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Research Title:  Decision Support System for Selection the Mobile Internet Package
Using Decision Tree
Researcher : Miss Rujira Thammasombut

Year : 2011

Abstract

The objective of this research was to develop a decision support system for selection the
mobile internet package using decision tree and suggest mobile internet package from the
behavior of the users. Two algorithm decision tree; ID3 and C4.5 (J48), were applied to build the
best model of classification to classify the mobile internet package. The developed system is web-
base application using ASP.NET with C# language and SQL Server 2008 as the database
management system and using Weka 3.6.2 to verify the accuracy of the mode. The result showed
that algorithm decision tree ID3 built the best model with the highest percentage of correctly
classified instances rate was 92.3 (tested the model with Training Data 1000 instances). When this
model was used to predict the testing data 500 instances, it was found that the percentage of
correctly classified instances rate was 92.2 and the average accuracy percentage from confusion
matrix was 83.06. The result was appreciated and this model can be applied to develop a decision

support system for Selection the mobile internet package.

Key words : Data Mining, Decision Tree
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Gain(A) = I(slj,szj, ...,snj) — E(4) (2-3)

o a o Aa
233.4 9an03bu ID3  (ID3  Algorithm)  (fa%e  iszaesdail, 2551)

. . . < o ax & Aq ¥ 9 v A
ID3 (Iterative Dichotomiser 3) tJudanessuwug unlglunisairanmsaadulauuy
Tassadeduldnlduannmsvesnsldnguiinias (Information Theory) taza1finlave
nlddadulanaglddulslaldlunsiue wieutlszinnvesdoya Taogadiodis
(Sample) AvyAUDITOYAN 19 1UNTSoU3 (Training Sample) Aaulsi¥lmaune (Target Attribute)
Apdulsnihan 115 umsihnenalulassadadu liiuazuennsin (Attributes) Avduls
dua s lumsadialvualuduly uazlilydualsidhvune (Target Attribute) (Tom, 1997)

té S o v AR v d'
FINANHUSUDIDANDITUAININN 2-5
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ID3(Examples, Taget_Attribute, Attributes)
- Create a root node for the tree
- If all examples are positive, Return the ungle-node tree Root label = =,
- If all emamples are negative,Return the single-node tree,with = -,
- If number of predicting attributes 1z empty,then Return the single node tree Root, with

label = most common value of the target attribute in the examples,
- Otherwize Begin
- A = The Arrribute that best classifies examples.
- Decision Tree attribute for Root = A,
- For each possible value v, of A,
- Add a new tree branch below Root, corresponding to the test A = v,
- Let Examples (v, )5 be the subset of examples that have the value v, for A
- If Examples ( v, ) is empty
- Then below this new branch add a leaf node with label = most

common target value in the examples
- Else below this new brach add the subtree ID3 (Examples( v, ),

Targat Attribute, Attributes — {A})
- End

- Return Foot

MNN 2-5 ATLUIUMTINNUVBIOANDI Y ID3 (Tom, 1997)

o ak a o 1 I o a K 9
2.3.3.4 9aN03ITN C4.5 (J48) (WINNNE unuia, 2550) 1JUdanaI NUMITAIINNG

¥
=~

vindulddadule (Decision Tree) UNUFIUABINUGANDI NN ID3 gnoonuuVIAY Quinlan

[

é Y o A a dy
(1992) G]NU],@WGJ\IHHWNMMﬁHﬂ ID3 ANU

A A ) Y Ulﬂ)d‘ 1A ul A a2y
1) ’c’ﬂiﬂiﬂﬂaﬂLaENﬂﬁﬁiNIﬂiQﬁiNﬁu nmslmymu ﬂmmmﬂmam

U

o 1 a3 2 "o o 4 a a ..
TuuNN 0619 lsNauAuegi UM MMuan AN 1WeTNSII QALY Decision Tree

2) ANuAANAIRanad msIEimMsdaneuaNuRana1neen 1l (Pruning
node)

3) fimsadunguaimsaanoudeyaiidianainosn

v
=

Yo 9 Aa 1 A . . I (3
4) amwsa"l%ﬂumagamuﬂ’nmmum (Continuous Attributes) nuaaav
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a o a

Y ' < 9
ulﬂ U APUNHY N UIUNU L‘l]u@]u
A . Ao A 9
5) MIa9n Attribute W?ﬂﬂWﬁ!ﬁ@ﬂiﬁ!WNTgﬁN
9 o 9 .. td‘d LY . .
6) ﬁiﬂiiﬂiﬂfﬂﬂ‘lgﬂﬂlﬂya (Training Data) NUATNANAIA (Missing
Attribute)
Y o [ . @ A 1 @ Y o
7 ﬁ']ﬂJ'lﬁﬂﬁlED'ﬁ'lﬁﬁ‘U Attribute N1 Costs “I/I!L@]ﬂ@]"l\‘lﬂuulﬂilﬂ15ﬂﬂuﬁﬂ

