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3.1 NM9AATIENLBYAAIE CRISP-DM

3.2 WNRNIWLEUN (Context Diagram)

3.3 WARNTNNSZWA2BYA Data Flow Diagram

o o 9 id .
3.4 AINANWHTYBIBYA (ER-Diagram)

3.5 N15ANLLLLAL (s

3.6 unaqu

RMIS DATABASE

S
HR DATABASE

Data Preprocessing

4

Association Rule

Pattern Analysis

Prediction Model

m‘wﬁ 38 unil 3 ASDUUHIAATDI AT



108

3.1 n'ﬁ"nquﬁfmdﬂﬁw CRISP-DM

ﬂ"l‘Wﬁ 39 uni 3 ﬂ‘jZUfJuﬂ’]i?JLﬂ‘ﬂZ‘lﬂﬂﬂﬂdﬂ A3l CRISP-DM

PR v

N3IZUINNITILATIENIBYAAIY CRISP-DM %38 Cross Industry Standard Process for
Data Mining WensnZulud m.e. 1996 lagpausaniiazss 3 uSSvAe Daimler Chrysler, SPSS
waz NCR Afn19Wmudu Workflow smsgaudmduniasvinnilesesys Usznaunas 6
AURDUNAN 9T

3.1.1 39nuazienlalugsfia (Business understanding) indumenusnaasnszuaunis
dl ! ¢ dl o ¥ a
fiyalliinsinmuenlansyuauniamnigsialnasas

v v
i o

NIRTIENVDYAN]

P v

s lafiuTynnegugUaesnisinsnzneeyantsanen iy

a

falngnisinansivays nastalvintuuiniiegends Tuil 2564-2565 el unnswsuns
voyauminlen daurayafifidmnmnnuazyinndusan
5.1.2 dpifiuuazsrusananyalnAsy (Data Understanding) 34moun1sdaifit uas
FIUIIMIBYA ARDATUNITRINTUNINIINTBUAINGNABITEsayadi (asy Tneidenanesly
vayavanevEaLa iR naeasuiudngUarasaiidmualy
WAlAsneayalavinnisifiusausananyasndulon hitps:/www.pea.co.th/anniis
azyinaRTIaEELYEYAT [AYinnT9auganE (A legANgnADIIasIeys LazRaNTHIan

voyan1Tl i axlranyaimavidaduiunadonsayaunsaamnlslunsiingg
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& Skip to Content | \. 1129 PEA Contact Center ~ mnadndnys amdafunaoi \ clc] duw Search

nalwdugiing

PROVACIAL ELECTREITY AUTHORITY

wa 1 (mAIrio) .1Bavlnu

1129 PEA Contact Center

Mendus1y  anasy  awdieiulihy  E-SERVICESY  andlkaoianasv [SEE

wyszuulnsAwi 1129 fomwiinuios

¢ % =

1129 PEA CONTACT CENTER LIVE CHAT E-MAIL FORM
aaudnunln urvAuFwmiviaaulad AanoaaunuruSd
(o] s

mwﬁ 40 und 3 Fulan https://www.pea.co.th ﬁsf‘lﬁj"ijﬂﬁﬂm‘ssfﬁ‘vw\gl/ﬁ

Farayaniale i H41uau 3147 518013 Uszneunts 9 uaavatan 1eyandn

axisznaunis I 9139%9U98 999TA AUIARLEES AN Uszinn tiue

1id i \iau dwna  Sowia dsaan Fnuiad Wi mnnafiad
2| 1 2564 unsAn - iiaslyi 1y 1023 Alatad/iue 30(100)A
3| 2 2564 auaniug - sl 1y 1030 ATatas/ihiug 30(100)A
4 3 2564 fiwau - s 1 1178 Alatnd/ihius 30(100)A
5| 4 2564 wmau - i 1y 1320 Alates/zTue 30(100)A
6 5 2564 Wammeu - wu 1 1301 Alatad/iug 30(100)A
7| 6 2564 fiquay - e 1y 1236 Alatad/Tue 30(100)A
8 7 2564 asngiAu - sl 1y 1268 Alatas/ihiug 30(100)A
9 ] 2564 Auvneu - gl 1 1241 Ala%nd/ihius 30(100)A
10 9 2564 Aumou - sl 1y 1177 Alatesfiue 30(100)A
11 10 2564 panAu - gl 1 1221 Alatad/ihiug 30(100)A
12 11 2564 WaAimgu - imelu i 1175 ATa¥ae/Hhiue 30(100)A !
13| 12 2564 sunAu - uns 1y 1166 Alatas/ihiug 30(100)A
14 13 2564 unsAn - uws iuffians 448 Aladns/ihlue 30(100)A
15 14 2564 aumius - uns 1h/fians 453 Alatas/iiue 30(100)A
16 15 2564 fiunau - uwns uffians 518 Alafad/ilue 30(100)A
17 16 2564 wiEnay - ung 1hu/fans 553 Aladns/irlug 30(100)A
18 17 2564 wammen - sl 1hu/fians 542 Ala¥as/iTue 30(100)A
19| 18 2564 finungy - ligely 1hu/fians 528 Ala¥nd/t1Tue 30(100)A
20 19 2564 nsngqAu - sl 1h/fians 553 Alatas/diue 30(100)A
21| 20 2564 dawAu - ligalui uffians 539 Alafad/ilue 30(100)A
22 21 2564 Augnau - G ] 1hu/fans 516 Aladns/irlug 30(100)A
23| 22 2564 panau - sl 1hu/fians 536 Alafasd/iTue 30(100)A
24 23 2564 waAInou - ligely 1u/Aans 515 Aladns/ihlus 30(100)A
25 24 2564 funan - i 1h/fians 529 Alatas/iiue 30(100)A
26 25 2564 unsAn - gl ARENATTULUAL 2854 Alatadi/ihiug 30(100)A
27| 26 2564 aumug - iiaslyi ARINATTUUUIAL 2798 Alatas/#aTus 30(100)A
28 27 2564 fiunau - sl AREVASTUTUNAL 3219 Ala¥asi/ihiue 30(100)A
29 28 2564 weEy - ligely ARTWATTNTUIAL 3080 Ala¥asi/thlug 30(100)A
30 29 2564 Wammeu - ansand ARENATTUTUIAL 3301 Alafas/Elus 30(100)A

AW 41 Uil 3 gﬂaﬂﬁUﬂﬂ‘jT‘l}T‘V\W\Tﬂ

3.1.3 wiaEnnoya NTenly (Data preparation) TWABHNNTUL AILEY AT TATALTINHNN

uazidants ey luguuuuiinsandmiuinfuainsm uiuneuns il Tnandsvintids

= ¥ . o © % a g
BDHNVIYNFAD (Data cleaning) NﬂT"h’LQ@’]ﬂﬂu‘ﬂ’NN"lﬂ TG"I?.IN?I‘LAW@H U
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3.1.3.1 yiIn9ARAENY8Y A (Data Selection) ABNTTAALABNYDYATIANIZEN

e Talunistinssnneys

WAAsIERgyaansAaienaoyalnanisyin Data Cleaning #ayaanesnunnsly
T Tnsusnaayaennuazdnaiui induduenn mndamnizaeyafisudnlunistnsi o
Tunwgas 91mu 4 uoavidon loun 1 dmdn Uszon swafines Saduayafidndni

ma(UAesnzneeya

1 |meter type level
2 |[NO house M
3 |[NO small industry M
4 |[NO agriculture M
5 |NO agriculture M
6 |NO house M
7 |[NO house M
8 |NO small industry M
9 |[NO small industry M
10 [NO agriculture M
11 |NO agriculture M
12 |NO agriculture M
13 |NO agriculture M
14 |NO small industry S
15 |NO small industry S
16 |NO house S
17 |NO agriculture S
18 |NO house S
19 [NO small industry S
20 |INO house S
21 [NO small industry S
22 [NO small industry S
23 [INO house S
24 [NO agriculture S
25 [INO small industry S
26 [NO agriculture L
27 [NO small industry L
28 [INO agriculture XL
29 INO except XL
30 [NO small industry XL

