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ABSTRACT

Data Mining Process is the way to discovery into useful information and knowledge
which has meaning and to find new pattern or information from a large database. Data Mining is
used effective to analysis data because it can analyze data to find and to retrieve appropriate
information conclusion for appropriate decision. A decision Tree is a predictive modeling
technique used in classification task that present in Decision Tree form. One of the techniques
used to build a binary tree model is CART Algorithm (Classification and Regression Tree). The

model will be very useful to obtain the information that supports the decision making.
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2.5 AFTUNS (Decision Tree)
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IF Age = “< = 30" AND Student = “no” THEN Buys Computer = “no”’

IF Age = “< = 30" AND Student = “yes” THEN Buys Computer = “yes”’

IF Age = “31...40” THEN Buys Computer = “yes"”

IF Age = *“> 40" AND Credit Rating = “excellent” THEN Buys Computer = “no”
IF Age = “> 40 AND Credit Rating = "fair” THEN Buys Computer = “yes”
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2.7 M3NBANDINN (CART Algorithm)

CART 419110 Classification and Regression Tree c?aﬁmuﬂm Leo Breiman, Jerome H.
Friedman, Richard A. Olshen 4% Charles J. Stone 1t .91, 1984 «?asfiu%’ﬁ"lumsaé’n
Tnseardaduiedolunisdndule niefiGoni AG9uns (Decision Tree) TnATFUNIT
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Partition (Data)
if (All points in S are of the same classes) then
return;
for each attribute 4 do
evaluate splits on attribute A4;
Use best split found to partition S into S, and S,
Partition(S,);

Partition(S,);

nanlunsuanna (Splitting Rule) #3035 Twoing Criterion 92W91IMMBANTTINNA
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Income Credit Risk
Customer Saving Assets ($1,000s)
I Medium High 75 Good
2 Low Low 50 Bad
3 High Medium 25 Bad
4 Medium Medium 50 Good
5 Low Medium 100 Good
6 High High 25 Good
7 Low Low 25 Bad
8 Medium Medium 75 Good
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Tumsihdoyadendrinmadaiudddunidredanedity carT maiideyaiiilu
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A13199 2.2

13191 2.2 LAY Candidate Split lunsuanisnisdinsAngndn

Candidate Split Left Child Node, ¢, Right Child Node, L
1 Savings = low Savings € {medium, high}
2 Savings = Medium Savings € {low, high}
3 Savings = High Savings € {low, medium}
4 Assets = low Assets € {medium, high}
5 Assets = Medium Assets € {low, high}
6 Assets = High Assets € {low, medium}
7 Income < $25,000 Income > $25,000
8 Income < $50,000 Income > $50,000
9 Income < $75,000 Income > $75,000

W99 Candidate Split lunsuanfiaudafhinisumusiiningns @ (s ey o
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v 1 ¥ 1
Med 2.3 LaaemsdansIngas lumsianienii 1

Split P, P, P(jlt,) P(iltg) 2P, P, D(slt)
1 0375  0.625 G:.333 B:667 G:.8 B:2 0.46875 0.43;18
2 0375  0.625 G:1 B0 G4 B:6 0.46875  0.5625
3 0.25 0.75 G5 B:S5 G:.667 B:.333 0375 0.1235
4 0.25 0.75 G:0 B:l G:.833 B:.167 0375 0.6248
5 0.5 0.5 G:.75 B:.25 G5 B:S 0.5 0.25
6 0.25 0.75 G:1 B0 G:5 B:S5 0.375 0.375
7 0375  0.625 G:.333 B:.667 G:.8 B2 0.46875  0.4378
8 0625 0375 G:4 B:6 G:1 B0 0.46875  0.5625
9 0.875  0.125 G571 B:429 Gl B:O 021875  0.1877
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Candidate Split ¥1 4 nmmﬂﬁqmzmm‘l‘l’f'tﬂuiwumsuﬁ'u 213ueans TV Aunnd (Assets)

dounlglumsvsanmslfinsangni dagali 2.4

Root Node (All Records)
Asset = Low vs.
Asset € {Medium, High}

Asset = Low Asset € {Medium, High}

Bad Risk
(Records 2, 7)