Useansnmmnszuiumamuanilsulya

Jd d
2.4 wa¥lAI5 Weka
'd [l
Weka 8931910 Waikato Environment for Knowledge Analysis (V33¢NA ﬁ%au, 2552) ¥
g s Jdo s 1 { o
Fusondinsdusanmiszaevisznnaenudi1flar (Free Ware) Nenusaani lvaald
< s & 1 9 . = P o
10 lad F90dn1e1dn15AIUANYOY GPL License #91150n50 Weka 1AQnwmuIn1nin
? 2 A Y o Y P Yy A . .
MPINNINUA FAVeU TAGTIUAVIIUNIAIUNTHFOUIAIOIATO (Machine Learning)
uaz Mmsviunilesdoya lsunsulseznonlidreTugadoss dmsuldlunstanmsdoya uaz
I { o o 4 4
FuTdsunsunawnsold Graphic User Interface (GUD) uag l¥ardaluns 1iaenduls

1l5zunanananIng 2-6

(=[5 )

*= Weka GUI Chooser N

Program Visualization Tools Help

Applications

WEKA -

The University

3 of Waikato Expetimenter
L
W aikaba Environmment For Knowladge Analysis KnowledgeFlow
Version 3.6.2
() 1939 - 2010
The University of ufaik.ato Simple CLI
Harniltan, Mew Zealand

MNN 2-6 Mivenanveelsunsy Weka Explore

2.4.1 Tsunsundnvearorauds Weka
2.4.1.1 Simple CLI (Command Line Interface) 151 T1/5unsusuaanis i

MINUNW
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I A [
2.4.1.2 Explorer (Huldsunsunoonuuuluanyue GUI
) :
2.4.1.3 Experimenter 11U 1U50n5uNoonuuunsnaasuazmMsnagouna
I o 9
2.4.1.4 KnowledgeFlow 1iluTsunsueonuuudans lvavesnug
I 1 ) o

2.4.1.5 ArffViewer uTusunsui lddmsund luudlualssinn Arte

g Aq ¥ 9 v = & 1 o
2.4.1.6 Log iHuTdsunsunleormdonnuiunnnuseiinemsiieu

24.2 LZJH‘HE%]"UEN Explorer

2.4.2.1 Preprocess m'imdiawﬁ'ayja
2422 Classify 390 Tugamsiunilosoyanuuiasuunilsznn
2.4.2.3 Cluster 390 Tugamsiunilosdoyauuumsmzngu
2.4.2.4 Associate 391 Tugamsvinwilesdoyauvungyonlog

[ @ a 4 { o @
2.4.2.5 Select attributes i')iJIﬂJ@jﬁﬁ'lWi‘]Jﬂ'li'JLﬂ5']31’7?]'3']%&?]8'31/‘]1&61]9\3?1ﬂ}lmg

. . o 9 Y an
2.4.2.6 Visualize u']Lﬁu@m@yaﬂ’)ﬂﬂ’lwu’lu‘ﬁﬁﬁuﬁaquG]

Y Y { o Y
243 ﬂigmmameamﬁiu 9

U

2.4.3.1 ulludoyaiFudesegluziuuy Asci o1y arff, csv, C45

L1l

9 1

2432 lunsaiuiludoyasglunieviedldamisoisonldInserds URL

U L1l

A Y9 A P a4 '
2.4.3.3 130019 [gdoyaneg lugiuveyanion Tk JIDBC

U 99 U

Aav Ad g
2.5 UIIRVYNNYIVDY
) v o 3

o o av a 4
Nawr WEMY (2552) Tanannszuuduauauiseauianymaas duiutany

a

9 a o ' A 9 aw Y 1 I o _Aax 9 9 o
Voyad1uIvY l,l,’d$6]5’3811!ﬂTi’(?f‘]Jﬂuﬂu’)i]ilhlﬂﬁiﬂﬁlﬂ‘u5$ﬂﬂ T@ﬂunﬁmimamu"lnmﬁu%

o

.. 9 ] @ 1 1 ao Y 1 9 av
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g 1 v ¢ g A { o
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9 v A

Y
JoyadvelilszanTaimuniy

A

@ a J ) Y @ v A
Ano Yszaesdail (2551) Tauauemanannszumivayumsanaulalumsoyd

9 9 9 a 9 Yo a o aR ~ Y 9
aninwnIasams Taslsmaiaaulddaaulasazludanessy D3 lumsissuininveya

o 9 o

Y = d‘ Y o 1y v A 9
gninulusdaiieainlueadmsudaaulaoyiingninuenlnsans Tagnmsnadeuniy

1 o [ AR =1 Y A A A g a 9 Yo Aa A [
UNUIUDIDDNDITY ID3 Llﬁﬂﬁlﬂﬂﬁﬂﬂ@aﬂ@ ﬁu’eJ‘LmHJumﬂuﬂmu]lumau%mu@uﬂu