'
a o

A ! v Vv o 4 £
AT 42 Uil 3 1ayasessTawrnAvinnisdmdenteyauan

3.1.3.2 ¥11N19NAUNT8928YA (Data Cleaning) ABNNSYINAIINALBIAYDYA

nnazuauniansiesaLLaznIaun Y (M3eay) Tensteyad Hgnansesnliangnunys

o/

A9EEgINIEYA FadunandAtyeegIueeya NKBRTIEneeyanfiiun1eei

v (% ¥ P v [ 1 9/& Pl
1) 9938518971015 1 M AnTzreayalavinnisunfuuazauYesya GenaiAens

1 2 ¥ 2 ' 9
o o/

IBYAWLIN IDYNVIIHAWET Nl ez e nawinveses luuaazueanzDansm s

[ Y
o o o/

P Y, A v
QM%Z\J"JLﬂ‘j’]féiﬂﬂﬂﬂﬁgﬂrﬂﬂ’]Luuﬂ'}‘iﬂﬂﬁ

v 1 v Pl 1 v '
a

- 99%9@ (Province) 8 9 MA2DYDY NALASIZI WUINAISAA HiaeasidsgnI1suas

U

I
o

=2 o QQ/ = o/ ¥ ! o/ ¥ ' dld = ' ! dy
FIVNTITAUYN UWATHNIIBDHDY 3 NIUBYBUVIHNIN AD L%ENT‘V?N, WU, LNT PNU
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b [ (sHaminme)
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ﬁ pR| o ) ¥ A o ~ 4
AT 43 undl 3 vinnnanaunseszeys O e UAmem

H

v 1 v 1 1
= s AA

- Uz (Type) § 7 ¥naegasy NALATIE WUINAITAR Fnregaafilgnan1suas 39

U

1 (% 1

o Ay A o/ ¥ o dld A v v 1 v
NINITALYN ULATHNIUBYDEY 4 NIVBUBYNTHNIN AD INHATNTIN, LY, ?:IﬂLQMﬂ"ITWW"I,

[

HATUNTTHINIALEN AT

&l Swdmdusnnfise

] daffianns

i nmds

pacdusn i

A 3uq

L[] gmamnTTuTMOIRAEn

i o & i | ° ~ g
A 44 Ui 3 vinandunassaeyas Uszsan esiludieaizn
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3.1.3.3 uwasgUuuueeswaya (Data Transformation) iiuiumaunIsuLaweyalugUuuum

sngvayalnoglugl item set ipladmsun1simAiasisinaeABn1ses data mining #

P v A o ¥ v o Y
Angiznaoyalafunisiuanyansly iy @l
1) i3

P o v v 1 (%
Lﬂ‘i’]z%ﬂﬂﬂ@ﬂ"lﬂ"lﬂmﬂﬂgﬂ LLUU%EHN@’JﬂﬂW‘ﬁ’JNﬂQN?.I’EN?I’EIE;I]@T%LL@

Ay3tiae auIAReas (Meter) (AN AaUIARa5 15(45)A ) iHasanuanyatan auadines
15(45) B9NMHAATIE

¢ o 1 v
N1BHRIIZUBTINNQHNIDIVRIANLADT ANNAT Gf’ifi IARBLAEN “ 15(45)A”

aeniAies uasayamaglugy item set Tng “15(45)A" uniA1 “yes”

2) §ALATIZNEBYAYIINITUL AV ULLLZBHANILNITIINNGHYBIYDLA [WID

an3dan auafliaes (Meter) anadians 30(100)A uilaseoyamag lugy item set Tog
“30(100)A” UWNHAIT “no”

aa

£161

3.1.4 §3NUUUIIADY (Modeling) FUAAUNITRTNAUULN NATIAFIIAT LALH
Wan1931ATeeya lneannsalrmalAian19mne 817 N139uun (Classification) N3

WLNNRY (Clustering) WATNITRINAIMNINAUS (Association rule)

v P2 ¢ Y v v e ! °
fﬂfJLﬂi’]ZﬁW’ﬂ’ﬂﬁiﬂ'}Lﬂi’]:ﬁﬁ?l’ﬂ?;lj@ﬂ')f—.lL‘VW]‘LAV’WVN@’WHTN‘LAH\‘] UUNTIFITRNUTZLAN

apya (Classification) Tagnislalumanisinaulauuunuly (Decision Tree) Feluiunaniiaz

g tnialnladpeuidige Tnelalusunsilavinniiasneya megnaoyadid

=]
PLNBN

énﬁ
he
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1 [meter  Jtype level
2 NO house M
3 NO small industry ™
4 NO agriculture M
5 NO agriculture M
6 NO house M
7 NO house M
8 NO small industry M
9 NO small industry ™
10 NO agriculture M
11 NO agriculture M
12 INO agriculture M
13 NO agriculture M
14 NO small industry S
15 NO small industry S
16 NO house S
17 INO agriculture S
18 NO house S
19 NO small industry S
20 NO house S
21 NO small industry S
22 NO small industry S
23 NO house S
24 NO agriculture S
25 NO small industry S
26 NO agriculture L
27 NO small industry L
28 NO agriculture XL
29 NO except XL
30 |NO small industry XL

v A ¥ &

T 2 T T
ﬂ']Wﬁ 45 unil 3 ﬂﬂﬂjﬂLLﬂmWiUmeﬁ PLABTNHNTIATTENBHNYVINANG

S A

mﬂgﬁmwﬁ Usznaunas 3 uaeviadan Ae

- U5z (type) Usznoumag 4 A1 Ao LIRASNTIN, “LT’TM, ElﬂL’;wfﬂl’]TWWy’], AAFNNT
THIUIALEN

_ gunfiees (meter) Usznaumag 2 A1 Ae (Aun 2wnfiass 30(100)A (no) , 247A
Amas 15(45)A ) (yes)

_Usznnnnals nn Uszneusag S nnalsnngaua 1-1000 M nns e Wsaun

1000-2000 L Tastsinsaus 2000-3000 XL Ttrinndaus 400030
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'
o/ o/ i a

¥ o o/ aa A o/
n3&3WlaAA Decision Tree azvinnnsdadanuaan3doniidaaudniusiunaauniign
d?/ [ ¢ & aa S o dl
Puniulmaungaees Tree (root node) nasaniufazmuaavadoadallGey q Twnism

(4 o 7 o A (dy Yo o dl = ! . . ' dyo ¥
pnaNTLsEeueavataniiaztu@adn ABunan Information Gain (1G) AMHATWARAlASIN

aNN1INITAIALARzueavs DRt uiuARENenueav3anTIHAT 1G NnTige

IG (parent, child) = entropy(parent) = — [p(c1) x entropy(c1) + p(c2) x entropy(c2) + ...]

Tagd entropy(c1) = -p(c1) log p(c1) Wag p(c2) Aa aNiaziduuad c1

° A A rd o 1 A A rd 1 1 1
AsAHIATuAAzianniDansuiuAsai enueanidinifiian 1G Nnfigand
o o ¥ & v o 7 a 4
11134 Root 289 Decision tree ﬂ‘LI@’lmmmHﬂﬂ@ﬁﬂﬂi@ﬂTﬁN@@WﬁLiju meter (ARTIAHLADT) yes
o
WAZ No AT
o ' an  © v o 1 N
1) AHINAT 1G 2B9UBANITTIN year INNVBYRAFINITAAINIAT |G il

entropy (parent)

- ply) x logzp(y) + p(n) x logzp(n)
- [0.6167 x 10g2(0.6167) + 0.3833 x

l0g2(0.3833)]
- [0.6167 x -0.6974 + 0.3833 x -1.3835]

- [-0.4321 + -0.5303]
= 0.9623

entropy (WR = 2564) = - p(y) x logzp(y) + p(n) x logzp(n)

- [0.5932 x 10g2(0.5932) + 0.4068 x
log2(0.4068)]

- [0.5932 x -0.7534 + 0.4068 x -1.29706]
- [-0.4469 + -0.5279]

= 0.9748

entropy (WR = 2565) = - p(y) x logzp(y) + p(n) x logzp(n)
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= - [0.6529 x 10g2(0.6529) + 0.3471 x
log2(0.3471)]

= - [0.6529 x -0.6151 + 0.3471 x -1.5266]

= _ [-0.4016 + -0.5299]

= 0.9315

IG (parent, child) = entropy(parent) — [p (W& = 2564) * entropy (W] = 2564) +

p (Wa = 2565) * entropy (WA = 2565)]