Decision Node A

(Records 1,3, 4, 5, 6, 8)
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3.2 Process Model
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seuuAdFuninadrsiusonuuussuuanlesld UML  dedsznovliddagana
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381U (Flowchart)
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18911595190 (Test Model)

Decision Tree System using

CART Algorithm

Prepare Data

Build Model

User

Test Model

a ) aaw a
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3.2.2 Sequence Diagram
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3.2.3 Activity Diagram
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2) Activity Diagram Y99M13NATBULUUINADY
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A4 A ' ] 4 a v Y ) o
Connect tNoI¥ouAgUT0YyA ioAndegudoya lAvzudainisisveagudoyaiinuly
. Yy Y 9q 9 o A 4y vy o 7a A o
Listbox Table N4A U0 Tasglahinmisnaionaisiaidesnis1dlunisinlusliie deviins
A aa Jd a 9 ] Y A 1 A o Y '
wenueaANItmizinsondoyamiwudnaiientlu Execute ivevinnuazeindoyasio il
Y v v '
(Data  Cleaning) Taoluduneuiiiluduaoulumsiamsdoyanauysal iwu nsida
o T @ 3 o lq’a’
1sARANNAIN ndwmiung g Tunoumsinasdioya (Data Transformation) Taelunisutlas
doyadmivmsadauiineslassafidu ldiuzdesimanlasdoyanndeyaiiiiy
o . I~ vy . £ o ' Y] Y o @ '
Ay (Numeric) 1ilungudoya (Categorical) F99zimungasdoyaudniimsianguuos
@ 9 [l oAy J @ 9 <} Yy o 9 ln,: ) 9
Ay Iiuismunguiadrein ndsnnulasdeyaadwdezidrgiuaeumsdisdoya

'
=

(Data Exploration) lagazuanasitwazidvanien vesdeyaeiunisasavaeudoyai 1d

) vy
Moy 13

™ Decision Tree : CART Algorithm - [Model Building] G
W Fie DatasPrepsration Decision Tree - imiN

Data Connection | Show Data| Model Building|

Connect SQL Server
T Bhiod |

mdwua {
Select Data
Select Table Attributes Attributes for Mining
' L Play_tennis Humidity_Category

Temperature_Category
Windy

Qutlook

Code Example

Execute

U 4.2 mihsewymsdadegudoya
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4.2 msaauvudiaeslnssadradulsi (Model Building)

v
@

A o oy A gy o /A a g Y g2 Y
4.2.1 wevhmamssudoyaiie 19lumsvh linilaSvufeoudafnetuneulunisadis

. ' . . o
uvusraeslaiden Ty Decision Tree > Model Building Tagazilsingnivenistiamds

' s . & '
ﬂizﬂau"lﬂﬁ'auwaauﬁa Data Connection, Show Data, Model Building m‘lumy,uaﬂ Data

. :: =1 Y a ' 9 @ 9 A a o
Connection uuwuﬂuwamimmagmwga a3 4.2 Iﬂﬂﬂiﬂﬂmﬂy‘ﬁ‘ﬁﬂl“ﬁwnﬂilmg

Y
v

Y ' v
AduuanaanIniunaify Conneet iiiodnsogiudoyaldrzuaasmssvesgudoyarinly
0 : &
Listbox Select Table 13f1udne Tavfldhimsidonarsisiignaiisvuninmamoudeya

wdnaaen OK

[ pecision Tree : CART Algorithm - [Model Building]
B Fie DatsPreparaton Decision Tree

Data Connection Show Data | Model Building |

=8)X]

Attribute list for Mining

fieldname fieldtype fieldlength
»  Humidity_Catsgory nvarchar 10C
:Cutlook nvarchar 510
Play_tennis nvarchar 510 Database
Temperature_Category nvarchar 100 Fadriad nutsuda
Win: nvarchar 510 LRENUTY exampie

aawdaye  datamining

Temperature_Category  Windy

»  Nomal Sunny Ne Hot True
i High Sunny No Hot True
‘High Sunny Yes Hot False
High Sunny Yes Hot False
Normal Sunny Yes Cool False
‘High Overcast No Hot True
Normal Overcast Yes Coal True