9

demaiivoyalusdavoiuanannediianIasINITNIKLA 963 318MTUAZIAANULNUE

U q

@ a= ] . ) Y 1o A = o ax
UDIANDITU ID3 Iﬂﬂslf]f Confusion Matrix ]‘lﬂwaﬂj']llullu&rlﬂﬂ 93.67 % BININNINOANDITUY
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(Data)  wlszunana tieadelassadadulld Falassadravesdu i Idvzuanaily
Tassadniifingaen amdhuneveanslFom mehuuisngudeyanwiisinua’ly Tag
pamaanszuvansautaszan 18ussAUR tarainsamanuiuieiovesnsii
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lddulddaduls fisedonldatalunisnadeummianuuiudivessanss sutagnadoy
Y A A 9 a ' 1 o . .
ANNYNADILaZANVU TNV Tuaa Tag 19N 151)sziliuanumue Confusion Matrix
. .oA a v o A v J
Confusion ~ Matrix Ao M3UszlumaansniIsiiuie (viemaansainllsunsn)
= v v Jda
N eUNBUAUHIANT 39
Tagh

o 9 pRp o
? mmumayjamiumimmﬂgﬂ
9

mo))Y

a, d

S 0 a
MIUdoyant lumsiuiena

Rl

mo))Y
Do

b, c A9
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PREDICTED CLASS

Class=Yes Class=No

ACTUAL | (lass=Yes a b
CLASS

Class=No C d

NN 3-19 Confusion Matrix

[

< Y
uaauduaums ldaail
A

[ H [ ° 1" A I o [ 1 1 a
Sensitivity or Recall Ao AnvanN TUsunsuiielainese dusasiaruminivesasa
9

MNHUA ﬁwmm”lﬁ’mﬂﬁmmﬁ‘ﬁ 3-1

Recall = a;:b (3-1)

[ H [ ° 1 (=Y I o [ 1 1 a
Specificity Ao AUenITYsunsuu1e1d 118939 Wusasrdrumlnivesasa
9

MNHUA ﬁwmm”lﬁ’mﬂﬁmmﬁ‘ﬁ 3-2

s d
specificity = - (3-2)

L. A A ' o 1A 9 ' ' o Y =
Precision f1® ﬂ1‘VITJ@ﬂ'NTIJﬁL!ﬂi?J‘VHu’]fJ'N%iQ Qﬂﬁ@\?ﬁ/]']llﬁﬁ muam”lmmﬁumﬁ/l 3-3

P . a
recision = — 3-3
p a+c (3-3)

Correctly Classified Instances Ao A1ivanNIMsiedoyagndes uazlinnnumiud

1 J o o Y =
W]'IVI,WTI' Eluﬂ’liﬂ’]u’lﬂﬂ’]uﬁmllﬂﬂ']ﬂﬁmﬂ’lﬁ‘ﬂ 3-4

(a+d)

Correctly Classified Instances = ———— (3-4)
(a+b+c+Ad)
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aw $ Avaw o A Y Yo ) ) o o
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43 WHamIWAUITZUL

4.1 wamsaeluaa

v 9 ) Y = 9 .. Ay Y A Y o o
NNYNUBYATIHIUNITLIYU] (Training Data)‘ﬂllﬂlﬁﬁﬂlllljfﬂ']uju 1,000 & UIN

[

a & o o U 9 o [ = Y 1Y af 9J 9
AUATICUNULVUINADN Tﬂﬂmﬂqmayammummﬂuguwmﬁemmaﬂm‘ﬁmu'lu (Tree)

4
v A

a o Y
flo D3, C4.5 (J48) HavINMIAATIZH 11U T1)51n51 Weka naasldaad
4.1.1 ainlumalunmsieuidoyalavlddanassudnld 3 wan laluTisunsy Weka
a Yo dy
warsan lagail

| Preprocess| Classify | Cluster | Associate | Select attributes | Visualize|

Classifier

Test options Classifier output

@) Use training set === [lassifier model [full training set) ===

) Supplied test set Set..,
Ids
) Cross-validation  Folds | 10
) Percentage split % | BB
Y = Z6-35
I More options. .. I ge
. Chat = less than 3 hr/day

14, Game Online = less than 3 hr/day
| . Occupation = Gowerment official

(Mom) 15, Package -

Resulk list {right-click for options)

. Sex = Women
9, E-wail = lezz than 10 wmail/day
11. Dowmload Pic = less than 5 pic/day
| 10. Upload Pic = less than 5 pic/day
. Website = less than 3 hr/day
G. Social Network = less than 3 hr/day
| 4. Income = 10,000-20,000 Bath: Packages
| 4. Income less than 10,000 Bath: nmull
| 4. Incomne 20,000-30,000 Bath: Packagel
| 4. Income = more than 30,000 Bath: muall
6. Social Network = 3-10 hr/day: Package5
6. Social Network = more than 10 hr/day: mnuall
. Website 3-10 hr/day: Packagel
| . Website more than 10 hr/day: null
10, Upload Pic = more than 10 pic/day: Packagel
| 10. Upload Pic = 5-10 pic/day: Packages
11. Dowmload Pic = 5-10 pic/day: Packagel
11. Dowmload Pic = more than 10 pic/day: null
. E-mail = wore than 20 mail/day: Package5
. E-mail = 10-20 mail/day: Package5l