0.9315]

o 1 an . v o [ v,
2) AHITUAN IG ABNLLBFANSLIF province "V”Iﬂ"ilﬂﬁdﬂﬂ’]ﬂ’]ﬁﬂﬂ’]uqmﬂ’] IG T@I@Nﬁ

= 0.9603 - [0.6221 * 0.9748 + 0.1196 *

= 0.9603 - [0.6064 + 0.1114]
= 0.9603 - 0.9571
= 0.0029

Vv

entropy (parent) = - p(y) x logzp(y) + p(n) x logzp(n)

= - [0.6167 x 10g2(0.6167) + 0.3833 x
l0g2(0.3833)]

= - [0.6167 x -0.6974 + 0.3833 x -1.3835]

= - [-0.4321 + -0.5303]

= 0.9623

entropy (Wa = Chiang Mai) = - p(y) x logzp(y) + p(n) x logzp(n)

= - [0.5932 x 10g2(0.5932) + 0.4068 x
log2(0.4068)]

= - [0.5932 x -0.7534 + 0.4068 x -1.2976]

= - [-0.4469 + -0.5279]

= 0.9748

entropy (W® = Nan) = - p(y) x logzp(y) + p(n) x logzp(n)
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= - [0.6529 x 10g2(0.6529) + 0.3471 x
l0g2(0.3471)]
= - [0.6529 x -0.6151 + 0.3471 x -1.52606]
= - [-0.4016 + -0.5299]
=0.9315
entropy (W& = Phrae) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6434 x l0og2(0.6434) + 0.3566 x
log2(0.3566)]
= - [0.6434 x -0.6362 + 0.3566 x -1.4876]
= - [-0.4093 + -0.5305]
= 0.9398
|G (parent, child) = entropy(parent) — [p (W& = Chiang Mai) * entropy (W) =
Chiang Mai) + p (W& = Nan) * entropy (W& = Nan) + p (W& = Phrae) * entropy (W& = Phrae)]
= 0.9603 - [0.6221 * 0.9748 + 0.1196 *
0.9315+ 0.1213 * 0.9398]
= 0.9603 - [0.6064 + 0.1114 + 0.1114]
= 0.9603 - 0.9571
= 0.0029
3) ATWateAn 1G 289upAVEO9R type mﬂ‘ﬂymjﬂmmﬁaﬁqmméq G Tasasi
entropy (parent) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6167 x log2(0.6167) + 0.3833 x
l0g2(0.3833)]
= - [0.6167 x -0.6974 + 0.3833 x -1.3835]
= - [-0.4321 + -0.5303]
= 0.9623

entropy (W® = house) = - p(y) x logzp(y) + p(n) x logzp(n)
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= - [0.5932 x 10g2(0.5932) + 0.4068 x
l0g2(0.4068)]
= - [0.5932 x -0.7534 + 0.4068 x -1.2976]
= - [-0.4469 + -0.5279]
=0.9748
entropy (W& = small industry) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6529 x l0g2(0.6529) + 0.3471 x
log2(0.3471)]
= - [0.6529 x -0.6151 + 0.3471 x -1.5266]
= - [-0.4016 + -0.5299]
=0.9315
entropy (WA = agriculture) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6434 x log2(0.6434) + 0.3566 x
log2(0.3566)]
= - [0.6434 x -0.6362 + 0.3566 x -1.4870]
= - [-0.4093 + -0.5305]
= 0.9398
entropy (W® = except) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6434 x 10g2(0.6434) + 0.3566 x
l0g2(0.3566)]
= - [0.6434 x -0.6362 + 0.3566 x -1.4876]
= - [-0.4093 + -0.5305]
= 0.9398
IG (parent, child) = entropy(parent) — [p (N® = house) * entropy (W& = house)
+ p (W& = small industry) * entropy (W& = small industry) + p (N® = agriculture) * entropy (W&

= agriculture) + p (NR = except) * entropy (W& = except)]
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= 0.9603 - [0.6221 * 0.9748 + 0.1196 *
0.9315 + 0.1213 * 0.9398 + 0.1667 *
0.8810]
= 0.9603 - [0.6064 + 0.1114 +0.1114 +
0.1469]
= 0.9603 - 0.9571
=0.1172
IINNITATNIIAT |G ?mmmmmw‘%ﬁqﬁwuéwéq G 2e9upRviaTon type ﬁﬁ"lﬂﬂflﬂﬁf\m
(0.1172) Foiaadenuaanadon type Tuntiulium root uazazApsinnsuanisannlum
root aanluanrayaluunazmndaaaiAeuFeaii uasKAAsIsITaNLIN TR0
weEDan type (house) Uaz type (small industry) Tuanssasssfisunas uaaelln

fasannlufiaadniusduuenviaionts feaslreyaladunadns uafinadflasy

y s

%4 a o & o ¥ id o o Aan i
HTIIFTH U NLABIUUIALATN @N‘H‘HWQLﬂi’]ZC‘Vi?.I’ﬂNuﬂﬁﬁﬂiqﬂiﬂuﬂi‘uﬁﬁiﬂﬂﬂ@\tﬂﬂﬂﬂLL@WV]TLI’W]

type agriculture Way except

msfunAunazLeavadantusrAud 2 aeainlnun root ewAn IG Annfign
209uaan3dan type fusuanayaiannalnelanadnoiuaunfinesf lnsuninsgu
a s & L Ady
WAz AABTIUIALAN Fatl
o ! aa i aa s . . ¥
1) AuIeA 1G 289uannadan Type uaruaan3dam province 289 agriculture 31NYBYA

AHITOANINAT IG (AAd

entropy (parent) - ply) x logzp(y) + p(n) x logzp(n)

~ [0.3333 x 10g2(0.3333) + 0.6667 x
1092(0.6667)]

- [0.3333 x -1.5851 + 0.6667 x -0.5849]
- [-0.5283 + -0.3899]

=0.9183

entropy (W& = Chiang Mai) = - p(y) x logzp(y) + p(n) x logzp(n)



119

= - [0.5932 x 10g2(0.5932) + 0.4068 x
l0g2(0.4068)]
= - [0.5932 x -0.7534 + 0.4068 x -1.2976]
= - [-0.4469 + -0.5279]
=0.9748
entropy (W& = Nan) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6529 x l0g2(0.6529) + 0.3471 x
log2(0.3471)]
= - [0.6529 x -0.6151 + 0.3471 x -1.5266]
= - [-0.4016 + -0.5299]
=0.9315
entropy (W& = Phrae) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6434 x log2(0.6434) + 0.3566 x
log2(0.3566)]
= - [0.6434 x -0.6362 + 0.3566 x -1.4870]
= - [-0.4093 + -0.5305]
= 0.9398
IG (parent, child) = entropy(parent) — [p (W& = Chiang Mai) * entropy (NR =
Chiang Mai) + p (W& = Nan) * entropy (W® = Nan) + p (W& = Phrae) * entropy (W® = Phrae)]
= 0.9603 - [0.6221 * 0.9748 + 0.1196 *
0.9315+ 0.1213 * 0.9398]
= 0.9603 - [0.6064 + 0.1114 + 0.1114]
= 0.9603 - 0.9571
= 0.0029
1.2) FuageAn 1G 209ueavEDas Type Lazueavatan province 489 small industry ’V’]ﬂ?jj’mjﬂ

AINITOANINAT IG (Fail
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entropy (parent) = - ply) x log2p(y) + p(n) x log2p(n)
= - [0.3333 x 10g2(0.3333) + 0.6667 x
l0g2(0.6667)]
= - [0.3333 x -1.5851 + 0.6667 x -0.5849]
= _ [-0.5283 + -0.3899]

0.9183

entropy (W& = Chiang Mai) = - p(y) x logzp(y) + p(n) x logzp(n)

~ 05932 x 10g2(0.5932) + 0.4068 x
1092(0.4068)]
~ [0.5932 x -0.7534 + 0.4068 x ~1.2976]

= - [-0.4469 + -0.5279]
=0.9748
entropy (W& = Nan) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6529 x l0g2(0.6529) + 0.3471 x
l0g2(0.3471)]
= - [0.6529 x -0.6151 + 0.3471 x -1.5266]
= - [-0.4016 + -0.5299]
=0.9315
entropy (W& = Phrae) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6434 x 10g2(0.6434) + 0.3566 x
l0g2(0.3566)]
= - [0.6434 x -0.6362 + 0.3566 x -1.4870]
= - [-0.4093 + -0.5305]
= 0.9398
IG (parent, child) = entropy(parent) — [p (W& = Chiang Mai) * entropy (W) =