High Overcast No Hot False i
High Overcast Yes Hot False OK
Hinh Rain Yee Het Trie ILJ

i | I

3N 4.3 nihwewyuaasdoya
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n’: aa J Q’ll i Q’:
NUUTLVVILUAAIDANT UINVDIA5199 1 1 Listbox Attributes mﬂumﬁ’eﬂuaﬂ

aa !d'sl 9 o da Y < aa o’ =} "
mmwmmmﬂ“ﬂumsm'lnuua LLﬁ'JSa‘:‘]JUﬂﬁ]&LﬂﬂQLL@C‘IWiUlﬂﬂﬂﬂtﬁﬂﬂiu Listbox

Y

'
=

. o & °
Attributes for Mining 119811921 #31)un 146 lumsianude

9

U aa J [
u >>  frwueansianiein Listbox Attributes 1§ Listbox Attributes for mining
v
ManuaANnUeANIing
U aa 4 [
1111 > $1ouean3HMan Listbox Attributes 1184 Listbox Attributes for mining
aa Jd 4 v
mwzueansimnden 13
U aa J @ o
u < §wueanifianiein Listbox Attributes for mining a1 Listbox
. aa Jda A Y
Attributes IR WIZHOANI D NiADA 1]
‘1!11 << §roueanIiININ Listbox Attributes for mining nau 119 Listbox
v
Attributes 1 IHUANNUOANTTIN
A o A aa_dd b v 0 Yy Y ny 8 g
weimsidenueanitmnzldlunsadrauuuiiaesInssadedu lfiaSwdana
Lﬁﬂﬂijn Execute
4 aa Jd o <
422 ifemenueanitmildlunsaraunudrasuadwdrnzlsninguinouaas
oy (Show Data) Aeglii 4.3 Tavszuansdoyaildidon 13 TavszneudiuswaziBunves
v a A 4 o s 9 & v v A ¥ =
wveyaniden Fesrnes manud uazyensedeyamediuunie uazdoyavesnsiei
1Hlumsahauuvinesfinansioilad (Field Name) wiladoya (Field Type) uazuiadeya
[ 1 a aa J ¢ '
(Field Length) ndudnoile daumediuanszuanssivazidoavesuonnsianluaisieid
' v
Yoyaozl5the Taugldannsanaty ok wedhgiunoumsadrauuusiaes
4.2.3 iedhgnihinemsadiauuines (Model Building) #3317 4.4 dldazdeah
A aa ¢ d’ 9 o v o A
msiaonueanI il miny (Target Attribute) fivz 14 lumsvinneniadiuen wisnnden
v '
uuna ffu oK syuvzuananthaeIi§ldamuideon Minimum Quantity at Leaf Node fa31lii
& (3 ° ' { ° o IS
4.5 Fudumssmuadeyadigavesudas Tnuafiannsahunnidunuuiinesld Taedil
§anudoyn (Records) Wosnnidmriidimualdszuuszimangauan ITnuavesuuuiiaes

Tngaardradu'lsl
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Fie Data Preparation Dadision Trae 81 x|
Data Connection | Show Data Model Building i

Decision Tree Model
Please, Select Target Attribute

Outlook

Windy

Detail

Save Model

L.. Model Building

Minimun Quantity at Leaf Node ’a .Z]

OKI

31 4.5 idnedmuadeyadigaveudas Tnuaiiaansauanld

424 wﬁamﬂizum Minimum Quantity at Leaf Node HATTUUT ARV UIADINIG
& . ' o 4 &
Ao sauvieszyAInumANABY (Error Estimate) voauuuiinesiiad1eiy uazuans
a g ¥ o Yy o o a2 y
swazidvaveyalunmsaiuuuiinesdie degi 4.6 Tavsvaviduariudsznoudae
woan3iavin14lunshnne siuaudoya Records) Aldlunisatrsuuusians Uszinnuos
o ' a P & 4 y 4 g
msieutseoniilufdszinn ez'lsthe sauiwansiio Yszinn vuiadeya iy

= aa Jda o
510ALDUAVDABANITDINN 19 1UM IR



® Sle DataPrevarstion Decson Tree

36

=18X]

Data Connection | Show Data Model Buiding

Decision Tree Model

Humidity_Category -
= H_Normal
- Outiook
= O_Sunny
= Temperature_Category
- T_Hot
= Windy
- W_True
P_No (52.38%)
= W_False
P_Yes (9167%)
= T_Cool
- Windy
= W_False
P_Yes (66.67%)
= O_Rain_Overcast
- Temperature_Category
- T_Cool
- Windy
- W_True
P_Yes (83.33%)

