Hesmganawmaluladimsauma ooa,

T
U

Y EY a o ' a Y Ya a )
msiannszuuma ludidlumsduwunngunstngnmlaaldagduns
System Development of Data Mining for Classification

Credit Types of Clients Using Decision Tree

Tag

=N 't v
HNFINANTT 1Iem

SHE 45066060

P ]
219156NUT A

HA.A5.975A 53INU

MRau .. U ﬂ .. 1 ] o ¥

RUNSTYY. oooveo 022 30 b //é C?G/;l ¢
waGenwisie 3T #1220 "2C44 /‘ (2 A 1n b
"viosrymnnzmalulodmsaume aon,” |

swniiudmiaesninsemsRann sz
nangasImenmaasumiudio smuisimalulatiasaumna
mneud 2 Insinwn 2546
aamalulatmsamumea

aoumalulagnszoemnaIdInUNMsaIan Izl

G A 1

*H002230* '




A4 v oy w v 4 o ' a )

Yoiiave msfannszuuad lulialumsdwunnguinsingndn
Tasldagauns

o =] a v g

WnAnY UNANUUNTT 1o

sanfsnmn WAL.AT.013% 535U 1Y

FEAUMIANY Iaasumung 71v191ma 11 ladasaums

HYUIIN InemsaIsaume

Umseinwn 2546

UNAAED

2 L4 [ v ] l
TugsfemsTRusmsduderu Wugsivilinanndoags iieannil Temaiiaziia

' Ao a ' : = a ' a @ o
nqugniiiinsaa lid 18 TéFaunaiianid luilsanansadhundrslumsinseidnyuzde

'
v a A

i ] E4 Ed
yauazhuunnqugni 1 edsaannudeslumseyiaduae fniulasamsizing

Y At

LY 1Y v J a Yy A ' Y o v Vv
Wanszuulumsdaulngunsaagn medunongugnani lsmandnse 14 Tagld

-3 -y A { o
Decision Tree A28 C4.5 92093 N4 Decision Tree N laamisoidudse Toanilunisiir s

v
v a A

Usznoumsdadulelumssyinduikeioannudesla



Title

Student
Advisor

Level of Study
Major

Academic Year

System Development of Data Mining for classification
credit types of clients Using Decision Tree

Miss Montira Waiporka

Dr. Arit Thammano

Master of Science in Information Science

Information Science

2003

ABSTRACT

A financial institution such as bank or credit union has high risk from loan defaults.

Data mining technique can solve this problem. To predict whether or not an applicant will be a

good or poor credit risk. This project is to develop system for classificatin credit types of clients

with C4.5 algorithm in decision tree technique. Decision Tree, which is result from system, can

help in coming to a decision in order to decrease risk.
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M39ANgY (Classification)

[y ' 9y P y o & ' v N '
madamnamjvesdoya WumsSeuifladdudunialszinndoyausazmiosn
A Class 18 mua TARound 1uveansH1 Classification Aon1sAs 1= Training data
s < v A Q2 o v 1 Y = °
taziaL Uy Model womdaz Class tioudasfsdnyazvosdoyn daudeyafiazain
} 4
nageulusrnmiuvzgnuiilszinn1agld Model 484 Class
madafildlumsdanmiamjutiaiy 2 wuy 18un Tree Induction waz Neural
v 8
Induction IagTufifivzrinauomnatinyes Tree Induction Tumsdssyndldaulugsiamsly
- a A 4 o v 4 o £
UTMIAUT® 1A Tree Induction s’i‘lumsuwagamasmmumamwmnsm“lugﬂmm

Decision Tree

3.1 %umeu‘ﬁugmﬁumsa%’n Tree
Decision tree 1114 Flow-chart i1 Tnssa32iiu Tree Sausias Internal node d2HaARS
Attribute 719219 Test, udazia (Branch) 494 Tree 9UAAIHAVDINITNATOV U1DE Leaf node 9%
HerAdd Class 34 Node gaqY3 Tree AiD Root node §NUBILYBA Tree teraadagyl i 3.1 ns
LI

1 4 9
1toya11a319 Decision Tree fidunBUg 117D

[ 1 14
® M Attribute Wy figauniadeyalny Adribute Hazgniiunaraiiu Root node

<4 [

® it 1o 18 Attribue fignidenuanoonumfungu

E4 1
° Ltﬂﬁ‘fl}ﬂll“aﬁ\‘lﬂNﬂﬁ'l?Jﬂijll“leﬂﬂ@ﬂﬂ1ﬂ Root Node

]
- o

o ﬁﬁ’wauﬁiaznzjnuw‘hq‘}yﬁfumuusnﬁa M1 Attribute fidhAayfiga
dmsusanesiui 1919 Decision Tree IMa108anesiiy Wy CHAID, CART, ID3
wez C4.5 (Hudu uazluudassanesiueziainisiuandrafulumsm Atcibute fozyinn
Wurisdoya Felufiiiididensanesiy cas unszgnaldlumsWannssuuiiesioluns
Fauringunsangni waziosnn c4.5 Munesdufiwaniion 3 Tavenandamsiay

V04 ID3 oy C4.5
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Q Root Node
Internal Node O O O

7N

g‘ﬂﬁ 3.13 1)1131)9 Decision Tree

3.2 ID3 Algorithm

be

ID3 Algorithm 511158514 Tree Auganes uail

1. Tree (34 UR Node Wiis Node ietasts Soyaiilef Train (Sample)

2. 41 Sample 151U Class (#5774 Node fagnaneiiiu Leaf iz iigoa class

3. Erligusfy 93145 3AuNY Entropy-based 138091 Information gain iorden
Attribute iz figafiazifiudanen Sample somiluugaz Class &4 Atribute HznaenTiu
Attribute 7 14umsnagounieldlumsdndulafl node M4v01 Tree gnadumumdnztves
Attribute 1192 Sample 92QNUINAINAIUDY Attribute i udneihdnszuiumsianTaold
Sample :NUARZFIUTIGLLINDEAL ﬂizmuﬂ1sﬁwc§mzﬁq¢|ﬁ¢imﬁa dovlumantifueis

