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PATTANUN DATETANABODEE: DESIGN OF FRAMEWORK FOR LIFE INSURANCE
PRODUCT RECOMMENDATION BY NEURAL NETWORK AND DECISION TREE.
ADVISOR: DR. THONGCHAI KAEWKIRIYA, 90 PP.

This research’s objective is the developments of a recommendation system
for recommend insurance products are suited for the customer with hybrid data
mining techniques by using neural network and decision tree. The objectives of this
research are as follows: 1) to synthesize and evaluate the pattern of Web Application
prototype for insurance product recommendation. 2) To analyze the patterns of Web
Application prototype for insurance product recommendation. 3) To develop the
Web Application prototype for insurance product recommendation. The conceptual
framework is composed of three modules. (1) Data preparation module is a process
of preparing information or data set to the data analysis process. (2) Modeling
module is process of the techniques selection for data analysis. (3) Evaluation
module is a process of testing, evaluation, and performing the test results. The result
of evaluation from the experts are on the very suitable level with the average score
4.24/5 (S.D. = 0.04), the result of measurement precision and accuracy of using
neural network and decision tree at 91.73%. The evaluation from end users -
insurance agent 1) Satisfaction on the overall of web application prototype process is
4.80/5 (S.D. = 0.45). 2) Satisfaction on the web application prototype user friendly is
4.60/5 (S.D. = 0.55).
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2.1.5 msviwileeyalngldinaiaduliiiadula (Decision Tree)
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2.1.3 gufiienty Data Mining (wilasdaya)
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(Big Data) Wilodumguuvuauduiusvesdoyadfidousgnielu lnsnisidonldinaiasiieg
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TinuandAvestoyanie Attribute ilusaimun Fa3Uuuy (Model) o1auansoglusuiuy
suliifinawla (Decision Tree) viselasstieyssamifioy (Neural Network)

3. Clustering %38 Segmentation {JunszuIuNsIMUNNGUTSofIMUITV8T
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[ 6 v

(Sequential Pattern Discovery) kag A191IAIUENNUSAULILIa7TA 9 (Similar Time

Sequence Discovery)

2.1.4 msvhwilesleyalegldinatalaseheysyaiiey (Neural Network)
Tpssnauszamiien (Neural Network) Wunildhumedianisimilosdoya
MAsUWUUITNSISBuSvesaNpIydeasuATalaniin LA salun1sieun1sandn
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T1un (Node) Usgnauludae Input kay Output weazluundziiousoiunigaIuInin
(Weights) g @silnainnisiseusvedasaiiguseamiiien degui 2.1 Tngvluudiussian
a b4 1 a = A a b4 a v .
Y03n15i38uFvaslATteUsEamiend 2 Ussian Ao Nsiseughuuligaou (Supervised

Learning) kagmsssauwuulifigaoy (Unsupervised Learning)

Input Layer

Attribute 1 C

Attribute 2

Hidden Layer

Output Layer

Attribute 3

Attribute i Wij

gﬂﬁ 2.1 Neural Network Structure

v

a v Y . . = b= v ”
N19L38UIWUULREDY (Supervised Learning) [11] ©99n19L38Ugnal “peau

Y
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Y =l

o ::4' a vy Y] v g v v Aa o &
Julvsunsunanunsaseuilamediesinyndeyanldaeu (Toyaniinadng) ynteyatiay

U

1 v v
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Y

s v ! o

ToaNfAIN1Tdeu Lazdayanadnsiideinisdsesn (Output) Walinisurdeyaludnuyue

Y

v YV
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L@EJ'Jﬂu@J']LUuGUBQQJJaﬂEJUW'] lassngazmnuaamaansd udmunelriuteuadeultue

Y
¥
Y v A

azii (X,y), XEX,yEY %aamﬁm%uaglugﬂmaqﬁQﬁ%ulﬂmqu X->Y



12

iielviladeyanadnsnsinudmung lassigaziinsiuaaianainsenieandining
Y dudwadns f(x) il anldlunisuiuanhudnifielirmadnsindidesiuidmaneuin
ign nydlilagldiulassineuuunaletu (MLP: Multilayer Perceptron) wivaundgymidiaay
Fugou Fog19989lATIUNLLUURANETU WY NSUNISTPUNaU (Back Propagations) 1umu
a F N v dy 1 < I [ ¥ . .
nsseusuuuigaeuiiuutoanidu 2 Usean Ae n1sduwunteya (Classification) wanis

anneY (Regression)

n1sseuduuulaifigasu (Unsupervised Learning) [12] 1ulUsuwnsud

Y

v 1

aunsaiseuslaneiiedegnisinteyaleudiegsdetisuiissetiaies lainsdee
waansidmungliiudeyadewdy Al winazuSumungudeyadeudinisuuuuasiunis

M B9I5UATIENN1TAANGH (Cluster Analysis Method) zgnldlumsiseusiuuliiiaeu

2.1.5 nguinisviwilestayalasldinaiindulsddinduls (Decision Tree)
duldiiadula (Decision Tree) [13] Wulassadredoyasiadudidudu
(Hierarchy) melusulifuszneuluselnun (Node) ausazlnunazdnndnuas (Attribute)
Wushmaaeu Asvessulil (Branch) wansfisrimdululsvesnndnuasignidennaaey way
Tu (Leaf) Wudsiiegansgnuesiuliiadulauansisnguesdoya (Class) wiofnonadnsdls
9nnsvine TnuafieguuanvesiuliSoninluunsin (Root Node) fauansinogne sUdl

2.2

Age ? Root Node
youth middle_aged senior
| branch
Yes )
node Student ? Credit_rating ?
no yes excellent
leaf No Yes )

gﬂﬁ 2.2 Decision Tree Structure
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n1sasnaluwea Decision Tree AmemAda C4.5 - A5n15as19aulidndulane

¥
1Y £ = a

35 Ca.5 lngniaunTulae Ross Quinlan, 1986 favunaudsildieas1snuldsnduladnsu

Y

v I3

Jouvainguteya lngazinnsAnlienAuaneie (Attribute) NiAuFURUSAU class 1N
ngndunluuulnunanveiulifndulll (Root Node) Tunismearuduiusvesnmudnuuy

1139 attribute 49gl95IA ASEAI Information Gain (IG) ATAUILAANNANNT AIT

: S|
Gain(S, A) = E(S) — Xv=valuea) 7o~ E(Sv) (2.1)

IS|
il
S fie fogsiuszneufeyavesinuUsiagfuysmuvatsn sl
E @9 Entropy w9089
A fe fuusduifiaran
value(A) fo wavesrves A Adululd
Sy o fhedil A e v e

Ine? Entropy Aruiadlaann

entropy (P, P2, - Pn) = —P1l0g2 py—P2logzp. . — p,log2p, (2.2)

INNTAUIUABNAMAN YUY (Attribute) N3IA1 Information Gain 1NTER

srlanaansannmsseuiiulifndu waziiluulanlungiieldnusely

2.1.6 mywmilesteyalasldinaiansiuwunngsl (Clustering)

Cluster Analysis 1JuUszinnuilsvesnisviumilosdoya (Data Mining) &9

[ 1 i = o

Junszuiunsdnnquinganesldegamngan Inedngniadaadaiu (Similarity) azgndn

Q q
Wedlunguifeaiu dwdngnianulndifesiosnsoluiinnuadioni (Dissimilarity in

[y o

distance) iuazgninlvieglungudu

Clustering tJun1s¥angudsunns19vinnisuuussiandoya

Y

° i =

(Classification) lasfinsuisngudeyaainanuadreadaiunlilafmuadiuiunguneu

Y

Wunisseuduuvlifidasu (Unsupervised Classification) Maluuaaignsemafiniidey
dmSunisuuanguieya (Data Clustering) & 2 mATlA A NITLUINGUUUUAIAUTY
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(Hierarchy) waznsuuangueeniludug (K-means) Fsusiazmaialunisdenldnursivey
fuAIN ALYt ILIUT R ATIAD UGN

N5InNguAIEInATA K-means 30158n8naganiladn N1ATIgvinguwuy
Ladifudunau (Nonhierarchical Cluster Analysis) aziin15uusdau (Partition) ¥94761
sonu K ngu 1WuwediansiBeuiwuvlififaeu wiuausaznguieanadevengu ld
I | L1 . 1 £ 1 ¥ 1 a (Y a
Jur1gaaudnans (Centroid) vesngulunisinszezriisvestayalunguifiediu inalla K-
means 43giin13v191una18938u (teration) laglulsagzseuiinisdnnguisyaniainy

1 v 1

Adeadaiuliegnguiie i In13insvesinsseninAveslayauazAAudnavaIngs 29

Juismsiinnsanindeyalaifinnuedieadsiuuasdeyatunisgnidentiialisgiingule

Y
lnaganAszegienosiian nawInty An1sAuInAIgagudnalavenguliisess
unsyANaaudnaveInguliiUouLUas vseasuduIusaumuidmuneIly Fanaila

N1s¥ANguMmE K-means fivunausasaluil degui 2.3

A& & & & A A & A
.ﬁ* A &A A i"' A ‘.l.
o T A a b Ada oa
A Hal & & A d
e L L;*f‘;ﬁ‘ A g aCFA 8 P T
5 &40 ok a afaalaa ..;‘L:.,ni L ahaas
» 9% § Y 4 Lady 2 a a8 R
o o 2 o & g & 4
] L] s &
n (=] —+ s + L] o m o
u® wE e mE
0 og Q Og o
= - H o r E ]
SO BHEE AU B
- oo - Y00 . 00 - 2
(a) (b) (e) {d)

’gﬂﬁ 2.3 K-means Clustering [14]

TUADUNIINNGL K-means wioanilu 4 daunadl

(@) TuABURINAMUATINIUNGN K WagMNUAAIIAAUENAITUAUZIRNN

[

suamlddyanual + unuaaaudnansveusiazngy aeiinavun 3 nau
v aAa ¢ o & =i

(b) dningnilergaaudnarslndifgeiuinguguinign lngA1uInaINA

q

syeyvienieynan

(% s

(0 AmuAaaudnats K lnd deaglarigagqudnaisiazainudunus

1 U n:l'd d'
FLMNNIRNINIUABULURY
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(b) viegnlude (b) lUiseee aunseisinyagudliasuias

ada a

lumsiuinmAIsEegesEnINendudnatiaying onteuldae

q

Squared Euclidean (sqEuclidean) Haunis sl

K 2 K 2
dist = Z (a]-_ b]) 9139 Z (aj_ b]) (2.3)
j=1 j=1

¥

UofuarUanasYBINITIANAUMeIMALA K-means

1. Msdangusnemaila K-means amnsodwaldsniiniimaiadue
ofSuauteyasnnuazilinnunguuesteyatios

2. fumgunIIMAngUEnaMIoAAELUUABTRY K-means l#audndi
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2.6

