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AAIAusazianvsdfiisuiuAa e nIwean3Ddifen 16 11N
figanniiu root 989 decision tree s wandagaTivnalae Enadngiliusin uazlufia fafl

1) Adande 1G 2esuaavadad e andoyasinisadiuwanen IG [Heai

—p(ﬁl&l) x log, p(ﬁl&l) + p(TﬁJﬁN) x log, p(TﬁJﬁN)
-[0.35 x 10g,(0.35) + 0.65 x l0g,(0.65)]
-10.35 x -1.51 + 0.65 x -0.62]

entropy (parent)

= -[0.53 + 0.40]
=0.93
entropy(W® = ¥18)) = - p(ﬁl}l) x log, p(ﬁl&l) + p(fﬁiﬁm) x log, p(fﬁiﬁN)

-0.48 x 10g5(0.48) + 0.52 x 10g,(0.52)]
-[0.48 x -1.06 + 0.52 x -0.94]

-[0.51 + 0.49]

=1

- p(ﬁl}l) x log, p(ﬁl&l) + p(fﬁiﬁm) x log, p(fﬁiﬁN)
~[0.09 x 10g,(0.09) + 0.91 x 10g,(0.91)]
-[0.09 x -3.47 + 0.91 x -0.14]

-10.31 + 0.13]

=0.44

entropy(Wa = $A¢1N)

IG(parent, child) = entropy (parent) — [p(W& = A8) x entropy(N|A = %g) +
P(NA = WEYN) x entropy(WA = 9A€19)]
=0.93 - [0.68 x 1 + 0.32 x 0.44]
= 0.93 - [0.68 + 0.14]
= 0.93 -0.82
= 0.1

v
v o A

2) AUINAT IG 289uanviE0ad anur andayasINITaRIwItAn IG (AR
entropy (parent) = —p(ﬁl}l) x log, p(ﬁl&l) + p(ﬁiﬁl&l) x log, p(ﬁiﬁlm)

-[0.35 x 10g,(0.35) + 0.65 x l0g,(0.65)]

-[0.35 x -1.51 + 0.65 x -0.62]

-[0.53 + 0.40]

=0.93
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entropy(Na = ﬁﬁ@ﬂm’i) = - p(@"ﬁl) x log, p(ﬁlﬁﬁl) + p(TZJﬁIN) x log, p(fai?%m)

o/

entropy(Wa = {#U3)

~[0.20 x 10g,(0.20) + 0.80 x l0g5(0.80)]
-[0.20 x -2.32 + 0.80 x -0.32]

-[0.46 + 0.26]

0.72

- p(@%ﬂ) x log, p(ﬁlu) + p(TzJﬁIN) x log, p(TN'@%N)
_[0.41 x l0g,(0.41) + 0.59 x log,(0.59)]

-[0.41 x -1.29 + 0.59 x -0.76]

-[0.53 + 0.45]

0.98

entropy(WA = AWLANLIN) = - p(@%:ﬂ) x log, p(ﬁlu) + p(faiﬁm) x log, p(fai?%m)

|G(parent, child

o/

-0.18 x l0g,(0.18) + 0.82 x 10g,(0.82)]
-[0.18 x -2.47 + 0.82 x -0.29]

-[0.44 + 0.24]

0.68

= entropy (parent) — [p(H& = Eﬁmﬂﬂ’]‘i) x entropy(

o

)
WA= Eﬂ@ﬂmi) + p(Na = {EU3) x entropy(Wa = {IUZ) + p(NA = AULANLYN) x entropy(

NA = AR

3) AR IG 2asuesviadag 1manns andayasHIsaAIuInAn G [HRsH

entropy (parent)

& o
entropy(Wa = LANAA)

=0.93 -[0.26 x 0.72 + 0.71 x 0.98 + 0.03 x 0.68]

0.93 - [0.19 + 0.7 + 0.02]
0.93 - 0.91
0.02

—p(ﬁlu) x log, p(ﬁlu) + p(faiﬁm) x log, p(fai?%m)
-[0.35 x l0gy(0.35) + 0.65 x log,(0.65)]
-[0.35 x -1.51 + 0.65 x -0.62]

-[0.53 + 0.40]