1. Sample ﬁywuﬂeg:"’lu Class (Ag31U

2. Sample 13431 Attribute maﬂﬂéaﬂ

3. 123} Sample 14&2

]
(Y A

' a = - . s o P Yy oy °
Wﬂqﬂu%glﬂuﬂqiuﬁﬂ\iﬂq SIAOnN Attribute qﬂllﬂT]Nﬁ’lﬂﬂJﬂQﬂlWﬂﬂhﬂluqmﬂHﬂ Iﬂﬂﬂ‘lﬁ'l‘lﬂ

1

T UNU  Training Set
S unu  Set veadeyala 9
' & A q’/'
p uny audeziilud Sample Wusziiuves Class C,

m UNY  97479U Class
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m

Info (S)=- 2 plog,(p)
i=0

-
] L4

waziiiohgasii 11szynd 1970 Training Set 921 Info(T), Info (T) iumsIasves

information teuta T Tael¥aifidiuly1dves Attribute X

" |T.|
Info (T) =X T X Info (T)

j=1

o IS f . { [ .
Gain (X) 11un1357Af1993 information N 1A5VAUABA Attribute X

Gain (X) = Info (X) — Info,_ (T)

o

v td
dolilvziluniseTuemsieuves ID3 Taolddeyadaednainarsied 6 dail

Outlook  Temp(°F) ~ Humidity(%)  Windy Class
Sunny 75 70 True Play
Sunny 80 90 True Don’t play
Sunny 85 85 False Don’t play
Sunny 72 95 False Don’t play
Sunny 69 70 False Play

Overcast 72 90 True Play

Overcast 83 78 False Play

Overcast 64 65 True Play

Overcast 81 75 False Play

Rain 71 80 True Don’t play
Rain 65 70 True Don't play
Rain 75 80 False Play
Rain 68 80 False Play
Rain 70 96 False Play

A19197 3.1 Training Set

P o 1
1101590 6 9UTIU5ZNOUAIY class 2 class D Play 1Az Don’t Play Tasdoya

374U 9 record ﬂﬂalu class Play (ag 5 record agﬂu class Don’t Play w2 18n
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Info(T) =-9/14 xlog,(9/14 ) - 5/14 x log,(5/14)
=0.940

]
A

1915911 Attribute 714 ) TAgM1A1 Gain Y0UATE Attribute H1iA Gain gagauuiudy
uiisdeya w38 Root Node 1150417l Attribute Outlook Fazunsauisdosya’ldifiu 3 subset o
180

Info, (T) = 5/14 x (-2/5 x log,(2/5) — 3/5 x log,(3/5))
+4/14 x(-4/4 x 1og,(4/4)-0/4 x log,(0/4))
+5/14 x(-3/5xlog,(3/5)-2/5xlog,(2/5))
=0.69%4

¥ } 4
[ =1

U UAT Gain VDY Attribute Outlook 3=F IR

gain(x) = 0.940-0.694
= 0.048

WHUTIA Gain 71 180INA15101 Training Set 19914 Attribute Outlook LINNT1 Windy a1y
A75 19 Attribute Outlook Jun1311)9 Training Set a1 Sample Tuusas ﬁd‘ll?)d Attribute ﬁcl‘lsfl
nagoUIETuReURLARIAe M Attribute fifimgeganmsdoyase

AUNENN1TVOI ID3 ABIAIUINWIAT Gain VBINA Attribute UBATON Attribute AiFn
Gain gaqa winindeyadiedrenud Ay Attribute Temp 40 Humidity iiusiwiia

T FY 1
Continuous ¥4n58iH ID3 luansodanisla aeeld c4.5 Feaznamade i

3.3 C4.5 Algoithm

v ¥ b4
WAII9IN ID3 TABIAL Feature #149 <) YUIAI3L

" R R . o d?’ A4 14 . . . s a . a1 o

@ Gain ratio criterion wmmmmwmmi‘]&ymmm Gain Criterion AJRUN Attribute UAIN
. ' ¥ 3 . ﬂy o Y a o & 3

unique mmm‘uou‘,aiﬂﬂi‘v Attribute 1939 1AI0A subset $IUINVNTILARE subset

14
=1 v o . & = ’ . . .
Usznoudsedeyaifios 1 record M1 M9 info (T) = 0 Feezfinal¥e information Gain

U

14 E A
Y04 Attribute Hilfgann uazmsuiisdoya laeld Atribute 1 linelfifadse Toanila q de
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g c4.5 ud @ laslda1 Gain ratio Fafuralaeld split info(x) 1Az gain ratio(x)
v - ] o
1@ split info(x) (s information 71 W8 1ANITULS T oo n subset
T} Ty
split info( X ) =- 2 — log, —
=TI Tl
9

gain ratio() WunTsiaimsinisdeyalasld Atribute 1iu q Aoldiinilse Teminensinng

YELNIY
gain ratio(X) = gain(X) / split info(X)

4 . . . o = g ' . L .
#9115 19 Gain ratio criterion ¥11# Tree 71 1N 1aEnn31013 1% Gain criterion

® Unknown attribute value 11541 Attribute (e lsuiiatoya 1 lag

Y

- 91 info(T) Ua% info (T) TnRn1sauawizdoyaijaves A

Y

- 1A gain(X) lag
Gain(X) = probability A is know x(info(T) - info (T))