10:18:47 - trees. Id3

| a8
| |
| |
| |
| |
| |
| |
| |
| a8
| a8
|

Z
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[
[
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9

M 4-1 aruved Tunan 1d lael¥dane3sy ID3
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4.1.1.1 dmvealuaain @ (Classifier model) Ine149ane3tu ID3 Taeli Tviuasin
A 1 A o d'
(Root Node) 1D 918321319 26-25 1 4901 4-1
4.1.1.2 @miadszansnnues luaa (Evaluation on training set) @13150N1581
9Y o tﬂy
wa'laaail
1) Correctly Classified Instances mm’f@uﬁa 1000 Instances JHABEINITO
o a I 09.:
HnedoyagnAna 923 Instances HioAMTIY 92.3% VoINariug
2) Incorrectly Classified Instances mﬂ%}ay’a 1000 Instances 1IAATIUY
D, " A a g o
JoyaliignAvs 77 Instances visoAnTY 7.7% YoINanua
3) Root Mean Squared Error (RMSE) fl1ANARIAMABUITLHINAII

A YA 1w o A
Lla$ﬂ1ﬂwmﬂiﬂﬂﬂ UAUNTIND 0.1225 AINTNN 4-2

®= Weka Explorer

| Preprocess| Classify | Cluster I Associate I Select attributes I Visualize|

Classifier
Test options Classifier output
@ Use training set === Ewaluation on training set ===
: === Jummary ===
() Supplied test set Set...
() Cross-validation  Folds | 10 Correctly Classified Instances 923 92.3 %
= p " I @ o Incorrectly Classified Instances 77 7.7 b
o PEREETED E) ° Kappa statistic 0.598
[ More options. .. ] Mean absolute error 0.03
Root mean sgquared error 0.1225
(Mo 15, Packags - Relative a}.Jsolut,e ELror 12.0471 %
Root relatiwve squared error 34,7208 %
Stop Total Number of Instances 1000

Resulk list {right-click For options) === Detailed &ccuracy By Class ===

TP Rate FP Rate Precision Recall F-HMeasure ROC Area Class

0.59z9 0.037 0.559 0.9z9 0.593 0.993 Packages

0.906 0.004 0.935 0.906 0.9z21 0.5939 Package3

0.963 0.044 0.938 0.963 0.95 0.996 Packagel

0.56 0 1 0. 56 0.718 0,951 Packaget

0.953 0.0z 0.504 0.953 0.928 0.995 Packaged

0.893 0 1 0.893 0.943 0.999 Package2
Weighted Ay, 0.923 0.0z9 0.927 0.923 0.9z21 0.996

=== Confusion Matrix ===

a h [ d e f «-- classzified asz
183 o 10 1] 4 o a = Package5l

6 5a 1] 1] 1] o b = Package3l

g Z 393 1] 5 o c = Packagel
14 1] g z8 o o d = Packagef

1] 1] g 0 16l o e = Packaged

2 2 1] 1] g 100 | £ = PackageZ

d' 1 [ a A Y o asR
MNN 42 aatlszansamvesluea laeldoansisy ID3
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1 1 [ 1 { o
4.1.1.3 d@2UA1 Confusion Matrix IHUAIUNUTAITI00LIDIANANITHIUIOVDY

9 [ Y v d? 1 v Jd A 1Ay Y o Y a [
ﬂleyjaztﬂazﬂmﬁ%%m%umu ﬂﬂuﬂ’aauu o ﬂm"lﬂmﬂmimmﬂmmvmuﬂ ID3 Llazﬂﬂu

< 1 A g o 09}/ a @ A
sodvztuaIuvesmMuAInoUYeIAa @ HUITI AN NG 4-3

=== Confusion Matrix ===

a h c d e £ #£-- classified as
153 0o 10 0 4 0 a = Packagel
& &8 0 i 0 o b = Package3
g Z 393 0 5 0 c = Packagel
14 i 5 25 0 o d = Packaget
] 0 g 0 16l 0 e = Packaged
z 2 0 n g 100 | f = PackageZ

$ [l ' . . Yo a
NN 4-3 dIUAT Confusion Matrix ¥04 Tutaa Iasl¥dana3sy ID3

412 ailuealumsSeuivoyalasldoanassuduld c4.5 148) man 1dlulysunsy

9
v A

Weka fio13an 1aaatl

[™ Weka Explorer . - Prg—

| Preprocess| Classify | Cluster I Associate I Select attributes I Visualize|

Classifier

J48 -C025-ME

Test options Classifier output

(@) Use training set === Classifier model (full training set) ===

~ Supplied test set Set...
J48 pruned tree
(71 Cross-validation  Faolds | 10

~) Percentage split e | BB
= Youtube = less than 3 hr/day
[ More options. .. ] . Age = 26-35
1. Sex = Women
({Mom) 15, Package - l 5. Chat = less than 3 hr/day

