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ABSTRACT

Since the current day are important for business. Those data can be translate into bunch of
information whish are considered very important to business for analysis and decision making. Data
Mining in the technology for mining and prediction data for support decision in business. One of the most
interesting technique is “Classification” technique. This technique is classifying the data to specific group
by using the classified data in the past to create the model for forecasting in data group this technique use

to forecasting group of classified data and group data in the future
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e g8yyn sample 18A class

[ 4 [
® Yiimsursdeya sample Mianuad ldurneena class



10

o qunfulihiituneuusn Tasmanmuensihiiddgfiganndeyaiidun iemi
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o luiluen3iiamieey
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3.1.2 SEmsadredulilaaldBanssiu 3
FEnsadredulddaduleuvy D3 1¥udnnisves Information Iheory Taslunisies
denuenituite 1M lunsdadulsvesas Tuatussnoenidonuenitfim Information
Gain 110gA M35 TAA Information Gain Yuensalde Entropy $e3anuhitniueu nie
H' L] \J -} LY - = Y -l
minszasvesdeynlugadoyn Tasdoyafieglunquiuadu nieamaiduafuudaesiia
r . 3 [ J 1] \d [ "l L]
Entropy Nisdgefielndifivety o winfiga uasddeyahifiniuandrefufievianuang
lunquiduaiunuaudn Entropy seiinui o

MIRIUMA Information gain Tadl¥gas

I(sl’sz’"'sm)="zpt log,(p)) @3.1)

i=l

a 2
S 19 set Y94 sample NINUA
S, A9 $112UY83 Sample ¥93 S 1 class C,
p, fo amniezihuit Sample Huuvea lass C,
MIMUINMA Entropy Tauligns

E(4) = ;M—;ﬂ (s, +..%5,y) 3.2
A fio Atribute SifMaMuA v M {81,853, } 89 Attribute A amsornIsULie S
sonilu v {s,,s,,...,s,}
S, fio Sample lus ﬁ Attribute A 31 a;
S, 18 $1UMYBA Class C, 1w subset s,

ANOUMAL Information Gain IuuAny Attribute Tadl¥gas

(81158 poervrsnnney Spy ) = Z log, (P, (33)

=1
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fis aauninzifudeyadiednves s lunsurienguluciass ¢,

} 4
nae9 i1 Tufuana Gain Y849 Attribute A

MIMNIUMNIM Gain Tasl¥gns

Gain(A) =

31

I(s;,5,...8;) — E(A) 3.4)

.3 486117 Decision Tree (Jane3iat ID3)

msutiangudeynves Decision Tree n3dlifudoyniifiddeiiios iwu doyaseld
feyanmdeshnsuacieglusrmiedatiungunou

diedaneifudoniiez 19 Inududuiauds selidiadanuduiudsenig
uen3in

misdan1sfudoyaii linsum erviinansenufunadniues Decision Tree

o

sz dudnnduly s ¥deyaiinm Tnuauaneonidhududnduios #s
foyomdnfusy hifivss Tomfunminn s insed

floyn 134 Over fitting / Over training  HAVINATITA upudrassl@Soudid 1yl 8
swazboavesdoya waifiu T itiAa Tnuafidud ez ssiungu

doynfild lunisSouBaechomidBarslumsdatoilonn

3.1.4 momqmmmm'iau'l%’ennamu D3

CZRD < % gpe | ; wj stadent &4 credit ratin | classibuy-tbmputer =
ey MO . fair .
Lo ine T iexcsilent. -

excellent ;yeg _
_iexcellents” fyest
et lyes
o o excellents o v T TCE

310 32 uaasdedingwdoya
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ninguuraedeyniilifludaednalumsdnimeinaiss AllBtectronic Sufludoyavesgndniile
Fnsdeniesneufiunesainuiom uas msut class semih 2 nquAIiu (910 Attribute
buy_computer) ABNGHUYBE Yes 1ag No (Yes: fnsaenouR BT IINUSEY Loz No: T 18Thmsde
noufiaumed) nomnusey ldfvesiieddeynlunguues Yes = 9 uaznguues No =5 nindeya
¥amua 14 Record &3y Atribute FrhuRnsaniulszneulidae age, income, student,
credit_rating