= H_High
= Outlook
- O_Sunny
- Temperature_Category
- T_Hot
- Windy
- W_True
P_Yes (83.33%)

Please, Select Target Altnbute

“’}j OK

[
{Play_tennis

Detail

Flacifi 13 lumevimaw fo Play_lennis
mmdasmitanmad - 500 1snneda
wilauaadennuwa e 2 Usanw

1 P_No

2. P_Yes

--W_False v

Save Model

3N 4.6 milwenuanwuinosTassadredu'ls

H o 0 4 4 . 4
nmiumnglidosnsiuiinuuudiaesiadiniu amnsanaily save Model Tavidlo

A v Y Yo 1 A ° a9 o & o @
moﬂumizumzuﬂﬂwmmﬂww1m§1?r°muum1am‘nﬂmmiuuwﬂ VINUUNA Save A4

i 4.7 viomndld hidesnstiuiinuuniiaesnatlu Cancel uduilondu ludmnenans

uuudaealfidennatlu Exit ieonainTusunsy

L{".ij Save Model

| Save Model as

Model Name  [Model_Tennis

Save

Cancel

31N 4.7 mheeuaasmstiuiinuuusiaes
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4.3 MINATBVUVVIA®I (Model Testing)

vq ¥ o { & { .
AlaansanaaouuvuiiaesiiadreiuldTanden Ty Decision Tree > Model

. & 9 VY Y A ° Ay o ~
Testing mnuuﬂzﬂsmgwuwaiwghmanﬁlmmumamwmmmsmaaumgﬂw 4.8

¢ Fie DataPreparation Dacision Tree ~i#8X
Select Model ]Map Data | Show Data | Model Testing |

Decision Tree Model

Open Model for Testing

Please, Select Decision Tree Model.

——

Modell

Mok

CreditRisk _

Bos Svdoad {-

vl yua [

Ui 4.8 nilwomynadeuuuuiiaes

: | 4 '
4.3.1 namiheewynageunuuiiaesluzilii 4.8 Fuaamiheomsidenuuuiiaes
(Select Model) #l4dpuiionuuusiaesiivgnasevii ldadhlfiloidenudnatly ok szuu

° Yy ¥ 3y v ¥ o ' A
zll’dﬂ\‘lull‘U%TﬁﬂﬁTﬂi\iﬁi'l@ﬁu'hJ‘VINQTLI"]ﬂU FINNILFAIAINNUAAIALAADU (Error

o

1 v '
Estimate) M9AIMA19 79317 4.9 nimiusiinisdadegiudeyaiiag1dlunismaaey Tae

Y

{ ° a . y o o
pudoyanzimisfiadodufio Microsoft SQL Server Taunsendoyadoiininosiazaid

9 A9 ) [ 3 U d' d' 1 9
e VlN"]ﬂUiJ'EJﬂ1uﬁNﬂﬁ~1‘01ﬂuuﬂﬂ‘lJJJ Connect WoITOUADIIUUDYD



X Decision Tree : CART Algorithm - [Model Testing]
W Fie DataPreparaion Decsion Tree

Select Model 1Map Data ! Show Data I Model Tesu'ngi

Decision Tree Model

Humidity_Category

b T
= H_Normat | Open Model for Testing
- Outiook
- O_Sunny
- Temperature_Category Please, Select Decision Tree Model
= T_Hot
- Windy
- W_True T
P_No (52.38%) {Model_Tennis i
- W_False
P_Yes (91.67%)
= T_Cool
= Windy
5 W_False Cennect SQL Server
P_Yes (66.67%)

- O_Rain_Overcast
= Temperature_Category

= T_Cool r;uts a
- Windy Foifvliond ’
- W_True
P_Yes (83.33%) = ar:nphle sl
- H_High awwue i
= Outlook
= O_Sunny

& Temperature_Category Connect
= T_Hot ~

UM 4.9 mheewyuaauiaesiildnadeu

A a 1w 9 P 9 o Yy 9 Vv
Wﬂﬂﬂﬂﬂﬂl@']‘N‘Uﬂ}il‘ﬁ“ﬂﬂzal‘lfiuﬂ'liﬂﬂﬂﬂuuﬂﬂ‘i)'lﬂﬂﬁulﬂlm') TITVVITUAAIYUIND

