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99 Info(S)
m
Info (S) = I-Z p; log(p) |
=0

4 o o o .. o) [
uaziiorhgasunlszgndl#iun1s Training Set 9218 Info(T), Info(T) (HunisTam

. 4 ] a 1A d .
494 Information 1w T TasAaninaniilu 1 1dues Attribute X

§99 Info(T)
n T
Info (T) = -3 InfofR)
IT|
J=1

Gain(X) tHunsSan1ueq Information 1 143 1i0n Attribute X
aAs_Gain(X)
Gain(X)=Info(X) — Info (T)

% ns@iit Atribute H1lu unique o msuristoyaTavld Atribute udufany i
Subset §1142UUIN UG Subset Adoiyaiies 1 record wisu 1 Info (T)=0 dawa
191811 Information Gain YD Attribute fifingeun taznisutisdeyalayld Attribute
finoldimayse Tomila I st amnsoud 1018 TasnsSas Gain ratio Faiush
Tumsiadinisusdoyalasld Adribute i 2 deliiAadss Tumidensinng
w30’ 33 Gain ratio criterion - 98111 Tree la'l&TiTvr1AEnN31n1314 Gain
Criterion #3f11 Gain ratio(X) #1n3asiulerldninasi gain (X) t1ag Split info(X)

[~ 1 - v I<{
(1)1 Information 91 1991AN5LUS T 89U n Subset )

gN9 Split info(x)

Solit Info (30 f T} | Ty

1t Into( X )= — log, —

’ T T
J=1

NI gain ratio(X)

gain ratio(X) = gain(X)/split info(X)
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$IDUN 1 ﬂ']ii’J’f'Jll"ﬁ5'1Uﬂ&’L‘éUﬂ"Ui)\iﬂ'lﬂ'lﬁ‘l’mﬂﬁﬂi’)ﬂ'limuﬂﬂﬁﬂ Tay Attribute Play

A v d R o ) ” a 1 A [ 9 .

ao7uilu categorical mwiznonumsdadule wunse 'l HIUUDYA non-categorical
¥y

attributes UAI (Witten. 1999)

M15191 3.1 non-categorical attributes

ATTRIBUTE POSSIBLE VALUES
outlook sunny, dvercast, rainy
temperature continuous

humidity continuous

windy true, false

ms Nﬁ 3.2 Weather data with some numeric attributes

OUTLOOK TEMPERATURE | HUMIDITY | WINDY | PLAY
sunny 85 85 false Don't Play
sunny 80 90 true Don't Play
ovgrcast 83 78 false Play

rain 70 96 false Play

rain 68 80 false Play

rain 65 70 true Don't Play
overcast 64 65 true Play
sunny 72 95 false Don't Play
sunny 69 70 false Play

rain 75 80 false Play
sunny 75 70 true Play
overcast 72 90 true Play
overcast 81 75 false Play

rain 71 80 true Don't Play

[ o Y
awnseagtesnuilumsisldasi

Y d
M5199 3.3 maemsagdmsiaunielitau Iaaly outlook umnam

outlook [ Play Don't Play Total

sunny 2 3 5
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Overcast 4 0 4
Rain 3 2 5
Total 9 5 14

E4
1191 information #1499 A9

Sunny info([2,3]) =-((log,(2/5)*2/5)+(log,(3/5)*3/5))
=0.971

Overcast info([4,0]) =-(log,(4/4)*4/4)
=0

Rain info([3,2]) =-((log ,(3/5)*3/5)+(log,(2/5)*2/5))
=0.971

Info (T) = info([2,3],[4,01,[3,2])

= (5/14)* 0.971-+(4/14)*0+(5/14)* 0.971
=0.693
info([9,5]) =-((log (9/14)*9/14)+(log,(5/14)*5/14))
=0.940
Gain(outlook) =info([9,5])- Info(T)
=0.940-0.693
=0.247
#1811 Split Info
Split Info (Outlook,T) = -5/14*10g(5/14) - 4/14*log(4/14) - 5/14*10g(5/14)
=1.577
GainRatio of Outlook = 0.246/1.577
=0.156
SplitInfo(Windy, T) = -6/14*1log(6/14) - 8/14*10g(8/14)
= 6/14*0.1.222 + 8/14*0.807 = 0.985
GainRatio of Windy = (0.048/0.985
=(.049
92NUTA Gain $192'18910N15U18 Training set 1a81% Attributes Outlook 311191 Windy ot
A3 Attributes Outlook 1UA15141}4 Training set 4§2111 Sample TuuAaz Ve Attribute 114

o °y q’: u’: 5 A . d'd 4 T 9 '
NATDUNINMYIVUADUAUIARY ADN Attribute mumqqqﬂmunwey‘amﬂ'lﬂ
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A15%1 Attribute 1We 1¥1aUeya Tunsaifi (Unknown attribute value)

~ 9

B 61 info(T) U8 info(T) TasRo1sauanizdoyaninves A
B %11 gain(X) Tae
499 _gain (X) (Lan H.Witten. 1999)
Gain(X)=probability A is Know *(info(T)- info (T))
% e split info(x) TasAnrsansnngudeyafilida A dudn 1 subset Ao &
Attribute ozrinmageufimfidluly1d n i split infox) gndnanlasms
uadoyavonidlu n+l subsets