[ y
NAITNUTININITORUIUAnformation Gain 9NEUNITN (1) 1ART

9 9 5 5
I(s,,5,)=1(9,5) = —Hlog2 T ﬁlog2 Ta= 0.940

dommhnhinsdaa Entropy Wudde Atribute 91031157 2) Taosgshmsfiuasims
Information Gain ¥4 Attribute age Y1n15913811970 Class 715118 Msutiae113 Ao Yes uag No
¢WénduilimsRnisaiiedami normation Gain it 3 ntjuﬁaﬁ, Taoldaunisdi 3) Tums
A
Age (<=30) H913941 141084 Yes = 2 11ne No =3
Su=28,=3  I(s;,5,)=1(2,3)=0971

Age (31...40) in13ai1 1AM1984 Yes = 4 1ng No =0

b 4
S,;=4,8,=0 I(51,5,)=1(4,0)=0  (uatasndoyasylunguiRsrrunanuaud)

Age (>40) 7191521 1A91989 Yes = 3 110z No =2
S,=3, 8,=2 (3,3,5,3) = 1(3,2) = 0.971

MIMIRUINIM Entropy ¥4 Attribute age Tao14aunis (2)

5 4 5
E(age) = 'l'zl(su’szn) +ﬁ1(s12’822) +1—£I(s,3,s23)

5 4 5
=—(0.971) + —(0) + —(0.971) = 0.694
14( ) 14( ) 14( )

MINMIAUIUNIAIYON Gain Y81 Attribute age Tau1faunis (4)
Gain(age) = I(s,,5,) —~ E(age) = 0.246



13

[] 4
Tudnvam@erfusimuseimsfiuaungn q Atribute MindsagianuaTaslémsdmannnauns
dduludnyazi@erfudumsdiuasmifiives  Awrbute  age 14A7 Gainluidaz Attribute

Gain(income) = 0.029,Gain(student) = 0.151, Gain(credit _rating) = 0.048
a 1 o ’ ] . @t P
VINMINNIUIA Gain 1R TUlIs0S Attribute 151921861 Gain 1049 Attribute age Tifunnfiga

t 4
o o

° . o i a 4 a
Anius1ssiniaifion Attribute age 151 Root Node voedu Ifdafulefiez 1 lumsunniaitoaduie

) [ 4
dawadwivesdoyn mamsunasravemnislusousnusenisiuan 18aeil

age
<=30— >q0
flngome oo student: srlcredit ratingi-lzclassbuy ¢
i . —- 31.40

Vo yes " Terelént
medium — “no T lexcallent

il 3.3 umaswamsuannaluseuusnveImMIf N

g 1 a ’ v &

91n7UIHUNNWON age = 31...40 § class oglunguiRearurianuafie class Yes (Entropy =

0) M 1¥15114% w04 age =31...40 13111 leaf node unzdaoglu class Yes (Tavisezdmunliyes leaf
ad s v LA s o & o . 4 a
Node fi¥oa class 1) ndanmimihmsnusenduionnsgmiusn Atribute fimde
»
3UNT1 Class YOWARS Attribute 328¢ 1M Class Rerfunianna uazseihldis ldnadniay
{ d a o

a3 3.14dufldefureiednuazvesdoyn

3.1.5 maeBnengiidemmahaldiamile
vinmsadedu lifadulunaunsesunezinauedeyoildnndulsl Tasldnguesnis
fwmndeyaludnvuzvesmsefuionguuy IF-THEN f?m?unquwiaznmfmz'lﬁ’ﬁ1ﬂmsé1uﬂ'1
dumadumsuanisvesdu BanTuasinlfudas Tualy Tasdmiuusazavesuon3 s Ay

‘ s i v 4 v o 1o
mi hiuse gdunuveadumevesngites 14 77 diudusrenvestss Tonfunndnivesnguda
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ymnefiueadaoTualudroseTon rEN Adhumasudoanomlsslon 7 marofidonigns
eSuwlnuldngues IF-THEN ﬁytﬁim111nmu11ﬂm‘iuw'lﬁ'n’h'l'n"lé’hu‘?iqﬂ'[ﬂumwwadwﬁqﬁuﬁu'lﬁ'
fifivwalnguing

vinwaveen1s 194u liRadu e i lfis 1dnguesnnudmius ludnuais ves IF-THEN Tau
miRosadunsvesmsuanisesdu IdnnTuasn i lundas luvesdu 18 Farunsouna