' 4
domzlumsmisdadogiudoya fagilii 4.10 ndseniunatly ok

wimsidausiacioad da ¢ nutsuda
sutoya do : example

wal

Ui 4.10 mhneuansanuzAndegutoya

432 disdadogudoyanzlflunsmaaounuuiines 18udrszuuezuanmiine

wymsuiimdeyaiioz14lunsnaaou (Map Data) #a317 4.11
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® Decision Tree : CART Algorithm - [Model Testing]
W Fle DataPreparation Decision Tree

Select Model Map Data | Show Data | Model Testing |
Select Table for Mapping

Please, Select Table for Mapping. [Test | oK I

Mapping
“Model Attributes Map Attributes
T e Cat Humidity_Category Mapping with Humidity
]‘.‘lnd‘,' m Qutlook Mapping with Outlook
|
} Cancel
Tééting Attributes

Predictor attribute

Selectatiibute [

'
=

! 3
3N 4.11 wheowymsuindeyaiiez 19 lumsnaasy

Pt o = {
13U 4.11 wdhwemymisuimdeyaizldlunsnaaey dldvzdeudonaiieioz

v ’ ]
ldmaaou ndsnimiunatju ok weimsuiindeyaie 14lumsnadey Tavszuuezuans

[

A aa J 9y Y . . . 4
¥oueansanvesmsdoyanldnadeulu Listbox Testing attributes M19A MUY Az
4 aa 4 { 1
uaasyoeanItanveam el lunsadauuuszanaly Listbox Model attributes @141
Yyyq ¥ A A aa o 3 @ 3 U A o < 9 3
TagliglHiaonyeuoanitamvesnia 2 ms1e nasnimiunatju Map iivesimsuiindeyaa
asutdioiu Tavszuvvzuaaaueansiifusiniuly Listbox Map attributes M9@119
& o 4 v o 3 a v Y 9q ¥ o A aa d4q Yo '
Tagiiovimsuindeyans 2 msruaduevdesuddldhimsidonueaniionin 4o

v '
NRA a1 1Iniunatu OK dagiii 4.12
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Wy Fie Datafreparaton Decision Tree
Select Model Map Data | Show Data | Model Testing |

Select Table for Mapping

Please, Select Table for Mapping  Tes: ' - oK I

Mapping
Model Attributes Map Attributes
o Humidity_Category Mapping with Humidity
Qutlook Mapping with Outlook
Map Temperature_Category Mapping with Temperature
Lk Windy Mapping with Windy
Testing Attributes
Predictor attribute
Suloct abibols Du\e v}

OK

Y

{ < ~ aa Jda
3 4.12 miheewymsudindeyaiiuanaeanitavinldmaaey

4.3.3 szuvszuaaanimeuaasdoyadioz 14lun1snaaey (Show Data) Fa31fi 4.13

1 aa { a 4 a 4
Tavazuaasdoyavearnzueansdaivesmsiivznamen uazudasvazdoadodwine:
A y & ) ) o S 9q v ' . Y v A e

FOAMUUA FOAITNYOYANAIUYN MaInTud I Fa1u15anaily Testing Auaraieh

MINATDUVUVVIT DY
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¢ Fie Data Preparation Dacison Tree -i® X

Select Model | Map Data Show Data | Model Testing |
| Show Data . Database
. . | | Bavdlaes nutsuda

. |Day Date {Humidity Outiook  Temperatur  Windy [ mdwa axample
i {01 7122008  H_High  O_Sumny T_Hot W_True i

02 772008  H_High O_Overcas T_Hot W_False

03 7/24/2008 H_Normal O_Overcas T_Hot W_False
L 104 7/28/2008 H_Normal O_Sunny T_Cool W_True
;108 7/30/2008  H_High O_Rain T_Cool W_True
i oe 8/2/2008  H_Normal O_Sunny T_Hot W_False

07 8/12/2008 H_Normel O_Rain T_Cool W_True
] 8/14/20083 H_Normal O_Overcas T_Cool W_True