] v
Y A

' . a : o v d
544414 Training Set AuxyA Attribute Nidonvndunenusniisuilulyld fAe o, o,

by

4 & 1 o ' ] [~ {
eeenns, O, til0d0YA 1 record 11 T &l 0, gnAmuald subset T, Aanuiheziluiideyail

1 VoW 1 o { 1 4 Y [
ag1u Subset T, 1y 1 waganudiszilundoyanylu Subset Bu 11U 0 uAdly
Attribute liing1ua szlinnuninsiudosas dmsudeyalundas record Tuuaz Subset T,

R Y ' ﬂ ~ 3 o £ ﬂ 1 R A
weight 920110 UAWURZIUYee O, Ngaiy 9 1 7] umasauvesn weight w Fea1lu
Attribute linsiua1nzgnimualdusag Subset T, #78 weight

q03
W * probability of Outcome O,
' & A ] Y & p A v
Azl e HOTINUBY Weight vesdoyananualy T &1 0i M13A0NDITY
o’: & 1 . [~ r A 1
Y09 Weight vasdoyanvualu T dearlu Atribute ilumiininsiua
Y - o ' ¥ Ad i ~ =i
11519 Decision Tree uMMwNGUYBIYOYA TunsdiNaA1 1 Attribute Niaznaaauh
[ oAy ' ° v i o
decision node (Huaii linsuar Mildliannsoudedeyald Tasszdrsreaaudiullla
¥y A o &/ A v @ ' . . 9 ad
vouduNo199z1inlu uaznasInii 1d91nn153ANqU (Classificationsd AI835N13N19

a 4 s a o = Qs
aglaraas KaNAAINEUNIG 91NN (root ) UYBINS (tree) NITBFUNT (sub tree) MITIAN
MR (leaf node) Uag class 7l lnmsineanumiezdiugega

s [ Yy o oA o Y1 ' o 1Ay
#0019 2 1ddeyanindiedieii 1 Tasfmualdai outlook vvedratiumi linsy

[/ 3 o dy
Taowiailu 3 Yunsuasil

m997i 3.4 Wdeyanindedied 1 Tnafinualiia outlook vivednadumnliny

OUTLOOK | TEMPERATURE | HUMIDITY | W INDY PLAY HEIGHT
sunny 85 85 false Don'tPlay | 1
sunny 80 90 true Don'tPlay | 1
overcast 83 78 false Play 1
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OUTLOOK | TEMPERATURE | HUMIDITY | WINDY PLAY HEIGHT
rain 65 70 true Don't Play | 1
overcast 64 65 true Play 1

sunny 72 95 false Don't Play | 1

sunny 69 70 false Play 1

rain 75 80 false Play 1

sunny 75 70 true Play 1

X 72 90 true Play 5/13
overcast g1 75 false Play 1

rain 71 80 true Don't Play | 1

AN Attribute 1o 1l doya auyfAarlu Attribute outlook 7 record 1 12

o 1A 1 ) £ a P
Fuarildnswa Faunudie X Fus1eziasanswizdoya 13 record N

)  d s o ~ ° 13 (N a
!,1'1ﬂﬂ%31ﬂﬂ31“ﬂﬂ\1&lﬁﬂ\ﬂﬂ¢l’]i%ﬁ’l 4 NMINTTATUIUAINTG IﬂUW%']im'l

¥

Attribute outlook A%

Sunny info([2,3]) =-((log,(8/13)*8/13)+(log,(5/13)* 5/13))
=0.9691

Info (T) = info([2,3],[3,01,[3,2])
= (5/13)*0.9691+(3/13)*0+])+(5/13)* 0.9691
=0.747

Gain(X) =13/14%(0.9691-0.747)
=0.199

a = v
M1319N 3.5 ﬂ?]“ﬂ‘\la\‘i‘ual\!ﬁ

outlook | Play Don't Play | Total

sunny 2 3 5
Overcast 2 0 2
Rain 3 2 5

Total 9 5 13
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o L oA =] a . ! ! i ® .
WNUINAT gain N 1Avzanaudniies 91n@AwN 0.247 1111 0.199 bits dIUA1 split information ¢

'
=

- & B ' 2 & o &
#nsanandeyalu training set iavua e Idait Idiwudun 1.577 1Tu 1.809 Aal

-5/14* log,(5/14) (for sunny)
-3/14* log,(3/14) (for overcast)
-5/14* log,(5/14) (for rain)
-1/14* log,(1/14) (for X)

LALA gain ratio AAAININ 0.156 (P 0.111
' A o ' '
2. 5119 Training Set \0YBYA 1Y Training set 114 record gnuiiaeeon laglda
L~ oAy
1 Attribute outlook record AN i) Attribute outlook iU lains1u
1 o £ A 3 9y ! .
1 92nAMUAlA 1UYN subset AB sunny overcast U rain AIAN weight
9
WY 5/13 ,3/13 iag 5/13 MuUSIAL W15 subset AdABY T
a. Humidity [] 75 2 class Play,0 class don’t play
b. Humidity > 75 5/13 class Play,3 class don’t play