13. Download Music = less than 5 music/day
| 14, Game Online = less than 3 hr/day
| . Occupation = Gowerment official
4. Income = 10,000-20,000 Bath
9. E-mail = lessz than 10 mail /day
§. Website = less than 3 hr/day: PackageS (24.0/5.0)
8. Webszite 3-10 hr/day: Packagel (4.0)
§. Website = more than 10 hr/day: Package5 (0.0)

Result list {right-click for options)

10:13:47 - trees,Id3
- 45

3

|

| |

| | |

| | |

| | |

| | 9, E-mail = more than 20 mail/day: Packaged (§.0)
| | 9. E-mail = 10-Z0 mail/day: PackageS (5.0)

| 4., Income = less than 10,000 Eath: PackageS (0.0)

| 4. Income 20,000-30,000 Bath: Packagel (4.0)

| 4. Income wore than 30,000 Bath: Package5 (0.0)

3. Occupation Student: PackageS (11.0/5.0)
3

|

|

|

|

|

|

|

. Occupation = Employees

6, Focial Network = less than 3 hr/day
4. Income = 10,000-20,000 Bath: PackageS (16.0)
4. Tncome = less than 10,000 Bath: PackageS (0.0)
4. TIncome = 20,000-30,000 Bath
| 9. E-wmail = less than 10 mail/day: Packaged (4.0)
| 9. E-mail
| 9. E-mail

wore than 20 mail/day: Package5 (5.0)
10-20 mail/day: PackagelS (10.0/2.0)

—— - e e e e e e — — a1

Z
|
| |
| | |
| | |
| | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |

M 4-4 aruved Tunan 1d lael¥oana3sy C4.5 (J48)
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4.12.1 aruvealuaanld (Classifier model) Inalddana3Isy C4.5 (J48) 1 Ivua
510 (Root Node) A9 US1arn 314411 Youtube o801 3 %2 Tuaa0 1 fan 1WA 4-4
4.12.2 @miadsza@nsnnues luaa (Evaluation on training set) @13150N1581
9Y o dy
WA laeail
1) Correctly Classified Instances mm’f@uﬁa 1000 Instances JHABEINITO
o a I 09.:
Ruedoyagnded 906 Instances n3oAMTIU 90.6% Vo INIMUA
2) Incorrectly Classified Instances mﬂ%}ayja 1000 Instances Tutaaiiune
) ' ) A a g o
JoyaliignAvd 94 Instances visoAnTU 9.4% VYoINIHUA
3) Root Mean Squared Error (RMSE) fl1ANARIAMABUILHINAII

A YA 1w Y ~
uagﬂ’]ﬂWﬂ']ﬂiﬂ?lﬂ UAUNIND 0.1424 AINTINN 4-5

* Weka Explorer R —

| Preprocess| Classify | Cluster | Associate I Select attributes | Visualize|

Classifier

J48 SC0ES-Mz

Test options

(@) Use kraining set

Classifier output

Evaluation on training set ===

Confusion Matrix

a b c d = £ <-- clazsified as
177 2 1z a 4 Z 1 a = Package5l

Z E4 4 0 1] 4 | b = Package3

9 3 386 a 5 51 c = Packagel
14 a g Z3 o o d = Packaget

1] 0 10 0 159 o e = Packaged

1] a 2 a g 10z | £ = PackageZ

B Sunmary ===
() Supplied test set Set...
(71 Cross-validation  Folds | 10 Correctly Classified Instances 906 90. 6
@ Percentage spit w &8 Incorrectly Classified Instances 94 9.4
B Kappa statistic 0.8731
[ More options. .. Mean absolute error 0.0406
Foot mean squared error 0.1424
{Mom) 15. Package Relative absolute error 16.281 %
Foot relatiwe squared error 40,3636 %
Stop Total Mumber of Instances 1000
Result list {right-click For options) === Detailed Accuracy By Class ===
TP Rate FP Rate Precision Fecall F-Heasure ROC Area Class
0.895 0.031 0.576 0.5938 0.887 .99 Packages
0.544 0.005 0.915 0.544 0.8738 0.996 Packagesl
0.946 0.061 0.915 0.946 0.93 0.991 Packagel
0. 56 a 1 0.56 0.718 0.937 Packages
0.941 0.0z 0.903 0.5941 0.9z2 0.997 Packaged
0.911 0.0l 0.903 0.911 0.907 0.995 Packaged
Weighted Awg. 0. 908 0.036 0.908 0.908 0.904 0.993

M 4-5 anialszansmmvesTuaalagldoanaisy C4.5 (J48)