Hungded (mngui 3.1)

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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Mg uUnnguvetplaalioanaifiu C4.5

4.1 3smsaadulilaulEdanesu C4.5

L4 L4 J & (-3 a A
ganeiity 4.5 Wanntuuuwemhimsud leilgmvesnisdemuuy D3 Adasnnrsh

° a a . .. & o
wundnesldGouideswazBoavesdoynunifiuly Over fiting/Overt training) iNe1l311lgens

o '~ o i Q' 3 Q 2 @ a o’r -
mauldldnuaziateu Tase1835madans Iddaduloiuqg een'ly
¥
-~ o ] L4 - ) (-] L3 o a A
wennniifawyidanediin D3 sefinnududustuueniiifigrevesnnudiuly1dvedoya
o 3 ~ o L) { A 4
wne ldueniiniuesfivua ldulunsiunadruthisnnuie Tuavesdu linniiqa iffesenidde
aa & A ' ° ' . . ° A P
uensiniulinnmuandrvesdeyautng sev 1N 1AA1 Information gain SnMsf s uilu o ¥
Wunalden Entropy fifunniigaiue danesituca.s 391850151461 gain ratio lumsifensinuie

I 3 4 o A d‘ ~ J o Y 0 o d’
ummﬁ'u'lmmumaaﬂmmmwumazmmm NINNIUYSI C4.5 UNANMIINITUANU

4.1.1 MIANOIUMA gain ratio
1 Gain ratio @saf I ldnnaunms
Gain

GainRation = —— 4.1
Splitinfo

' ' 5|t t
AMTITTUNMANIULNUGN = Splitinfo = —ZI—'Ilog Ll

I T
T = 1‘hmmsaﬂa§mfmumawﬂﬂaga‘nﬂﬁau
t,= 11'm'zmsﬂﬂa{ﬂﬁqﬂuﬁqqmﬁuﬁﬁmmmm(’fagadau
vndeyadiodredeyni IBunasmsadredu iy D3 wudanfu 5195188 Gain 910m13
fuamndaneiiy ID3 ndsmuessiinsnaam Split Info 1uier 1019 un s M1 Gain
ration $aluSane3fiu 4.5 sxldmilEuduniumums 14 Gain

t 4 t 4
aaiuee1dm Gain Tuudag Attribute fail

Gain (age) =0.246
Gain (income) =0.029
Gain (student) =0.151
Gain (credit_rating) =0.048

N13AUIUNT Split Info
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5 5 4 4 5 5
Split infi = ——]o —lo —log, —=1.577
p'ym(age) 14 82774714 28212 14 5214
#91U Gain ration = 0.246/1.577 =0.156
4 4 6 6 4 4
Split inf =——log ———1Io —1lo =0.999
plitinfo (income) =~ 7 log T3~ 17108 g "1z 108 77
ﬁm’u Gain ratio = 0.029/0.999 =0.029
7 7 7 7
Split info (student) = — —1 e | —=]1
plit info (student) = — 777 log, 75— 17108, 77
ﬁaﬁu Gain ratio = 0.151/1 =0.151
6 6 8 8
Split info (credit ratin - —lo —lo =(.985
- © (eredit_rating) = - 7log, 77 =17 1082 17
#9171 Gain ration = 0.048/0.985 =0.048

91015 1981 Gain ration ‘lumsmmm‘lum“lé’ Attribute age (fugafifannnitge Fafusz18Tun
sinvosnsad1du iy Attribute age Yo

Fnsfmnudludnuus@odufusanoiy I3 Mo 192191409 Gain ratio il
1910 Tnuauny ieannnuduBoevens 1 iformation gain lumsusitesfiuun Idulumsidon

uen3tnliguauiinvesnnuuandnvesdoyaning

4.1.2 msanatdinaile

msdanalidadule dumaiinfsrsrsludesvsinsiigufifansSonifssathaluaady
foyaiifauamznzsanniyly Fofuieilmshauves Algorithm WiiszAngaminn
s imailnvosnsdnnantsd Taomadinlumsdadiad 2 sUnuyde