4
Decision Tree ﬁﬂzdiﬂiﬂﬁ%l“lﬁﬂﬂﬁ

317 3.2 Tn39a319 Decision Tree

TasA1Y03@ AU leaf node 9z0glug (N) w5 (WE) Tauil N nuneda S1uaudoya
Y

' v ' ' i
VIAMUANNIDA leaf node 1{u7) uag E Wudwiudoyanoglu class Nszy 13 191 Don’t Play
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v ' 4 v
(3.4/0.4) M110AWI 11T NIDIN leaf node # 1M1V 3.4 az 0.4 Tudwauil lieg
14 class Don’t Play

A

3. 7519 Decision Tree 18 w1huronguuesdoya avyddoya fio Sumy |
Outlook temperature 70°, unknown humidity ,windy false
9108111 Outlook WUIABY move 1184 subset usnUAITiInIA luansaATIARUAM
.. ¥y o a @ o
humidity 18 39shmsnasan aeil
O &1 humidity [] 75% 9218 class play A9zl umiivo.4/3.4 ne 12 %
O &1 humidity > 75% 9114 class Don’t Play Hia11ziilumiifiy 3/3.4 use
88%
<3 Y 9 ) w9 dy 1
MU 14919130 52918904 Class gaedmiudoyail Ny
Play £2.0/5.4%100% + 3.4/5.4 * 12% =44%

Don’t Play :3.4/5.4 * 88% =56%

Continue attribute values
= A a a v :d v A 1 .3
M35 192 a31n3071n3121131 Attribute 111114 continuous value #5® 13111 15183130
asavaeuldan nisiianquvesdioyneennguios orimu aundld A Wy Atribute ¥ila
Continue value 157981119 A POl A <= X 1Az A> X TaomsufSeuiions ves A fus
[ v Y
Threshold value X TagA1511A1 Threshold ANz erudivunou Agil
** 5898701 Training Set a3A1 1Y Attribute A 910300 11u1n Lazvzidonmmiza
v
Taid uaie 15918 v, , vy v,
% M3511A1 Threshold 199 920458119 v, 1Az v, +1 Taun1sAIuINNOHMI Mid Point
Y v '
YOUWARZHIA (v, +v, +1)2 uazszidenmnuInigalu Atribute A usdoaly
v 1
{AUA1 Midpoint 1749 910 Training  Set 111A1 Threshold YO IUAAZHI 1O
Q’Jl H 1 A { = g a
Threshold YiavuaNeg1u Tree 130 Rule wiflumifadusseludoya
** 139NA1  Threshold Mnuzay Tava1u150W9152114910A1  Threshold NTAN
Information gain g4¢@
Pruning decision tree
"9 A A v o & o A ™
msﬁ‘lumsuuwauﬂa Training set WD @319 Decision i lii5en 1 AUNTENY
9 1 [ = o & v dAn Y o Y a o 9
doyaluuray Subset oglu Class 1HoIiU Fawadnshn 10199291119 Tree INAANNAIFOU

Y
a ° a = o . & o 1
wninul) M 1iAa Over-fits the data Yayrficnunsoud 1u 18 Taon139%1 Pruning Fash 1
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v v ] [
a¢ Leaf node #1 1&iue199z lifianwszifundeilszneudedoyanoglu Class @oafiu

Q
v
L a A

£
nanua Taouanaz Leaf node 9ziinisnszatsvosdoyaunaz Class 13 dedsiiazuenienay
1 o3| { 1 :: £ 3 . @ 1
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4.3 Functional Requirement

Accessibility Of System
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M15199 4.1 Accessibility of System

Requirement Marketing Plan/Manager

Process 1.1 Connect Database

Process 1.2 Selection Attribute for Process

Process 1.3 Manage Missing Value

Process 1.4 Create Rule for Coding

Process 1.5 View Frequency

E 3| | R B | S

Process 1.6 View Data

Process 2.1 Build tree

Process 2.2 Create Testing Data

X B

Process 2.3 Pruning
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Input ; Valid Invalid | Error Message |  Description
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Database Driver Li‘lm’famm General Error ¥® Driver database

Database URL L?Jui’femm General Error 4® Database URL
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User Name Li'fluﬁ’s'é"ﬂm General Error p199ziinTe i
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M13197 4.4 Class of Input(Process 1.4 Create Rule for Coding)
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2 Connect to Database Dialog
~Enter Database Information
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select analyst,pp,ftr,month,charge,paynent £from churn

[ Execute ](gancel ]

4 .
3UN 5.4 SQL Dialog
o v ) A a 2 A q9
O HadNNA Execute LLULTAI UU1DD TypeiJEN ‘llﬁ)iluaﬂlaf)ﬂ VYUU L‘W8114

13191971190 11



29

£ Data Preparation

View data |analyst VARCHAR Ready
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Delete
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= Data Preparation
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Build Tree by c4.5 Algorithm
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