain = 11000
22. family = 4-6 AND sex = female AND age = 27- | SUV CAR SUV

35 AND status = single AND education = hight
school AND job = freelance AND salary = 10001-
20000 AND licence = don’t have AND carry =no
AND travel = yes AND work = yes AND dispensable
= no AND other = no AND speed = 101-110 AND
distance = >20 AND parking = don’t have maintain
= 17000

23. family = 4-6 AND sex = female AND age = 36- | SUV. | SUV SUV

44 AND status = widaw AND education = primary
AND job = freelance AND salary = >50000 AND
licence = have and carry AND carry =no AND travel
= yes AND work = yes AND dispensable = no AND
other = no AND speed = 91-100 AND distance =
>20 AND parking = don’t have maintain = 14000

24. family = >6 AND sex = female AND age = 45-53 | TRUCK | TRUCK CAR
AND status = widaw AND education = primary AND
job = freelance AND salary = 20001-30000 AND
licence = have but not carry AND carry =yes AND
travel = yes AND work = yes AND dispensable = no
AND other = no AND speed = 91-100 AND distance
= >20 AND parking = don’t have maintain = 12000

25. sex = female AND age - 18-26 AND status - CAR CAR CAR
married AND education = bachelor AND job = officer
AND salary = 10001-20000 AND family = 5 AND
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license - have and carry AND carry = no AND travel =
yes AND work - yes AND dispensable = no AND
other - no AND speed <- 90 AND distance - 11-20
AND parking = don't have AND maintain = 9000

26.sex - male AND age >53 AND status = married
AND education - bachelor AND job = private
employee AND salary = 20001-30000 AND family = 5
AND license = have and carry AND carry = no AND
travel = yes AND work - yes AND dispensable = no
AND other =no AND speed = 111-120 AND distanlce
<= 10 AND parking =don’'t have AND maintain -
10000

CAR

CAR

CAR

27. sex - male AND age = 36-44 AND status = married
AND education = high school AND job = freelance
AND salary = 40001-50000 AND family = 4 AND
license = don‘t have AND carry - no AND travel =no
AND work - yes AND dispensable = no AND other =
no AND speed = 91-100 AND distance = 11-20 AND

parking = don't have AND maintain = don't have

SUV

SUV

SUV

28. sex = female AND age = 45-53 AND status =
married AND education = primary AND job =
freelance AND salary = 30001-40000 AND family =5
AND license = have and carry AND carry = yes AND
travel = no AND work = yes AND dispensable = no
AND other = no AND speed = 101-110 AND distance
> 20 AND parking = don't have AND maintain =

don't have

TRUCK

TRUCK

TRUCK
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29. sex = male AND age - 36-44 AND status - divorce
AND education = bachelor AND job - freelance AND
salary > 50000 AND family - 3 AND license = have
but not carry AND carry - yes AND travel =yes AND
work = yes AND dispensable = no AND other = no
AND speed > 120 AND distance = 11-20 AND parking
=don’t have AND maintain = 16000

TRUCK

TRUCK

30. sex = female AND age = 27.35 AND status =
married AND education = bachelor AND job -
freelance AND salary = 20001-30000 AND family = 2
AND license = don't have AND carry = yes AND
travel =yes AND work = yes AND dispensable = no
AND other = no AND speed =101-110 AND distance
- 11-20 AND parking = don't have AND maintain =

don't have

TRUCK

TRUCK

TRUCK

31. sex = male AND age = 36-44 AND status =
married AND education = bachelor AND job =
freelance AND salary = 1000120000 AND family = 4
AND license = have and carry AND carry = yes AND
travel = yes AND work = yes AND dispensable =no
AND other = no AND speed <= 90 AND distance <=
10 AND parking = don't have AND maintain = 15000

TRUCK

TRUCK

TRUCK

32. sex = female AND age = 18-26 AND status =
married AND education = primary AND job = others
AND salary <= 10000 AND family = 2 AND license =
have but not carry AND carry - no AND travel - yes
AND work = no AND dispensable =no AND other =