- split info(X) Tavfinrsanninnguuesdeyaiihidiwes A fudn 1 subset 1u
Attribute Rozrimmageufifidlulyld o M split infoC0) sxgafmn Tasudoyasen
(134 n+1 subsets

SN Training Set @33R Attribute fidenvindumeuusniiifiih v 14de

A 9/ A oo o 9 1 1 o) d'sl
01,02, ...., O, tadoya 1 record 1 T el O, gnfimUATH subset T, MAnuiezitlunve

14 ]
«y

y 1 v 1 <] 4 ' 1 o v J
yatioglu subset T, m1Au 1 uazamtioziiufidoyaiiogiu subset du o iy 0 uadial

U

] v t oy 1 o o v ]
Attribute linsuat arninziluselisnieoas dmsudeyaunas record Tuudag subset T,

' 1 4
o/

. Y 1 o . o [~ 3 . S
weight vzonduanuthniiuves o, Aigariug si1ld 1) Wuwasiuvean weight w Fen1ly

Attribute linswanzgnimualiusas subset T, A28 weight

W xprobability of outcome O,
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' g A . 9 3 & g/
Tagaruinzilufio Hasawwes weight vosdoyatianualy T Fali 0, msdronasiuves
. vy o & . ﬂ " A 3

weight ¥8490yananualy T deely Attribute Wumnnswm

M3 1% decision tree 7 lanhuenguussdoya lunsdinaily atribute Mznagoud

[~ ' d‘ [ [ ry [] [] y o
decision node tfua1h lunsus vl lienunsoutisdoyald nsdifiszuusedrsimmndu
o { o a a
il 1d wazsuman ldnms classification A1835Msnundiamans laskanldes
179 1A91NMA1BIE LN root VB tree HID subtree 1184 leaf node 14ag class 71 199 1AMNS
° A 1 o
e class iflanwieziiugega
] ° o v { [ 3 Y] d"
aelazrinauedlednlasldarsah ¢ Tasutaiu 3 Yuneudail
. 4 Yy 1 9 a1 3 =
1. MIM Attribute tio 15uadoya auyAdielu Attribute outlook 14 record #i 6 1lu
] d' ] ' 4! d! a 9/ d‘ -3 9 d' Q
A hinswa Fwmulae <2 FusneAnsuuawizdoya 13 record Mindooz ldnidas
v 9

weraaluas i 7 MamsiuIuaIn1g 9 laene1su Attribute Outlook ASH

Play Don’t Play Total

Outlook = sunny | , 3 5
Overcast 3 0 3
Rain 3 5 5
Total
MR T2 5 (UPhS3

M191971 3.2 uaasAudvesdoya

Info(T) = -8/13Xlog,(8/13)-5/13 X10g,(5/13)
=0.9691
info_(T) = 5/13X(-2/5X10g,(2/5)-3/5Xlog,(3/5))
+3/13X(-3/3Xlog,(3/3)-0/3X1og,(0/3))
+5/13X(-3/5X10g,(3/5)-2/5X10g,(2/5))
=0.747
gain(X) = 13/14X(0.961-0.747)
=0.199

v . { o a . 1 ' . . .
WNUNA gain 1 1Avzanaudnosnini@n 0.246 {u 0.199 bits dIua1 split information ¥

1
1

o 8 .« . 3 £ o 9 9y a Aﬁ?’ [ dy
W%'liﬂl'li]']ﬂ"\lﬂi;!ﬁﬁlu training set VN UA mmﬂlwﬂm"lmwnmmm 1.577 L‘ﬂu 1.809 A3
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~5/14Xlog,(5/14) (for sunny)
-3/14Xlog,(3/14) (for overcast)
-5/14Xlog,(5/14) (for rain)
-1/14Xlog,(1/14) (for “?77)

LATA1 gain ratio aABI91N 0.156 1511 0.110

2. M3UAN Training Set tiledoyaly Training Set 14 14 record gnusenn Tag 141y
Attribute outlook record il Attribute outlook HuAIA TN 1LAN wgnimualiluygn
subset A9 sunny, overcast AMQ$ rain Ae weight Y 5/13, 3/13 uag 5/13 uaay

) v
W15 subset HINAII

Outlook Tcmp(oF) Humidity Windy Class Weight
(%)
Sunny 75 70 True Play 1
Sunny 80 920 True Don’t 1
play
Sunny 85 85 False Don’t 1
play
Sunny 72 95 False Don’t 1
play
Sunny 69 70 False Play 1
2 72 90 True Play 5/13

A13197 3.3 L1AAY subset VDY outlook = sunny

£ d y
v

&1 subset ignutieaie 11 Tne1d Attribute humidity 113052910904 class 1 subset vz ugail
Humidity < 75 2 class Play, 0 class Don’t Play
Humidity > 75 5/13 class Play, 3 class Don’t Play

Decision Tree 7 14023 Insaarf1adai]
Outlook = sunny
Humidity < 75:Play(2.0)
Humidity > 75:Don’t Play (3.4/0.4)
Outlook = overcast: Play (3.2)

Outlook = rain
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Windy = true: Don’t play (2.4/0.4)
Windy = false: Play (3.0)

Taumv09R v leaf node wwedlugl (N) n58 (N/E) N Lfluﬁwmu%gaﬁmmﬁmﬁa leaf
node 171 q oz E Wusnoudoyaiiliegly class fiszy13 15y Don’t Play (3.4/0.4) M0
AU $1andoyaRuTBeR leaf node HIIRY 3.4 uaz 0.4 Tus i lieglu class Don't
Play