Chiang Mai) + p (W& = Nan) * entropy (W& = Nan) + p (W& = Phrae) * entropy (W& = Phrae)]
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= 0.9603 - [0.6221 * 0.9748 + 0.1196 *
0.9315+ 0.1213 * 0.9398]
= 0.9603 - [0.6064 + 0.1114 + 0.1114]
= 0.9603 - 0.9571
= 0.0029
1.3) AMWIDAT 1G 2a9uBANSTan Type wazuaansdan province 484 house mﬂﬂymd@
AHITOFMIIAN |G TARIH
entropy (parent) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.3333 x 10g2(0.3333) + 0.6667 x
log2(0.6667)]
= - [0.3333 x -1.5851 + 0.6667 x -0.5849]
= - [-0.5283 + -0.3899]
=0.9183
entropy (W& = Chiang Mai) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.5932 x 10g2(0.5932) + 0.4068 x
log2(0.4068)]
= - [0.5932 x -0.7534 + 0.4068 x -1.2976]
= - [-0.4469 + -0.5279]
= 0.9748
entropy (W& = Nan) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6529 x 10g2(0.6529) + 0.3471 x
l0g2(0.3471)]
= - [0.6529 x -0.6151 + 0.3471 x -1.5260]
= - [-0.4016 + -0.5299]
= 0.9315

entropy (W& = Phrae) = - p(y) x logzp(y) + p(n) x logzp(n)
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= - [0.6434 x log2(0.6434) + 0.3566 x
l0g2(0.3566)]
= - [0.6434 x -0.6362 + 0.3566 x -1.4876]
= - [-0.4093 + -0.5305]
= 0.9398
IG (parent, child) = entropy(parent) — [p (W& = Chiang Mai) * entropy (W) =
Chiang Mai) + p (W& = Nan) * entropy (W& = Nan) + p (W& = Phrae) * entropy (W& = Phrae)]
= 0.9603 - [0.6221 * 0.9748 + 0.1196 *
0.9315+ 0.1213 * 0.9398]
= 0.9603 - [0.6064 + 0.1114 + 0.1114]
= 0.9603 - 0.9571
= 0.0029
1.4) AUAtA IG 2B9usansdas Type wazuesvsdan province 284 except @Wﬂﬂyﬂﬁjﬂ
AINNTORIINAN |G (PR
entropy (parent) = - p(y) x logzp(y) + p(n) x logzp(n)
= -[0.3333 x 10g2(0.3333) + 0.6667 x
log2(0.6667)]
= - [0.3333 x -1.5851 + 0.6667 x -0.5849]
= - [-0.56283 + -0.3899]
=0.9183
entropy (W& = Chiang Mai) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.5932 x 10g2(0.5932) + 0.4068 x
l0g2(0.4068)]
= - [0.5932 x -0.7534 + 0.4068 x -1.2976]
= - [-0.4469 + -0.5279]
=0.9748



123

entropy (W® = Nan) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6529 x l0g2(0.6529) + 0.3471 x
log2(0.3471)]
= - [0.6529 x -0.6151 + 0.3471 x -1.5266]
= - [-0.4016 + -0.5299]

0.9315

entropy (W& = Phrae)

- ply) x log2p(y) + p(n) x logzp(n)

— [0.6434 x 10g2(0.6434) + 0.3566 x
l0g2(0.3566)]
- [0.6434 x -0.6362 + 0.3566 x -1.4876]

= - [-0.4093 + -0.5305]
= 0.9398
IG (parent, child) = entropy(parent) — [p (W& = Chiang Mai) * entropy (NR =
Chiang Mai) + p (W& = Nan) * entropy (W® = Nan) + p (W& = Phrae) * entropy (W® = Phrae)]
= 0.9603 - [0.6221 * 0.9748 + 0.1196 *
0.9315+ 0.1213 * 0.9398]
= 0.9603 - [0.6064 + 0.1114 + 0.1114]
= 0.9603 - 0.9571
= 0.0029
2) AWIDAN 1G 2B9uBRAVEE9R Type et year 284 agriculture mﬂﬂymj@mmcm
Aaean 1G Tassi
entropy (parent) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.3333 x 10g2(0.3333) + 0.6667 x
log2(0.6667)]
= - [0.3333 x -1.5851 + 0.6667 x -0.5849]
= - [-0.5283 + -0.3899]
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= 0.9183
entropy (W& = 2564) = - ply) x logzp(y) + p(n) x logzp(n)
= - [0.5932 x 10g2(0.5932) + 0.4068 x
l0g2(0.4068)]
= - [0.5932 x -0.7534 + 0.4068 x -1.2976]
= - [-0.4469 + -0.5279]
=0.9748
entropy (WR = 2565) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6529 x 10g2(0.6529) + 0.3471 x
log2(0.3471)]
= - [0.6529 x -0.6151 + 0.3471 x -1.5266]
= - [-0.4016 + -0.5299]
= 0.9315
IG (parent, child) = entropy(parent) — [p (W& = 2564) * entropy (W] = 2564) +
p (WR = 2565) * entropy (W& = 2565)]
= 0.9603 - [0.6221 * 0.9748 + 0.1196 * 0.9315]
= 0.9603 - [0.6064 + 0.1114]
= 0.9603 - 0.9571
= 0.0029
2.1) AuItAN IG 2asuannadan Type wazusnvaian year 284 small industry mﬂﬂymd@
AHTOFMIIAN G TARIH
entropy (parent) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.3333 x 10g2(0.3333) + 0.6667 x
log2(0.6667)]
= - [0.3333 x -1.5851 + 0.6667 x -0.5849]
= - [-0.5283 + -0.3899]
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=0.9183
entropy (W& = 2564) = - ply) x logzp(y) + p(n) x logzp(n)
= - [0.5932 x 10g2(0.5932) + 0.4068 x
l0g2(0.4068)]
= - [0.5932 x -0.7534 + 0.4068 x -1.2976]
= - [-0.4469 + -0.5279]
=0.9748
entropy (WR = 2565) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.6529 x l0g2(0.6529) + 0.3471 x
log2(0.3471)]
= - [0.6529 x -0.6151 + 0.3471 x -1.5266]
= - [-0.4016 + -0.5299]
=0.9315
IG (parent, child) = entropy(parent) — [p (W& = 2564) * entropy (W] = 2564) +
p (WR = 2565) * entropy (W& = 2565)]
= 0.9603 - [0.6221 * 0.9748 + 0.1196 *
0.9315]
= 0.9603 - [0.6064 + 0.1114]
= 0.9603 - 0.9571
= 0.0029
2.2) FuameAn IG Pasuann3ian Type wazuaavatan year 284 house @"Iﬂ‘ﬂym;ll@ﬂ"m"l‘m
Aruanemn 1G Tasadl
entropy (parent) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.3333 x 10g2(0.3333) + 0.6667 x
log2(0.6667)]
= - [0.3333 x -1.5851 + 0.6667 x -0.5849]
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= - [-0.5283 + -0.3899]
=0.9183
entropy (W& = 2564) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.5932 x 10g2(0.5932) + 0.4068 x
log2(0.4068)]
= - [0.5932 x -0.7534 + 0.4068 x -1.2976]
= - [-0.4469 + -0.5279]
= 0.9748
entropy (W& = 2565) = - ply) x logz2p(y) + p(n) x logzp(n)
= - [0.6529 x 10g2(0.6529) + 0.3471 x
log2(0.3471)]
= - [0.6529 x -0.6151 + 0.3471 x -1.5266]
= - [-0.4016 + -0.5299]
= 0.9315
IG (parent, child) = entropy(parent) — [p (W@ = 2564) * entropy (W& = 2564) +
p (Wa = 2565) * entropy (WA = 2565)]
= 0.9603 - [0.6221 * 0.9748 + 0.1196 *
0.9315]
= 0.9603 - [0.6064 + 0.1114]
= 0.9603 - 0.9571
= 0.0029
2.3) FuaneA IG 2asuaanaian Type Lazueavaton year 299 except mﬂ"aymj@ms\ma
Asaeuan 1G Trssi
entropy (parent) = - p(y) x logzp(y) + p(n) x logzp(n)
= - [0.3333 x 10g2(0.3333) + 0.6667 x
log2(0.6667)]
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- [0.3333 x -1.5851 + 0.6667 x -0.5849]
- [-0.5283 + -0.3899]

