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[ & 4 ag o a
auifiuntsaanuuutiu o WAYEBNUULTULLLNNTUEPINALAZUNETUI1NABN1TAHI Y
3.1 AFATIzidayasay CRISP-DM
3.2 N199anLUULAY (e

3.3 unaqu

3.1 MsAAszidayands CRISP-DM

N9rUINN15AAITYdayasag CRISP-DM %38 Cross Industry Standard Process for
Data Mining Wan2shid a.e. 1996 Tnaaausaniioass 3 USEWAe Daimler Chrysler, SPSS
uaE NCR Afin1aWmmuaLin Work flow uamsgandmiunisinnilasiaya Usznaudag
6 dumanumdn Fail

5.1.1 3dnuaziinlalugsfia (Business Understonding) \fiudmenuanansnszuannis
fjainlfinsviansiintanszuaniansgsialageas

$¥nuazidinlalugsfia (Business Understanding) Liuduneuusnaasnszuanns
ffatilufiniainanadinlanazuannianegaialagss §mssiteyainaanadnlady

Ty ieguglansnisiiasnzdidayans Data Mining Tnanisiaszidiayalul seisiud

1
o Y a

Fefidayann vinlildansoinaaudinladuioyafifaandudenliiognesansa e

1
a1 =

feannansnudinAnendanymrguaniilafivsusnisaaindiosnisgasnialudou
NTANEN

5.1.2 dafiuuazsausandoyalsiangu (Data Understanding) Tumann1sdaLfu
LazIIUTINEDYA AaanTuNITRaTRTIaaLANgndaensinyafilisy Tnaidandd

s lieyavianuaBaundiunisiiassiasasuiudngUseadiitmmn (s
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Fadudulaimiuseusangadayasiie o wunassan Datasets wingadiays dmiuinaaw
Machine Learning il ey figalulanusienils #dayanniszianlddnaziiin Datasets
Twnnammg] Finance, Business, Physics, Biology, Sports, News @aifiudiayaildlauma (s el

AlEEnsamnsmingaiioya UAnwwEednsedifiAinU sz lamise (U

= Q, search Sign In Register
® H
P Comp

- Datasets -

Find and use datasets or complete tasks. Learn more,

T
B o
© o Help us better understand COVID-19

There is a large body of research and data around COVID-19. Help the global community better understand
the disease by getting involved on Kaggle

Open Tasks

by Hattest What is known about transmissi...

@ COVID-19 Open Research Dataset Challenge (CORD-19)
L)
U

What do we know about COVID-...

it 3.1 130T Kaggle.com

FedayadnAnuidasdiu J9ruaudaya 1,044 578019 Usenavdag 15 ueanidadt

1 o/ 1

UszNaUAIY el 81 7198 UIARTELAST ANIHEN19RYIINTNYBINUNATEY NNSANEIYDY

U

= a = a = =1 dy
¥19A1 NMsfnyIresdn o13nreen1ann andneesdan maralunisidenlsedani
HUNATEY LIAAUNIY 1IRNTEY ANANINAT NITEHUARUATNNITANEI2BIATBUASY
Favlanuai §Ansnzideyalfiiimn 15 ueanddadundmsed Hidesnsuaanidon

Ao & & A A ey Aa a
NANUUNTIUL L‘Wﬂﬂ’]‘mLﬂiﬂ:ﬁﬂﬂ}iﬂ@ﬂﬂﬂi:ﬁﬂﬁﬂﬂw
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sex age address famsize  Pstatus Medu Fedu Mjob Fjob reason  guardian traveltime studytime fallures famsup
F 18 u A 4 4 at_home teacher course mother 2 2 0 no
F 17 u GT3 T 1 1 at_home  other course father i 2 1] yes
F 15 u LE3 T 1 1 at_home  other other mother 1 2 3 no
F 15 u GT3 T 4 2 health  services home mother 1 3. L] yes
F 16 u GT3 1 3 3 other other home father 1 2 1] yes
M 16 u LE3 T 4 3 services  other reputation mother 1 = 0 yes
M 16 u LE3 T 2 2 other other home mather 1 2 0 no
F 17 u GT3 A 4 4 other  teacher home mather 2 2 0 yes
M 15 u LE3 A 3 2 services  other home mather 1 2 0 yes
M 15 u GT3 T 3 4 other other home mather 1 2 0 yes
F 15 u GT3 T 4 4 teacher  health reputation mother 1 2 (1] yes
F 15 u GT3 T: 2 1 services  other reputation father 3 3 (1] yes
M 15 u LE3 T 4 4 health  services  course father 1 1 1] yes
M 15 u GT3 T 4 3 teacher  other course  mother 2 2 (1] yes
M 15 u GT3 A 2 z other other home other 1 3 o yes
F 16 u GT3 T 4 4 health other home mather 1 1 o yes
F 16 u GT3 iF 4 4 services  services reputation mother 1 3 L] yes
F 16 u GT3 15 3 3 other other  reputation mother 3 2 o yes
M 17 u GT3 T 3 2 services services  course mother 1 1 3 yes
M 16 u LE3 T 4 3 health other home father | 1 0 no
M 15 u GT3 T 4 3 teacher other reputation mother 1 2 [} no
M 15 u GT3 15 4 4 health health other father 1 1 a yes
M 16 u LE3 Bz 4 2 teacher  other course  mother 1 2 0 no
M 16 u LE3 T 2 2 other other  reputation mother 2 F ] yes
F 15 R GT3 i 2 4 services  health course  mother 1 3 1] yes
F 16 u GT3 T 2 2 services  services home mother 1 1 2 yes
M 15 u GT3 i 2 2 other other home mother 1 1 [} yes
M 15 u GT3 s 4 2 health  services other mother 1 1 0 no
M 16 u LE3 A 3 4 services other home mother 1 2 [} yes
M 16 u GT3 T 4 4 teacher  teacher home mother 1 2 ] yes
. ig . &I T a 4 haalth i b i, s 2 o

AN 3.2 dayainAnuudesdiv

3.1.3 winsndeyaindanlfam (Data Preparation) Fumewunisulasiioyaiilfsausan
nuaziden(d Waguguuuufindendmsuih ansziuiusnewss (UTH Taanisvintide
4 dl Y . o/ A U U = g‘/’ o/ d’l
myafignéins (Data cleaning) sintHanAewdnenn Tnefdunenon

3.1.3.1 yinn1sAmiaendaya (Data Selection) Ann1sAmaaniiayaiimunzes
WarinantiTunnsiiassidoya

o

HalmsnzddeyavinnisAnidendeya wazyinn1s Data Cleaning 48y

U Y
1

inAnedediu lnadndauiildsndueenlindsianizdoyaiisndulunisinseiin
ANIIN 9I49% 15 uaevi30ovt (Fur e o0y fiag 2IRATBUATY AOTHENITBLIINIHLEY
HUnAsas n1sAnnwesNnsn nsRneesdan a1ineeenisan engwensdan manall
naenBeulsatenil funasesesindnen na1lunisBeu eenlUifisadnmenduiien
AIHENIMAT uarMsaTARSNNsANYIYeIAsaUATa Taelidaya d1uamn1,044 s1anns
Faiintiayafianiivuimaiilinssiioys
3.1.3.2 ¥11119NA4N589983a (Data Cleaning) AanN19vinANATaIniaya

Hunsruaunisnanaseuuaznisuile (Weea) s1en1sdeyaiilignisesniuaingaiaya
pawiaagiisya fadunanddyeasgudeys