&

3.051% decision tree N1 wninnonguussdoya auyddeyadie Sunny outlook,
temperature 700, unknown humidity, windy false
9107114 outlook WUTRBS move T8 subset usAMAITIDIIN Tl msans19aeUA humidity
JR o a o dy
18 Fahmsinsandail
9 . ge 3
- 81 humidity < 75% 92 1@ class Play itag
' [~/ 1w
- 1 humidity > 75% 9214 class Don’t Play @36 auiteziiumaia 3/3.4(88%) was
class Play @8R sTumf Y 0.4/3.4(12%)
9
WNUNMINTEIIWVBN class gatisdinsudeyaiimiiy
Play: 2.0/5.4X 100% +3.4/5.4 X 12% = 44%

Don’t Play 3.4/5.4 X88% = 56%

® Continuous attribute values AUNA A udJu Attribute %1A continuous numeric value N3
nagousH Attribute Suzuvaiiu A < Z uag A > 2 TagvinmsiSoufiounives A fusn
Threshold value Z TA8N15¥1A1 Threshold Mmanzaufsuneugai

1. 3898191 Training Set Ao 1y Attribute A 9intfoelilinn uazidonmmzalaid
Aunsaegld (vive,... v}

2. WA Threshold 1A <) &g Threshold 1a %) WBYITHIN Vi ag Vil s
910 Midpoint VOUARLFA VitVit1/2 Tao C4.5 widenmiinnfiqalu Attribute A us
av4lsdifiuA Midpoint v 9 970 Training Set 1UfA1 Threshold YolUABZFI BT IIAN
Threshold Vfaﬂmﬁﬂsmgaeﬂu Tree %39 Rule ﬂxtﬂumﬁzﬁﬂﬁuﬁﬁm’faga

3. ¥191 Threshold *?immzau Taen91saneInal Threshold ﬁﬁm Information Gain

qagn



Yeosmnanzinalulatimsauna ooa.

17

® Pruning decision tree A15119a3alY Training set oadnagsuns e launseiade

yaluudaz Subset 8¢l Class (eI Fanadngii18e19 1 Tree Harmidudeuanmiin’ly
#i5un11 “Overfits the data” c'i?aﬂtymf:mmiaﬁmﬁuﬁ’"lm”lmﬂﬂﬁmﬁ Pruning 9 1¥uAaz
Leaf node @18 Tid iz doatszneudedoyaiioglu class @orfumanun Taoudaz Leaf
node 9xiimsszymanszasvesdoyaudnz Class 13 Fuvzvendenmmninziiufideyaszeg
1y Class Y1 5 $anv3NUVBY C4.5 92311M13 Pruning 1AUMITAA Subtree fivnldiAanuia
wanalumsnnoeonlyl udhmsunuit Subtree 1120 Leaf node Tnomeaiiaijezidifius
$oyaly Training set 7il¥lunsadna tree windy wazmssnunuAanaiafifannms
Y1110 VBARE Leaf node 1Az Subtree 9711 Tagauu@nasiimauiiangu set vosdoyaiihi
AONUIABUATIVUIANIAY Training set TaomsmuInezld Function neada éqeguuﬁyu

[l v '
§IUUDINIINTTIWLUY Binomial $1UIU Error fedwilodoyalvinaminy N
= N x U(EN)

Ty N unu vuavedeyai Leaf node 1a 9
1 9 1
E uny $1u2u89 Error Miia¥ulu Set voadeyai Leaf Node 1a 9
1 &) ~ a 1w
ULEN) unuanuissiilugegaiozina Emor tag C4.5 1% Confidence level 111y

0.25 150 25% e 11/9zeF118n15 Pruning TaoH150I1 subtree A9g1)

N=6 E=0 N=9 E=0 N=1 E=0
Target=X Target =X Target=Y

gﬂﬁ 3.2 Subtree AIDUNINT Pruning
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mngﬂ%zwu”hfhﬁLﬂu"lﬂ'lﬁ’ﬁsﬁmmmsmﬁauﬁ 3 8199 A, B 11a2 C ag Target attribute 3 2
1 LA 1 ¥ '
Ande X 1az Y Selunsdinliny error MuAATUIL Training set 1 leaf node il WUII N =6
1 4
iag E =0 AdUU

U,,,(0,6) = 0.206

9 [l } 4
Zus11% Leaf node 514 msutadoyasuan 6 record $119U Error Mufindulumsiinnges
S 6 x 0.206 115U Leaf node 11 2 wag 3 9318 U,,,0,9) = 0.143 1183 U,,,(0,1) = 0.750

MU S915U$ 119U Error TAA91NN13U10U8 Subtree VN
6 x 0.206 + 9 x 0.143 +1 x 0.750 = 3.273

v k4 ] ] [ [ [
21¥msUNUT Subtree 1328 Leaf node il Target = X tile X ilumriifianudinniigaves
Target Attribute U094 Training subset 371U 16 record 924N@ Exror 1 record 14a2914U Error N
HANMIN BN

16 x U, (1,16) = 16 x 0.157 = 2.512

E4 £
Ao R )

921 subtree HS11AUYEA Error HAANINMIMIUIBEINGT A1iuTeiinms Pruning Tag

Lmuﬁﬁ’aﬂ Leaf node
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4.3 mamIgndoya

= =

Wumsihdeyafigndendnninnszuiums Data Selection Fadeyamariimoz
doniwmhanuazernliesantsiy Noisy Data Ae mwvesdeyainlilona fitunisezdiu
uflvTasfumeiigndeninnudly uaziitesanisfu Missing Data uflulagsimsdadeya
shuitalasons wieunudaniimelugominde (Mean) W30t ngies (Mode)
daudidaneTfiuves Classification @auinnvziing’lnlumssanisiy Noisy Data
iaz Missing Data 1Ldi'?uﬁauﬁyﬂz‘ﬁaﬂaﬂmm'hi%m%ﬂuszwﬁwmsﬁUui’"lﬁ' ilea1ndred
FoyaitI&idonaniinuysal linwste Noisy Data #ae Missing Data 3¢ lsifimsnsevinla 9