= 0.9183
entropy (W8 = 2564) = - p(y) x logzp(y) + p(n) x logzp(n)
- [0.5932 x 10g2(0.5932) + 0.4068 x

l0g2(0.4068)]

- [0.5932 x -0.7534 + 0.4068 x -1.29706]
- [-0.4469 + -0.5279]

= 0.9748

entropy (W8 = 2565) = - p(y) x logzp(y) + p(n) x logzp(n)

~ [0.6529 x 10g2(0.6529) + 0.3471 x
log2(0.3471)]

- [0.6529 x -0.6151 + 0.3471 x -1.5260]
- [-0.4016 + -0.5299]

= 0.9315
IG (parent, child) = entropy(parent) — [p (W& = 2564) * entropy (W] = 2564) +
p (Wa = 2565) * entropy (WA = 2565)]
= 0.9603 - [0.6221 * 0.9748 + 0.1196 *
0.9315]
= 0.9603 - [0.6064 + 0.1114]
= 0.9603 - 0.9571
= 0.0029
IINN9AINIAT |G 2Bsuaansdan Type aauaanidan province wazuen3ian
year WU2IAN G 289uaANSTan Type (agriculture) nausnn3dan province ﬁﬂ'm’mﬁ'qﬁ

(0.2516) wazuannadan Type (except) AauBaNaian year HAnu1ngaeasnndu (0.2040)

(4 3 =3 A aa s . aa s ‘d? ﬁ T T o dl !
PNHUIILRBALBANIUIRN province WAZLEANTUIA year AUNNLUUINUALUTEAUN 2 ABIIN
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PZ |

Vv ° A A r'd X 1
Twum Root LASNILATITRIBHNNWLITNITATRILLBD AU Type (house, small industry) Tﬁ\l

ansnaswivunayinnese [Uln feseinufiaudsiusiuuesvaianin Geaglanyaln

1. Vv
%A

unadnsrnadinesfinsuninsgin uay Lepsaunan Aeliydinsnzieeyaswinnig
AI o/ dl aa i . ¥ ! p=
wanfivarnlvualuseduil 2 aesusanadan province, year sanllausayaluunaylnuad

ANTNAIRDLLAEINM

= o

msfuanaunazuean3tanlusesiuf 3 fusiuansyaionme e lnadnsiiv
a (dl 9/01 a v @ o/ dgj
ﬂuﬁmmmwfmummg’m LAY RPDTVRIALAN AT
NAUIUAT IG 1asuaanadan Type (agriculture) wazwann3dam province (Chiang
Mai) [Wueavidan year (2564, 2565) IINVBYAFINITAATUITIAT G Tasiadl

entropy (parent) = - p(y) x logzp(y) + p(n) x logzp(n)

- [0.5000 x 10g2(0.5000) + 0.5000 x
log2(0.5000)]
- [0.5000 x -1 + 0.5000 x -1]

- [-0.5000 + -0.5000]

=1

entropy (W8 = 2564)

- ply) x logzp(y) + p(n) x logz2p(n)

- [0.5932 x 10g2(0.5932) + 0.4068 x
log2(0.4068)]
- [0.5932 x -0.7534 + 0.4068 x -1.2976]

- [-0.4469 + -0.5279)]

=1

entropy (W® = 2565)

- ply) x logzp(y) + p(n) x logzp(n)

- [0.6529 x 10g2(0.6529) + 0.3471 x
l0g2(0.3471)]
- [0.6529 x -0.6151 + 0.3471 x -1.5266]

= - [-0.4016 + -0.5299]
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=0

IG (parent, child) = entropy(parent) — [p (W& = 2564) * entropy (W] = 2564) +

p (WA = 2565) * entropy (W& = 2565)] =1-[1*1+0*0Q]
=1-[1+ 0]
=1-1
=0

o ! aa i . ' aa i .
INNTAMINAN 1G 2B9UaRN3Tam Type (agriculture) mauamviddan province (Lua

an3099 year WUAAN |G 289uaAn30an Type Aouenvistan province (Wuasn3dan year &

¥
o o R =

1 1 ra ¥ o ! 1
ATNINARA (0.0796) ANUUIIRBNLBANTUIR year ﬁumﬂu‘fwuﬂsfmmuﬁ 3 G]ﬂ@’]ﬂi‘lﬁu@l

9

v L4
a

Root AaanlnumszAudl 2 LazKALATIZAIBYANUAINITAINIBUDANETIR year (2564,

U

2565) Tnanmnsnasnsfisuaas vunnelln Weewinuiauduius fuueanadonia 4
aslrayalaidunadns sundnasi lniunnnsgiu uay Smadauadn uazuannidan
Type (except) AouanAn3dan year Lﬁ%LL@WW%ﬁfJG?quy’]?_I WU uBANETan province H
AN ANRUSTUNBAYETaR year mﬂﬁqm %muéﬁ@g@%u@i@ﬁmmﬁﬂmmﬁ‘hmﬂmﬁmﬁu

¥ = a (dl Yo a i 4 dl
AT FIB ?.IH'W‘INLG]@‘N]\EWTUN"IW?‘;?WM LAY HIABFYUIALAN ATHNINA 44
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P .
NO (B59.0/384.0) yes (88.05.0)

N y —
o - Y — o P —
NO (55.018.0) yes (43.018.0) NO (51.025.0) yes (67.0/32.0) yes (85.0026.0) NO (3T.0113.0) yes (B20/26.0) yes (37.018.0)

AT 46 LTt 3 LauuaR9IRIN N AN WS

v

A T v \E v, T o Y P N PR T v o

AN md 45 lmanulndnfula anniafusnaedefl glinszraeyalnnadng
! & 9/0/ d aa i ¥ . . aan i
91 Tumannlusinauls Root node ifie wamn3ian Type wazlm interior node e wamviddan

. A ~ A & ' 1 v o 1 1 v
province WAZ leaf node Ae waan3dan year G4lnainiIsass9Asunaznuana(uls
¢dl Id o/ o/ v o/ aa i 4 ¥ o/ (dl aan s
flasenlufanuduiusdusanyidtanies fezlanadns? wean3tan year 2564 iuzuie
a (Adl y‘l/ a s @ aan i -
Appsfl (n3UNIATgIM year 2565 1Win Anpsaniaan ussviadan province house uawIm
a (dl yO/ o a s . . = s @
Awmasilnsuninsg uaz upaviadon province small industry iufimasawiaan
A . & ! ° o Tav Y & ~

3.1.5 119152 AUNA (Evaluation) THILABUNEWENNAANET (AaTNdumani 3.1.4 {1
Ty v o a o (dl"fyv o ‘Atg"f%t & ' Ao o o
%91 ARENITIRUsTAVENaYasNaa e InfudnqUasaeafias b induneuusn afiladdey
WanANIEadaNINuaYLRes A mfmm'ﬁh:LﬁummqﬂTﬂﬁLLﬂfimﬂgﬂmw‘%@fu
A ¥ Y o A o a A o ¥ g
WAlmszmayalnvinn1sassulnegs WednUszaninmiinsstuauaBInig 89
A137AU9LANENINATEAT Self-Consistency Test nnzdmsulylunismasaulsz@nsnmn

Wogundlunwaslunafiasedu uazidevseyanmassy (Testing data) fuldsunssiig

Pa o Y [ A ¢ Y v A .
fJLﬂ‘i’]SZ‘ViLﬁ@ﬂ}l"l‘ﬂﬂﬂﬂﬂﬂﬂ“ﬂﬂﬁjﬂﬁN’]‘Hﬂ’]‘j"lLV"I‘E']SZW%@%;I}@@”JEIW]@HV"I Data Mining 9111149
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Apps

& Weka 3.8.5 (with console)

(@ weka-3-8-5-azul-zulu-windows_exe
#  Uninstall Weka 3.8.5

Search the web

2 weka - See web results

Documents (3+)