TRUCK

CAR

CAR
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no AND speed <-90 AND distance <= 10 AND

parking - don't have AND maintain - don't have

33. sex = female AND age = 18-26 AND status -
single AND education = bachelor AND job =
freelance AND salary = 10001-20000 AND family = 6
AND license = have but not carry AND carry =yes
AND travel - yes AND work - yes AND dispensable -
no AND other = no AND spe_ed =111-120 AND
distance > 20 AND parking = don't have AND

maintain = don't have

TRUCK

TRUCK

TRUCK

34. sex = female AND age > 53 AND status = married
AND education = more than bachelor AND job -
private employee AND salary = 10001-20000 AND
family = 5 AND license - have and carry AND carry -
no AND travel = no AND work = yes AND
dispensable = no AND other = no AND speed - 101-
110 AND distance =11-20 AND parking = don't have

AND maintain = don’t have

CAR

CAR

CAR

35. sex = male AND age = 18-26 AND status = single
AND education = bachelor AND job = officer AND
salary = 30001-40000 AND family = 5 AND license -
have and carry AND carry = yes AND travel = yes
AND work = yes AND dispensable = no AND other =
no AND speed <= 90 AND distance > 20 AND

parking = don't have AND maintain = don't have

TRUCK

TRUCK

TRUCK

36. sex = male AND age - 27-35 AND status = widow
AND education = bachelor AND job - freelance AND
salary = 30001-40000 AND family = 2 AND license -

TRUCK

TRUCK

TRUCK
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- have and carry AND carry = yes AND travel = no
AND work - yes AND dispensable = no AND other -
no AND speed 111-120 AND distance > 20 AND
parking - don't have AND maintain = 12000

37. sex = female AND age = 45-53 AND status =
divorce AND education - high school AND job -
freelance AND salary - 30001-40000 AND family =3
AND license = don’t have AND carry = no AND travel
-no AND work = yes AND dispensable =no AND
other -no AND speed =91-100 AND distance <= 10
AND parking - don’t have AND maintain = don't

have

CAR

SUV

SUV

38. sex = male AND age > 53 AND status = divorce
AND education =high school AND job = freelance
AND salary =30001-40000 AND family - 6 AND
license = have but not carry AND carry = yes AND
travel - no AND work = yes AND dispensable =no
AND other = no AND speed <- 90 AND distance <=
10 AND parking = don‘t-have AND maintain =9000

TRUCK

TRUCK

TRUCK

39. sex = male AND age = 27-35 AND status =
married AND education = bachelor AND job =
freelance AND salary = 30001-40000 AND family = 2
AND license = don't have AND carry = no AND travel
-no AND work = yes AND dispensable = no AND
other = no AND speed = 91-100 AND distance > 20
AND parking - don't have AND maintain = 9000

SUV

SUV

TRUCK

40. sex = female AND age > 53 AND status = widow

AND education - bachelor AND job - freelance AND

TRUCK

TRUCK

CAR
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salary =30001-40000 AND family = 6 AND license =
have but not carry AND carry - yes AND travel = no
AND work - yes AND dispensable = no AND other -
no AND speed = 91-100 AND distance > 20 AND
parking - don't have AND maintain = 15000

41. sex - female AND age > 53 AND status - married
AND education =bachelor AND job - others AND
salary <= 10000 AND family = 7 AND license = don't
have AND carry = no AND travel - yes AND work =
no AND dispensable = no AND other = no AND
speed <= 90 AND distance <= 10 AND parking -

don't have AND maintain = don’t have

CAR

CAR

SUV

42. sex = male AND age = 27-35 AND status = single
AND education =primary AND job = freelance AND
salary = 40001-50000 AND family =3 AND license =
don't have AND carry - yes AND travel = yes AND
work = yes AND dispensable = no AND other =no
AND speed - 91-100 AND distance > 20 AND parking
= don't have AND maintain = 9000

TRUCK

TRUCK

CAR

43. sex = male AND age = 18-26 AND status =
married AND education = bachelor AND job =
employees AND salary = 10001-20000 AND family -
2 AND license = have but not carry AND carry =no
AND travel = yes AND work - yes AND dispensable =
no AND other = no AND speed = 101-110 AND
distance = 11-20 AND parking - don't have AND
maintain = 7000