Y

NG

4.4 msuﬂmq’faya (Data Transformation)
ndJumaﬂ?mﬂ?%ﬂug1Juunﬂumi’faga‘lﬁ’mmzanﬁué’aﬂﬂ?ﬁuﬁtﬁaﬂiﬂi’vﬁuuﬂm%ga
duavlfiilugaaieldiu 3 Algorithm ungane3iiy c4.5 suiusanosiiug Vaumlsuilga
11910 ID3 ﬁguﬁﬂa"lﬂiunﬁ%ﬂmiﬁu%gaﬁﬁﬁﬂymmﬂu Continuous Value
mﬂ‘tfm‘hﬂmzﬁﬁ’fagaaﬂmﬂu 2 4 Taogausnl¥dmsuimsinaeuiteaiauuy
$ravawensel $1uu 800 T3 uamgﬂﬁ 2 ¥ msunageunnugndeswewuusiasad
1881121 200 18015
e 18 sanTeudoyadouieoud 5141510146’@"11]1?]14msi‘l"ﬂnzju%'ay,aiﬂﬂi%’

) 4
Tusunsufisiannan 18iden 1901119191 (Java Language) TunisswannTdsunsy

4.5 midangudeyalaaldlilsunsuiianniy
v 1 4 1 4 v
TudvesmsiangudoyalasldTusunsuiwannaudszneudae 3 Sunowu fail
< A 14 3 4 1 dy 3 q’;’
4.5.1 msenaeuszuumoaduuuiasanensel  ludauivzyszneudiedunsy
¥
60800 4 TUADU fAp
4.5.1.1 msihdeyadnszuy
4.5.1.2 MINTNTOUGUNNYBIVOYA
4.5.1.3 mafimuaReu lvlumsadramwusians

4.5.1.4 MSLaaIng
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4.5.1.1 mahdeyatszuy
\ ] A4 o g v ao v A & gy
TudamveamslsnuTlsunsuierihdoyadiszuuiiduneumsidnuie edhyg
Tsunsuazlsinguynan Tasludveunyndn sxalsznoudie my File Sidoamsadie
nupiraeslviiden wiydes New nie desmsillauuuiraosiiiogududon Open tanads

Ui 4.1

£ Classification

31U 4.1 wiheendnuaziuymsiiauvesszuy
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o & Ay ) o q Yo 9 Y A A Y A
dmsunsaindesmsadauuiraedlmiliindiveya las@oniiy New uauaon

[ c’: 4 a ' v 9y [ {
1808 Connect Database nmivszliinguiineiemsaasenugudoya Atz 4.2

3
1

¥ o y o
Iﬂ&léﬂ‘]’f}g{mﬂiﬂﬂ 0 Database, user name, password uazmﬂmﬁaﬂ%u«amaﬂma sql

‘:olllnect Databa’e IR st S e LR

.‘ R8540 4 R )

Enter Database Information

Datahase Driver sun.jdbc.odbc JdhcOdbcDriver

Database Name ghb '
User Name 5a _

3 |
Password -\

|

Select* FROM BankTrain
Query

' Connect ]’ Cancle

51/ 4.2 nanahwenisAndenugmudeya

4.5.1.2 M15ATINADVNUNTNYBITOYA
o A Y = Ya s Y v an ¢ =
wasnnong mudeyansz 1 unsgina) swxlsinguiineuaaaennitidnimuai
@onmn umasdazli 4.3 dymwisnaen ldhidesnisnenniioglalumai ldad ey
$1009 wardideamanaunvazidoaveamaziennsiacunsni Idlasmadennyeves

' aa o o ~ & = Y A aa ¢ o v
LAAL LDONNITUIN Waklﬁﬂﬂﬂﬂiﬂ‘ﬂ 4.4 cuuwazmamzﬂsmauma FOLDNNIVIN, VTUIUUD

v
S AA

ya, Snudeyavosenniidiniminell (Missing Value), 1Uszinnvo

wonn3ing wazlunsainiudeyalszinn Nominal seuamamiiu 1y ldnanuanaz s

vostoyavoudazmidulylld uaduiudoymlsziandiay (Numeric) vzuaasmmaada

F418un fdrqa, mgqaga, Aunde tazAudisuunasguveadoya
lunsdifiuenniiaalafimvesdeyaiinnanmell fezdewhimsiamstudeoyaman

¥
=3

Vv
finoudassmmsaauuiiaed]d Tavdeniju Missing Value nasomiuazilsingriine
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& Classification
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[}

|
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{

!

of

"o

marriage

child
childNoJoh
education
income
job
experience
age
coLoan
loan

years
perMonth
status

) v
U 4.3 Wilhwouaad Attribute a1




#& Classification,
File Mining About

marriage
child
childNoJob
education
income
job
experience
age
colLoan
loan

years
perMonth
status

RRRIRIKIRRIRIRIRIRIRIR

"‘E’g < ‘

1] Attribute Information

| Attribute Name :
. Total Instance :
i Missing Value :
{ Attribute Type :
| LABEL

|

' a3

i

ryl

e

i

‘ aa

marriage

COUNT
476

211

EXIT

v job |
v experience | Missing Value :
v age Tk
v coloan .| Attribute Type :
v loan N
v years e
v perMonth A
| v status
{ |C3
(o
| Cc4
|
| c2
Create Model

COUNT

408

204

145

M

EXIT

51/ 4.5 ih9euaAINITIANTN Missing Value
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4.5.13 masmuaitoulvlumsadnuuiiaos
ndnihimaadoununmvosteyaiad i i]m’f@ﬂfuﬂawmnﬁﬁmuﬂ
uenn3idithviune (target Attribute), fi1 Confidence Factor 1a% Minimum Example Lﬁﬂ
fmuaienlvlumsadeadiuniuazng uansdagilil 4.6 wiwmhaihnsaamyiaes