3.1.4 #3790 UU91889 (Modeling) 2UAaUNITRENAMLLNNARAAIENT LazaTf
dl a Y U a ad J a o e .
Wenisdnanshiieys Tnaauisnlfmailadsniasng q @19 n19euun (Classification)

ATULNNGH (Clustering) NTEENAMNANIAUS (Association rule) WazN1T@BNUEAVETNED
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o oA ° o a ¢ 2 an o A o & .
ﬂﬂﬂﬂuwwzuﬁfﬁW}ﬂWi’JLﬂiﬁzw T(ﬂﬁﬂ’]‘jmﬂﬂLLﬂWV]ﬁUQWMiﬂﬂ@NNNu (Future Selection)
9¢AMA8AT 19U Information Gain, Chi-Square, Forward Selection, Backward Elimination

. . @) 1 { | Y o
Information Gain tiunMamANTiFKass Parent note #ndige laefigastunisAan

Le

AENIABANHAN AN Information Gain HINAFARTHAIALUAEATNITUIUAKTLATITH

U

Fasnaidanaaanst e W% un19a%19 Model Decision tree siafil

Forward Selection tfuntsad1sluinalagnisiinfiaasiias 1 Maad drleasails

|
o

dAnliszansnmirfesfuBuazsdanfiieasau ¢ sfinsalUaulszaninmaasluing
TR Aazngainau nouiildamnsodanafiuidn Waseinduisatinisguady
padusilEes qaundiezlinafifiiqe iiunisianadszansnmlnason Tildnisdana
padsiAerinsn i Tunnsa%19 Decision tree

. . . @) v { AI 2 -4 3 ! o/
Backward Elimination Lﬂuﬂq‘jﬂ‘i’NTNLﬂ@ﬁﬁ&l@"lﬂﬂ’]‘j?ﬁﬂ FIBTVINVNHANBULNSEA

v
o A

(eliminate) Riaes7i{sidAgy e (UfazRieesindssdninmidundafiansau q sald noeg

Aligmnsadanaiiuidn WaseniduidilEnsquaduneduiliFon qaundiezlinaia
figa \unsdanadszansnnlngsan Gilgnstananediiiiazinunldlunisadne Decision
tree

. [~ aa oY ] 1 1 ] % I | 1
Chi-Square \{iu a8A7lEnasauAHLANAI9ARRY TDINgHFDe TR RENgs

= ' [ A o & 1% [ A ! o o/
‘Vii’ﬂﬂ’f’Nﬂ’QN ﬂﬂﬂjﬂ‘ﬂu’nd’]ﬂﬂﬂﬂuuu@?é@@ﬂLUH?I@N@W@%ITHiZ@]Uﬂ’ﬁ’Jﬂ (Measurement Scale)

Y

! 2 !

FTAUSUATNIATU (Interver Scale) MBI AUSMINEIU (Ratio Scale) Bedayadaulnajogtu
A

sUnuUsaae SeldaunsainnAmauiuyadeysiide (5

i
U U

o & un gy £ Do . . . o A v @ asd
pariAlasne Moy adat#as information Gain tunnsdmAendaya wanzndssim
1 ¥ % o ¢ 3 =4 dl 1% 4' o 43 1
Andminaesrediil o lnenssuazfiunaiidaeniign Tnaazauanludnneusa (il
HAvmanzidayatinsnsiiinyafasnisvinnilesioyauuy Data Classification e T
amsuinannsnistudmuaesnisine earnmedianiseuunlssnniioyafasnisaing
Tuina Decision Tree Wadanguiinyafidaandniusiu Insl¥lusunsuiitiinmile ey

Y Y
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91n9UnNT 3.3 dsznaudag 16 uamanaias fie

1.

2
3
4.
5

LLEINTIW)

6.

‘OT'= A )

7.

‘OT'= 81 )

PPPOOPPPEPPPOPPPEPPPOPEPE>OEE PP >

®

famsize
LE3
GT3
GT3
LE3
GT3
GT3
GT3
LE3
GT3
LE3
GT3
LE3
GT3
LE3:
GT3
GT3
GT3
LE3
GT3
GT3
LE3
GT3
GT3
GT3
LE3
GT3
GT3
GT3
LE3
GT3
LE3

CCcMPCPOTAICCCRCCAIICRACCOOIIOICOIDIDCCCY
a
o
o
o

INFEBNTNANET Usznaudas ('F' ABIWANCDY 9138 'M' Alneis)

Pstatus

PAdddd 4444444 A4 44444 A4 A4 444>

Medu
PY
BY
oT
My
oT
oT
PY
PY
PY
PT
PT
PT
Byl
PT
oT
PY
PT
PY
My
oT
oT
PT
PT
PY
MY
MY
PT
P
MY
MY
I3

Fedu
MY
[z
oT
My
oT
oT
BY:
My
PT
My
MY
PT
MY
PY
MY
BY
PT
pY
My
MY
oT
PY
MY
oT
PT
MY
PT
MY
MY
PY:
ot

AT 3.3 gadayad

Mjob
services
services
services
services
other
other
other
services
other
home
other
home
services
home
other
other
home
other
other
other
other
home
services
services
home
services
other
other
services
other
ather

v A

Fjob
other
services
teacher
services
teacher
teacher
other
other
other
other
other
other
services
other
other
services
other
services
other
other
teacher
other
services
health
other
services
other
other
services
other
ather

reason guardian
reputation mother
other mother
other father
course mother
other father
other father
home father
course mother
course mother
course mother
course mother
reputation other
course mother
reputation father
reputation mother
reputation father
reputation mother
home mother
course mother
home father
home father
other father
other mother
course mother

course mother
home mother
home other

course mother
course father
other father
reputation other

traveltime studytime failures

Normal
Normal
Normal
Normal
Much

Much

Normal
Much

Normal
Much

Normal
Normal
Normal
Much

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Much

Normal
Normal
Normal
Normal

ARLReNNNAATILYidiny R

Normal
Normal
Normal
Much

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Much

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Much

Normal
Normal
Normal
Normal
Much

Normal
Normal

Never
Never
ever

Never
Never
Never
Never
Never
ever

Never
Never
ever

ever

Never
Never
ever

Never
Never
Never
ever

Never
Never
Never
Never
ever

ever

ever

Never
Never
Never
Never

famsup
no
yes
yes
yes
yes
yes
yes
no
yes
no
no
yes
yes
yes
yes
no
yes
yes
yes
no
no
yes
yes
yes
no
yes
yes
yes
no
yes
no
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angrewindAnen Usznaudiag (A=any 15-17 B=ang18-20 C=a¢j21 3ul1)

fagraninfnen Uszneusag (U Asluiles vie R Aslumuun)

2UIAATELAST Usznauding (LE3' Aatiaundi 3 vaa 'GT3' saus 3 aulil)

§OULNNTRgTINNUIBNNUNATEY Usenausae (T Aesgdienii wis 'A' e

N13ANEIPBINITAT UTenaudag (‘PT =UszaN, ‘MY’ ={58x, ‘PY’=U3tyan,

n1gAnEEesdn dsenauday (‘PT=Uazad, ‘MY’ =858u, ‘PY’=U3gyay,

8. BITNIBINITAT Usznaufle (‘teacher'=81915¢, 'Health'=AN8/NE1LIA,

'home'=¢ji1, 'services'=WiNImIA (L, ‘other'=Au )

9. a1#waasdan Usenaudag ('teacher':ﬂﬂﬁ?’]‘jﬁ, 'Hedlth'=HB/NWYTUR,

'home'=8j1i%4, 'services'=WiNIMA (L, ‘other'=au )