CAR

CAR

CAR
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44. sex = female AND age = 45-53 AND status = TRUCK TRUCK TRUCK

divorce AND education = primary AND job -
freelance AND salary - 20001-30000 AND family =3
AND license = don't have AND carry =yes AND
travel = yes AND work = yes AND dispensable - no
AND other =no AND speed = 111-120 AND distance
<= 10 AND parking = don't have AND maintain =
19000

45. sex =male AND age > 53 AND status = single CAR CAR CAR

AND education = primary AND job - officer AND
salary = 20001-30000 AND family =5 AND license =
don't have AND carry = no AND travel =no AND
work = yes AND dispensable = no AND other = no
AND speed <= 90-AND distance > 20 AND parking -

don't have AND maintain = don't have

5.2 Ygunuazian1enIsuily
1. Msadrswvvdounulildiinnsuselinaunmuazmu@eiuve suuas uausag
Pwerdudseinduearilaggnsuesasaudn (Cronbach’s alpha) Juilvilaianunsafiatsan

Tanuuvasvaunas1stuiiaa ot duyinle

[ = =%

2. maivdeyadrggrudeyaiinnstuiindeyalinsudau Johliindvinmed

[
¥ Q- v v

Fududestrdndeyatiueen mndinsduiindeyalignies auysal Aaghilildnanissuun

naufasysalasNan1TIeNULTe DN NEL
v
5.3 YatduaLue
mMsviunilesdayaisenisinsginginssuiierhuedssiavnisldsasusdaunsa

Wusuwuulunmsdavinlusunsunvrslunissinaulansaviunenisldsasusls
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KGNS Y9435 Decision Tree lusuuuuAtaduaununmeulyd

Tree

carry = no

speed = 101-110

age = 18-26: CAR {CAR=6, TRUCK=0, SUV=1, NO=0}

age = 27-35

| job = freelance: SUV {CAR=1, TRUCK=0, SUV=2, NO=0}

| job = private employee: CAR {CAR=2, TRUCK=0, SUV=0, NO=0}
age = 36-44

| salary = 10001-20000: SUV {CAR=0, TRUCK=0, SUV=3, NO=0}

| salary = 20001-30000: SUV {CAR=1, TRUCK=0, SUV=2, NO=0}

| salary = 30001-40000

| | travel =no: SUV {CAR=0, TRUCK=0, SUV=2, NO=0}

| | travel = yes: CAR {CAR=2, TRUCK=1, SUV=0, NO=0}

| salary = 40001-50000: CAR {CAR=2, TRUCK=0, SUV=0, NO=0}
age = 45-53

| license = don't have

| | family = 4-6: CAR {CAR=1, TRUCK=1, SUV=1, NO=0}

| | family = >6: TRUCK {CAR=0, TRUCK=3, SUV=0, NO=0}

| license =have and carry: CAR {CAR=3, TRUCK=0, SUV=1, NO=0}
| license = have but not carry: CAR {CAR=6, TRUCK=1, SUV=0, NO=0}
age = >53: CAR {CAR=12, TRUCK=0, SUV=0, NO=0}

speed = 111-120
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distance = 11-20
| travel = no: CAR {CAR=3, TRUCK=0, SUV=0, NO=1}
| travel = yes: TRUCK {CAR=1, TRUCK=3, SUV=1, NO=0}

| license = don't have: TRUCK {CAR=1, TRUCK=2, SUV=0, NO=0}
| license = have and carry: CAR {CAR=11, TRUCK=0, SUV=0, NO=0}
| license = have but not carry: CAR {CAR=5, TRUCK=0, SUV=0, NO=0}
distance = >20: CAR {CAR=6, TRUCK=4, SUV=2, NO=0}
speed = 91-100
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age = 18-26: NO {CAR=1, TRUCK=0, SUV=0, NO=3}