(b) K-means (3 Clusters)

(a) Original Points

'g‘dﬁ 2.4 Limitation of K-means Clustering: Differing Density [14]
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(a) Original Points (b) K-means (2 Clusters)

gﬂﬁ 2.5 Limitation of K-means Clustering: Non-globular Shapes [14]
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(a) Original Points (b) K-means (3 Clusters)

gU'ﬁ 2.6 Limitation of K-means Clustering: Differing Sizes [14]
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INFUT 3.5 TNIT8lARUITUABUNTIATIE NN ILUUTIADINTHULEINT
Boandenanduswuulseiuaanidu 3 Junau wwn TunauksnidunisAniden Attribute
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=

wszamsadunqudeyaniinnuadiendaiuldd suuddinsyseuanaiisimss Junou

2 L3

anving unsinsgideyaiiioasrsuuitasinisuuziinsidendendn dausiwuulssiu

a

Tngdanldmadialasatieusea iAoy Na1u1905995UNITIATILVIVONANTINUIULINLA ]

Y

s al
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3.3.0.1 Yunaud 1 LﬂusﬂgumaumiﬁwmswﬁagaqﬂﬁwLLanTwmiﬁmLﬁaﬂ
Attribute (Feature Selection) Tnaldmadiadulisndula Decision Tree (C4.5) tilonA
ANMUFUNUTIENING Attribute U Class Iaan1sa1uAIAT Information Gain (IG) %38A1

W mdnlun1sdaden Attribute Nd1ARYN1ALATIERYOYA N15ATUINAT Information Gain

fmnalldanaunis fei
IG (parent, child) - entropy (parent) - [p (c1) * entropy (c1) + ..] (3.1)
Teit entropy (c1) = -p(cl) log p(cl) @1 p(c1) Ao Apuu1azduves cl

F9agyN1sARLaen Attribute M3lA1 IG guven1siaszlrdusyansnin 3InAI8E1935073

° P ! ) | v v o aa d' Y &
ANUIULNDNIAT G ﬂqﬂﬁﬁﬂﬂqﬂﬁqiqﬂm@%aﬂ%@ﬂigﬂuﬁﬂ?m FHIUNITNNN 3.2 N@Q@@‘lﬂu
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Gender | Age | Status Salary Province Height | Weight | Occupation | Occ_Group | Level Plan
M 53 Married 360000 | Surat Thani 170 65 Grocery Trading 1 Protective
M 60 Single 0| Chiang Mai 165 62 Housemaid No 1 Protective
occupational
F 25 Single 360000 | Nonthaburi 155 55 SellingFood Trading 2 Saving
F 4 Single 0| Udon Thani 103 21 Student No 1 Saving
occupational
M 60 | Widowed 90000 | Udon Thani 166 75 Registrar Police 1 Protective
F 49 Single 150000 | Ang Thong 143 63 Nurse Doctor- 1 Annuity
Hospital
M 55 Married 350000 Nakhon Si 160 65 Business Private 1 Protective
Thammarat Owner Enterprise
F 52 Single 360000 Surin 157 49 Nurse Doctor- 1 UnitLink
Hospital
M 49 Married 600000 [ Chiang Mai 176 69 Business Private 1 Saving
0 Owner Enterprise
M 59 Married 100000 | Surat Thani 165 69 Business Private 1 UnitLink
0 Owner Enterprise

NNANS9FIETYagNANTIiNn 10 AN (Attributes) Aasialul

1. Gender (se) 3 2 Instance lawn
1.2 Gender = M
1.2 Gender = F

2. Age (18) il 8 Instance laun

2.1 Age =53
2.2 Age = 60
2.3 Age = 25
24 Age =14

2.5 Age = 49
2.6 Age = 33
2.7 Age = 32
2.8 Age = 59

3. Status (@1u2) il 3 Instance oA
3.1 Status = Married
3.2 Status = Single
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3.3 Status = Widowed
4. Income (57¢lamad) I 7 Instance oA

4.1 Income = 360,000
4.2 Income =0

4.3 Income = 90,000
4.4 Income = 150,000
4.5 Income = 350,000
4.6 Income = 6,000,000
4.7 Income = 1,000,000

5. Province ({l'ﬂ%'i’ﬂﬁag:) i1 7 Instance loun
5.1 Province = Surat Thani
5.2 Province = Chiang Mai
5.3 Province = Nonthaburi
5.4 Province = Udon Thani
5.5 Province = Nakhon Si Thammarat
5.6 Provice = Ang Thong
5.7 Province = Surin
6. Height (A1ug4) i1 9 Instance laun
6.1 Height = 170
6.2 Height = 165
6.3 Height = 155
6.4 Height = 103
6.5 Height = 166
6.6 Height = 143
6.7 Height = 160
6.8 Height = 157
6.9 Height = 176
7. Weight (lwiin) 3 8 Instance dud
7.1 Weight = 65
7.2 Weight = 62
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7.3 Weight = 55
7.4 Weight = 21
7.5 Weight = 75
7.6 Weight = 63
7.7 Weight = 49
7.8 Weight = 69

8. Occupation (@13w) 3 7 Instance laun
8.1 Occupation = Grocery
8.2 Occupation = Housemaid
8.3 Occupation = SellingFood
8.4 Occupation = Student
8.5 Occupation = Registrar
8.6 Occupation = Nurse
8.7 Occupation = Business Owner
9. Occupation Group (Ngu@1TW) & 5 Instance ek
9.1 Occupation Group = Trading
9.2 Occupation Group = No Occupation
9.3 Occupation Group = Police
9.4 Occupation Group = Doctor-Hospital
9.5 Occupation Group = Private Enterprise
10. Occupation Level (u813n) 3 2 Instance laud
10.1 Occupation Level = 1
10.2 Occupation Level =2

d195U Attribute Plan ﬁ]zgaﬁmuﬂﬁﬁi& Predefine Class
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N15A1UIAAN Information Gain Y8dw@ay Attribute 91NA8E19AN519919AU

1. AUIAT IG U89 Gender finaalul

P(@)=4/10=04
P([])=3/10=0.3
P(A)=110=0.1
P(®)=2/10=0.2

Gender =M Gender = F

P(@) = 4/6 = 0.66 P(M) = 2/4 = 0.50
P(F) = 1/6 = 0.16 P(@) =14 =0.25
P(@)=1/6 = 0.16 P(A)=1/4=025

gﬂﬁ 3.6 N1SAIUIUMIAT Information Gain Y84 Gender

1.1, 3UAUAINNITAILILAT Entropy 984 Class
Entropy (Plan) =-p(1)*log2p (1) -p(2) *log2 p(2) -
p (3) *log2 p (3) - p (4) * log2 p (4)
=-[04*-132+03*-1.74 + 0.1 *
-3.32 + 0.2 *-2.32]
= 1846
1.2. Entropy 98¢ Gender = M
Entropy (Gender = M) = -[0.66 * log2 (0.66) + 0.16 * log2 (0.16)
+0.16 * log2 (0.16)]
=-10.66 *-0.59 + 0.16 * -2.64 + 0.16 *
-2.64]

=1.23
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p (Gender = M) = 6/10 = 0.6
1.3. Entropy 989 Genc

Entropy (Gender [0.50 * log2 (0.50) + 0.25 * log2 (0.25)
5 * log2 (0.25)]

0*-1.00 + 0.25*-2.00 + 0.25 *



2.AUIUAT 1G VB9 Age Hnsaalull

P(@)=4/10=0.4
P(l)=3/10=03
P(A)y=1/10=01
P(®)=2/10=02

P(®)=1.00 p(@)=1.00 P(1)=1.00 P(#)=1.00
P(I)=1.00p Ay=050 P( @)=1.00 P(®)=1.00

P(J)=0.50

gﬂﬁ 3.7 11IAIUIUNIAT Information Gain U9 Age

2.1. Entropy 999 Age = 53
Entropy (Age = 53) = - [1* log2 (1)]
=0
p (Age = 53) = 1/10 = 0.1
2.2. Entropy U84 Age = 60
Entropy (Age = 60) =-[1* log2 (1)]
=0
p (Age = 60) =1/10=0.1
2.3. Entropy 989 Age = 25
Entropy (Age = 25) =-[1*log2 (1)]
=0

p (Age = 25) =1/10 = 0.1

34



2.4. Entropy U84 Age = 4
Entropy (Age = 4)
p (Age = 4)

2.5. Entropy 989 Age = 49
Entropy (Age = 49)
p (Age = 49)

2.6. Entropy 199 Age = 33
Entropy (Age = 33)
p (Age = 33)

2.7. Entropy U84 Age
Entropy (Age = 32)
p (Age = 32)

2.8. Entropy 989 Age = 59
Entropy (Age = 59)
p (Age = 59)

et

IG (Plan, Age)
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= - [1 * log2 (1)]

=0

1/10 = 0.1

- [0.5 * log2 (0.5) + 0.5 * log2 (0.5)]
=l

=2/10=0.2

= 1% log2 (1)]
=0
=1/10=0.1

= 32

= 1% log2 (1)]

=0

1/10 = 0.1

- [1* log2 (1)]
=0

1/10 = 0.1

Entropy (Plan) - [p (Age = 53)

* Entropy (Age = 53) + p (Age = 60) *
Entropy (Age = 60) + p (Age = 25) *
Entropy (Age = 25)

+ p (Age = 4) * Entropy (Age = 4) +
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p (Age = 49) * Entropy (Age = 49) +
p (Age = 33) * Entropy (Age =33) +
p (Age = 32) * Entropy (Age = 32) +

p (Age = 59) * Entropy (Age = 59)]

=184-[01*0+02*05+01%0+
0.1*0+02%1+01*0+0.1*0+0.1
* 0]