10. wgnaluns@enlae@awil (‘home’=tnAfiy, ‘reputation’="Fe &8N, “course’

="MANGAS' ‘other’="8% 7 ')
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11. UnATB989InAnET Usenaunde (‘'mother'=u13A1, 'father'=0a1, 'other’

12. 1981 HN15HWIN Usznaudae (‘Normal’=Un#, ‘Much’=x1n)

13. aanWiBau Usenaudiae (‘Normal’=Un#, ‘Much’=N11)

14, AAMHANIIAT MHAETY SIHINAIMNANIIAIIBIAGETIHINN (‘ever =LAg,
‘Never = (xims)

15. naaEiUayMsunsAne Usenaudian (‘yes'=aiuanm, ‘no'=[Naiuamw)
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A19a319INLAR Decision tree IHNSARMIADNLEAVS DadAqvsinugE9dalaina

Decision Tree 144 aziuaan3dad7ifieA Information Gain H1INAFALTLIAFUATHITHINT

1%

fipanig 1l Tnafgranisauan fal

IG (Parent, Child) = Entropy(Parent)-[p(c1)xEntropy(c1)+p(c2)xEntropy(c2)+...]

Tnad Entropy(cT) = -p(c1) log p(cT) uas p(c2) An Armansineziduaes c1

|
g A

LAPNNISATKIWAT Information Gain wsazLaaAInfiNenuenvEtadidan 16
snnfige THasi
1) Ao 16 1asuaavEtas ind andayaaansadiuann IG s
Famsup yes=0.60, No= 0.39
entropy (parent) = —p(Yes) x log, p(Yes) + p(No) x log, p(No)

-[0.60x log,(0.60) + 0.39x log,(0.39)]

-[0.60x -0.73 + 0.39 x -1.35]

= -[(-0.43) + (-0.52)]
=0.95
entropy(M) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)

= -[0.52 x 10g5(0.52) + 0.47 x log,(0.47)]
= -[0.52 x -0.94+ 0.47 x -1.08]

= —[(-0.48) + (-0.50)]
=0.98
entropy(F) = - p(Yes) x logz p(Yes) + p(No) x log, p(No)

= -[0.66 x l0g,(0.66) + 0.33 x log,(0.33)]
= -[0.66 x -0.59 + 0.33 x -1.59]
= -[(-0.38) + (-0.52)]
=0.9
|G(parent, child) = entropy (parent) — [p(M) x entropy(M) + p(F) x
entropy(F)]
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= 0.95 -[0.41 x 0.99 + 0.58 x 0.9]
= 0.95 - [0.40 + 0.52]

= 0.95-0.92

=0.03

2) AWIAN |G 29uasvi3dad a1g(Age) andiyasnnsartwItuA IG [

entropy (parent)

-p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.61x log,(0.61) + 0.38x log,(0.38)]
-[0.61x -0.71 + 0.38 x -1.39]

= -[(-0.43) + (-0.52)]
=0.95
entropy(A) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.65 x 10g,(0.65) + 0.34 x log,(0.34)]
= -[0.65 x -0.62+ 0.34 x -1.55]
= -[(-0.40) + (-0.52)]
=0.92
entropy(B) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.52 x 109,(0.52) + 0.47 x l0g,(0.47)]
= -[0.52x -0.94 + 0.47 x -1.08]
= -[(-0.48) + (-0.50)]
=0.98
entropy(C) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.25 x 10g,(0.25) + 0.75 x log,(0.75)]
= -[0.25x -2 + 0.75 x -0.41]
= -[(-0.5) + (-0.30)]
= 0.80
|G(parent, child) = entropy (parent) — [p(A) x entropy(A) + p(B) x entropy(B)

+ p(C) x entropy(C)]
= 0.95 -[0.65 x 0.92+ 0.33x 0.98+ 0.005x 0.80]
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= 0.95 - [0.58 + 0.31+ 0.004]

= 0.95-0.89

= 0.06

3) ANu9nsAn IG apsuasvatian fiati(Address) AMndiyaananan et IG T4
Fiatl

entropy (parent)

-p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.61x log,(0.61) + 0.38x log,(0.38)]
-[0.61x -0.71 + 0.38 x -1.39]

= -[(-0.43) + (-0.52)]
=0.95
entropy(U) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.61 x 10g,(0.61) + 0.38 x 10g,(0.38)]
= -[0.61 x -0.71+ 0.38 x -1.39]
= -[(-0.43) + (-0.52)]
=0.95
entropy(R) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.59 x l0gy(0.59) + 0.40 x log,(0.40)]
= -[0.59x -0.76 + 0.40 x -1.32]
= -[(-0.44) + (-0.52)]
= 0.96
|G(parent, child) = entropy (parent) — [p(U) x entropy(U) + p(R) x entropy(R)]

= 0.95 - [0.68 x 0.95+ 0.34x 0.96]
=0.95 - [0.64 + 0.32]
=0.95-0.96
= -0.01
4) AuatdAn 1G aasianni3dad 9 uINYAs(Famsize) 9NIayaaIN1TDATHIN
fn 16 T

entropy (parent) = —p(Yes) x log, p(Yes) + p(No) x log, p(No)



entropy(LE3)

entropy(GT3)

IG(parent, child)
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= -[0.61x logy(0.61) + 0.38x log,(0.38)]

= -[0.61x -0.71 + 0.38 x -1.39]

= -[(-0.43) + (-0.52)]

=0.95

= - p(Yes) x log, p(Yes) + p(No) x log, p(No)

—[0.55 x 10gy(0.55) + 0.44x 10g,(0.44)]
[0.55 x -0.86+ 0.44 x —1.18]

-[(-0.47) + (-0.51)]
=0.98

= - p(Yes) x log, p(Yes) + p(No) x log, p(No)

= —[0.62 x 10g5(0.62) + 0.37 x 10g,(0.37)]

= -[0.62x -0.68 + 0.37 x -1.43]

= -[(-0.42) + (-0.52)]

=0.94

= entropy (parent) — [p(LE3) x entropy(LE3) + p(GT3) x
entropy(GT3)]

= 0.95 - [0.29x 0.98+ 0.70x 0.94]

=0.95 - [0.28 + 0.65]

=0.95-0.93

=0.02

5) AMMAITIAN 1G 2psuamn3ded annurATauA(Pstatus) 9NEBYAFINIGD

ANUIDIAT |G [HAIT]

entropy (parent)

entropy(A)

-p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.61x logy(0.61) + 0.38x% l0g,(0.38)]
-[0.61x -0.71 + 0.38 x -1.39]

= -[(-0.43) + (-0.52)]

=0.95

= - p(Yes) x log, p(Yes) + p(No) x log, p(No)
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= _[0.56 x 10g,(0.56) + 0.43x log,(0.43)]
= _[0.56 x -0.83+ 0.43x -1.21]

= -[(-0.46) + (-0.52)]
=0.98
entropy(T) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.67 x 10gy(0.61) + 0.38 x log,(0.38)]
= -[0.61x -0.71 + 0.38 x -1.39]
= -[(-0.43) + (-0.52)]
=0.95
|G(parent, child) = entropy (parent) — [p(A) x entropy(A) + p(T) x entropy(T)]

= 0.95 - [0.11x 0.98+ 0.88x 0.95]

= 0.95 - [0.10 + 0.83]

=0.95-0.93

=0.02
AMHAIAN  1G pduBavated  N1SANEINNTAN(Medu)  A1ndByaInngn
Fvanurn 1G T

entropy (parent)