age = 27-35: SUV {CAR=1, TRUCK=0, SUV=3, NO=0}

age = 36-44: SUV {CAR=0, TRUCK=0, SUV=15, NO=0}

age = 45-53

| family = 4-6

| | distance = 11-20: SUV {CAR=0, TRUCK=0, SUV=3, NO=0}

| | distance = <=10: CAR {CAR=1, TRUCK=0, SUV=1, NO=0}

| | distance = >20: SUV {CAR=0, TRUCK=0, SUV=2, NO=0}

| family = >6: TRUCK {CAR=1, TRUCK=2, SUV=1, NO=0}

age = >53

| salary = 10001-20000: SUV {CAR=1, TRUCK=0, SUV=2, NO=0}
| salary = 20001-30000: CAR {CAR=3, TRUCK=0, SUV=0, NO=0}
| salary =30001-40000

| | family = 4-6: SUV {CAR=0, TRUCK=0, SUV=3, NO=0}

| | family = >6: CAR {CAR=1, TRUCK=0, SUV=1, NO=0}

| salary =40001-50000: CAR {CAR=1, TRUCK=0, SUV=1, NO=0}
| salary = <=10000: CAR {CAR=2, TRUCK=0, SUV=2, NO=0}

travel = yes

sex = female

| salary = 10001-20000: CAR {CAR=6, TRUCK=0, SUV=2, NO=0}
| salary = 20001-30000: CAR {CAR=2, TRUCK=1, SUV=1, NO=0}
| salary =30001-40000

| | family = 8-6: CAR{CAR=1, TRUCK=1, SUV=0, NO=0}

| | family = >6: SUV {CAR=0, TRUCK=0, SUV=2, NO=0}

| salary = <=10000

| | distance = 11-20: CAR {CAR=2, TRUCK=0, SUV=0, NO=0}

| | distance = <=10: TRUCK {CAR=0, TRUCK=1, SUV=1, NO=0}
| salary = >50000: SUV {CAR=0, TRUCK=0, SUV=2, NO=0}

sex = male: CAR {CAR=13, TRUCK=1, SUV=0, NO=0}

speed = <=90

| job = employee

|
|

I
|

sex = female: CAR {CAR=3, TRUCK=0, SUV=0, NO=0}
sex = male: TRUCK {CAR=0, TRUCK=3, SUV=1, NO=0}
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job = freelance
| status = divorce: CAR {CAR=2, TRUCK=2, SUV=0, NO=0}

| status = married

| | salary = 10001-20000

| | | distance = <=10: CAR {CAR=2, TRUCK=1, SUV=0, NO=0}

| | | distance = >20: SUV {CAR=0, TRUCK=0, SUV=2, NO=0}

| | salary = 20001-30000: CAR {CAR=2, TRUCK=0, SUV=0, NO=0}

| | salary = 30001-40000: TRUCK {CAR=1, TRUCK=2, SUV=0, NO=0}

| | salary = >50000: SUV {CAR=0, TRUCK=0, SUV=2, NO=0}

| status = single

| | license = don't have: CAR {CAR=2, TRUCK=0, SUV=1, NO=0}

| | license = have and carry: SUV {CAR=0, TRUCK=0, SUV=2, NO=0}

| | license = have but not carry: SUV {CAR=0, TRUCK=0, SUV=2, NO=0}
| status =widow

| | age = 36-44: TRUCK {CAR=0, TRUCK=2, SUV=0, NO=0}

| | age = >53: CAR {CAR=3, TRUCK=0, SUV=0, NO=0}

job = officer

| work = no: TRUCK {CAR=0, TRUCK=2, SUV=0, NO=0}

| work = yes: CAR {CAR=10, TRUCK=2, SUV=0, NO=0}

job = others

| license = don't have: CAR {CAR=4, TRUCK=0, SUV=1, NO=0}

| license = have and carry: CAR {CAR=3, TRUCK=0, SUV=0, NO=0}

| license = have but not carry: TRUCK {CAR=1, TRUCK=2, SUV=0, NO=0}
job = private employee: TRUCK {CAR=1, TRUCK=5, SUV=0, NO=0}

job = study: CAR {CAR=3, TRUCK=0, SUV=1, NO=1}

speed = >120: CAR {CAR=15, TRUCK=6, SUV=6, NO=0}

speed = N/A: NO {CAR=0, TRUCK=0, SUV=0, NO=25}

carry = yes: TRUCK {CAR=22, TRUCK=113, SUV=6, NO=0}
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RuleModel 48435 Dicision Tree