= 1.54

3. AWIAN IG U89 Status Hnamaluil

P(@)=4/10=0.4
P(L1)=3/10=0.3
P(A)=1/10=0.1
P(@)=2/10=0.2

Status = Married

Status = Single Status = Widowed

P(@)=2/4=050 P([1) = 2/5=0.40 P(@)=1/1=1.00
P(.])=1/4=0.25 P(®)=1/5=0.20
P(@)=1/4=025 P(A)=1/5=0.20

P(@)= 1/5=0.20
5U7 3.8 N13A1UIMIAN Information Gain 4 Status

3.1. Entropy %84 Status = Married
Entropy (Status = Married) = - [0.50 * log2 (0.50) + 0.25 * log2
(0.25) + 0.25 * log2 (0.25)]
=-[0.50 *-1.00 + 0.25 * -2.00 + 0.25 *

-2.00]



p (Status = Married)
3.2. Entropy ¥4 Status = Single

Entropy (Status = Single)

p (Status = Single)
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=1.50

=4/10 =04

= - [0.40 * log2 (0.40) + 0.20 * log2 (0.20)
+ 0.20 * log2 (0.20) + 0.20 * log2 (0.20)]
=-[0.40 *-1.32 + 0.20 * -2.32 + 0.20 *
-2.32 +0.20 * - 2.32]

=1.92

= 5/ 0p= 05

3.3. Entropy 89 Status = Widowed

Entropy (Status = Widowed)

p (Status = Widowed)

M99

IG (Plan, Status)

= - [1* log2 (1)]
=0

=1/10=0.1

= Entropy (Plan) - [p (Status = Married) *

Entropy (Status = Married) + p (Status
Single) * Entropy (Status = Single) + p

(Status = Widowed) * Entropy (Status

Widowed)]

=184-[04%150+05%192+0%*0.1]
=0.28



4. AR IG VB9 Income Hinanalul

P(@)=4/10=04
P(| )=3/10=023
P(A)=1/10=01
P(@)=2/10=0.2

Income=6M

Income=150K

Income=1M

Income=360K Income=90K Income=350K

clclolelololo.

P(f)=0.33 P(@)=050 P(®)<100 P(A)=100 P(®)=100 p(M)=1.00 P(®)=100
P(I )=0.33 | DRUEL

gﬂﬁ 3.9 ANSAIUIUMIAT Information Gain 989 Income

4.1. Entropy U84 Income = 360K
Entropy (Income = 360K) =-[0.33 * log2 (0.33) + 0.33 * log2
(0.33) + 0.33 * log2 (0.33)]

=-[0.33*-1.59 + 0.33 *-1.59 + 0.33 *

-1.59]
= 1.57
p (Income = 360K) =3/10=10.3
4.2. Entropy 989 Income = 0
Entropy (Income = 0) =-[0.50 * log2 (0.50) + 0.50 * log2
(0.50)]

=-[0.50 *-1 + 0.50 * -1]
= 1.00

p (Income = 0) = 27 e
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4.3. Entropy 989 Income = 90K
Entropy (Income = 90K) =-[1*log2 (1)]
=0
p (Income = 90K) =1/10 = 0.1
4.4. Entropy 989 Income = 150K
Entropy (Income = 150K) =-[1 * log2 (1)]
=0
P (Income = 150K) =1/10=0.1
4.5. Entropy 984 Income = 350K
Entropy (Income = 350K) =-[1*log2 (1)]
=0
p (Income = 350K) =1/10=0.1
4.6. Entropy 989 Income = 6M
Entropy (Income = 6M) =-[1*log2 (1)]
=0
p (Income = 6M) =1/10=0.1
4.7. Entropy 983 Income = 1M
Entropy (Income = 1M) =-[1*log2 (1)]
=0
p (Income = 1M) =1/10=0.1
e

IG (Plan, Income)

= Entropy (Plan) - [p (Income=360K) *

39

Entropy (Income=360K) + p (Income = 0)
* Entropy (Income=0) + p (Income=90K)
*Entropy (Income=90K) +

p (Income=150K)* Entropy(Income=150K)
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+ p(lncome=350K) *

Entropy (Income=350K)

+ p (Income=6M) * Entropy (Income=6M)
+ p (Income=1M) *Entropy (Income=1M)]
=184 -[03*157+02*1+0.1*0+
0.1*0 + 0.1*0 + 0.1* 0 + 0.1* 0]

=1.16

5. ANUIUAN |G VB9 Province finssaluil

P(@)=4/10=0.4
P(F])=3/10=0.3
P(A)=1/10=01
P(@)=2/10=0.2

Province=Udon

Province=NakhornSi
Province=ChiangMai

) \
Province=Surat Province=AugThong Province-Surin
i Province=Nonburi
P =0.50
szgzo_so P(@)<050 P(W)=1.00 P(®)=050 P(A)=100 P(@)=1.00 P(@ )=1.00

P(j )=0.50 P([7)=0.50

E‘Uﬁ 3.10 NSANUIURIAT Information Gain U89 Province

5.1. Entropy U84 Province = Surat
Entropy (Province = Surat) = -[0.50 * log2 (0.50) + 0.50 * log2 (0.50)]
=-[0.50 *-1 + 0.50 * -1]
=1
p (Province = Surat) =2/10=0.2
5.2. Entropy U84 Province = ChiangMai
Entropy (Province = ChiangMai) = - [0.50 * log2 (0.50) + 0.50 *
log2 (0.50)]

=-[0.50 *-1 + 0.50 * -1]



5.3.

54.

5.5.

5.6.

5.7.

=1
p (Province = ChiangMai) =2/10=0.2
Entropy 489 Province = Nonburi

Entropy (Province = Nonburi) = - [1 * log2 (1)]

41

=0
p (Province = Nonburi) =1/10 = 0.1
Entropy 489 Province = Udon
Entropy (Province = Udon) = - [0.50 * log2 (0.50) + 0.50 * log2 (0.50)]

= -[0.50 *-1 + 0.50 * -1]
=1

p (Province = Udon) =2/10=0.2

Entropy 983 Province = AngThong

Entropy (Province = AngThong) = - [1 * log2 (1)]
=0

p (Province = AngThong) =1/10 = 0.1

Entropy 489 Province = NaKhornSi

Entropy (Province = NakhornSi) = - [1 * log2 (1)]

=0
p (Province = NaKhornSi) =1/10 = 0.1
Entropy 9839 Province = Surin
Entropy (Province = Surin) = - [1 * log2 (1)]
=0
p (Province = Surin) =1/10=0.1

RO

IG (Plan, Province)

Entropy (Plan) - [p (Province = Surat) *

Entropy (Province = Surat) + p (Province



a2

= ChiangMai) * Entropy (Province =
ChiangMai) + p (Province =Nonburi) *
Entropy (Province = Nonburi) +

p (Province = Udon) * Entropy (Province
= Udon) + p (Province =AngThong) *
Entropy (Province = AngThong) +

p (Province = NakKhornSi) *

Entropy (Province =NaKhornSi) +

p (Province = Surin) *

Entropy (Province = Surin)]

=184-[02*1+02*1+0.1*0 + 0.2%
1+0.1*0+0.1*0 + 0.1* 0]

=1.24

6.AUIBNAN |G VB9 Height amaludl

P(@)=4/10=04
P([])=3/10=0.3
P(A)=1/10=0.1
P( )=2/10=0.2

H8|ght—176
He|ght—lED

Height=165 Height=103 Height=157
Height=170 . L
)/ ; Height=155 | HE|ghl 143

P(@)=1.00 p(@)=050 P(M)=1.00 P(@)=1. oo ®)-1 00 P(M)=1.00
P(®)=0.50 P([7)=1.00 #)=1.00

sUT 3.11 M3AAMAN Information Gain 484 Height



6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

Entropy U89 Height = 170

Entropy (Height = 170)

p (Height = 170)
Entropy 89 Height = 165

Entropy (Height = 165)

p (Height = 165)
Entropy 983 Height = 155

Entropy (Height = 155)

p (Height = 155)

Entropy U89 Height = 103

Entropy (Height = 103)

p (Height = 103)
Entropy 983 Height = 166

Entropy (Height = 166)
p (Height = 166)
Entropy 989 Height = 143

Entropy (Height = 143)

p (Height = 143)

= - [1 * log2 (1)]

=0

1/10 = 0.1

- [0.5 * log2 (0.5) + 0.5 * log2 (0.5)]

- [0.50 * -1 + 0.50 * -1]

=l

= 2/ Op= U2

= - [1* log2 (1)]
=0

=1/10=0.1

=-[1 * log2 (1)]
-0

=1/10=0.1

- -1 * log2 (1)]
=0

=1/10=0.1

=-[1*log2 (1)]
=0

=1/10=0.1

43



6.7. Entropy U84 Height = 160

Entropy (Height = 160)

p (Height = 160)
6.8. Entropy U89 Height = 157

Entropy (Height = 157)
p (Height = 157)

6.9. Entropy U84 Height = 176
Entropy (Height = 176)

p (Height = 176)

A9

IG (Plan, Height)

a4

= - [1 * log2 (1)]

=0

1/10 = 0.1

- [1 * log2 (1)]
- 0

=1/10=0.1

= - [1 * log2 (1)]
=0

1/10 = 0.1

Entropy (Plan) — [p (Height = 170) *
Entropy (Height = 170) + p (Height = 165
* Entropy (Height = 165) + p (Height =
155) * Entropy (Height = 155) + p (Height
= 103) * Entropy (Height = 103) +

p (Height = 166) * Entropy (Height = 166)
+ p (Height = 143) * Entropy (Height =
143) + p (Height = 160) * Entropy (Height
= 160) + p (Height = 157) * Entropy
(Height = 157) + p (Height = 176) *
Entropy (Height = 176)]

=184-[01*0+02*1+0.1*0 + 0.1*
0+0.1*0+0.1* 0+ 0.1*0 + 0.1* 0



+ 0.1* 0]
=1.64

7. AUIAT 1G 989 Weight Hassaluil

P(@)=4/10=04
P([1)=3/10=0.3
P(A)=1/10=0.1
P(@)=2/10=0.2

Weight=21 Weight=69

O Weight=75
Weight=65 Weighi=55 Weight=63

P(@)=1.00 p(@)=100 P(I1)=1.00 P(®)=1.00 P(® )=1.00
) P )=1.00 P(A)=1.00 P(®)=0.50
P(/™)=0.50

gﬂﬁ 3.12 MIAWIUMAT Information Gain Y89 Weight

7.1. Entropy U84 Weight = 65
Entropy (Weight = 65) =-[1*log2 (1)]
=0
p (Weight = 65) = ‘Mg~
7.2. Entropy ¥83 Weight = 62
Entropy (Weight = 62) = - [1 * log2 (1)]
=0

1710 = 0.1

p (Weight = 62)
7.3. Entropy U84 Weight = 55

-1 * log2 (1)]

Entropy (Weight = 55)
=0

p (Weight = 55)

1/10 = 0.1

a5



7.4.