09 8/16/2008 H_Normel O_Overcas T_Hot W_Felse

10 8/21/2008 H_High O_Rain T_Hot W_True

1 826/2008 H_Nomsl O_Rain  T_Hot W_True

12 3/27/2008  H_High O_Overcas T_Hot W_True

13 9/3/2008  H_Normal O_Overcas T_Cool W_False

14 9/7/2008 H_High C_Ran T_Cool W_False

15 91172003 H_High C_Sunny  7_Cool W_False

16 91372008 H_High O_Rsin  T_Cool W_Felse

17 ©/24/2003 H_Normal O_Sunny  T_Hot W_Felse

18 9/30/2008 H_Normel O_Ran T_Hot W_True

15 10/2/2008  H_High O_Overcas T_Haot W_False

20 10/5/2008  H_High O_Rain  7_Cool  W_True

21 10/7/2008 H_Nermal O_Sunny T_Cool W_True

22 10/18:2008 H_High O_Rain T_Cool W_True

23 10/20/2008 H_Normal O_Sunny  T_Hot W_True

24 10/22/2008 H_Normal O_Overcas T_Hot W_False

25 10/31/2008 H_Normal O_Sunny T_Cool W_False

26 11/3/2008 H_Nomal O_Sumny T_Cool  W_True Testing
Y 11/7/2008 H_High  O_Rain  T_Coal W_True

'
=

3N 4.13 milwewyuansdeyaiz ¥ lumsnaaey

4.3.4 STUULAAIMINIOUAAINANINATOUIUVFIABY (Model Tessting) Aag1lii 4.14
& - d' v
Fevzuaniswazivvavesdoyalumsaildlumsmasouuazuaaswadnivesnsnaaou

o 1 @ 1 aa Joa4 '
wuuiraes TaoArveanadnsezegluueansiognyedn Result of data



Fie Dats Preparation Dacision Tree

Select Model | Map Data| Show Data Model Tesling z

Madel Tesing

Day Humidity  Qutlook Temperatur  Windy Result_of _
01 H_High O_Sunny  T_Het W_True N P_Yes
02 H_High O_Overcas T_Hot V¥_False  7/7;20080 P_Yes
03 H_Normal  O_Overcas T_Hot W_False  7/24;2008 P_Yes
04 H_Nomal C_Sunny T_Cool W_True 7/25i{2068 P_No
05 H_High  O_Rein  T_Cool W_True 7302008 P_Yes
06 H_Nomal O_Sunny T_Hot Vi_False  8/2/2008C P_Yes
07 H_Nomal  O_Rain T_Cool W_True 8/12{2008 P_Yes
03 H_Nomal ©O_Overcas T_Cool VI_True 8/14/2008 P_Yes
0s H_Nomal O_Overcas T_Hot W_False  8/16/2008 P_Yes
10 H_High O_Rain T_Hot Vi _True 8/21j2008 P_Yes
1 H_Nomal  O_Rain T_Hot W_True 8/26/2008 P_No
12 H_High O_Overcas T_Hot W_True 8/27j2008 P_No
13 H_Nomal O_Overcas T_Cool W_False  §/3/20080 P_Yes
4 H_High O_Rain T_Cool W_False  9/7/2008C P_No
15 H_High O_Sunny T_Cool W_False  §/11/2008 P_Yes
16 H_High C_Rain T_Cool W_False  9/13/2008 P_No
17 H_Normal O_Sunny  T_Hot W_False  9/24/2008 P_Yes
18 H_Normal  O_Rain T_Hot W_True 9/30/2008 P_No
19 H_High O_Overcas T_Hot W_False  10/2/2008 P_Yes
20 H_High C_Rain T_Cool W_True 10/5/2008 P_Yes
P21 H_Normal O_Sunny T_Cool W_True 10/7/2008 P_No
L2 H_High O_Rain T W_True 10/19/2008 P_Yes
123 H_Normal O_Sunny  T_Hot W_Te  10/20/2008 P_No
24 H_Normal C_Overcas T_Hot W_False  10/22/2008 P_Yes
25 H_Normal  O_Sunny _Cool W_False  10/31/2008 P_Yes
% M Nermal N Lo T Crnl W T 1HUMNNR D NAa

3N 4.14 mihvouanswansmaTeLLLL 1A
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