¥

o nsdanelivazidoud Prepruning) szvinisdaneluvasfiinsadialuea Tnose
samsugamsaddledataiisdniunasii 1dsmual3didnnuneimeada
19U Information Gain iThudu

o nudanelindinsBous (Post-pruning) n1sansanfevesdu 1indinni 14 luaa

wwda TavseivsanninarududouvesTuaf ldnnnisBoul
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1. ABUWAADY ACER TravelMate 34 3213NWXCi
bl zuuﬂﬁﬁﬁms Microsoft Windows XP Professional Service Pack 3
on1¥szuugiudoya Microsoft SQL Server 2005

Eal o

4 o
ng mﬁa'lums WANUITSUU Microsoft Visual Studio.Net 2005
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c45 TudnyszusmIIunenmisuaasna



Yes (LeafNode)

Yes (LeafNode)

(AttributeNode)

5

(ValueNode)

No Yes (LeafNode) R g

U 5.2 usamdnmsvesmsuaniia ID3

sBendanmsuanislasl§saneifiy D3
e mahdeyaiies1flumsilufiudrgszu
] y v
¢ asnusuifeyamindmiuiifeyavesenituthmneeglungunidunuauda

n3ely SeglunguidvanuliinisadnInun( LeafNode )
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1 4 1
drdoyalildeglunguineaiu IWhnsassereuiiiuensisnee 16 lumsadrenua
w3e'li A lufildhmsad e Tnua( LeatNode )

o e 1 9 o X3 A o A' 0 J . d'
Sdadiuenidaeg Ihnmsnueniifesinisuanislaofuasieindt Gain Taoh
d d .
uen3iianlia Gain niigaszgnii1 lad e Inua( AtributeNode )
viwenstian ldeinmsadreTnua( AtributeNode) yvhnsuanisluudazar d1imde
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Yes (LeafNode)
Yes (LeafNode)
Yes (LeafNode)

(AttributeNode)

(ValueNode)

No Yes

\ 4

(LeafNode) &

U 5.3 ugamdnnisvesmsuania 45
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stuenanmsuanne laslddanesfi c4.5

yamsihdeyaiiez 1 lumsi ludiadrgssuy
asnaeuhideyaiininfuiideyaveensiuthmnveglunguiermmunuds
niehi dreglunguideaiuiviinisadaTnua( LeafNode )
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asvaoudou lunsadra Inuadimiuinis Prunning tree $1912u Inuaasinudon
TvwesdedrialumsadnTnualdhinmsadiaInualy (LeafNode)

s muTnuavesnisdaeda hinssrudon lvveanisi Prunning tree ud21¥viinas
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® UserName : 5%1) UserName vaaé’lfﬁwv‘hnm%ﬁqswn

® PassWord : 52 PassWord fig14Tieidh 1 Fnugudeya
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4 FrmRulelD?

- waaangaamin

IF MIDDLE_MIDDLE_SQUARE =»
IF MIDDLE_MIDDLE_SQUARE =

IF MIDDLE_MIDDLE_SQUARE =
IF MIDDLE_MIDDLE_SQUARE =
IF MIDDLE_MIDDLE_SQUARE =

IF MIDDLE_MIDDLE_SQUARE =
{F MIDDLE_MIDDLE_SQUARE =
IF MIDDLE_MIDDLE_SQUARE =
{F MIDDLE_MIDDLE_SQUARE =
{F MIDDLE_MIDDLE_SQUARE =

EIE N s, S

MIDDLE_MIDDLE_SQUARE = *

IF MIDDLE_MIDDLE_SQUARE = *

IF MIDDLE_MIDDLE_SQUARE = *X*

TOP_RIGHT_SQUARE = X"
TOP_RIGHT_SQUARE «
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE = *
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE = *
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE = "X’
TOP_RIGHT_SQUARE = ‘X’

BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE = "0°
BOTTOM_LEFT_SQUARE = ‘0"
BOTTOM_LEFT_SQUARE= '0°
BOTTOM_LEFT_SQUARE= '0°
BOTTOM_LEFT_SQUARE = *0*
BOTTOM_LEFT_SQUARE = *0"

e

AND

S T T

—

TOP_LEF}

7 6.8 nihvsuanadnininnsuaniadlssaneiiy ID3 Tuguuyuyes IF THEN

* unawadwivesnisiisnimslédaneiy D3 lugtuuuves IF THEN s1nmisuania
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IF_MIDDLE_MIDDLE_SQUARE -
MIDDLE_MIDDLE_SQUARE =
IF MIDDLE_MIDDLE_SQUARE =
IF MIDDLE_MIDDLE_SQUARE =

IF MIDDLE_MIDDLE_SQUARE =
IF MIDDLE_MIDDLE_SQUARE =
IF MIDDLE_MIDDLE_SQUARE »
MIDDLE_MIDDLE_SQUARE =

MIDDLE_MIDDLE_SQUARE =
MIDDLE_MIDDLE_SQUARE =
MIDDLE_MIDDLE_SQUARE =
IF MIDDLE_MIDDLE_SQUARE =

IF MIDDLE_MIDDLE_SQUARE = *

MIDDLE_MIDDLE_SQUARE = *

"“TAND
AND
" AND
AND
AND-
AND
AND
AND
AND
AND
* AND

TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE =

TOP_RIGHT_SQUARE »
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE =

TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE =
TOP_RIGHT_SQUARE =

TOP_RIGHT_SQUARE = 'X"

TOP_RIGHT_SQUARE = *

TOP_RIGHT_SQUARE = *

BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =

BOTTOM_LEFT_SQUARE = *

BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =

BOTTOM_LEFT_SQUARE = *

BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE =
BOTTOM_LEFT_SQUARE «

ILTOM LEET SOUIARE~

BOTTOM_LEFT_SQUARE = -

AND
AND

AND

i 6.11 wihweuaasradningnisuanisdiusaneiiiy c45 Tugtiuuves IF THEN
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Foyammageuyafi 1

DataSet Name : Car

Attributes : 6

9742U Instances : 1728 Records
Training Set (70%) : 1210 Records
Testing Set (30%) : 519 Records

[} 4
A13190 7.1 uemensSsumoud s uvesa1d uam Car

37

Snowdu | dnautnue | $wouly nm AnugnAss | danediy
6 271 553 2.6406 87.4759 % ID3
6 271 553 3.4063 87.4759 % C4.5
Soyamamaneuyafi 2
DataSet Name : Congress_Voting
Attributes : 16
974U Instances : 232 Records
Training Set (70%) : 163 Records
Testing Set (30%) : 70 Records
m3ni 7.2 urmemsaSoudious wousuvesmduam Congress_Voting
Sawdu | $wauTvua | $muly rm augndes | danosiu
5 10 11 0.3906 97.1428 % D3
5 11 12 0.500 97.1428 % C4.5
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Dataset Names: Chesses

Attributes : 16

914U Instances : 3196 Records

Training Set (70%) : 2238 Records
Testing Set (30%) : 959 Records

0 [ 4
A318A 7.3 uaaem I uS suMou$ 1UIUFUYBIAIAUYN Chesses

38

$woudu | $nounua | $wouly nm anugndes | Saneiiiy
11 41 43 4.1406 99.7914 % ID3
11 40 43 8.7180 99.7914 % C4.5
Soyamamagevyafi 4
DataSet Name : TicTacTo
Attributes : 9
97U Instances : 958 Records
Training Set (70%) : 671 Records
Testing Set (30%) : 288 Records
m9sh 7.4 namams S oufiousmauduvesadusm Tictacto
Smndu | Swulvue | $woudy (elYl anugndes | danesiiu
5 108 188 1.3906 86.1111 % ID3
5 118 210 2.1718 91.6666 % C4.5
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DataSet Name : Weather

Attributes : 4

$1U2U Instances : 42 Records

Training Set (70%) : 30 Records
Testing Set (30%) : 13 Records

v »
MI9N 7.5 uaaan 1S suRs s IUSUYIRIA BN Weather

39

snuty | dwoulvua | Sl na anugndes | danediy
3 5 8 0.1718 100 % D3
3 5 8 0.1974 100 % C4.5
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