Tagmsidontju START

& Classification

Target Attribute

status b4

Confidence Factor

0.25

Minimum Object

|2

START

1 Summary

1 4.6 vihaenaasnsimuaen lvlumsaiaddsuns

4.5.1.4 MINAAIND

= o P o sy ¥ o &

i Tsunsnimsadiauiasawnnsaiisouiooudd sznaawwaaniilulas
afrduliuazng dwaasdagilii 47 Tavszuenideyaaneglundladudumilauay

' Ed ' v
HoyanAanaaidiusoumila sautswenlszian (Class). ideyadiulugTuTnuaiuan

' =) o ' ! 1 é

of uaziiagwavesmsaiauuuitastegdmannludiuves Summary  Falsznevude
fudeyaiawnsoswunldediagndes, Swandeyansmunianaia, swaungila

& 4 o
1Az Confusion Matrix HIUAAITININTZBUDA class Rannsniie ldgndesamuninnily
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a Ay A S . o = Y v YA d Y S o
A9 uazn"lnmamnmmtﬂu%iq ﬂﬂﬂ@ﬂ\iﬁ'lll'liﬂﬂu‘ﬂﬂjﬂ'ﬂﬂi1Qﬁuqﬂulﬂﬂlljlw9liﬂﬂﬂﬂ1ﬂ

) [ U v w o
naeld Tasmsiden wydes Save n3oiljudaydnual Save

File Mining About
v
Target Attribute 19 Ojob=c3
Q0 age<=47
status » @ marriage = A3 GOOD  (175.0/20.0)
@ 3 marriage = A1
@ years <=12:GOOD  (21.0)
Confidence Factor @ O years»12
025 @ (1 education = B3
i @ 3 loan <= 800000
: @ perMonth <= 2750: GOOD  (18.0) -
Minimum Object v i ~ \ : / d
2 IF job = C3 AND age <= 47 AND marriage = A3 THEN GOOD =
| IF job = C3 AND age <= 47 AND marriage = A1 AND years <= 12 THEN GOOD
‘vrm-csmnm«umonmrw-umywv1zmm-mmm<-smommwmn<-z7smmnoooo
FM-CBMDm<-47Mm&!bw-A1NDms>12Amm'mﬂl)loan<-mmmpﬂm>2750myeas<-22A'Dhl:om
L |IF job = C3 AND age <= 47 AND marriage = A1 AND years > 12 AND education = B3 AND loan <= 800000 AND perMonth > 2750 AND years <= 22 AND incom
Ilm-c:maoe<-47nl)mia¢-k1”l)ms>1znl)emcﬁlnn-mlmloan¢-molmpam>2750ul)ms>22kmcntnaﬁ
IFjob = C3 AND age <= 47 AND marriage = A1 AND years > 12 AND education = B3 AND loan <= 800000 AND perMonth > 2750 AND years > 22 AND col.oan
‘lbob-c3waoa<-l7lmmarrhm-l1NDyears>12Am.¢ucm-mmlom<-mwwm>z7somms>22mml_nm
‘nn-camoqs<-47Au)marrhuo-M»oyearsnzmommcn-mwm>mumnoooo
{IF job = C3 AND age <= 47 AND marriage = A1 AND years > 12 AND education = B2 AND colLoan <= 1 AND income <= 11260 AND age <= 26 THEN GOOD
f: I!t,g (o} un,,m <-‘7lll\mwr‘hnp -_‘;‘t‘nl'v!?ug}_ 12 aNn mrd?_n;- R?_ANN col pan <= 1 Au(lhwtmn <= 11260 ANN ane > 26 ANN income. <-’1v
A2 SRS AWAL TGN FAT o B e N T TR AR SAR ARV, W ettt I
Summary
Correctly Classified Instances ~ 713.0 89.125% -~
Incorrectly Classified Instances  87.0 10.875%
Total Number of Rule 32
===Confusion Matri===
BAD GOOD «-- Classified as
- 54 79
8 859 =

Ui 4.7 wiheenaasnaawsiilu Tnsaadradu lifuazng

4.5.2 MINATOUAINGNABIUB IV UT1a0IWeIRTA]
4 g 0 s 9 dq o vy : o
iauwuiaemnnsainndoyan 19dnaeund duaouas llszitumaiuuy
o o Y ' A VA oA =1 o ¥ = B o
Massnensali ldinasndeunianuiniedeuniiealalasmaidoyadnyanilauih
[Y] o P o ' @
MsnageURUIUUTIa NNl 18 Taoidenuy Mining 1ag 1313600 Test Model HA1910

v b4 1
inaziinhnedmsumsaasenugudeyauanstiuin Salidnsuz@ertuiunms
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a ¥ A4 o v Y o =& v o 5] o '
ﬂﬂmgmmagamauwayamasNunnmam °]Ni$°U‘1Ji]3llﬁﬂﬂﬁu'ﬁ]@llﬂﬂza’t)ﬂijﬂﬂqﬁlﬂﬂﬂ”l

Y u’: @ ~
ANNYNADY (Accuracy) Vod Tuaaniu 9 dananalugili 4.8

File Mining About

B4 v 9
D -
Target Attribute ? Cjob=c3
Q@ [ age «=47
status i ® mariage=A3  GOOD  (175.0/20.0)
@ [ marriage = A1
9 years <=12.600D  (21.0)
je et ? O years>12
025 @ (3 education=B3
® O loan <= 800000
@ perdenth <= 2750: GOOD  (18.0) -