41

] [ . . I [ 1 o
4.1.2.3 @3UA1 Confusion Matrix UJL!ﬁ'J‘LlﬁLLﬁﬂ\ﬁ']fJﬁ%L?JEJﬂWﬁﬂTﬁVHU']EJGU@Q
9 1 Y o 42‘ [ ] d A A 9 o Y a
mayaummmﬁ%%mwmu ﬂﬂu%auu 1o ﬂ']ﬂllﬂﬂ'lﬂﬂ']iﬂ'IU']fJﬂ'JfJWIﬂUﬂ C4.5 (J48) uag

1 I [ P Ad o as/' a @ A
alutarvztugiuvesmiumnouvesna1diues A9 INg 4-6

=== Confusion Matrix ===

a b c d ] £ <-- classified as=
177 2 12 1] 4 2] a = Packageb
2 &4 4 0 0 4 | b = Package3d
9 3 386 1] 5 5] c = Packagel
14 0 8 Za 0 oo d = Packagef
0 o 10 o159 o e = Packaged
i 0 2 0 g 102 | f = Packagez

d‘ 1 1 . . Y v asf
HINN 4-6 7IUA1 Confusion Matrix ﬂlﬁ]ﬂiﬂlﬂﬁiﬂﬂiﬂf@aﬂﬂi‘ﬁﬂ C4.5 (J48)

2
~

4.13 nfSeumsuTumanadavuainiia 2 6ane3sy Ao ID3 uag C4.5 (J48) laaail

M15199 4-1 nslSeuieu Tuaa ID3 1ag C4.5 (J48)

Wa ID3 C4.5 (J48)
=
wSeuiiay
Correctly 92.3% 90.6%
Instances
Incorrectly 7.7% 9.4%
Instances
RMSE 0.1225 0.1424
Confusion === Confusion Matrix === === Confusion Matrix ===
Matrix & b o d e £ <--classified az a b © d e £ <--classified as
1383 0 10 0 4 0] a-=Packages 177 2z 12 0 4 2| a-= PackageS
6 3 0 0 0 0] b= Package3 2 54 4 0 0 4] b= Packaged
§ 2393 0 § 0| «c=Packagel 9 338 0 5 &§| o= Packagel
14 0 8 28 0 0| d=Packaged 14 0 8 28 0 0] d-= Packages
0 0 & 016l 0| e = Packaged 0 0 10 015 0| e = Packaged
2 2 0 0 8100 £ = Package? 00 2 0 81021 f£ = Package?
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= = a Y A Y d?
1nas1anlseumen Tuaa ID3 uay C4.5 (J48) nasanldn Tmﬂamgﬂﬁﬁwumﬂmi
Y o af = 9 1 W 1 A 9 d? Y v a
1¥9ano55y ID3 UAIANUYNABUNIND 92.3% 3J1ﬂmﬂmﬂmngﬂﬁﬂwumﬂmi“lﬂlf@aﬂai‘ﬁu
& A 9 (Y A 9 d?’ Y o af =
C4.5 (J48) 314N 1NNUYNADIUNIND 90.6% uaﬂmmwgﬂﬁﬂwmmmﬁGlcvaaﬂei‘ﬁu ID3 U
' o ) "y "o v ! i y &5 Yo ax
mm’u‘mm&%m"lugﬂﬂmmm‘u 7.7% u@EJﬂ’JﬂmﬂaﬂQﬂﬁiN"Uu%WﬂﬂTﬁGlﬂf’f)ﬁﬂ’f)i‘ﬁm C4.5
& A o 9 [] 9 Y A 9 dgl 9 v af
(J48) %QNﬂWﬂ”Ii‘VH“LHEJGUmJ“aul,iJgﬂGlENWHﬂ‘U 9.4% uaﬂumaﬂgﬂﬁﬁwmmmiGlﬂnaaﬂai‘ﬁu
a A [ Y 9 v ~ 9 d%’ 9 o af
ID3 YAIANUAIALAADUNIND 0.1225 uaamﬂmﬂawgﬂaswwumﬂmﬂ%aaﬂas‘ﬁu C4.5
é a0 d’ 1 5
(J48) U1 NUAIAAADUININD 0.1424
[l ] Y
HazIio NI UIAIUAT Confusion Matrix 1HAITIN 4-1 WUIHAINNT IFOaNDID NN 2

ad

a @ 9 AA o Y @ @ a A o 9y '
1 3J:.i,‘]JL!,‘]J1Jﬂﬁﬂ5$%1ﬂﬁﬂﬂlﬂﬁﬂjﬂuﬁﬂhﬁﬂﬂm$ﬂa1EJﬂ‘L! agaanassy ID3 HUIUVBYAM

u

o ~ v J

o 9 o [ 1 4 9 @ a
N ﬂﬂiﬂu')uell'ﬂll”ﬁinﬂﬂ'li‘ﬂ'lu’lf]llNaﬁW‘ﬁ@]ﬁﬂﬂuN1ﬂﬂ’)’lNﬁﬁ1@%1ﬂ®ﬁﬂﬁ]ﬁ§ﬂ C4.5 (J48)