1.5.

7.6.

7.7.

7.8.

Entropy 983 Weight = 21

Entropy (Weight = 21)

p (Weight = 21)
Entropy U89 Weight = 75

Entropy (Weight = 75)

p (Weight = 75)
Entropy 989 Weight = 63

Entropy (Weight = 163)

p (Weight = 63)
Entropy U89 Weight = 49

Entropy (Weight = 49)

p (Weight = 49)

Entropy U89 Weight = 69

Entropy (Weight = 69)

p (Weight = 69)

R

IG (Plan, Weight)

a6

= - [1 * log2 (1)]

=0

1/10 = 0.1

- [1 * log2 (1)]
- 0

=1/10=0.1

= - [1 * log2 (1)]
=0

=1/10=0.1

=-[1*log2 (1)]

=0

1/10 = 0.1

- 0.5 * log2 (0.5) + 0.5 * log2 (0.5)]

-[0.50 * -1 + 0.50 * -1]

=1

2/10 = 0.2

= Entropy (Plan) - [p (Weight = 65) *
Entropy (Weight = 65) + p (Weight = 62)
*Entropy (Weight = 62) + p (Weight = 55)

*Entropy (Weight = 55) + p (Weight = 21)
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*Entropy (Weight = 21) + p (Weight = 75)
*Entropy (Weight = 75) + p (Weight = 63)
*Entropy (Weight = 63) + p (Weight = 49)
*Entropy (Weight = 49) + p (Weight = 69)
* Entropy (Weight = 69)]

=184 -[02*0+0.1*0+0.1*0+ 0.1*
0+01*0+0.1*0+0.1*0 + 0.2% 1]
= 1.64

8. ATWIUAT IG 989 Occupation Ansaluil

P(@)=4/10=04
P(F)=3/10=0.3
p(A)=110=01
P(@)=2/10=0.2

Occ=Nurse

Occ=Student

Occ=Grocerv

Occ=BusinessOwner
Occ=SellingFood - :
)/ ‘Occ=Housemaid OccRe?gmrar E AN

P(@)=1.00 P(@)=1.00 P(M)=1.00 p(@)=1.00 P(®)=100 p(M)=050  P(®)=033

8.1.

8.2.

P(A)=050 P(®)=033
P(J )=0.33

gﬂﬁ 3.13 NM13AIUIUNIAT Information Gain 84 Occupation

Entropy 989 Occ = Grocery

Entropy (Occ = Grocery) = -1 * log2 (1)]
=0

p (Occ = Grocery) SRV OAl

Entropy 98¢ Occ = Housemaid



8.3.

8.4.

8.5.

8.6.

8.7.

Entropy (Occ = Housemaid) = - [1 * log2 (1)]
=0

p (Occ = Housemaid) 1/10 = 0.1

Entropy 989 Occ = SellingFood

Entropy (Occ = SellingFood) = - [1 * log2 (1)]

=0
p (Occ = SellingFood) =1/10=0.1
Entropy 989 Occ = Student
Entropy (Occ = Student) =-[1*log2 (1)]
=0
p (Occ = Student) =1/10=0.1

Entropy 989 Occ = Registrar

Entropy (Occ = Registrar) - [1 * log2 (1)]

=0

p (Occ = Registrar) 1/10 = 0.1
Entropy 989 Occ = Nurse

Entropy (Occ = Nurse) - [0.5 * log2 (0.5) + 0.5 * log2 (0.5)]

-[0.50 * -1 + 0.50 * -1]
=1

p (Occ = Nurse) =2/10=10.2

Entropy 9839 Occ = BusinessOwner

Entropy (Occ = BusinessOwner) = - [0.33 * log2 (0.33) + 0.33 * log2
(0.33) +0.33 * log2 (0.33)]
=-10.33*-1.59 + 0.33 * -1.59 +0.33 *
-1.59]
s &7

p (Occ = BusinessOwner) =3/10=03

a8
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ety

IG (Plan, Occ) = Entropy (Plan) — [p (Occ = Grocery) *
Entropy (Occ = Grocery) + p (Occ =
Housemaid) * Entropy (Occ =Housemaid)
+ p (Occ = SellingFood) * Entropy (Occ
=SellingFood) + p (Occ = Student) *
Entropy (Occ =Student) + p (Occ =
Registrar) * Entropy (Occ =Registrar) +
p (Occ = Nurse) * Entropy (Occ = Nurse)
+ p (Occ = BusinessOwner) *
Entropy (Occ = BusinessOwner)]

=184-[01*0+0.1%0+0.1*0 + 0.1%
0+0.1*0+ 0.2*1 + 0.3* 1.57]
= 1.16

9. AUINAT IG 989 Occupation Group Hasmaluil

P(@)=4/10=0.4
P([])=3/10=0.3
P(A)Y=1/10=01
P(®)=2/10=0.2

OccGroup=PrivateEnterp
OccGroup=Trading OceGruop=Police

; OccGroup=NoOce OccGroup=Doctor-Hos \‘

P(I)=0.50 P(I)=0.50 P(® )= p(l= -
(@ )=1.00 (F9)=0.50 P(®)=0.33
P(@)=0.50 P(@)=0.50 P(A)=0.50 P(®)=0.33
P([)=0.33

U 3.14 MSAWIUNIAT Information Gain 483 Occupation Group
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9.3.

9.4.

9.5.
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Entropy 989 OccGroup = Trading

Entropy (OccGroup = Trading) = - [0.5 * log2 (0.5) + 0.5 * log2
(0.5)]
=-[0.50 * -1 + 0.50 * -1]
=1

p (OccGroup = Trading) =2/10=10.2

Entropy 983 OccGroup = NoOcc

Entropy (OccGroup = NoOcc) = - [0.5 * log2 (0.5) + 0.5 * log2 (0.5)]
=-[0.50 *-1 + 0.50 * -1]
=1

p (OccGroup = NoOcc) =2/10=0.2

Entropy 489 OccGroup = Police

Entropy (OccGroup = Police) = - [1 * log2 (1)]
=0

p (OccGroup = Police) =1/10=0.1

Entropy 989 OccGroup = Doctor-Hos

Entropy (OccGroup = Doctor-Hos) = - [0.5 * log2 (0.5) + 0.5 * log2
(0.5)]

-[0.50 * -1 + 0.50 * -1]

=1
p (OccGroup = Doctor-Hos) = 2/10 = 0.2
Entropy 983 OccGroup = PrivateEnterp
Entropy (OccGroup = PrivateEnterp) = - [0.33 * log2 (0.33) + 0.33 *
log2 (0.33) +0.33 * log2 (0.33)]
=-[0.33 *-1.59 + 0.33 *-1.59 +
0.33 * -1.59]

= 1.57
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p (OccGroup = Priv. =3/10=10.3
et

IG (Plan, OccG opy (Plan) - [p (OccGroup =

* Entropy (OccGroup = Trading)
Group =NoOcc) * Entropy

= NoOcc) + p (OccGroup =

p = Police) +
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10. AUIBAT IG U89 Occupation Level dassaluil

P(@)=4/10=0.4
P(l)=3/10=023
P(A)=1/10=0.1
P(®)=2/10=0.2

Occlevel =1 Occlevel =2

P(@)=4/9=0.44 P(IM)=1/1=1.00
P(J) = 2/9=0.22
P(@)=2/9=0.22
P(A)=1/9=011

U 3.15 NM3AWIUMIAT Information Gain ¥84 Occupation Level

10.1. Entropy ¥83 Occlevel =1
Entropy (OcclLevel = 1) = -[0.44 * log2 (0.44) + 0.22 * log2 (0.22)
+0.22 * l0g2 (0.22) + 0.11 * log2 (0.11)]
=-[0.44*-1.18 + 0.22 * -2.18 + 0.22 * -

2.18 + 0.22 *-2.18 + 0.11 * -3.18]

= 2.3078
p (OcclLevel = 1) =9/10=0.9
10.2. Entropy 98¢ Occlevel = 2
Entropy (Occlevel = 2)  =-[1 * log2 (1)]
=0

p (OccLevel = 2) = 1/10 = 0.1
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o

IG (Plan, OcclLevel) = Entropy (Plan) — [p (OccLevel = 1) *
Entropy (OcclLevel = 1) + p (OccLevel =
2) * Entropy (OccLevel = 2)]

=1.84 - [0.9 * 2.3078 + 0.1 * 0]
=0

A1 Information Gain (IG) AlAAINAITATUIUVDILARY Attribute 7199 LaA3

U ‘N‘ ;4 1 ‘g’
MR 3.3 N1UAIIY

ANSN 3.3 A1519LERAIAN Information Gain (IG) YadwFag Attribute

Attribute Information Gain
Height 1.64
Weight 1.64

Age 1.54
Province 1.24
Occupation 1.16
Income 1.16
Occupation Group 0.77
Gender 0.50
Status 0.28
Occupation Level 0

1NN 19EAIAN Information Gain (IG) ALAINNNITATUIUVDILAR Y

Attribute &sazi7ulad1 Occupation Level fifn Information Gain taufign Status Ao

' ' '
= % = =

aaluduaui 2 uaz Gender LUuduAUN 3 Feanyadoyasiognal amrsaagulai

v

Attribute ﬁazaﬂﬁmLﬁaﬂLﬁaﬁﬂﬂimﬁzﬁmagaﬁiaw lAun Height, Weight, Age, Province,

Y

Occupation &g Income Dudu
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NI IWINTeantNIATERTNININ Aiugid Fdldlsunsy

Weka lun1393ef1uInian Information Gain (IG) @slanaans faguil 3.16

[ Freorocess | ooy | custer | rovotae | seeciaatiutes | vsuotce

Atlribute Evaluator

| Chaose |infoGainAtiributeEval

Search Method

Chaose | Ranker -T-1.79760313436231 5TE308-N -1

Attribute Selection Mode tion output

(Mom) Pian

Start

Resultlist right.click for options} At
15:30:37 - 1+ InfoGainAributeEval
153701 - Ranker + InfoGainAliibuteEval