-p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.61x log,(0.61) + 0.38x l0g,(0.38)]
-[0.61x -0.71 + 0.38 x -1.39]

= -[(-0.43) + (-0.52)]
=0.95
entropy(PT) = - plYes) x log; p(Yes) + p(No) x log; p(No)

—[0.52 x 109,(0.52) + 0.47x logy(0.47)]
_[0.52 x -0.94+ 0.47 x -1.08]

= -[(-0.48) + (-0.50)]
- 098
entropy(MY) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)

= -[0.56 x log,(0.56) + 0.43 x log,(0.43)]



entropy(PY)

entropy(OT)

|G(parent, child)

7) AMAAT G 2esueavisdad nnsAnendan(Fedu) snndiayasunTaA1uIn

AN IG [FiRaT

entropy (parent)

= -[0.56x -0.83+ 0.43x -1.21]

= -[(-0.46) + (-0.52)]

=0.98

= - p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.63 x 10g,(0.63) + 0.36 x log,(0.36)]
-[0.63x -0.66+ 0.36x -1.47]

-[(-0.41) + (-0.52)]

=0.93

= - p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.68x 10g,(0.68) + 0.31 x log,(0.31)]

= -[0.68x -0.55 + 0.31 x -1.68]

= -[(-0.37) + (-0.52)]

= 0.89

53

= entropy (parent) — [p(PT) x entropy(PT) + p(MY)

xentropy(MY) + p(PY) x entropy(PY)] + p(OT)

entropy(OT)]]

X

= 0.95-10.21x 0.98+ 0.26x 0.98+0.22x0.93+0.29x

0.89]
= 0.95 - [0.20+ 0.25+0.20+0.25]
=0.95-09
=0.05

-p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.61x log,(0.61) + 0.38x% l0g,(0.38)]

= -[0.61x -0.71 + 0.38 x -1.39]

-[(-0.43) + (-0.52)]

=0.95



entropy(PT)

entropy(MY)

entropy(PY)

entropy(OT)

|G(parent, child)
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- p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.52 x 10g5(0.52) + 0.47x 10g,(0.47)]
-[0.52 x -0.94+ 0.47 x -1.08]

-[(-0.48) + (-0.50)]

=0.98

- p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.58 x 10g,(0.58) + 0.41 x l0g,(0.41)]
-[0.58x -0.78+ 0.41x -1.28]

= -[(-0.45) + (-0.52)]

= 0.97

- p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.63 x 10g,(0.63) + 0.36 x l0g,(0.36)]
-[0.63x -0.66+ 0.36x -1.47]

-[(-0.41) + (-0.52)]

=0.93

- p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.69x l0g,(0.69) + 0.30 x log,(0.30)]
-[0.69x -0.53 + 0.30 x -1.73]

-[(-0.36) + (-0.52)]

=0.88

= entropy (parent) — [p(PT) x entropy(PT) + p(MY)

xentropy(MY) + p(PY) x entropy(PY)] + p(OT) x

entropy(OT)]]

= 0.95 - [0.25x 0.98+ 0.31x 0.97+0.21x0.93+0.21x
0.88]

= 0.95 - [0.24+ 0.30+0.19+0.18]

=0.95-0.91

=0.04
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8) AN IG 2avuanvadad adnnnann andeyaaINITaRIwIEl 1G I

Fan
entropy (parent) = —p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.61x l0ogy(0.61) + 0.38x log,(0.38)]
= -[0.61x -0.71 + 0.38 x -1.39]
= -[(-0.43) + (-0.52)]
=0.95
entropy(Services) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)
= —[0.65 x l0g,(0.65) + 0.34x 10gy(0.34)]
= -[0.65 x -0.62+ 0.34 x -1.55]
= -[(-0.40) + (-0.52)]
=0.92
entropy(health) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.75 x 10gy(0.75) + 0.25 x log,(0.25)]
= -[0.75x -0.41+ 0.25x -2]
= -[(-0.30) + (-0.5)]
=0.8
entropy(Teacher) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)

-[0.63 x l0g,(0.63) + 0.36 x log,(0.36)]
-[0.63x -0.66+ 0.36x -1.47]
-[(-0.41) + (-0.52)]

=0.93
entropy(Home) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.61 x 10g5(0.61) + 0.38 x log,(0.38)]
-[0.61x -0.71 + 0.38 x -1.39]
= -[(-0.43) + (-0.52)]
=0.95

entropy(other) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)
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= _[0.53 x l0gy(0.53) + 0.46 x log,(0.46)]
= _[0.53x —0.91 + 0.46 x -1.12]

= -[(-0.48) + (-0.51)]
= 0.99
|G(parent, child) = entropy (parent) — [p(Services) x entropy(Services) +

p(health) x entropy(health) + p(Teacher)
xentropy(Teacher) + p(home) x entropy(home) +
p(other) x entropy(other)]

= 0.95 - [0.21x 0.92+ 0.07x 0.8+0.12x0.93+0.20x
0.95+0.37x0.99]

= 0.95 - [0.19 + 0.05+0.11+0.19+0.36]
=0.95-0.90

=0.05

9) AMIUAN IG 2e9ueavdad 813ndan 9ndayasNITOAIUINAT |G CES

entropy (parent)

-p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.61x log,(0.61) + 0.38x log,(0.38)]
-[0.61x -0.71 + 0.38 x -1.39]

= -[(-0.43) + (-0.52)]
=0.95
entropy(Services) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)

-[0.57 x 10gy(0.57) + 0.42x log,(0.42)]

-[0.57 x -0.81+ 0.42 x -1.25]

= -[(-0.46) + (-0.52)]
=0.98
entropy(health) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)

= _[0.81 x 10g,(0.81) + 0.18 x l0g,(0.18)]
_[0.81x -0.30+ 0.18x —2.47]
~[(-0.24) + (-0.44)]
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= 0.68

entropy(Teacher) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.66 x log,(0.66) + 0.33 x l0g,(0.33)]
= -[0.66x -0.59+ 0.33x -1.59]

= ~[(-0.38) + (-0.52)]
= 0.90
entropy(Home) = - p(Yes) x log, p(Yes) + p(No) x logz p(No)

= -[0.66 x l0g,(0.66) + 0.34 x log,(0.34)]
= -[0.66x -0.59 + 0.34 x -1.55]

= -[(-0.38) + (-0.52)]

=0.90

- p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.59 x 10g,(0.59) + 0.40x log,(0.40)]
-[0.59% -0.76 + 0.40 x -1.32]

-[(-0.44) + (-0.52)]

= 0.96

entropy(other)

IG(parent, child) = entropy (parent) — [p(Services) x entropy(Services) +
p(health) X entropy(health) + p(Teacher)
xentropy(Teacher) + p(home) x entropy(home) +
p(other) x entropy(other)]
= 0.95 -[0.28x 0.98+ 0.03x 0.68+0.05x0.90+0.06x
0.90+0.54x0.96]
= 0.95 - [0.27+ 0.02+0.04+0.05+0.51]
=0.95-0.89
=0.04

10) ANWAtUAn  1G 2Bvueavisias Lwﬁlwﬂﬁmﬂﬁﬂu(reoson) 9niayasu1Tn
Aaneen IG TRaT

entropy (parent) = —p(Yes) x log, p(Yes) + p(No) x log, p(No)



entropy(reput)

entropy(course)

entropy(home)

entropy(other)

IG(parent, child)
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-[0.61x 10g,(0.61) + 0.38x% l0g,(0.38)]
= -[0.61x -0.71 + 0.38 x -1.39]

= -[(-0.43) + (-0.52)]