. Minimum Object — > TN 3 3

IF job = C3 AND age <= 47 AND marriage = A3 THEN GOOD e

IF job = C3 AND age <= 47 AND marriage = A1 AND years <= 12 THEN GOOD
NN N B P

IF job = C3 AND age <= 47 AND marriage =, ™" ™" "~ n<=B800000 AND perMonth <= 2750 THEN GOOD

{ IF job = C3 AND age <= 47 AND marriage -, 'St Acuuracy of Tree ‘<= 800000 AND perMonth > 2750 AND years <= 22 AND incon
o5 | e IF job = C3 AND age < 47 AND marriage=, n <= 800000 AND perMonth > 2750 AND years <= 22 AND incomn
| IF job = C3 AND age <= 47 AND marriage = I Test Accuracy: 78.5 % n <= 800000 AND perMonth > 2750 AND years > 22 AND col.oan
} IF job = C3 AND age <= 47 AND marriage = J n <= 800000 AND perMonth > 2750 AND years > 22 AND coLoan
| IF job = C3 AND age <= 47 AND marriage = oK | 'n <=800000 AND perMonth > 2750 AND years > 22 AND coloan
| IF job = C3 AND age <= 47 AND marriage = b §n>m)00'lHENGOOD
IFjob = C3 AND age <= 47 AND MQITIage = s e umn o i - «.0an <= 1 AND income <= 11260 AND age <= 26 THEN GOOD
‘Tlnhxt"ilmm <=A7Mnurlm-p?lmmne> 12 AND education = R2 ANN col nan <= 1nmwm <= 117MAM1m>7ﬁmwm <-.7'
Summary
Correctly Classified Instances 7130 89.125% st
Incorrectly Classified Instances  87.0 10.875%
Total Number of Rule 32
===Confusion Matrix===
BAD GOOD < Classified as
54 79
8 659

Ui 4.8 wihveuanamednENAMINARE LIVUS 104

o o o Yo 3L
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1.1 ANNABINITVBITZVY
) ANABINIIN AU AL
¢ P Yt a
FoWALITNABINT 1% Uil
3
(1.1) szuvlfiamsiulaad 95 3u'ly
1 4
(1.2) J2SDK Version 1.4.0 3111/
(1.3) Ti/sun53 Microsoft SQL Server Version 7.0
2) ATWABINSNNAIUEIT AT
v

ANUABINTNNAIUTISALS TIRai]

s

v b
(2.1) 1nFe9n0uN AR N TS iraae s muReunsau'ly
A A N\ | [ 4/ s o
(2.2) ienInvunasaaaiodeios 2 wnelud
(2.3) HU2EANUTIE1T049 081Tioe 128 wne lud

(2.4) VOMWFHA Super VGA ANALIDIAYDIIBAINDE1TIOH 256 &

n.2 M3hnuvessTuudaulnguasAngnalaaglFeanas iy C4.5
dosuduiha Wsunsuezuaasmshveusndaning n.1 Tavdsznoudemy
(Menu) ﬁ'ﬁ‘l{
1) WY File
Uszneuloiydes 4 1y fie
(1.1) uiy New dmsusunsadhamusaeslmilavezinydosds
Connect Database (oM msandeiugudoyaioz Watiannsiaos
(1.2) wiy Open WdmSumsidlauuusiaesiifioguda
(1.3) iy Save I¥dmsumaiuiufinuuuioseiiadeld
(1.4) wy Exit [dmiumsesnnnlysunsu
2) WY Mining
Uszneude wytes
(2.1) Yy Create Model 19iftoshmsadrauunsians
(2.2) 11y Test Model [diiteriinsmagevuuniiasa
(2.3) a1y Predict Class 1diitevhinisvnnenguvesdeya
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& Classification.

51 n.1wheusnURITEIY

o [ A o n‘l’ o
Tumsthdeyasngudoyadhg lilsunsuivoasisuuiiaes siu vinldTasms
3 Q l:' A
{@0n 111y New Laz1/14608 Connect Database INHI1WOUTNVDITL U IAAIAIZU 0.1 G

= < 4 4 & @
suaadlaozdondioniel il Hiloudeya ¥egiudona, user name, password HIAAIAY

U n.2

Enter Database Information
Database Driver sun.jdbc.odbc.JdbcOdbcDriver

Database Name ghb
User Name |sa

Password

Select* FROM BankTrain|
Query

| Connect Cancle

51 n.2 mihveAarenugudoya
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wasnmindinsdindeyaimnuaniely (Missing Value) ndans 18 Taoidontju

_ 'Y 1ad o 9 3 Y = U @ q,:
Missing Value Ll.ﬂﬂ'l"lllllﬂ‘ﬂ1ﬂ15ﬁ51\11m‘lﬁﬂ1ai’]\1qﬂiﬂﬂlﬁﬂﬂ‘l,!ll Create Model Had91nUUIL
naaantveie Iiinsivua Target Attribute, Confidence Factor 18 Minimum Example

uaz Ivident)u Start ive Iz uvad 0ATFUNTHAZNY nanadagli n.3

& Ciassification
File Mining About

-(‘"é
i
' Target Attribute

status »