0.00745 13 Payment
0.001E6 12 Premivm
0.00133 11 Sum_Insure

Selected attributes: 6,7,5,8,9 4,2,1,3,10,13,12,11: 13

 staws.

oK 3| g x0

U7 3.16 HATNEINNISAUINAT Information Gain tagldlusingy Weka

INFUNINN 3.16 UARINATHENITAIUIUAT Information Gain aglusunsy
& v . aa . . a v . Aa

Weka agtiiuledn Attribute 11361 Information Gain u1n#idgn lauA Height 71iiAn IG = 0.35
uaza1RuRaNl lawn Weisht 13iA1 IG = 0.23 Lay Province 1A IG = 0.0711 d@2u
Attribute 3@ Information Gain ﬁaaﬁqm R Sum_Insure 7371 IG = 0.00133, Premium
3@ 1G = 0.00186 wag Payment = 0.00749 a1ua1diu @9 Attribute Adlan 1G dosilazlala
gnAndeniiern lUlaszvideyasely

3.3.4.2 Yunaudl 2 \udunounisuuingugndn lneldmatianisdnngu
Clustering K-means lun1suuengugnA1niidnvagadatondaiuegnguiednu gl

2 o i Avaw VYo ' i v i = I de v g

paniludnuay K nquaunildelanivun wnuAwsazngumenadeveng Nlgduga
AuENa19 (Centroid) vasngulunisinssurvinsvestayalunguaeanu ¥931nnuldela
Avued uaunauesnilu 10 nqu wiiveyadingszuu Weka iieviniswuingudeya

foll FIlPNAaNSAILANINIGTIN 3.4
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A5 3.4 MITNHAENENITHUINGUTBYARIY K-means clustering Iagldlusunsu Weka

Clusterl | Cluster2 | Cluster3 | Clusterd | Cluster5 | Clusteré | Cluster7 | Cluster8 | Cluster9 | Cluster10
Gender M F F F F F M M F F
Age 30 65 1 26 41 29 61 38 33 39
Status 2 2 2 2 1 2 1 1 1 1
Income 150K 6M 0 150K 200K 300K 1.5M 0 276K 1M
Province a7 2 9 2 9 6 9 9 9 70
Height 180 154 79 158 157 162 176 173 149 162
Weight 85 52 47 58 50 61 69 60 60 60
Occ 1 30 32 51 66 51 164 122 66 16
QOccGroup 1 25 2 8 4 8 25 46 4 8
Occlevel 1 1 1 2 1 2 1 1 1 1
Plan Protective | Saving | Protective | Saving Saving Saving | UnitLink | Protective | Saving Saving
Instance 17% 10% 29% 4% 9% 5% 3% 10% 7% 6%

Aatiugataya (Data) Nazinluinsgndunsusiely aeil Attribute W 1

Attribute @ Cluster fildainnns Classify maemaiia K-means Clustering

33.4.3 4uaauNl 3 TUABUNITATIILUUTI0INITLULUINITEDNTD

wandaaiuuuUsenuliungna Tngldmedialassieussamiiien (Neural Network) Tuns
o ° = o o &
A519LUUT1809 FadinTzuIuns aemelull

NISAIUIUNIAT Weight LDET19LUUIABINITHUZIINSIE oY onanfad
wuuUseiulvikngnan $35n1sAua il

£y 1 d‘ o a o ] ¥ £ | ei

31n610819 Case NNnun lagilified19yntayaf18g19nIun159N 3.5

AINTINYAGIRg 19taLANNN1S19 3.5 [WlUTUNTH Weka LitoFigAuIaimiA1 Wight

524790 Input Node tiag Hidden Node wagfA1uIudn1A1 Weight 5217914 Hidden Node

uay Output Node AILAMINATNSANAINTIN 3.6 LAz 3.7
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A15NT 3.5 M19eeglayaieasuuTaeInsuginsidenteransdaueiuuuUseiy

Gender | Age | Status | Income | Province | Height | Weight | Occ | OccGroup | OcclLevel | Plan
2 27 1 180K 1 165 51 2 6 1 1
2 27 1 180K 1 165 51 2 6 1 1
1 54 2 1.5M 2 168 71 3 6 1 2
2 3 1 0 1 87 11 8 3 1 1
1 2 1 0 1 89 12 1 1 1 3
2 49 1 150K 3 143 63 4 4 1 3
1 32 2 200K 4 178 85 5 5 3 4
1 35 2 1.2M 5 180 70 6 2 2 2
1 40 2 3.6M 1 168 70 7 7 2 3

ANS991 3.6 MNSI9AN Weight 58314 Input Node wag Hidden Node
Input Node Node 1 Node 2 Node 3 Node 4 Node 5
Gender -1.18 -0.44 -0.52 -0.36 -0.18
Age 1.51 0.14 0.36 0.12 -0.04
Status -1.74 0.02 -0.16 0.15 0.52
Income -0.26 0.53 0.51 0.50 0.45
Province 0.19 -0.07 -0.11 -0.08 0.03
Height -1.42 -0.25 -0.38 -0.11 0.40
Weight 0.98 0.30 0.38 0.18 0.05
Occupation -0.03 -0.05 0.44 -0.01 -0.12
OccGroup -0.22 0.51 0.55 0.41 0.36
Occlevel 1.04 0.95 1.07 0.85 0.36
Threshold -0.38 -0.79 -0.70 -0.77 -0.58

3797 3.7 M1519A7 Weight 521319 Hidden Node wag Output Node

Hidden Node Output
Node 1 2.44
Node 2 0.70
Node 3 0.97
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ANS991 3.7 AN919AN Weight 58319 Hidden Node waz Output Node (#10)

Node 4 0.49
Node 5 -0.30
Threshold -1.45

(%
Y

JUADUNNTYINIUYDILUUINADINDLUL UL UUUTEAUTINANN G984

Case ¥09YAY0LA 79913197 3.8

M13797 3.8 M15IBEN case YouyAtayaLNeYINN1TNAGOU

Gender | Age | Status | Income | Province | Height | Weight | Occ | OccGroup | OcclLevel | Plan

2 49 1 150K 3 143 63 4 4 1 ?

(% (%
U

JUNDUNITINUYDILLUUINEDY HHIT

1. 1A Normalization Attribute (-1, 1) Yausiag Attribute sasabufiann

gnInuae lagiAl max, min FRFNNTIgALazAN IR NgAYRLsaY Attribute

range = (max - min)/2
base = (max + min)/2
norma_attribute = (attribute - base)/range

1.1 @1 Normalization Attribute ¥89 Gender

range =(2-1/2 =05
base =2+1)/2 =15
norm_Gender =(2-15/05=1

1.2 A1 Normalization Attribute 999 Age

range = (54 -2)/2 =26
base = (54 +2)/2 =28
norm_Age = (49 - 28)/26 = 0.81

1.3 A1 Normalization Attribute 189 Gender
range =(2-1/2 =05
base =(2+1)y2 =15



1.4

1.5

1.6

1.7

1.8

1.9

10.

11.
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norm_Gender =(2-15)/05=1

A1 Normalization Attribute 983 Status

range =(2-1/2 =05

base =(2+1)/2 =15

norm_Status =(1-1.5)/0.5=-1

A1 Normalization Attribute 98¢ Income

range = (3,600,000 - 0)/2 = 1,800,000
base = (3,600,000 + 0)/2 = 1,800,000
norm_Income = (150,000 - 1,800,000)/1,800,000 = -0.17
A1 Normalization Attribute 984 Province

range =a - L2 &7

base =(5+1/2 =3

norm_Province =(3-3)/2=0

A1 Normalization Attribute 294 Height

range =(180-87)/2 =46.5

base = (180 + 87)/2 =1335
norm_Height = (143 - 133.5)/46.5 = 0.20

A1 Normalization Attribute 989 Weight

range =(85-11)/2 =37

base =(85+ 11)/2 =48
norm_Weight = (63 - 48)/37 = 0.41

A1 Normalization Attribute 983 Occupation

range =(8-1/2 =35

base =8+ 1)/2 =45

norm_Occ =(4 - 4.5)/3.5 =-0.14

A1 Normalization Attribute 983 Occupation Group

range =(7-1/2 =3
base =(7T+1/2 =4
norm_OccGroup =(4-4)/3=0

71 Normalization Attribute 984 Occupation Level

range =(3-1/2 =1



base

norm_Occlevel

=3+1)/2 =2
=(1-2)/1=-1
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2. JalaAn Normalization Attribute ¥8aufay Attribute Wa? ATUIUNIAN

Activate Function ileFuanadluluusly Hidden Node mugﬂmwﬁ 3.17

[y

0
(=

o

0.0

S
e =

'
=

33?