=0.95

- p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.66x l0g,(0.66) + 0.33 x log,(0.33)]
-[0.66 x -0.59+ 0.33 x -1.59]

-[(-0.38) + (-0.52)]
= 0.90

- p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.60 x l0gy(0.60) + 0.39 x 10g,(0.39)]
-[0.60x -0.73 + 0.39 x -1.35]

-[(-0.43) + (-0.52)]

= 0.95

- p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.59 x 10g,(0.59) + 0.40 x log,(0.40)]
-[0.59% -0.76 + 0.40 x -1.32]

-[(-0.44) + (-0.52)]

= 0.96

- p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.49 x l0g,(0.49) + 0.50 x log,(0.50)]
-[0.49%x -1.02 + 0.50 x -1]

-[(-0.49) + (-0.5)]

= 0.99

= entropy (parent) — [p(reput) x entropy(reput) + p(course)
x entropy(course) + pthome) x entropy(home) +

p(other) x entropy(other)]
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= 0.95 -[0.23 x 0.90+ 0.41x 0.95+ 0.24x 0.96+
0.11x0.99]
=0.95 - [0.2 + 0.38+ 0.23+0.11]
=0.95-0.92
= 0.03
1) AUIRdAN IG 2psuann3iad JUnA9a9(guardian) 9NdB3ARINITAAIUITIAN
G Thigstl

entropy (parent)

-p(Yes) x log, p(Yes) + p(No) x log, p(No)
= —[0.61x logy(0.61) + 0.38x% l0g,(0.38)]
-[0.61x -0.71 + 0.38 x -1.39]

-[(-0.43) + (-0.52)]

=0.95

entropy(mother) - p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.6 x l0g,(0.6) + 0.4 x log,(0.4)]

-[0.6 x -0.73+ 0.4 x -1.32]

-[(-0.43) + (-0.52)]
=0.95

entropy(father)

- p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.62 x log,(0.62) + 0.37 x log,(0.37)]

-[0.62x -0.68 + 0.37 x -1.43]
-[(-0.42) + (-0.52)]
= 0.94

entropy(other) - p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.61 x 10g,(0.61) + 0.38x% l0g,(0.38)]

= -[0.61x -0.71 + 0.38 x -1.39]

-[(-0.43) + (-0.52)]

=0.95



IG(parent, child)
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= entropy (parent) — [p(mother) x entropy(mother) +
p(father) x entropy(father) + p(other) x entropy(other)]
= 0.95 - [0.68 x 0.95+ 0.23x 0.94+ 0.08x 0.95]
=0.95 - [0.64 + 0.21+ 0.07]

=0.95-0.92

= 0.03

12) AUIRMAT 1G 2Bauaan3as nafigaltraveltime) MNdaYARIN1TNANIN

A IG [FiRas

Famsup yes=0.60, No= 0.39

entropy (parent)

entropy(Normal)

entropy(Much)

IG(parent, child)

= —p(Yes) x log, p(Yes) + p(No) x log, p(No)
= —[0.60x 10g,(0.60) + 0.39x log,(0.39)]

= -[0.60x -0.73 + 0.39 x -1.35]

= -[(-0.43) + (-0.52)]

=0.95

= - p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.59 x 10g5(0.59) + 0.4 x log,(0.4)]

= -[0.59 x -0.76+ 0.4 x -1.32]

= -[(-0.44) + (-0.52)]

= 0.96

= - p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.65 x 10g,(0.65) + 0.34 x logy(0.34)]
-[0.65 x -0.62 + 0.34 x -1.55]

-[(-0.4) + (-0.52)]

=0.92

= entropy (parent) — [p(Normal) x entropy(Normal) +
p(Much) x entropy(Much)]

=0.95 -10.89 x 0.96 + 0.1 x 0.92]

= 0.95 - [0.85 + 0.092]
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=0.95-094
= 0.01
13) ATUItdAN 1G 2a9ueavEtad 1aEe(studytime) MNYBYARINITNANI
fn 16 Tt
Famsup yes=0.60, No= 0.39
entropy (parent) = —p(Yes) x log, p(Yes) + p(No) x log, p(No)
= -[0.60x l0g,(0.60) + 0.39x log,(0.39)]
= -[0.60x -0.73 + 0.39 x -1.35]

= -[(-0.43) + (-0.52)]
=0.95
entropy(Normal) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)

= -[0.59 x 10g,(0.59) + 0.4 x log,(0.4)]
= -[0.59 x -0.76+ 0.4 x -1.32]

= -[(-0.44) + (-0.52)]
= 0.96
entropy(Much) = - p(Yes) x log, p(Yes) + p(No) x log, p(No)

= -[0.65 x logy(0.65) + 0.34 x 10g,(0.34)]
= -[0.65 x -0.62 + 0.34 x -1.55]
= -[(-0.4) + (-0.52)]
=0.92
|G(parent, child) = entropy (parent) — [p(Normal) x entropy(Normal) +

p(Much) x entropy(Much)]
= 0.95 -10.89 x 0.96 + 0.1 x 0.92]
= 0.95 - [0.85 + 0.092]
=0.95-0.94
= 0.01

14) AatdAn 1G 2a9upavatad 1aGe(studytime) MNYBYARINITNANI

A 16 Taean
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Famsup yes=0.60, No= 0.39

entropy (parent) = —p(Yes) x log, p(Yes) + p(No) x log, p(No)

entropy(ever)

entropy(Never)

|G(parent, child)

-[0.60x log,(0.60) + 0.39x l0g,(0.39)]
-[0.60x -0.73 + 0.39 x -1.35]
-[(-0.43) + (-0.52)]

= 0.95

= - p(Yes) x log, p(Yes) + p(No) x log, p(No)

= —[0.57 x 10g5(0.57) + 0.42 x 10g,(0.42)]
-[0.57 x -0.81+ 0.42 x -1.25]
-[(-0.46) + (-0.52)]
=0.98

= - p(Yes) x log, p(Yes) + p(No) x log, p(No)
-[0.61 x log,(0.61) + 0.38 x l0g,(0.38)]
-[0.61 x -0.71 + 0.38 x -1.39]

-[(-0.43) + (-0.52)]

=0.95

= entropy (parent) — [p(ever) x entropy(ever) + p(Never)
x entropy(Never)]

= 0.95 -[0.2x 0.98 + 0.79 x 0.95]

= 0.95 - [0.19 + 0.75]

=0.95-0.94

= 0.01
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MsAIUIATLAazLaava DA uAUAaF N e weaa DR Ad AN Information Gain

Y Vv
v A v s

HINAFAAT LRI IR el eAlFvinnsden 5 uaaviadad manaluiiden

Y

5 waaviaiad avernrinidanuaaviatafuinniniiasyin i luiaa Decision tree BTN

guAninensanigin U uniasnaule

g

o & P=] = aa dld ! . . dl o s ¥ ! 2
PNHUIILRABNLBAVITUIN VIHAT Information Gain HINNHA 5 aUALILIN TﬂLLﬂ 5alaille