RuleModel

if carry = no and job = employee then SUV (2/1/6/0)

if carry = no and job = employees and work = no then NO (0/0/0/ 3)

if carry = no and job = employees and work = yes then CAR (10/3/2/0)

if carry = no and job = freelance then CAR (49 /18 /31/ 1)

if carry = no and job = officer and license = don't have and salary = 10001-20000
then CAR (9/0/0/0)

if carry = no and job = officer and license = don't have and salary = 20001-30000 and
age = 36-44 then SUV (0 /0/4/0)

if carry = no and job = officer and license = don't have and salary = 20001-30000 and
age = 45-53 then SUV. (0 / 0./ 3 /.0)

if carry = no and job = officer and license = don't have and salary = 20001-30000 and
age = >53 then CAR (2/0/0/0)

if carry = no and job = officer and license = don't have and salary = 30001-40000
then SUV (1/1/6/0)

if carry = no and job = officer and license = don't have and salary = 40001-50000
then CAR (2/0/1/0)

if carry = no and job = officer and license = have and carry and status = divorce then
CAR (6/0/070)

if carry = no and job = officer and license = have and carry-and status = married and
speed = 101-110 then CAR (3/0/1/0)

if carry = no and job = officer and license = have and carry and status = married and
speed = 111-120 then CAR (3 /0/ 0/ 0)

if carry = no and job = officer and license = have and carry and status = married and
speed = 91-100 then SUV (0/0/2/0)

if carry = no and job = officer and license = have and carry and status = married and
speed = <=90 and sex = female then CAR (2/0/0/0)

if carry = no and job = officer and license = have and carry and status = married and
speed = <=90 and sex = male then TRUCK (0/2/0/0)

if carry = no and job = officer and license = have and carry and status = single then

TRUCK (0/2/0/0)
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if carry = no and job = officer and license = have and carry and status = widow then
TRUCK (0/2/0/0)

if carry = no and job = officer and license = have but not carry then CAR (13/0/1/
0)

if carry = no and job = official then CAR (5/0/0/0)

if carry = no and job = privagte employee and license = don't have and distance =
11-20 and sex = female then SUV (0/0/ 4/ 0)

if carry = no and job = privagte employee and license = don't have and distance =
11-20 and sex = male then CAR (2/0/0/ 1)

if carry = no and job = privagte employee and license = don't have and distance =
<=10 and family > 2.500 then TRUCK (0 / 4/ 0/0)

if carry = no and job = privagte employee and license = don't have and distance =
<=10 and family <2.500 then CAR (1/0/1/0)

if carry = no and job = privagte employee and license = don't have and distance =
>20 then SUV..(0/0/2/0)

if carry = noand job = privagte employee and license = don't have and distance =
>30 and travel = no then SUV (0/0/2/0)

if carry = no and job = privagte employee and license = don't have and distance =
>30 and travel = yes then CAR (1/1/0/0)

if carry = no and job = privagte employee and license = have and carry then CAR (6
Vo))

if carry = no and job = privagte employee and license = have but not carry then CAR
(Bl L0/ D)

if carry = no and job = private employee then TRUCK (0 /2 / 0/ 0)

if carry = no and job = study and dispensable = no then CAR (12/1/2/0)

if carry = no and job = study and dispensable = yes then NO (0/0/ 0/ 22)

if carry = no and job = A1918 and status = married and distance = <=10 then CAR (2
/0/0/0)

if carry = no and job = @118 and status = married and distance = >20 then SUV (0 /
0/2/0)

if carry = no and job = @198 and status = married and distance = >30 then CAR (1 /
Q/1/0)

if carry = no and job = A1978 and status = widow then TRUCK (0/2/ 0/ 0)
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if carmy = no and job = 91997 then CAR (13/5/ 3/ 3)
if carry = no and job = wiUnu then CAR (3/2/3/0)
if carry = yes then TRUCK (22 / 113/ 6/ 0)

correct: 333 out of 450 training examples.
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