Confidence Factor

0.25

Minimum Object
. /

i

START

i Summary

Ui n3 wiheeomsdmuateu lvlumsasaviiaes

die Tsunsuihimsafanuuiiaessvueoudd swnansmadnsiiulnssaradulsd
uazng danaasluzli n.4 Tavvzuenideyanneglundlailuimumilauaz doyaiina
v ' £ E4
wanailudumiila suntaweniszian (Class) ideyadulvauTnuaiuaneg sauns
' ) d" " Y == Y YV ' U V=
agdmuudaesiannsonwendeyayarndeu lagndeunilus Tasennsniiudin

g < 4 o U
Taseadeduldtinu Pimesongnendas1d Tasmsidaenily Save



File Mining About
-2 v 9
() &
| Target Attribute |9 Ojob=c3
@ ] age<=47
status @ mariage=A3  :GOOD  (175.0/20.0)
@ 1 marriage = A1
@ years ==12:GOOD  (21.0)
Confidence Factor @ C1 years>12
0.25 @ 3 education=B3
@ 3 loan <= 800000
@ perMonth <= 2750: GOOD  (18.0) -
Minimum Object - s S
2 IF job = C3 AND age <= 47 AND marriage = A3 THEN GOOD &
IF job = C3 AND age <= 47 AND marriage = A1 AND years <= 12 THEN GOOD
IF job = C3 AND age <= 47 AND marriage = A1 AND years > 12 AND education = B3 AND loan <= 800000 AND perMonth <= 2750 THEN GOOD
IF job = C3 AND age <= 47 AND marriage = A1 AND years > 12 AND education = B3 AND loan <= 800000 AND perMonth > 2750 AND years <= 22 AND incom
SIART IF job = C3 AND age <= 47 AND martiage = A1 AND years > 12 AND education = B3 AND loan <= 800000 AND perMonth > 2750 AND years <= 22 AND incom
| IF job = C3 AND age <= 47 AND marriage = A1 AND years > 12 AND education = B3 AND loan <= 800000 AND perMonth > 2750 AND years > 22 AND col.oan
IF job = C3 AND age <= 47 AND marriage = A1 AND years > 12 AND education = B3 AND loan <= 800000 AND perMonth > 2750 AND years > 22 AND col.oan
|IF job = C3 AND age <= 47 AND marriage = A1 AND years > 12 AND education = B3 AND loan <= 800000 AND perMonth > 2750 AND years > 22 AND col.oan
IF job = C3 AND age <= 47 AND marriage = A1 AND years > 12 AND education = B3 AND loan > 800000 THEN GOOD
{IF job = C3 AND age <= 47 AND marriage = A1 AND years > 12 AND education = B2 AND coLoan <= 1 AND income <= 11260 AND age <= 26 THEN GOOD
15m-r1wm<-nz‘m‘_mm-u_gpm>17m7uuv-ynm-mnl‘1rq_m<-1Ann,hyrmxaumnmmnﬁamwmq-’f
& —" i = Y
Summary
Correctly Classified Instances  713.0 89.125% *:
Incorrectly Classified Instances  87.0 10.875%
Total Number of Rule 32
===Confusion Matrix===
BAD GOOD < Classifiedas |
54 79 [
8 659 =
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File Mining About

H<v ¥
) -
Target Attribute @ Oijob=C3
Q@ 1 age<=47
status X @ marriage=A3  GOOD  (175.0/20.0)
@ 1 marriage = A1
9 years <=12:G0O0D  (21.0)
Confidence Factor @ O years»12
025 | @ (3 education=B3
@ 3 loan == 800000
{ i @ perMonth <= 2750: GOOD  (18.0) -
;moum 3
| 2 (IFjob = Cﬂ”l)aoe@ﬂ”l)maﬂbw-AJﬂENGOOD -~
f IFjob = C3”I)aoe<-47"l)mafﬂaoe-A1MDyears<-12TlEN0000
H IF job = C3 AND age <= 47 AND marriage = n <= 800000 AND perMonth <= 2750 THEN GOOD
e IF job = C3 AND age <= 47 AND marriage - | €St Acuuracy of Tree n <= 800000 AND perMonth > 2750 AND years <= 22 AND incom
IF job = C3 AND age <= 47 AND marriage = & n <= 800000 AND perMonth > 2750 AND years <= 22 AND incom
IF job = C3 AND age <= 47 AND marriage = || Test Accuracy: 78.5 % n <= 800000 AND perMonth > 2750 AND years > 22 AND coloan
IF job = C3 AND age <= 47 AND marriage = n <= 800000 AND perMonth > 2750 AND years > 22 AND coLoar
IF job = C3MDaoe<-47NDmamwsr' i oK | n <= 800000 AND perMonth > 2750 AND years > 22 AND coloan
i {IF job = C3 AND age <= 47 AND marriage = n > 800000 THEN GOOD
\ IF job = C3 AND age <= 47 AND marriage = ‘s 03N <= 1 AND income <= 11260 AND age <= 26 THEN GOOD
nnh r1mam¢-‘7m‘\marﬂm-l1lmwat<>17Mmﬂhm-ﬂ7ﬂl\rdtnn<-1lll\hrm<—117ﬁnmw>’)ﬁmh‘nmn¢-7'
iz B - X\, . . # .. ’ > £ - 4
Summary
Correctly Classified Instances  713.0 89.125% -
‘!ncorrecmclassmeﬂlnstances 87.0 10.875%
| Total Number of Rule 32

| ===Confusion Matrix===
BAD GOOD < Classified as
54 79
8 659

H v d o
511 0.5 MOLEAINAANT INMTNATOULTIUS 1D
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9Jq 9 | @ =2 o b Y A 1 a o o v R A
Aldenunsanuiuiiniusineninla lasmsideni]y save Tavwiiafiazshinmstiudinge
' 9 '
« model ” ARzl n.6 BaNnadlFeunsadeunwngiudeyavesdlyiiaeglungu
1a 4 Tauidenuytios Predict Class Tunivendnvesszuy nimiuvzalsingnihanlild

9 ] aa Jo ~
voya luuaazennIUINAI3IN 0.7
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Save [
|
SaveIn: [ Model v & @ ) (B8l |
|
|

[} weather.model

File Name: hank.model
Files of Type: | AllFiles T -
| Save Cancel
- - - S— -
= 9 9 o o a8 3
U n.6 uaaaninvedmTumItiuay S0
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Prediction Result

[ Good: 66.67%
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