9% Age, Medu, Fedu, Mjob, Fiob aniiwsindionafisl 5 waavadad & (Unaaeaulszananan

U

siafnaniIaun agdaduluma Decision tree

f1519 3.1 &7UA" Information Gain 2BIABANIIFNG

Feature Information Gain Select
Sex 0.03
Age 0.06 v
Address -0.01
Famsize 0.02
Pstatus 0.02
Medu 0.05 v
Fedu 0.04 v
Mjob 0.05 v
Fjob 0.04 v
Reason 0.03
quardian 0.03
Traveltime 0.01
Studytime 0.01
Failures 0.01
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3.1.5 Nailaifiuka (Evaluation) (iiudunenutawiwadnsilfanndunanteunii
TagsinTuiann Faenisdadas@ndnanesnadns Fdudnglsrasdiiss A ludupauuan
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Tsunsndngnéiewida sl

snngudiayadmiuniaidens (Training Data) 7ilHARes 9o 731 70 ian
Asziiuuuuenans nengudeyadmiunisBeuiumasauiudanasinsuld (Tree)

v
o A

Fm C4.5 (J48) NAaaINnNI9aATIei ulUsunas wama (§aes



1) TU9unss Rapid Miner Studio 9.5.1

3

Medu

Fiob

Folu *

Womon
¥ ¥es

Medu

Fjob

Medu

¥es

AW 3.4 g‘ULLuuTN Wa Graph Decision Tree Mlysunsu Rapid Miner Studio 9.5.1
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Tree
age = A: yes {no=1lé8, yes=313}
age = B
Mjob = health: yes {no=0, yes=1l0}
Mjob = home
Medu = MY

| Fjob = at_home: yes {no=0, yes=2}
| Fjob = other

| | Fedu = MY: no {no=6, yes=0}

| 1 Fedu = PT: ves {no=l, yes=2}
| 1 Fedu = PY: yes {no=l1, yes=2}
| Fjob =
Medu = OT:
Medu = PT:
Medu = PY:
Mjob = other

| Fjob = at_home:
1 Fjob = other

] | Fedu = MY:
] | Fedu = OT:
| | Fedu PT:
|

|

I

services: yes {no=2,
yves {no=1, yes=3}

ves {no=15, yes=17}

1
1
|
|
|
|
| yes=3}
|

|

|

yes {no=2, yes=4}

no {no=2, yes=0}
yes {no=8, yes=9}
no {no=6, yes=3}

no {no=18, yes=1ll}
yes {no=3, yes=8}

| Fedu = PY:
Fjob = services: no {no=15, yes=4}
Fjob = teacher:
Mjob = services

] Medu = MY

|
|
|
|
|
|
|
|
|
|
|
I
|
|
I
I
I
|
I
I
| yves {no=0, yes=3}
I

|

Fjob = at_home: no {no=2, yes=l}
Fjob = other

66

| Fedu = MY: yes {no=l, yes=3}
| Fedu = PT: yes {no=0, yes=2}
| Fedu = PY: no {no=2, yes=0}
Fjob = services

| Fedu = MY: yes {no=l, yes=3}
| Fedu = PT: no {no=4, yes=0}

Medu = OT: yes {no=0, yes=4}

Medu = PT: no {no=l, yes=l}

Medu = PY: yes {no=12, yes=13}

= teacher

Medu = OT

| Fjob = at_home: yes {no=0, yes=2}
| Fjob = other: yes {no=2, yes=9}

| Fjob = services: no {no=10, ves=3}
| Fjob = teacher: yes {no=3, yes=4}
Medu = PY: yes {no=0, yes=2}

age = C: no {no=3,

yes=1}

AT 3.5 AU AN oMzIIH Decision Tree Tltsunas Rapid Miner Studio 9.5.1
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2) TU5unan Weka 3.8.4

age
/N
=4 =B =C
yes (2108803 hajot no (@0/1.0)
Medu Fedu Fiob yes (10.0y Fjob
ﬂ\ ”\
=FY =07 =my =PT = other = senvicesteacher health at_home = other= sewicesteacher healthat_home
P A AN VNSO NN
Fedu yes @ Fedu @010 0@ yes(7 00| (13080 1o GROMD|  Fagu Fadu i@ eEon| ywsEm®| wee1ozo Y7030 yes@D) yes 20}

AN TN SN

no (30BN yes@0ZD)|  no0) no(m)|  yes0Am|  norz0) yes(1.0) o no (11020 yes@EOAD|  nold|  yes(12020)| yes®0A0)| ne@oZ)| i) ne 7.0 no 0.0y no@m|  nomoED)| yesm

= other semvicesteacher health at_home

VARTRNAN

yes(20) no (40 no (00 no @0y no (1.0

AT 3.6 E‘ULL'LI‘LITN Wa Graph Decision Tree lysunsn Weka 3.8.4




age = A: yes (481.0/168.0)

age = B

Mjobh = services

Medu = PY

| Fedu = MY¥: no (13.0/6.0)
| Fedu = PY: yes (9.0/2.0)
| Fedu = OT: no (2.0)

| Fedu = BPT: no (1.0)

Medu = COT: yes (4.0)

Medu = MY

| Fedu = MY: yes (9.0/3.0)

| Fedu = PY: no (2.0)

| Fedu = OT: yes (1.0)

| Fedu = PT

| | Fjob = other: yes (2.0)
|

|

|

|

Fjob = health: no (0.0)
Fjob = at home: no (1.0}

Medu = PT: no (2.0/1.0)

Mjob = other

| Fedu = M¥: no (23.0/9.0)

| Fedu = PY¥: yes (17.0/6.0)

| Fedu = OT: yes (13.0/6.0)

| Fedu = PT: no (37.0/11.0)

Mjok = home

|
|
|
|
|
|
|
|
|
|
|
|
| |

| | Fjob = teacher: no (0.0)
| |

| |

|

== Summary =——

Correctly Classified Instances

Incorrectly Classified Instances

Fappa statistic

Mean absolute error

RBoot mean sgquared srror
Relative absolute error
Root relative squared error
Total Number of Instances

Fjob = services: no (4.0)

age
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Fjob = other

| Fedu = MY¥: no (11.0/2.0)
| Fedu = P¥: yes (€.0/1.0)
| Fedu = OT: no (1.0)

| Fedu = PT: yes (12.0/2.0)
Fjob = services

| Fedu = M¥: yes (6.0/1.0)
| Fedu = PY: no (6.0/2.0)

| Fedu = OT: yes (1.0)

| Fedu = PT: no (7.0)

Fjob = teacher: no (1.0)

Fjob = health: no (2.0/1.0)
Fjob = at_home: yes (8.0/1.0)

Mjob = health: yes (10.0)

Mjob = teacher

Fjob = other: yes (11.0/2.0)
Fjob = services
| Fedu = MY: no (0.0)
| Fedu = PY: no (4.0)
| Fedu = OT: no (9.0/3.0)
| Feda = EBET: yes (2.0)
Fjob = teacher: yes (7.0/3.0)
Fjob = health: yes (0.0)
Fjobk = at_home: yes (2.0)
C: no (4.0/1.0)

S00 68.359585 %
2321 31.6005 %

0.2695

0.4123

0.4541

B6.2344 %

S52.8682 %
731

AN 3.7 ANUSTYNLRNB LS9 Decision Tree TuT‘iJ‘jLLﬂ‘EIN Weka 3.8.4

Y o/

duinszAngninaealuiaa(Evaluation on training set) AIN13RANTHT WA (G597

)%

1) Correctly Classified Instances a1ndaya Tuinasuisavinunadayagndia

Aniiin 68.3995 % 1B9INNA

Y

2) Incorrectly Classified Instances a1ndaya luiaavinuie dayalsignias

Ariii 31.6005 % 2a9ianNA
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3) Root Mean Squared Error (RMSE) ATAITH ARIALAADNIZNINTIAI9EY