=)
)]

E4
% I

v Yaw K A 9 A 9 @ a o o 9y
\‘l‘L!‘L!I%J'Ji]EJiNLﬁE]ﬂi“ﬁiﬂlﬂﬁﬂ@‘ﬂﬁii%ﬁﬂﬂ@aﬂﬁ]i‘ﬁu 1D3 Gl,umimllﬂmm’fmmwmmmg‘a

NAAOY (Testing Data) tieaz1i1 lUWanszyvae 11

4.2 wamsnageulunanuyAtoyanaaoL

[

~ Y

A kY Y & IdA o ak 3 ] A
!fJJ@ulﬂT‘JJ!ﬂﬁL!ﬁ?“ﬁﬂﬂﬂ@jﬂ\l!ﬂaﬂgﬂﬁﬁ'mﬂ'lﬂ@aﬂ@li‘ﬁll ID3 YUUADUADNIADNITNATDU

]
=

Tumanugadoyanaaoy (Testing Data) tWoNAToUAINYNADIUDITNAa Taidoya
o = 9 9y o [ A 9 o AR
vanson Pilugadoyanageusiuiu 500 ga wmadovnuTuaangnadwnindanaisy
Auld D3 wans 14 leadina 1 nadeuiuyadoyanaaouiIUIU 500 YA LAAINANIS
a L @ {
Az IuTisunsy Weka laaening 4-7
= ] o a9 9 o ) °

1IN d 4-7 wams 1 lueanindaneisudn Il ID3 nadeunvyadeyanaaeusuIU
500 g Iiwamsnaaey IaeliA1n1uYNABY (Correctly Classified Instances) 11U 92.2 % 9
I~ 1 9 ~ 1 a dY A o [ 9 = [ & oA
Wusanugndesiige drumsinsizidoyaiiiue lugndesliauiiny 7.8% suilusih
' Yy s w o Ay y= d‘ v o v a A o
Apud19d1 aaiu Twaan lavaunuzaniiszien llldseaivayumsdaduludonld

a I3 A A
UNANIDUINDIIUANUDDD



43

| Preprocess | Classify | Cluster | Assocate | Select aftributes | Visualize |

Classifier
Test options Classifier output
O Use training set === Evaluation on test set ===
=== Summary ===
(%) Supplied test set
O Cross-validation [ ‘ Correctly Classified Instances 461 92.2 5
: = Incorrectly Classified Instances 39 7.8 %
O Percentage spiit | S | Kappa statistic 0.8726
[ Mare options. .. ] Mean absolute error 0.0316
Root mean sgquared error 0.1263
[ ; Relative absolute error 13.5073 %
l {Nom) 15. Package ¥ | | Root relative squared error 38.2066 %
= = ~ | Total Number of Instances 500
@
Result list (right-click for options) === Detailed Accuracy By Class ===
[14:26:58 - trees.1d3 ] -
vy TP Rate FP Rate Precision Recall F-Measure ROC Area Class
14:27:34 - trees.Id3
0.899 0.035 0.805 0.899 0.849 0.991 Package5
0.875 0.006 0.875 0.875 0.875 0.998 Package3
0.962 0.063 0.956 0.962 0.959 0.994 Packagel
0.438 0 48 0.438 0.609 0.985 Package6
0.93 0.018 0.869 0.93 0.898 0.998 Packaged
0.881 1} 1 0.881 0.937 0.999 Package2
Weighted Avg. 0.922 0.044 0.926 0.922 0.92 0.994

=== Confusion Matrix ===

a b c d e £ <-- classified as
62 1] 5 1] 2 (] a = Package$
3 21 0 0 0 01| b= Package3
6 2 281 0 3 o1 c = Packagel
5 1] 4 7 0 (] d = Package6t
0o 0 4 0 53 0] e = Packaged
1 1 1] 1] 3 371 f = Package2

a v o a2 Y Yy o v
NNN 4-7 Waﬂ’lii“]fiﬂlﬂaﬂ’lﬂ@aﬂ@i‘ﬁﬂﬁuulﬂ 1D3 ﬂﬂﬁ@ﬂﬂﬂ%ﬂ%ﬂy’aﬂﬂﬁﬂﬂ