Falders (2+)
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&37[H1Aa Decision Tree AuynwnyanInat #maaeuiulUsunss Weka 3.8.5 efliumou

mmuﬁ 1 LﬂﬂTﬂJﬁLm‘m Weka 3.8.5 ‘ﬁyum

v

Weka 3.85
i:r

Open

Run as administrator
Open file location
Pin to Start

Pin to taskbar

Uninstall

AT 47 Ut 3 wamsnigidalUaunan weka 3.8.5

G Weka GUI Chooser

— O *
Program Wisualization Tools Help
Applications
F 1
Explarer

Waikato Environment for Knowledge Analysis

Version 3.8.5

{c) 1999 - 2020

The University of Waikato
Hamilton, New Zealand

} WEKA

The University
of Waikato

Experimenter

KnowledgeFlow

Workbench

Simple CLI

ﬂ"lWﬁ 48 Uil 3 LLZ\WNﬂ’]‘EL‘LI’mu"I’V@Tﬂ‘ELLﬂ‘EN Weka 3.8.5
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Tuapudl 2 ey afilndmndanla Iagdanit Application>>Explorers>Open file
@WenarayaiiapsnisianmasaumunIni 3.11 uaznaserniulusunsnuansmuies

VBYR ANAINT 3.12

| © Weka Bxplore o x
Preprocess,| Classify | Cluster | Associate | Selsctatributes | Visualize
[ opentiie J | openuRL J[ openpB J| cenerate J Undo Edit Save
Fiter | @ open X e
Chooss |None — —— —— == —— R Aoy || Stop
Lookln: (&l ddd ‘v] & a|E =
Current relation
(& o (] Invoke options dialog
Relation: None E: None
Instances: Nong | | I8l decisiontree b None
& m
Attributes (& visio
Atributes |
[ weka_data csv
Al
\v)| visualze Al
L Al )
File Name:  weka_data csv
Files ofType: | CSV oata fies (“.csv) D]
T
Remove
status

Welcome to the Weka Exolorer

o9 | o 00

amil 49 1wdi 3 LLNG]\‘iﬂf]iﬁ’]LﬂqﬂﬂNu@LﬂﬂTuTﬂiLLﬂ‘jN Weka 3.8.5

| Prepracess | Classty | Cluster | Associte | Select tibates | visualze |

Open fie | Open URL 1 Open DB Generale Undo ) | Edt | Save
Filte
| Ghoose | None | Aepty |
Current relatian _ Selected attribute
Relation: data_1 1 Attributes: 3 Hame: mater Type: Nominal
Instances 1364 Sum of weghts: 1364 Measing. 0.(0%) Distinct: 2 Unique: 0 (0%}
Atributss Ho Label Caunt Weight
1 NO 607 870
2 yes o171 617.0
| L | Nane L Invert | Pattern )
No Hame

2L type
3 L level

| Class: level (hom)

)| visaicen |

e

0K

] |1 | e
A 50 umdi 3 uamsreyaiinnTlisunan Weka 3.8.5
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Tunewuil 3 AfAunisaenmAlAN1ITANgNYaLauLY Decision Tree lagdanil
Classification>>Choose>>tree LLmLﬁ@ﬂgﬂmeﬁu 148 FANNINT 3.14 FINTILADNFILNT 114
:dldy v A P 1 ‘dl 9, [} 1 & 1
Ailnduauefinsas (meter) aaniilyulusunss Tediean (meter) a1nsiunmays Start as

AT 3.15 AZUAANINRANTT (ARINNTNTA 3.16

&) Weka Explocer - o x

[ Proprocess [ Classify | Cluster | Associate | Select atributes | Visuakas |

Classifier

v & weka
* (& cassifiers
Te * (@ bayes put
» @ functions
- (5
» @ mata
isc

» @ m

[ Decisionsumg

HoeflaingTree =
4mmm | 1320 )48
u LMT

RandomForest

RancomTree
REPTIze

Close

[ og | s x0

i

amil 51 il 3 ULAAINITABNMARANITIRNGHEBYALLL Decision Tree JuUuuwW 148

[ < T A =] w
[ Praenori | oty | coestes [ sasnins | Sesrn svsttes | vowssce |
Cunader

Chogas |l £330 M3

Ttz ot LA gt
) U W

_i Supplsd at it

i Cenvabiies el

Lo s

— — endwiad meter

L)

Bt et s ke for optosa)

I | Ad nﬁﬂu Start |

AT 52 LN 3 uaeenTReNSLNBLTN meter wad AANT start




134

[ Preprocess [ Classify | Cluster | Assaciate | Select atributes | Visualize |

Classifier

| Choose |48 .c025.-M2
Test options _ Classifier output

() Use training set
() Supplied test set et

fiers.trees.J48 M
(®) Cross-validation Folds 10
() Percentage split
L More options. J
|| (Nom) meter LJ
alid

Start Stop

Result list (right-click for options) training set) ===

ince: NO (1.0}
i: NO (135.0/57.0)

Status

oK

AA 53 Uil 3 ussnaanadwsaaslNAAN1TANGHTaYALLY Decision Tree : 48

FINNAINTNITVIAFBINUAINNARA Decision Tree : J48 TﬂNﬂﬁWﬁﬂﬂi”\?"lLLuﬂﬂﬁZﬁLﬂW

v
=}

2UATABT IASUNINTFIN (ves) waz AMBTIUIAAN (no) AAINGNABITY 58.06% UAAY

=\

o v Y. b o '
NN@‘WﬁLLNuﬂ"I‘WTNLﬂﬂ@]u\tﬂﬁ]ﬂﬁu?@ﬁ}lﬂ\‘iLLWﬂfﬂﬂﬂN’] AN 3.17

lovel
—— - N T
Y =5 =L e
e e ~. R
e . m—
(= HO (850 04384 0) | yes (30 0i5.0) o
e e
e N T N
ouse =smallindustry = agriculture = except = house =smallindusty = agrcufure = ecept
— s - e - N .
— / \\\ \““-‘ T // N \““-,
NO (86.0118.0) yes (43.0V1B.0) O (510250) | yes (87.032.0) yes (55.026.0) NO (37.0130) ves (820280 yes (37 0180)

ﬂ'lWﬁ 54 ‘Ll'ﬂﬁ 3 LLNWQN@&W%LLNHﬂ"IWB\ILﬂ@@]u\fﬂﬁﬂﬁu?@ T‘l&Tﬂ‘jLLﬂ‘jN Weka 3.8.5



135

=== Run information ===

Scheme: weka.classifiers.trees. 748 —C 0.25 -M 2
Relation: data_1.1
Instances: 1364
attributes: 3
meter
type
level
Test mode:  split 70.0% train, remainder test

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

| use: NO (55.0/18.0)

| industry: yes (43.0/18.0)
| ulture: NO (51.0/25.0)

| = except: yes (67.0/32.0)

level = 8: NO (859.0/384.0)
level = L: yes (98.0/5.0)
1

|

|

|

|

use: yes (55.0/26.0)

industry: NO (37.0/13.0)
ulture: yes (62.0/26.0)

cept: yes (37.0/18.0)

FINNAANTNITHIN IHLARALVIATRA Decision Tree: J48 Tili5unsn Weka 3.8.5 (a
§519NHINNNTIUNNGHANTNN19FRARTaUUY Decision Tree RAUANaDANT FInIW
3.20

AT 55 und 3 uansnaawanganlinnainauls sasliaunan Weka 3.8.5
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U

! v o ! o Y, 1 o 2% 1 1 v
dpsantinadnsesngiiasnsavitunalasman 8 ng SesnansaiiWlxlunisuuengula

|
=]

audenlalataiau uazaunsntiingiilaludinszingeellln Tansunsadunnngle

LDQ
Phe

el 1 IF level M = type = house THEN meter NO 1413 (w1 Tuszautaunans
Usznmummlefimes iwa 30(100)

ﬂgﬁyfﬂﬁ 2 IF level M = type = small industey THEN meter yes s Ty i TuszsuLamn
nansTuUssnvgaRaunadnlafimes i 15(45)

ﬂg?j’ﬂﬁ 3 IF level M = type = agriculture THEN meter NO sty innszsuUmMnans
Tulssnmineasnssnlafimes iva 30(100)