L P 1

WRYANTANINTOIE RAWYINTL 0.4541 senInd 3.7

1 1 . . ) 1 { o ¥
4)NQMWWCOMU$OHANﬁHXLﬂuﬂquﬁuﬂﬂdﬁqﬂ@mﬁﬂﬂwﬂﬂqﬁﬂﬁuqﬁﬁﬂdﬂﬂﬁﬂ

UARTARA BEALTUEN AN THARANSIARANT (Ha1nn9yitngdnumafia C4.5 (J48) uas ANl

@ I\ A& o & A o
LOITLLUFIUABIATYILLUATADLADIARTAURTIY ANATN 3.8

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure MCC

0.325 0.081 0.723 0.323 0.445 0.312
0.919 0.675 0.676 0.919 0.779 0.312
[feighted Avg. 0.684 0.440 0.654 0,684 0.648 0.312

=== Confusion Matrix ===

a b <-- classified as
54 195 | a =no
36406 | b =yes

ROC Zrea BPRC Area Class

0.668
0.668
0.668

0.579 no
0.719 yes
0.664

AT 3.8 dauAn Confusion Matrix a3 luinalne¥aana3fin C4.5 (J48)

v

4 o s & . v o a < !
delHlunaudadefifelinafignadneaindansdfiu C4.5 J48) Tunansenninnis

naaoy lunatugninyanaaey (Testing Data) tNenaaauangniinsessluma tawsi

1
2 =

1% =\ ¥ @ o o o A 1
%EH@W@@H@ﬁﬂN@uﬂuﬁﬂﬁﬂa@%ﬂﬂﬂuqquﬁu 3ﬂ5ﬁ® NWWWNﬂUﬂlﬂﬂLWNWgﬂﬂﬁqﬂﬁqﬂ

dane37in $iuli C4.5 (J48) nan s lEnaninans nasauiugadeyanaaaus1wIn 7310

LEASHANITALATI2A Il SUNTH Weka [HFININT 3.9 NaNIS B LINAaa NS aNasTiN & (5

C4.5 (J48) nadaufiugadaganasausuan 313 ga DinanismeasulaefiAiaangnsies

(Correctly Classified Instances) Winfiu 64.5161 % %3 Lﬂummmgﬂﬁmﬁﬂmﬂmq FIUNT

Amssiiayafivinune ldgnfiasfiFyindy 35.4839%
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=== Bummary ===

Correctly Classified Instances 180 64.5161 %

Incorrectly Classified Instances 99 35.4839 %

Fappa statistic 0.0285

Mean absolute error 0.4472

Root mean squared error 0.4735

Relative absolute error 95.2123 %

Root relative sgquared error 98.6981 %

Total Number of Instances 275

=== Detailed Accuracy By Class ===
TE Rate FP Rate Precision Recall F-Msasure MCC ROC Area PRC Arsa Class
0.051 0.028 0.500 0.051 0.092 0.058 0.535 0.390 no
0.972 0.949 0.651 0.972 0.780 0.058 0.535 0.667 yes

Weighted Avg. 0.645 0.622 0.597 0.645 0.535 0.058 0.535 0.569

At 3.9 nannaaaauEed el Edane3iin C4.5 (J48maspuiudayanasay

dalaluina Decision tree udnanniin Fnirlumani¥lunngiden ng Decision Tree
delulnunnasinahila Tnangfidsaluil

agdiaft 1 IF age=a then YES nungmanndn &1 ogiminfiu 15-17 azfinadnsiin
“RILAYN”

ﬂg‘il"ﬂ‘f/il 2 IF age=b and mijob=services and medu=py and fedu=my then NO
NHIYAININ t1eewinry 18-20 wazansnsaduminemiall uasnnsineasnsan
Yayeyr waznafnundandudsen asfinadniin <Tdariuayu”

ﬂg]’?l"ﬂﬁ 3 IF age=b and mjob=services and medu=py and fedu=py then YES
purBAINGn S1egindy 18-20 uazandwsnsaniduminensialy uaznisfnenansandy
Ysyayr waznmsinundandudeya ssinaansidn “aiuagm”

ﬂgﬁl’ﬂ‘ﬁ 4 IF age=b and mjob=services and medu=py and fedu=ot then NO ®#H1&AITH
41 fegwiafiy 18-20 waraEnansanduniine il waznisineastsanduydeyy
uaznnsnenfinudiuiu g sziinadnsidin Tlatuagw

ﬂg‘il'@ﬁ 5 IF age=b and mjob=services and medu=py and fedu=pt then NO®#~18AITH
41 fmgwindy 18-20 uazandwsaaduniinensialu uaznisAnensnanduEgan

waznafinerdaniulazon asfinaandidn “ldaiuagm”
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ﬂgﬁfa'ﬁ 6 IF age=b and mjob=services and medu=ot then YES ®x18AI1HI1 fﬁwmgl
winfiu 18-20 waza@nsrsanduniinemialy uaznisfinunnsaniingu g azdnadns
) %
W “auuayn”

ﬂg‘il"ﬂ‘ﬁ 7 IF age=b and mjob=services and medu=my and fedu=my then YES
PNIATINGT S18gwinmiL 18-20 uazanBnwanaaniuwinewinly wazniafnunnnaani
% a ) % P v & @ « % s
Joen warn1sAnerdandulisen avlnadwsidy “aiuayu

ﬂg"il"ﬂ‘ﬁ 8 IF age=b and mjob=services and medu=my and fedu=py then NO
WNIAINGT H1ogwinil 18-20 uazaBnwanaaduwinewiall uaznisinunnaai
o/ a @) a2 = o & @ « o .
Jnen uaznsAnedandulBygn szinaansidy “aduayu

ﬂg‘il"ﬂ‘ﬁ 9 IF age=b and mjob=services and medu=my and fedu=ot then YES
NNAINGT H1eginfi 18-20 uazaBnwanaaduwineiall uaznisinuinnaani
foewn wazn1sfnendaningu ¢ axinadnsiiin “aduayu”

ﬂg’il"ﬂ‘ﬁ 10 IF age=b and mjob=services and medu=my and fedu=pt and fjob=other
then YES 9s18A9891 Gna1giinfiy 18-20 uavan@nsisandunsinewiaoll uaznisfinen
wraandudsen waznisinerdandudszon warer@ndandudu 4 aslinaandiin
AU

ﬂgﬁ@ﬁ 11 IF age=b and mjob=services and medu=my and fedu=pt and fjob=services
then NO #§2A9NTdn fangwiniy 18-20 wazanwssandunsinewiall uazniafinun
w15audsen waza1sinedandudszan waraBndandunsinesialy azdnadns
 “TdanTuamu”

ﬂg%l"ﬂ‘ﬁ 12 IF age=b and mjob=services and medu=my and fedu=pt and fjob=teacher
then NO Mx18ANI S1818Winiy 18-20 waza@nsnanndunsinewinly uaznisfinun
manndudsen uaznisfnendandulszan uarerdndaniuagenansd asfinadns i
“Tlauanyu”

ﬂgﬂi'ﬂ‘ﬁ 13 IF age=b and mjob=services and medu=my and fedu=pt and fjob=health
then NO #§2A9Hd1 fengwiniy 18-20 wazanwssandunsinewinll uazniafinun

@ o/ a @) PN ) = [ 4
N1gadudseN uwazn1sAnudaniulsson wazar@ndandunne/menuia 9slNaans

i “TdanTuamu”
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ﬂg‘il"a‘ﬁ 14 IF age=b and mjob=services and medu=my and fedu=pt and fjob=home
then NO #6181A31H91 fnB1evinfiy 18-20 wazannnsadunwinewiall waznisfine
msandudsen waznisfinurdandulszon wazandndaniusgiion acfinaandidn
“Tlaniuanyu”