=== Confusion Matrix ===

a b c d e f £-- classified as
62 0 5 0 2 0| a = Packageld

3 21 0 0 0 0| b = Package3

6 2 281 0 3 0| c = Packagel

5 0 4 7 0 0| d = Packaget

0 0 4 0 53 0| e = Packaged

1 1 0 0 pC P 1 S f = Package2

MW 4-8 A1 Confusion Matrix Y04 Tuaandanes sudau 1 ID3 nadeuiuyadeyanadeu

1NN 4-8 NUTaYeINITRIeaIn Tumalisuaudeyaninse Audwaudeyanin

a

o v ¢ o J . . @ Aa
ﬂ"lﬁ‘VIWH"IEJfIWEﬁaW‘ﬁ@ﬁQﬂHﬂ@u"i’Jj"Nq\T NA15U1910 Confusion Matrix ﬂl@ﬁiﬂlﬂaﬂiﬂﬂﬂﬂ@igh

v o 9y

au'ld ID3 Taemisvesdoyan1ass AUSWIUTOYAINMTHIUIE 119910 Package 1Az

1 A Y1 A 1w @ A £ g
HINURAYTINUBDIND Package hlﬂf"l"lmﬂﬂiﬂllwnﬂﬂ 83.06% ﬂﬂllﬁﬂﬂlu@TiN‘ﬂ 42 Fuilu
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1 § o 1 a v o o @ J @ 1 o
mmﬁ&mmmmu%uﬁam%iﬂ ﬂ‘U?ﬂWu’Juélal}E)ﬁanafﬂ']ﬂﬂ1iVl"lu'lfJﬁWﬁﬁWﬁ@]ﬁQﬂu@gﬁlUigﬂU

Aoudegs ansoth luaaly1dauld

Confusion Matrix
Package MYe9TaYan 1939 NUSIMIUTBYAINMITINY
Aailu %)
Packagel 96.23
Package?2 88.09
Package3 87.50
Package4 92.98
Package5 89.85
Package6 43.75
AuRAAE3INYN Package 83.06

4
1Y 9Ya v K A

wiugivedudenly Tueasindanessuduld 3 Tumsihllwannszuuaiueayu

U

De

v Aa A 9 a S I A A = 9
ﬂﬁ@]ﬂﬁuﬁlﬁ]GI,‘L!fﬂi!,a@ﬂi%LLWﬂLﬂﬂ@um@iLuﬁNﬂﬂ’ﬂ LW51$Nﬂ1ﬂ’J13JQﬂG]’EN"UENImﬂmm%

ANNAG Confusion Matrix 91090 Package 8¢ 1uszAUADUY19gq

4.3 NAaNMSHMUITTUY

d' Ja o

Y o 2 & ¥ A o ax Y Yy ¥
szuun1give ldwmunduuniu ladenTumavindanessudu 1 m3 w1 ldluns
o 9 A 9 a 3l A A vyq ¥ 9 .
Mnegveyansaenlsunanasumasitinionovey 1y laaldn1u1 asp.net with C# Tunis
@ [ 4 <3 a Q'l Y]
WaszUy taguaanadnioanun lugluuuiutennandy (Web Application) Adtaad Iy

NN 4-9
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Decision. Support Systewm for Selection the Mobile intermet Package
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Table 15 Number of internet user by information and communication technology access devices, region and area: 2009

3 qﬂnsmﬂumin’fﬁﬁumafnﬁﬂ Information and communication technology access devices
mn Total noufi NS neufi NS Tnsiwiiiede 130 PDA duq Tainsw Region
uazrvamsilnases e nwunszithi Mobile PDA Others Unknown and area
Computer Notebook
‘;Ibii]‘]ﬂ’]'lm'lﬁﬂi 12,334,219 11,604,085 672,226 50,725 4,878 487 1,817 Whole kingdom
Twvamaa 6,165,434 5,656,824 484,321 18,499 4,048 487 1,256 Municipal area
wanvAINALIA 6,168,784 5,947,261 187,906 32,226 830 - 561 Non-Municipal area
NFINNNHIUAS 2,387,042 2,122,045 254,699 7,322 2,010 378 589 Bangkok
amanan 2,816,234 2,658,141 138,082 17,392 1,782 - 837 Central region
Twvameaa 1,271,733 1,184,085 82,361 3,413 1,598 - 276 Northern region
wanIvAINALIA 1,544,502 1,474,055 55,722 13,979 184 - 561 Northern region
Mamile 2,199,471 2,093,198 99,066 6,187 910 109 - Northern region
Twvamama 743,768 693,516 48,827 1,052 264 109 - Northern region
wonIUAINALIA 1,455,703 1,399,682 50,239 5,136 646 - - Northern region
mﬂm%’uaamﬁmmﬁa 3,474,736 3,346,309 115,216 13,150 61 - - Northeastern region
Twvamaina 1,146,235 1,079,563 62,348 4,263 61 - - Northeastern region
wanuAINALIA 2,328,501 2,266,746 52,867 8,887 - - - Northeastern region
aald 1,456,735 1,384,393 65,163 6,674 115 - 391 Southern region
Twvamama 616,656 577,615 36,085 2,450 115 - 391 Northern region
uanIAALIa 840,079 806,778 29,078 4,224 - - - Northern region

4 o a y ~ 4 ) o o aa 4 oA ~ 4
e drsremsimslfmaTuladensaumsazmsdoats luasauSou wa. 2552 dninauadaurand nsgnsrunaluladarsawmsuazmsdoas

Source: The 2009 Information Communication Technology Survey in Household, National Statistical Office Ministry of information and communication technology
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