ﬂgﬁyﬂﬁ 4 |F level M = type = except THEN meter yes sty inngzsuUmnantl

Uszinmaniauan s TsRimes nn 15(45)
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ngaefl 5 IF level S THEN meter NO uamsfionsla(nnsasunfinas iwwndannn
30(100) N5tz udieneaziet

ngaefl 6 IF level L THEN meter yes nslanvinszaugefinnstafiasaun 15(45)
ﬂgﬂy@‘ﬁl 7 IF level XL = type= house THEN meter NO nnsle W aszsuUanunanel
SIS zmenauan i fwes N lumsnzas

ﬂg{l/ﬂ‘ﬁ 8 IF level XL = type = small industey THEN meter NO ﬂ’ﬁfﬁq{mﬂ”ﬁzﬁuqq
fraznngaiannmdnlafines Wi 30(100)

ﬂg?jﬂﬁ 9 IF level XL = type = agriculture THEN meter yes ﬂ’l‘iT“ﬁY‘V\lVJ’]‘a‘zﬁU’ggQﬁLmﬂ
Tusznminunsnssn lafimes tivin 1 5(45)

ﬂg?jﬂﬁ 10 IF level XL = type = except THEN meter yes m‘ﬁaf"zngWWy’I‘a‘:ﬁuqxiﬁLﬂHGfu

ﬂi:LﬂWﬂﬂLf;uéﬁTWﬂﬁT%ﬁ L@@%WVJVW 15(45)

o/ ya s ¥ a ¥ a
NAI9INYTLATIZNYDY AR DNNI1TNANBULTLRNTAINYBY Model A787F Self-

v 1
[ =)

Consistency Test 138158137 Use Training Set 1WAEn197 81203 a7 [ WA15851916AA

U
v

(model) uazanyaiitalunianaaeulunaidurayayaisaiu Aovayanislanfiiinduun
Fulen T 2019 e 1 2021 Alavinnsdndonsiman SaPiramsrreyadanilsunss
fAlosiuane Aa Tusunan Weka 3.8.5 wuaantanaaaulszansnimlaiaa Decision Tree
(148) Rangoulnnn Tumafignasnsin faaanugnasanislunnlimainidy 48.17% fan
A IEL DA TNgNABINITL 51.85% WazdA1AINARIALARDINITL 0.502 wazile
A91504189%1A1 Confusion Matrix TUAWF 3.22 WLAMNTSMIANLE4TERAA9ES LTI
YAYRIINNNTIIE WINAHLSTAMIBITUATeNTlaad BARADTT (ASUNIATEIN (yes)
LAz AMDTIUIALEN (no) uaTEWANRALFINYDN class TAARALTMWAT 0.48 &

nadwsmsaiuny tusziuaeunned ansnsilumaulmemls
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8ize of the tree : 35

Time taken to build model: 0.01 seconds

=== Evaluation on training set ===

=== Summary ===

Correctly Classified Instances 842
Incorrectly Classified Instances 522

Kappa statistic 0.2314
Mean absolute error 0.4493
Root mean squarsd errer 0.474
Relative absolute srror 89.8736 %
Root relative squared srror 94.8017 %
Total Number of Instances 1364

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall
0.895  0.665  0.577 0.895
0.335 0.105 0.759% 0.335
Weighted Avg. 0.617 0.387 0.668 0.617

=== Confusion Matrix ===
a b <- classified as

615 72 | a = No
450 227 | b = yes

Time taken to test model on training data: 0.0l seconds

€1.7302 %
38.2698 %

F-Measure
0.702
0.465
0.584

Mce

0.279%
0.279
0.279

ROC Area
0.639
0.639
0.639

PRC Area
0.596
0.670
0.633

Class
NO

yes

AT 1 LEAINAANEFINNNTIUUNNGNLLL Decision Tree : J48 Tultlsunas Weka 3.8.5

3.1.6 INUNINEILAT1Z9 (Deployment) Sumanmainnaansd ia [ lsssadunisiall ane

FaviniingUuuueeeneeu (Report) ¥EBUNMAN (Dashboard) AinsanTvreang q viluTs

S o i o =N ! a
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v 1

WAWBTBYALUY Visudlization Aasn1suaaINaayaugUuuuasnwlnalylusunss

WALATIENYBY ANINAYBYATIYIIN15AIATE
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¥
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Fumandl 1 pandalusunas Weka

&3 Weka GUI Chooser — | >
Program ¥isualization Tools Help
Applications
[ & . ]
Explorer
The University Experimenter
N of Waikato
kKnowledgeFlow
Workbench
Waikato Envirenment for Knowledge Analysis
Version 3.8.5
(c)1939-2020 Simple CLI
The University of Waikato
Hamilton, Mew Zealand
o i .o
AN 2 Unn 3 LLN@Gﬂ’]’iL‘ﬂ’mu’WﬂTﬂ’iLLﬂiN Weka 3.8.5
© Wieka Explorer - 8 x
| Preprocess | Ciassty | Gluster | Associate | Select atibues | visualize
l Open file. L Open URL L Open DB. L Generate Edit J Save. J
Filte1
Choose | Nen Apply
Current relation
Relabon data_1 Aributes: 5 Name: meter Type: Nominal
Instances: 1384 Sum of weights: 1384 Missing: 0 (0%) Drstinet 2 Umique: 0 (0%)
Anributes. Mo Label Count Weight
2 1 NO 687 6870
( A I Honw ot ] pe— 2 yes 677 BIT0
Mo. Hame
2 ] province.
3L type
4L year
5 L) level
| Class: leve (Nom) || visusize au |
.sem;
oK

] 1%

AW 58 U 3 wineeuanseeyadiiialsunan
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TUADUA 3 ARNT WAL Associate H1M1289 workspace a21UA e {tiTuaauw 2asudiu
v i P ! v
Associate WRIARNTILH Choose a¥HANA (list) LARIATARTGT 289013 Associate TMARN
o - v Zov.a 4 v oo " ~
i@pndiluyAssociations MaIaINIIIMABNTIMATANTTY TunNIBYaA3Y Aprior agARNTILNY

Apriori

© wiexa Explorer
[ Preprocess | Ciassiy | Cluster [ Associate | Sewct amoutes | visualize

Associator

oK KLW #ID
Al 59 unt 3 F@enlna

[ !
o =}

& 1 v, v | . P (K2
Tumend 2 ihvayafilndmaseuls lagidenil Explore >> Openfile 1danWapyafineInIs

PINIVAFDL



140

-]
Preprocess,| Classify | Cluster | Associate | Select attributes | Visualize
Open file. L Open URL J L Open DB J L Genera te. J Unda
Fil
e | @ Open = |
| choose |Mone _ — Appl
—— Lookin: |l Documents ) (@ | (@ (@ | (=D sl
Current relation - -
(B Adobe [ My Tableau Repository [ invoke options dialog
Relation: None & Arma 2 (@ Openv &: None
Instances: None = i & None
(& Bandicam (B packs
Attributes | | (@@ sattiefield 1 [ Power BI Desktop
(B Bartiefield 2 (B8 RapidMiner
All | (B Battlefield 3 (B Rock: Games
| | (@@ sFBC2 & s Management Studio
(@@ Custom Office Templates (Vi 2010
[ CyberLink [ 2012
[ Visual Studio 2013
(@@ wWondersh
(@@ DCODDDODD Office DDDOODDODDDO I
data_i.csv f -
¥ || Visualize All
3 My Games ~
(@@ My Shapes g = ir § Bz @
File Name
| Files of Type: | OSV data files (*.csv) =)
RS, | Cancel |
Status N
Welcome to the Weka Explorer | tee | o <0
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© Weka Explorer

=== Rssociator model (full training set) ===

Apriori

Minimum support: 0.3 (405 instances)
Minimm metric <confidencer: 0.3
Musber of cycles performed: 14

Gensrated ssts of large itemssta:
size of sst of large itemsses L{l): 6
Size of =et of large itemsets L(Z): 6

Best rules found:

meter=NO €87 ==> level=s 475 <conf: (0.65)> 1:
22 ==> i i Mai 419
meterswo €47 m=> provinceschiang mMai 453  <ca
year=ysar25€5 T42 ==» lewel=s 475  <conf: (i
levelss 855 ==> provincesChiang Mai 540  <a
provinceschiang Mai 854 ==> lewel=s 540 <cor
42 ==> p ang Mai 440
levelss 855 ==> year=year23€5 479  <conf: (0.5
levelma 955 ==> metersmwo 475  <conf: (0.55)> 1
province=Chiang Mai BSS ==> meter=NO 453  <eo