.
o
=

Py

S

=
~
£

Height

-0.38(w0)

=
/ &
=
&

N
o

[y
B
)

FX)=1/1+e-X

Activation

éo

0.98

-0.03

Function

-0.22

X = (A1*W1) + (AZ*W2) + (A3*W3) +

(An*Wn) - WO

Ly
(=]
A

U

=
N

3.17 wanan1sAuIAuluAvae Hidden Node
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91N 3.6 Sitava 5 Hidden Node 3siimseuamerluusasivun
Faseluil
2.1 Al Hidden Node tuaii 1
Node 1 =(1*-1.18) + (0.81 * 1.51) + (-1 * -1.74)
+ (-0.17 * -0.26) + (0 * 0.19) + (0.20 * -
1.42) + (0.41 * 0.98) +
(-0.14 * -0.03) + (0 * -0.22) + (-1 * 1.04) -
0.38
= 0.5293
F (Node 1) =1/1+e%%
=0.71
2.2 Awaanaiiu Hidden Node Tvuail 2
Node 2 =(1*-0.44) + (0.81 * 0.14) + (-1 * -0.02)
+ (-0.17 * 0.53) + (0 * -0.07) + (0.20 * -
0.25) + (0.41 * 0.30) + (-0.14 * -0.05) + (0
*0.51) + (-1 *0.95) - 0.79
= -2.2063
F (Node 2) =1/1+ e<(-2.2063)
=0.1
2.3 duanimenly Hidden Node Twunil 3
Node 3 =(1*-0.52) + (0.81 * 0.36) + (-1 * -0.16)
+(-0.17 * 0.51) + (0 * -0.11) +(0.20 * -
0.38) + (0.41 * 0.38) + (-0.14 * -0.04) + (O
*0.55) + (-1 *1.07) - 0.70
= -1.8509
F (Node 3) =1/1+ 18509
=0.13
2.4 gnsely Hidden Node Twiundl 4
Node 4 = (1*-0.36) + (0.81 * 0.12) + (-1 * -0.15)
+(-0.17 * 0.50) + (0 * -0.08)+ (0.20 * -
0.11) + (0.41 * 0.18) + (-0.14 * -0.01) + (O
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*0.41) + (-1 *0.85) - 0.77
= -2.0646

F (Node 4) 1/ 1 + gt206%0)
= 0.11
2.5 fusasmathu Hidden Node Tnund 5
Node 5 =(1*-0.18) + (0.81 *-0.04) + (-1 * -0.52)
+(-0.17 * 0.45) + (0 * 0.03) + (0.20 * 0.40)
+(0.41 * 0.05) + (-0.14 *-0.12) + (0 *
0.36) + (-1 * 0.36) — 0.58
=-1.6316
F (Node 5) =1/1 +tt6310

=0.16

3. nasantaa1luualu Hidden Node ka2 AruaaniAtlulvug Output

Node asialuil

\ FX)=1/1+eX
0.7 21.45
2.44
Activation
o_zo_g-,- SUM Function
-+ 2 X = (A1*W1) + (A2*W2) + (A3*W3) + ...... (An*Wn) - WO

U7 3.18 uamansAnaaAilulnunyes Output Node
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[

AwBmATll Output Node fail

Node 0 = (0.71 * 2.44) + (0.19 * 0.70) + (0.24 *
0.97) + (0.21 * 0.49) + (0.26 * -0.03) -1.45
= 0.6731

F (Node 0) =1/1+e%"
= 0.66

4. nasnlaamneuudy wuasinaulvieglutiavesdeyaly Attribute

range =@d-1/2 = 15

base =@+1)y2 = 25

Plan =(0.66 * 1.5) + 2.5
=3.49

[

FWAANBUTIYNABINYAM A MTU case © TAWAU 3

M99

Error rate ~ 0.49

3.4 Yuil 4 NITWAILIAURUUNITHUZUNNTSLEDN YN ARA N WUUUTLAUTIN
TumMsWRIAULUU Web Application Liien1siuziinnisidendendnsusilseiuiiin
Fdeldmfiunslunsinseiuaeiannssuy dssieludl

3.4.1 Awnzsnazdnwanuduldle

A laANeIiATIERasgULUUYRINSKUEEINS R NTaNaNN N UsEAUTIn

Va o o a

sudansfnwenuduldldlunstaundusuuwagnisldnuszuy Fai3deaniunisimu

AuwuulugUwuuves Web Application M1a1311305095UN15M9UHI Web Browser IE ua

Google Chrome fignunsaldauniunisitounedumesidnla

3.4.2 MSNAIUITZUY

Tun1sWaunfuluy Web Application 1ian1suugi1n1s@ ondonans s
Useiudiin §deldlusunsuniw PHP lumsWeulusunsuiamn Web Application Livelausia

nulusunsy Weka fllassaialunisiauinmsiveuse daguseluil
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Web Application
(PHP)

Web Browser

63

h 4

Web Server
(Apache)

A

Data Mining
(Weka)

gﬂﬁ 3.19 Weka and PHP Integration Overview Structure

DIAUTENBUNAN UM TAAUINIIT 83RDI211I19 Web Application Aulusunsa

Weka A9 (1) Web server 1tu Apache (2) TUsunsun1wi PHP (3) Library d@nsuldlunis

Wnszviveyamematia Data Mining Tuduvesnisiauiiidelavinisasalnanes weka

nelalwames app server Wieldlunisiiu data waglva classification model leainnis

a ¢ v Y a L. ° a o O v A o v
'JLﬂiq%WGUa%aﬂ’JEJWlﬂ‘Nﬂ Data mining bagNINIIVYUATIAINIYNTIWY PHP LW@LﬁEJﬂIGZNTU

TUsWN5U Weka LNabaAINaaNSNIuNINMLEIa8

3.4.3 A1500ALUUNTINL9TEUUAITIINY

Tun1sWmunauluy Web Application [®N1TWUEINISE 0T ONAR S

Useiudin Rdelainiseenuuuniinnessuudmsuludnvesldou Wimsldnuuazidilaeg

(User friendly) wagtiteliluntinaslunmssuadeya sudsiieldnimeilunisuwanwadnsse

{ldau Inennseenuuuntied msumsiasedugldanu (Client) ez imunduwivled

fnseankuUYiNee sawalull



Username

Password

Login

U1 3.20 sonuuuntige Login

Gender

Age

Status

Income

Province

Height

Weight

Occupation

3
L]

U

=
7

3.21 s@nuUUniIeNseNtayagna’

64
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Plan ABC

sUnM7 3.22 senuuuvitineuaninan1suugiuuulseiy

3.5 YUl 5 NAFIUITUU

o ) o v o v . . A ° & &

dmsunivadsu elawmuidunuy Web Application Lieluziin1siaenae
HARSugiLuuUsEiu Aren1sinmilesteyalagldinatialaseeussamiien (Neural Network)
wazsUIfe@ Ul (Decision Tree) i aauysaluda Al nuaunsaveaeadildany Web Application
wietslunsuugtiazinavawuuyssiunwunzaulviunigna dslunsiauiuagnaaey
Al [ a a o 14 [ & A f < 3 4
Wiedndsgdnsamvessiuuunisuuginaglinadns Ae 1Wesiduinugndouazay
wiugIveIguRUUMskUEINISiRan TN AR Mgl UUUTEAUTIn NSVl o s Uaya B
WIdelAldenliiSnsaaey Al

1. nmnaaeulagn1siusyAtaya 20:80 (Evaluation on training set) lnglyyn
Poyadnuiuieay 80 AU Training WazTeeay 20 dnsunisnaaey

2. NMSAUIN Precision & Recall Livan1sinnauazUseiliuyseansainvesguiuy
Fan15AuIns Precision & Recall agtlusinusz@nsninvedluinaiannmansie Confusion

Matrix ﬁ 3.8
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M1519% 3.9 Confusion Matrix @1%5UAIWIRY Precision & Recall

Predicted \ True Yes No

Yes TP FP Precision

No FN TN

Recall

Tnen

[

True Positive (TP) fia AuIUTkuznTenuTedadseluy class AfdaRansan

[

True Negative (TN) Aa 1u3uibuzinseiudoyaasalu class Nlalarigs
NN

False Positive (FP) A8 31uiuikuziiiady class An18amansan

False Negative (FN) fio s1uiuiuuziinidu class aldlamiasiansan

FegnINITAIMIN Precision Uay Recall ddasialuil
True Positive

Precision

True Positive+False Positive

True Positive

Recall

True Positive+False Negative

17
=1

AIBYIINITATUIUNIAT Precision & Recall mﬂgﬂLLuumiLLusﬁﬂmiLﬁaﬂ%
a (v '3 v aa el' o =l -«-igil a [ 6 v aa
NAFHAUNLUUUTLNAUTIR mﬂgﬂm 3.23 HANITHULUINITLADNYDNANNUNLUUUTLAUTIN

FIUIUNINUA 13 case aelyluswnsy Weka

Result3.arff
elation: Dataset_clustered_predicted
4:Instance_number 2: Gender 3: Age 4:Status  5:Income 6 Province 7: Height 8: Weight 9: Occupation 10: OccGroup 11: Occlevel 12 prediction margin | 13: predicted Plan  14: Plan | 15: Cluster
. Numeric Nominal Numeric Numeric Numeri Numeric  Numeric Numeric Numeric Numesic Numesic Numeric Nominal Nominal Nominal |
1 00 M 530 10 3600000 10 170.0 650 10 10 10 0999532 Protective Protective clusterd
2 10 M 60.0 20 0o 20 165.0 620 20 20 10 0994181 Protective Protective clusterd
3 20 F 57.0 1.0 00 30 152.0 65.0 1.0 10 1.0 0.999999| Protective Protective cluster2
4 3.0 F 67.0 30 oo 3.0 152.0 69.0 3.0 20 1.0 0.996961| Protective Protective | cluster2
5 930 F 210 10 oo 30 150.0 48.0 290 80 20 0.852472| Saving Saving clusters
6 940 F 210 10 0o 30 150.0 480 200 80 20 0852419 Saving Saving clusters
s 95.0 F 210 1.0 0o 30 150.0 480 29.0 80 2.0 0.852365] Saving Saving clusters
8 3440 F 10 20 0o 2.0 88.0 100 30 20 1.0 -0.999548| Saving Annuity clusterg
9 5140 MW 360 20 oo 90 180.0 800 440 190 20 -0.748787 | Saving Annuity cluster?
10 607.0 M 16.0 20 oo 20 171.0 640 320 20 10 -0.876504| Saving Annuity clusterd
1" 2475.0 F 320 20 360000.0 270 157.0 49.0 9.0 6.0 1.0 -0.998189] Saving UnitLink cluster1
12 25440 W 59.0 1.0 1000000.0 10 165.0 69.0 16.0 20 1.0 -0.554967 | Annuity UnitLink clusters
13 27480 F 480 20 8000000 69.0 158.0 60.0 16.0 80 1.0 -0.309879 Saving UnitLink clusterd

JUT 3.23 waniswuziinisiengeuuulseiutinlaeldlusunsy Weka
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ANSANUIAL Precision & Recall 3nnNani1swuzyn dsvazidenssnalui

1. Precision & Recall @#15UN15WA15841 Protective

4
Precision = Z x 100 = 100 %
4
Recall = Z x 100 = 100%
2. Precision & Recall d15Un15Wa15847 Saving
3
Precision = g x 100 = 37.5%
3
Recall = g x 100 = 37.5 %
3. Precision & Recall @1%13UN13W213047 Annuity
0
Precision = Z x 100 = 0 %
0
Recall = Z x 100 3 0%
4. Precision & Recall @%5un15fa1sadn Unit Link
0
Precision = 5 x 100 = 0 %
0
Recall = 5 x 100 = 0%

a (% (3

NANISAIUIA Precision & Recall @1nsunisuusuinandaaiuseiuntdu

v a I

Protective finnugnaaduaziiuglunisuuziiiieuiu class 1M1aaNa118g 100%

nswuziIndn Sugiuseiudelu Saving finnugndeunazuiiugdiegn 37.5% wagnis

wuzthrandasmiUseiudemdu Annuity uag Unit Link Saaugnseduasuiugnegn 0%

3.6 9ufl 6 NsagUHaN1TIA

dwiuludnvesmsaguuanside wafildnnisinmeiuaginnndunuy Web
Application ieuuzinsidendonansusiuuulseiu neldmaialasstieUssamifioy
wardulifnaule saufimumnzauuaranudullldvesnseuuuinvesiddeiian
Anuiuresiienigy lnsRansanainAedsuazdrudoauuninigiu deiinasinig

UsunUN195199 3.10 fadl
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ARl AUNAY
4.50 - 5.00 WaNgaNLNTIEn
2.50 - 3.49 LANNZEUNIN
2.50 - 3.49 WiIlNzauUIunang
1.50 — 2.49 WALt oY
1.00 - 1.49 wanzastioniian

TUNS1IAMUUNNZ ANVBINTBULLIANININY NATUIIARRALazEuDELUY

WINTFIUIN gasNIsAIMIALRRskazdudg IR Al

I = ~a
AITRIALRAY X =

2%

N

k)

X A9 HaTIUATLUUTIILALUNGY,

Yx A HaTINAzLUUNIalungl uaz N Ao IUIUATEIYIRY

NP MG PDIRIN bUUNAIFIU

k)

S.D.