ﬂg’il'm‘/il 15 IF age=b and mjob=services and medu=pt then NO ®HILAIINIT 5’1@’1%}‘
winfiu 18-20 wazannunsandunineminll waznisfneunsadudszon axfinadng
u “Tdariuamu”

ﬂg”ﬁi'ﬂ‘ﬁ 16 IF age=b and mjob=other and fedu=my then NO ¥1{18IAYTHIT fﬁ@m
L 18-20 uazeBnaisandndn g waznisdnundandudson azfinadndidu
“Tladuanu”

ﬂg’il"ﬂ‘ﬁ 17 IF age=b and mjob=other and fedu=py then YES #N18IAITHI1 ﬁ’]ﬂﬁﬂq
Wiy 18-20 wazandnansaniiuiy 7 waznisinedandulsygyn svdnaansiin
“Timvivanw”

ﬂg’il"ﬂ‘f}l 18 IF age=b and mjob=other and fedu=ot then YES ®#N181A21H31 5’1@7%}1
iy 18-20 wazardwaraaniiudn g waznisfnundanindy ¢ azdnadnwsidn
“Tlauanyu”

ﬂg“ﬁl”ﬂﬁ 19 IF age=b and mjob=other and fedu=pt then NO #{18AITNIN fﬁ’m’]iql
Winiu 18-20 wazadnanannfindu o uaznnsinuntandulszon axfinadnwgiiiv
“Tlauanu”

ﬂg%l"ﬂﬁ 20 IF age=b and mjob=home and fjob=other and fedu=my then NO
prAEAAHY Faengwinil 18-20 uavar@wananiiveiing uazadndaniinguy o uay
nafnundandudsen asfinadniiin “Tdaiuan”

ﬂg‘il'@ﬁ 21 IF age=b and mjob=home and fjob=other and fedu=py then YES#iH1gA3TH

] o/

1 fegminiy 18-20 uaren@wwnanniuegiion waza@ndandudu 9 uaznisfinen

]

-

andudeya ssdnaansidn “aiuaym”

)
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ﬂgﬁ@'ﬁ 22 IF age=b and mjob=home and fjob=other and fedu=ot then NO #HN18/AIH

% ]

ol mmqmﬁ'u 18-20 LL@::@’]%WMimLﬂu@yjﬁﬁu waze13ndandy 7 UAZNTITANEI
a & A p=y o ¢ @ WP o s
Doniingu o scfinaandiin “Tladuayu

ﬂg‘il"ﬂ‘ﬁ 23 IF age=b and mjob=home and fjob=other and fedu=pt then YES #H1&A3TH

v 1

31 tergwindy 18-20 uararwisaniinagiin wazeindanduiy 7 WATATANED
Danfiutazon asfinaanfidu “aiuanym”

ﬂg"il'@ﬁ 24 |IF age=b and mjob=home and fjob=services and fedu=my then YES
wnngandl dengwindy 18-20 warendwnsadusgiing uaver@ndandunwinem
yinld uaznnsnundnduioen aziinadnsidn “aiuaw

ﬂg‘il"ﬂﬁ 25 IF age=b and mjob=home and fjob=services and fedu=py then NO
MNEAINGT Grengmintu 18-20 wazendwsnsaniuegiinn uazedwdaduniinem
yinlU uwazniafnendauudnon axdnadwsidn Tiatuam

ﬂg‘il"ﬂ‘f}l 26 IF age=b and mjob=home and fjob=services and fedu=ot then NO
MNIRATINGT rangwindu 18-20 wazandwansaniuegiin uaver@wdaiuninem
yinld uaznnsnunfnuiuau q aziinadnsidn Tlatuagw

ﬂg"il'@ﬁ 27 IF age=b and mjob=home and fjob=services and fedu=pt then NO
wHeAEdl d1engwindy 18-20 warenwnrsanduegiing uara@ndanduwineu
yinld uaznnsnendaiulazon axdnadndiiu Tiaduayu

ﬂg%"ﬂﬁ 28 IF age=b and mjob=home and fjob=teacher then NO #x18IAIIHNIT 5'1@’1?4
winfiu 18-20 uaradwunasnnduagiinun uazodndaniinagenatsd azdinadansidu <l
GINTANT

ﬂ{]"il'm‘/il 29 IF age=b and mjob=home and fjob=health then NO #H18AITNIN fl”]ﬂ’mq
winfiu 18-20 waze@wwnaaniuedtion uazarindanduinameiuna asdnadnsdu
“Tlauanu”

ﬂg‘il"a‘?'l 30 IF age=b and mjob=home and fjob=home then YES #8181AI1H31 fﬁ’m”lgl

Winu18-20 uaza@nananniuetfin uazadndandusgiiuecdnadnsiiin “aruayu”
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ng#af 31 IF age=b and mjob=health then YES nn18A918dn fi1e1eivinfiy 18-20
@ a v g @ € e s
wareinstsadunne/metung arinaansily “aiuayu

v

ﬂ{]’il'm?ll 32 IF age=b and mjob=teacher and fjob=other then YES #1{18AITNIT 011
angwinfiy 18-20 uazandnanaaniinagaianss uavendndanduiy 4 szinadwsidn
“ATIL AN

ﬂg"il'@ﬁ 33 IF age=b and mjob=teacher and fjob=services and fedu=my then NO
PNIAINGT G188iTTL 18-20 wazanwananiiuag/anansd uavedndaiuninem
yinld uaznnsnundnfudoen azinadmsidn Tiatuagm

ﬂg";i'ﬂﬁ 34 |F age=b and mjob=teacher and fjob=services and fedu=py then NO
NNIAINGT H191EINTTL 18-20 wazeBnwansniinag/anansd uazedndaiuninem
yinlu wazniafnundafuusnan asfinadnsidn <iadump

ﬂg’il"ﬂﬁ 35 IF age=b and mjob=teacher and fjob=services and fedu=ot then NO
VNIRATINGT G818y 18-20 wazannwananiiuag/anansd uarardndanduwinem
yinld uaznnsfnundandudu ¢ azfinadnsidn Tiatuam”

ﬂg"il'@ﬁ 36 IF age=b and mijob=teacher and fjob=services and fedu=pt then YES
wnneANdn drangiinfiu 18-20 uaranBnansaniuagenansd uarendndanduninem
yinlu wazniafnendafiuuszon azfnadnwiiu miag

ﬂg‘il"aﬁ 37 IF age=b and mjob=teacher and fjob=teacher then YES #x18IA2IN41 €11
a1y 18-20 wazanBnwnaandungenansd uazandndaniuag/enansd asfnadns
u “anivanm”

ﬂg"il"ﬂﬁ 38 IF age=b and mjob=teacher and fiob=health then YES siN18AIINIT §7
angivindy 18-20 uazan@nwnisnninag/e1a1sd uwazandndandunna/maiuia a:d
HaANSLEW “ariuay

%

ﬂ{]"il"a‘ﬁ 39 IF age=b and mjob=teacher and fjob=home then YES {18IAAIHIT €11

)

21N 18-20 warandnnisaniuag/enarsd wazanindanined i afinadndiin

ALY
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ngdafi 40 IF age=c then YES nanama1ndn droguwinfu 21 3uly azfinaansiin

“ATIUAY

vV
[ o

3.1.6 WWHUNWIWNARLAT1ZW (Deployment) duRaun1sHIHaa N7 (6 (U
n19919 (U 2199 dugUuuueessieem (Report) #38WNUATMN (Dashboard) finsanlinaey
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