Eowmanmswee

! v y v o o
ﬂ"l?‘lﬁ 3 unil 3 NHIFBUNPNNTTIANATNATTHENNL DL Apriori

& { o & a { ! ° o 7 o
IURDUA 5 ‘Vi@ﬁ@”lﬂuuﬂﬂﬂﬁqﬂ Start Weka N INIULALLAANNIIWTNITVIINTY

type
level
w== Asscciator model (full training set) wes

apriori

Minimum support: 0.1 (13€ instances)
Minimum metric <confidence>: 0.5
Nunber of cycles performed: 23

Generated sets of large itemsets:
9ize of set of large itemsets L(l): §
Bize of set of large itemsets L(2): 14
Best rules found:

. metersNo €07 we> levelss 475
. typewsmall industry 333 ==> level=s 226  <conf:(0.68)> lift:(1.08) lev:(0.03) [1€] convi(1.14)
. typeshouse 362 ==> level=s 227  <conf:(0.63)> lift:(1) lev:(-0) (0] conv:(0.99%)

. typesexcept 340 ==> level=s 212  <conf:(0.62)> 1ife:(0.59) lev:(-0) (-2) conv:(0.88)

. typewagriculture 329 me> level=s 194  <conf:(0.59)> life:(0.94) lev:(-0.01) [-13) conv:(0.9)

. metersyes €77 ==> level=s 384  <conf:(0.57)> 1ift:(0.9) lev:(-0.03) (-42) conv:(0.85)

. level=s 855 ==> mater=NO 475  <conf:(0.55)> 1ife:(1.1) lev:(0.03) [42) eonv:(1.11)

. type=small industry 333 ==> meter=yes 175  <conf:(0.54)> 1ift:(1.08) lev:(0.01) (13] conv: (1.08)
. typeshouss 362 ==> meterswO 192  <conf:(0.53)> lift:(1.05) lev:(0.01) (8] conv:(1.05)

. typemexcept 340 ==> mater=NO 175  <conf:(0.51)> 1ife:(1.02) lev:(0) (3] conv:(1.02)

. type=agriculture 329 ==> meter=NO 166  <conf:(0.5)> life: (1) levi(0) [0) conv: (1)

<conf: (0.€9)> life:(1.1) lev:(0.02) [42) conv:(1.19)

AMA 62 Ll 3 HaNITFULNNANLLL Associations : Apriori Tultaunaa Weka

3.1.6 N’;’NTNLWN Association Rule GT'JY—.IT‘]J’iLLﬂﬁN RapidMiner Studio

fumondt 1 0aTUsunan RapidMiner Studio
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¥ 1 Cleansng 28)
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142

A 63 Un7l 3 e nee lUsunTw RapidMiner Studio
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G raw customarchum daa w1

0] RUUTL Ostaset ks
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Siw
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63708
o
0
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lle Edt Process View Connections
Ele Edt Pr ¥ & s'7Impov\Dam-soeoryyouramaromm X

= H - » 1 1 P Aisudo v
Repository ¥ Specify your data format k.
© ingotoa — {41 HeaderRow 15| FileEncoding ewindows-874 ¥ 7/ Use Guotes EY
» W Training Resources cconecies, ' Stant Row 18 Escape Character \ TrimLines :I Import Configuration Wizard.. I
> I Serpes Column Separator Comma ™ v Decimal Character 7 Skip Comments m ———— |
» & Community Samples (conneote ~
» @ Local Repository .-al o
» W 0B gy 1 meter type level 2
2 NO house L) otes I
3 nNO small industry [ "
4 NO agriculture M faracter i
5 | NO agriculture M
6 NO house W somments 1
7 NO house M B . :
Operators 8 NO small Industry M
9 NO small industry M
10 NO agriculture M
» [77] Data Access (58) 1 NO agriculture M ige comoatioiity (9.10.011)
» 7 Blending (82) 12 NO agniculture M
» 7] Cleansing (28) 13 NO agriculture M |
» 7 Modeling (167) 1“4 NO small industry s w csv
» 7] Scoring (14) 15 NO small industry s BB¥iner studio core
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60%

3.1.7 N9UILHUNA (Evoluotion)Lﬁuﬁum@uﬂ@uﬁﬂm@fﬂﬁmelzmmj@mﬂﬂqiimﬂﬁ:ﬁw%m
d| Qla/ o o (dl 3 Y 1 ~ ° o - 1 1 - Vv A
AlafuiudngUszasading i upanusnandanddgssanuudeianinuesiies I
AEnTU s AT lUTuNTN RapidMiner Studio waz Wekamn confidence WRANAITHIERN
o o T A a & ¥ a &% o A S g
2BINYGANNANANTTITagULUL A fisTuuaagUuuy B axfiniuaqsidudioniilasidun
nM5AIMITIAN confidence nlmann Taadisupport (AB) AB A1 support M3LuuL A uaz B
\nunsan o fu
Confidence (A => B) = Support (A and B) Support (A)a1A1 Confidence iy 1 (100%) %2 @

natAs fuansaIfAaIA N o wi g9an Lift %Lﬂummfi’mﬂw}’mﬂﬁ:ﬁwﬁmwﬂg

U

o o © a a o o T oA A .
ﬂ’lq&lﬂﬂwuﬁi\ﬂﬁ@gqﬂ@WﬁW@ﬂ@QﬂgﬂquﬂNWUﬁﬁLﬂ W‘ﬁuLlft (A =>B) = SUppOI’t (A and
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aiilanialfin B N1nTiu

Size of the tres :

Time taken to build model: 0 seconds

=== Evaluation on training ser ===
data:

Time taken to test model on traiming 0.13 seconds

=== Summary ===
Correctly Classified Instances 738
Incorrectly classified Instances 565

Fappa statistic 0.1687
Mean absolute error 0.4628
Root mean squared error 0.481
Relative absolute error 92.556€5 %
Root relative squared error 56.2065 %
Total Number of Imstances 1364

=== Detailed Accuracy By Class

Lift §790137 1 W1

58.5777 %
41.4223 %

TP Rate PP Rate Precision Recall F-Measure MOC ROC Area PRC Area Class
0.818 0.650 0.561 0.818 0.665 0.150 0.609 0.570 No
0.350 0.182 0.655 0.350 0.456 0.150 0.609 0.6185 yes
Weighted Avg. 0.586 0.418 0.607 0.586 0.562 0.150 0.60% 0.554

=== Confusion Matrix ===

a b < classified as
562 125 | o
440 237 | b = yes
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LAANIIDTAR A LanfiANuNezLTui

A 1 1 1 ° i .
AT 6 UNTt 3 WA Accuracy ¥3BANANNLNUE289lHAR Decision Tree

=ss Associator model (full training set) ===
Apriori

Minimum suppore:

0.1 (136 instances)
Minimum metri s

onfidencs

Number of eycles performed: 23
Gensrated sets of large itemsets:

Size of set of large itemsets L(1): §

Size of met of large itemsets L(3): 14

Pest rules found:

mu> level=s 475

meter=NO 473
mall industry 333 ==> meters

. 362 metershO 192
pt 340 ==> metersNo c
metersNC 166 Lifes

11, typesagriculture 329 == cont (0.5)>

)
1.02) lewi (0} (3]

1) lewi{0) [0] sonv:(d)

m‘wﬁ 71 UV 3 W& Confidence 229l:1Aa Association Rule Wwlisungs weka
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Premises
NO

small industry
house
except
agriculture
yes

S

small industry
house
except
agriculture
agriculture

except

NO

yes

NO

NO

NO

yes

yes

Support

0348

0.166

0.166

0.155

0.142

0.282

0348

0.131

0.141

0.128

0122

0.120

0.121

Confidence

0691

0679

0627

0624

0590

0587

0553

0538

0530

0515

0505

0495

0485

0897

0937

0922

0925

0920

0856

0827

0.909

0902

0903

0904

0.902

0897

Gain

0659

0323

0364

0343

0340

071

0911

0357

-0.390

0370

0361

-0.363

-0378

0.031

0012

-0.001

-0.002

-0.010

0031

0031

0010

0.007

0.003

0.000

-0.000

-0.003

1.098

1.078

0.9%

0.9%0

0936

0.901

1.098

1.083

1.053

1.022

1.002

0998

0978
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A1TITAY total 1AL level WAY meter
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