SD. = \/NZXZ_(ZX)Z

N (N -1)

A9 U UULINTIIY

DX o waswvesazuvuulungy

2 N 1 U o L2
z X AD  NATINVDIALLUULAAZAIUNNIANEDS

N

A ° v
A8 '“U']U’J‘UQLSUEJ’JGU']@}
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NAYRINISIAY

NANITILATIZRIIUITEITO NITWRILIAULUU Web Application Litalugzidinisiaen

1%
I a v L3

Fondniueiuseiudin Ingldwmelialassineussamiion wazauldsndulalaaSauiieu
futanusvasduasnuide dall

1. nansduaseisazUsediuuuusiassnsuusiinsdendendnsaeiusy iy
¥in lnglimatalassisussanniion wazauldnngula

2. mam{'ﬁlmwzﬁgﬂufuumiLLuzﬁ’]mm%am%awﬁmﬁmsﬁﬂwﬁu%‘im Tagldnaila
laseneUssanmiien wavaulinndula

3. ASWAIUIAULUY Web Application Wowuzhns dondendnsausiussfuiin
lngldmatialassinaussa oy wavsuldsndula

4. namsUssiiiudufnsiolday

4.1 mansdaAsIziarUseiiuuuusianInsuuzinnsendenans ueiUseAudan Tne
Tnaiialassdneuszeammiiey wazduldandula (Inquszasada 1)
9INNSUAUBLLIAANSWAILIR LU Web Application tewuziinisidende
nAnAuTUsEAuTAn nsdlfnwusenUssiudiauiamis TneldmedalassroUszamidion
wardulddnaule 91nuuUsiassnisuuriingd endenanSausiuudse Tt saslsiu
ané Adeildfinmsusuidiunansouunfnmside Tnemsiananmsussdiuandidesay

| =

5 vy Tnauatlunisinusyiiung @9

AldY 4.50 - 5.00 fiMamanedn wangauLniign
AR 3.50 — 4.49 TAUNLNEIN ANNZELLNN
AR 2.50 — 3.49 TAUMNEI1 WLNZELUIUNAN
ANlads 1.50 — 2.49 Smumnedn wsnautien

ANARY 1.00 - 1.49 dAuvangd wingautesiign

HaUsEdiunlasuaInnauiteg eIy Tunsieseilseufisuaade e

[

ATTAUAUMLZALYBINTOULLIAALALLUUTIADINTHAILIAULUU Web Application
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P o A dglj a (% 6 v Aa =] a o v aa ! = v a
WBLULEINSIEoNToRaNA T USEAUTIN ASEANY USEMUseiutinuwianils lngldnaia

laseinedszamiisanavduldindula IsvasBenannylernymumsed 4.1 dssialuil

M3199 4.1 NaNITUTEEIUAUMNNZANVDINTOURLIANINFT 18y

Windannsuszifiu Aady X S.D. LAY
1. AULINEENUDY Data Preparation 4.40 0.55 gaunn
Module
2. ANUNUIEENVDY Data Transformation 3.60 0.55 6N
3. ANMUNUNITENUDY Data Mining Technique 4.20 0.45 gaunn
4. ANMUNUITENVDY Testing & Evaluation 4.40 0.55 gaunn
5. ANUIANNZELTBININTINVDS Model 3 4.60 0.55 917N
Total 4.24 0.04 g9u1n

NANTNA 4.1 Uansliiua1 nan15UsEuANUANILELYINTOULUIAALAY
WUUTA8INTNAUIAULUY Web Application ien1skuzdin1sidentondndaeiuseiutin

ASMANY USENUsenudinwianie Ingldmadalaseieuszamieutazaulidndula lne

'
LY =

KA sUTEIUlAe TN nzaNegluseRuawnn BelAade X 71 4.24

4.2 nan1sasIEnzuiuunsiuziinsidendenaniueiuseiudin lagldinaialasedie
Uszanniiey wazdullinndula (nguszasade 2)

NANISILASIEMBLUUIIABINITHULLUINISLADNTBNAR A UNUTEAUTIN USHEN

v
a v Al

Usziudiauanils lagldmatinlasevieUseanieutazaulddgedula Feuddedleisnis

¥ o

naaaulagn1sLuIyAteya (Evaluation on training set) lagldyntayadiuiusosay 80

Y

a

d1%13U Training Lazsouag 20 195UNTNAADU LonadauarUIziiulszsansnInues
sUku lneifinisiuSeuilsudesiduninugnisuasaiiuudug1venisinsisideya
(Correctly Classified Instances) 31nuIudoyananun 3,290 Instances 31nNTsiaeNlY8a

oSy 3 I3 WUilayanum s 4.2 desialuil
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M1599 4.2 WisuiguAnLgnAeuiug1veInsidenlddaneiiiu dmsunisuugdinig

A dy a v 6 U
LONYDNANNUNLUUUTENY

a6y danaIny wWasiduadnugnsauiugn (%)
1 Decision Tree & Neural Network 91.73%
2 Neural Network 63.80%
3 Decision Tree 53.98%

91NA15197 4.2 wanIRalUS uisuaugneARiug1veIsanes iy wanliiui
nsdenlddanesiiulasstieyssamiien saududanesiudalidadula iesiduaiay
v 1o = = = a > o o o ¢ @ v
gnaesiugInigan 91.73% luvaznnisiienlddaneinuiedfiivesiduninugnees
wiugeendn 63.80% wag 53.98% mua1iu JuFenlidanasnuuuunanlun1siasie
sUsuuNswugthnsiiengendnsinsiwuuysyiu lngindayaiinlusunsy Weka wivatiely
a ¢ v ¢ a 1% Y @
nsaszmsUluuliees maanssuiuulinaiiiinseils sgludnuazves Node Auuans

Tugﬂﬁ 4.1
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4.3 NMIWAIINAULUU Web Application Wlauuzinnisidendendnsuaiusziuida Tng

ldwatialassvieyszamiien uazauldnagula (Ingussasada 3)
druvesnsdnsefldau fandunuadsldiauduiuy Web Application tiie

wuzthnsEendenansaeiUseiuiin faunsaldaulduu Web Browser Tngiinthas (User

Interface) @ nsumsldnu dwanduzun 4.2 - 4.5

-

Login

JUN 4.2 w1198 Login Litawnl¥aussuy

Alfnugadudumuueyseiugin Alsiaduwnursediauilueugn fwezaiuise
Login vewinldauszuula lnensendeyaadlutes Usemame uag Password wenay

Login tald g5z uy
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TNB msupance

1WA oy anunmw sreldcial

KEYv v 26 ‘ laa - 360,000
018w SvK3Q dkun  dougv
wunviuusen, winviu, 1 v | nsviInw - v 46 165

)

.-/l\

- -

rungnuuls:Au

JUT 4.3 mihaensendeyagnm

Alguniluiumuuedsziudin nsendayagnAnlewiu iienuziuazineaus

HandauswuuUsERuImLNzauiugne tneiinsnsendeyaasludesnsensall

U

v

\d0n Drop down list twe
n3eneny (MLav)
\&n Drop down list @01uUnIW

nsanselenal (Faaw)

d 1

\@an Drop down list 81w (NilUoy aﬂaumﬁumawuumsuw)

9

\&0n Drop down list 49nindios

Y

(%
| o

nsendeyadiugaimtnlagiu (Fav)

Y

<

roinsendeyandnuillinsuaiu (Required Field) 3azaunsanalavinguuy

AU
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sunswgaaaadw 90/7

- . -
; i ghs:ile 7 U Aunsoviivany
BLallalTUE M AE TR g] = =

90 U suiBuAuiionsudnyry

nuus:iu 1,741,300 uan
sDainsule 70
s:e:9a1HUASDY 219 90U
ADWAUASDVEVEQ 100%
Busefu 2%nn 2 U duAsuaiy 89 U
1BuAsuriikuady oy 100%
waus:Tewls 100%

€ dounau

SUN 4.4 wihwevihnguuuUseiuliuignen

X Uaktidw sunswgaaaaiw 90/7

MTL[I AMILY !

ENTIYAY Gunsosena
wionSLIIUAIEA Wnaanargdyan

&
dasziiielseiung
" Auie 7 7
uARuATRIBIUURNATIETY 90 1)

;Q FuluansAu
® g%‘ n 2 71 fausuiinsusss
M24,6,8 10,12, 14
08 29 ynii] Heusitingugsii 16
quisasueny 89 1

v o
Tassmsiiiaalny a Fuanufunsesiin

s BT o anandunn 100%:

TUNTNE - -

Wenlsenune

121310 ﬂ%W Asfinnena1gRyN
90/7

SUN 4.5 N1N994ane PDF s18asdenwuuysyiy
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4.4 wan1suszliududaalldnu (Inguszasade 4)

nan13UszifiufuLuy Web Application Lilenisuugtinnisidendonanfsiuuy
Usgiu ddndumsannguildanumduiummneyssfudindmou 5 5 ieinainuiis
wolaveanislduszuy waznanisuugthyssianuuuUssiuligndn dainnsuanawanis

Uszilluszuudiufnsioldanu fAawmnswn 4.3

P59 4.3 uansnanuianelandsliiuauruy Web Application lieuugiiin1siaenae

NARAILUUUTE U
o o Aiade STAUAIIUNS
a9u 378N13 S.D.
x wala
1 | AUANUANZANTDIRULUY Web App | 4.20 0.45 1Nitgn
2 | suenuasaIntunislday 4.60 0.55 1niian
3 | guanuisnelalunisussuiana 3.40 0.55 1N
4 | munwsImveInsidsruuau 4.80 0.45 1nAan
Total 4.25 | 0.06 wnTign

AULUU Web Application tieluziin1siaontondaiuauuuuseiy @aunuane
Useiugdnlianuaulakarainuiisnalusiuresninsinvesnisidaussuulussavaniign
A a A = 3 = = 1 Aa (3 °o v w 3 £
A aden 4.80 tesanniduniesliedisnisvrenduseleyd luardudaunduniuaing
azanlunisldnuiaiade 4.60 Fadudruimunureseiuiinlaiiniesdovignuzii
wuuUsEAuNgnA1ABInis a1dufiauae AuANUWIRNEZaNYRIRULUU Web Application 3

1 a 1Al o w 4 A v o & v Y [ J d' 1l
ALR[YBEN 4.20 LL@%@W@‘UQ@‘V}’]Sﬂﬁlﬂﬁuﬂ’g’mﬁ’]Limﬂa\‘ﬁ/lfﬂﬁ’e)‘Uﬂ‘UQﬂﬂ’] ALR[YBYY 3.40



Ui 5

unagy afuse uazdalauauue

PINMIANIATeSe NINAUIRULUL Web Application Liiauugiiinisiden
FonansneisziuTin IngldweialasewheUszamiey wazdulifadule nsdfinwviuson
Useiudinudanis Tasenideiiifaguaszasd iledinsgisUuuuuasimudiuuuy Web
Application ieuuzihnisidendeuuuys: fu TngldinadalassdeUszamitounassals
dnanla Idinaasuutsoanluiadoseg fueluil

1. a5Unan1sivy

2. AUTIUNANITIVY
3. UBLAUDLULIIUITY
a

. Usglgaunaglasuannnisyininenanus

5.1 d3UNan15AY
a3UNaNITITLLT0IN1TWAIUIAULUY Web Application tieouuziinI1siaenie
WanduaUseiutin Ingldmadalassigdseaminisn uazduliidnduls lngasuna ds

(%

snuazdunna Ul

5.1.1 a5unamIATIwRLUUTIa0INTHAILIALLUIY Web Application tiVaukugii

n1sideantananuUseiutin Iesldwatialasneusyaviou wasaulddngula

=

Susulagn1svin Attribute Selection lngldinaila Decision Tree (ID3) Ll

AWIUMAN Information Gain (IG) vedwsiay Attribute lagagyinnisAaIden Attribute M3lAN

G g9 WeUszansnnlunisiinszviveya nasnidmideyanladliuvingutdeyanis K-

. a o 1 [ [ 1 ¥ o [ o

means Clustering 1iladnuunnguteyassnilu 10 nguuad drlvasrsguuuunisuugiingg
a4 & a o o« v v a ! = = a ¢ | =

WenFendninauuulseiumemaiialasaiigUssaniioy 8991nn153ATIERUT suiey
a A aca = Yo e ! Y] ~a A N ..

watlaviseIsn1siienlddanesiiusening dane3umgs Ae Neural Network kag Decision

Tree Audanaiviunay neldlusunsy Weka lun1sinsigidianugnaessaiuglunis

wensel Fan1sdentddanesiuwuunanillidnugndesudugigeninge nlddanesiy

We7 91.73% uadurluinailaainnisita szt luiauifuluy Web Application n1s

LULUINNSEBNTBNANS IUTE AU
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512 a3UHan15duas1eiuaslszliunuuingedn1snaulfulyy Web

v Aaa

Application tisuugiinsidendananiunlsziudin lasldinatalassuigysyainingsl

waraulifndula

(%
av A

ASBULUIAANITILUUINABIEINSUNSIFedUsEnaulUAe 3 d1ude 1)

v i

Data Preparation Module fialuganisinsgudayaiveringnszuiun1sinsien 2) Modeling

Y

ca v

Module Aalugan1sinszvideyalnlanadnsNfednis lnelidanesiiu Decision Tree wag
Neural Network 3tas1giilSeuisutuasidunlanuuduglunisiugun 3) Evaluation
Module AalugadIuY0IN1INAARY UseLiuNg Fanavesnsiseluadsll avanunsatily
Uszgndldauiieuurtinisidendeuvuyszfuresgniliedamnzaulnedidovig 5
vimlﬁ‘dizLﬁum’mmmzamaaﬂia‘uLm'aﬁmﬁf@ﬂuizﬁuga Waedi (X = 4.24), (S.D. = 0.04)

LY (3

5.1.3 agunan1sWmuIAuLUY Web Application LiauugdIn1SiaantaHaA 9

Useiutie lnelunadalasetneUssa ol wazsulinnaula

NaU Tz UAULUY Web Application nsuuzihnisdendouvudseiudin
nFunueUsEiudinsiuiu 5 518 Aldldduwuy Web Application lunisuugiiuuy
Useiuiinssiuenudesnisvesgnén funuaneyussiudiam 5 meldussdunnuiionels
vdsnsldanuszuy lnelimnufisneluduvesnmsswesnisidauszuulusefunniian
1dudl (X = 4.80), (SD. = 0.45) Inglvimnuiiuinduinsesleniiusslewl arunsavaenis
18 uazasamindodeliunuieyseiu ludduiiaes iWusumiuazaanlunisldau

finuade (X = 4.60), (S.D. = 0.55)

5.2 9AUS18NaN1599Y

NNTILATIZRLUVIIA0INITHAUIAULUU Web Application LilauuziIn15ta0nae

a Y

a o & U Ao v prP) % a ' ~
NARAMNUSAUTIN tneldimatinoanasNuwuunay neldmalalassuieUseainsiey

(Neural Network) uaginatiadulsidndwla (Decision Tree) Tunsiiaszvideya uaa1nn1s

AATIRFURUUNSHUzNSdonFauuuUseiulutunaugavnelaedenltmalinlaseie

4

Usga ey lonaoonundudiuiu Node wagariminsguingusay Node (Input Node,

Hidden Node wag Output Node) Lilatiluasisfiuuuy Web Application N154u£8IN13

Aa %

Wondendniaeiuseiudin Nileanugnieuasiiugiagin 91.73%
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=2 4

nsdentdivatia Neural Network iudumeugniinglunisinsieideya faudian

Y

HATNSNTHUzINSIRNTonan ueUsEANIRlANgNABIRAEIANILUEEe uidalde

Y

Aa ldaunsavinanudnlanasnsiulainnuivesuaansuuunlaegnals Fes1991n0154
waila Decision Tree MinadnsaanulugukuuYes rule base Feaunsaviianuinlalag

Menudunnvesadnsiuuldeeisls

(%
a

1 =3 LY o a Y (3 v aa o U a v 2 A
’e)EJ’1ﬂliﬂmmaawﬂummuzmwamm%ﬂszﬂummmmmﬂm%u Wuyedssian

wsenquuatuUUsiunuuzdiity Fanaanstdslianunsoirluuugdniiodnausvigla

sala ° Na  aa o 1%

959 AIUU maﬁwwmmiu;uzmL‘flu%aLLUUUizﬁ’umwmmmzamugﬂﬂ

5.3 Jaiauanue

5.3.1 nswisundeudeyaliauy saliftetluiin et Wudunsuildinaiuy
dosndeyaiildsuan daufiewarnuarliauysal iwu muddeuvastoya (Duplicated
Data), Yoyaga e wagn1suuasuszinnvesteya (Data Type) Wiauisaldaulaiy
Tusunsuiidentld 1wy nsuvasteyalvieglusuessiay (Categorical Data) Lagn1sulad
Joyalviegluguiuu ARFF Format ilusiu

5.3.2 HanTswuzingilnnuinnan Wesnyadeyanlvssuuiseuidallidieme

(% ' £
% ¥ = Y A

iegratu toyanldluanwidel dulvgidudeyainiignAeuuuyseiulszunn Protective

Y Y
(%

waz Saving Wuduauun fdeyaigndAr@enuulsziudsean Annuity Lag Unit Link &

Jruruegdes Wisuiludesazua 15% vesduiudeyaianun Asdunadnsnisuugiid
v A ] . . . = o 9

ONADINIAITIZEBNUILUU Annuity taz Unit Link Nantovaslume

5.3.3 ANSHAILISEUUiasagananauided et luldnulaasdusuins dusu

v

AniANNaulaaunsadkwIAnnsvimilesteyaiiluussendluivesrnsnigiudoyagneni

! a ¥ =

Museiudinegual riinyar1ungadu dinsigideyagnaiiieaanlusludy a3

Y

a

campaign v139a3135z VLIl LUzI WA AT uUUYsE AUTInanuIT mnevesgnAn w3ed
136n9152UU Financial Needs Analysis fianunsanuziiuuudseiunudmune (Life goal)
uazluziu sz fumumsannsalunstssdovesgndld eudladgmnsdaue
yeuvuUseiudilimunzay uazlinsafuaudonisvesgndn esandunuaziuiden
yeuvulsziunldsuaneniviugdiiugndn Tngliauladngnéfinnudesnisuazanansa

Frszandeuseiulavsalal
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5.4 Uselevinlasuainnisyininenunus

N

1. {338lafinsfnyn TAsent wazseuinszUIuNSImlestaya Naunsainly

e3>

Uszgnalduazaneaiunisinauegludagiu

Ya v

2. {33gldidn1sinAuAIImITeya (Research) igaiungufn1sviunilesdeya

Y

v 1 1Y o

Fuidnwduaimauyanadugiiiestes Faduiiugiunddyvenisinidenaznis
ASNATIHAIUDUY
3. gIdulniFeuiuaginduniseentuusEuuN1seu (Application Flow) wagnis

WALNAULUU Web Application taluziinisidengenandugiiuulsziudin
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