0.93

- p(@%ﬂ) x log, p(ﬁlu) + p(TzJﬁIN) x log, p(TN'@%N)
Z[0.22 x 109,(0.22) + 0.78 x 10g,(0.78)]

v
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-[0.22 x -2.18 + 0.78 x -0.36]
-[0.48 + 0.28]
=0.76

entropy(Wa = (A InTR) = - p(ﬁl}l) x logy, p(ﬁl}l) + p(ﬁiﬁlw x log, p(TSJﬁN)
-[0.22 x 10g,(0.22) + 0.78 x log,(0.78)]
-[0.22 x -2.18 + 0.78 x -0.36]

-[0.48 + 0.28]

=0.76

entropy(Ha = L@vN9n) = - p(ﬁl}l) x log, p(ﬁl&l) + p(fﬁiﬁm) x log, p(TﬁJﬁN)
— _[0.23 x 10g,(0.23) + 0.77 x l0gy(0.77)]
= -[0.22 x -2.12 + 0.78 x -0.38]
= -[0.47 + 0.3]
=0.77
entropy(Ha = (Hlanuan) = - p(ﬁl}l) x logy p(ﬁl&l) + p(ﬁiﬁIN) x logy, p(fﬁiﬁN)
= -[0.39 x l0g,(0.39) + 0.61 x log,(0.61)]
= -[0.39 x -1.36 + 0.61 x -0.71]
= -[0.53 + 0.43]
= 0.96
|G(parent, child) = entropy (parent) — [p(N®a = Fud) x entropy(
WA = i) + pna = Wlddudn) x entropy(na = Wlddudn) + p(na = Tanuan) x
entropy(Wa = L@MNIN) + p(Wa = HIANNIN) x entropy(WA = (HlanHan)]
= 0.93-[0.02 x 0.76 + 0.08 x 0.76 + 0.15 x 0.77 +
0.75 x 0.96]
=0.93 - [0.02 + 0.06 + 0.12 + 0.72]
=0.93 -0.92
= 0.01

4) Ama0in 16 2esusvADA nanaSnEn andiayasananAang 16 A
entropy (parent) = —p(ﬁl}l) x log, p(ﬁl&l) + p(ﬁiﬁl&l) x log, p(ﬁiﬁlm)

1035 x 10g,(0.35) + 0.65 x log,(0.65)]

-[0.35 x -1.51 + 0.65 x -0.62]
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= -[0.53 + 0.40]
=0.93
entropy(WNa = YLa/911e) = - p(ﬁl}l) x log, p(ﬁl&l) + p(TﬁJﬁN) x log, p(fﬁiﬁN)
= -[0.35 x 10g,(0.35) + 0.65 x l0g,(0.65)]
= -[0.35 x -1.51 + 0.65 x -0.62]
= -[0.53 + 0.40]
=0.93
entropy(Wa = AN8) = - p(@%ﬂ) x log, p(ﬁlu) + p(TzJﬁIN) x log, p(TN'@%N)

-[0.30 x 10g,(0.30) + 0.70 x log,(0.70)]
-10.27 x -1.74 + 0.73 x -0.51]

-10.47 + 0.37]

0.84

IG(parent, child) entropy (parent) — [p(NA = YI481/918) x entropy(
NA=Y)LA/M1E) + P(NA = ANE) x entropy(WA = ANY)]
= 0.93-10.98 x 0.93 + 0.02 x 0.84]
= 0.93 - [0.91 + 0.02]
=0.93-0.93
=0
9INNTANUIDIAT |G 289 nLaayZdadnudnA G aasuanyiadad e ein
nfigm (0.11) Faiudadanuanyiatod i Tunndiulim root uazazdawinisunnis
a1n Tvum root eanlUaniayaluusasinuefinaaiineuifantu uazaneiaionudn
AnaAMatiue a3 Dad e (e NsnadtefisusiazivunselUTs Wasenlis
s TULeavETadln Avaqdoyaliidunadnsin wazlian Meiuaneddaria
awhnsadslmatusziudnluaesuanviadad weme
nnsAaiAusazuanviatadlusdu 2 saannlnua root tenidd IG

g

NNTIgA 209UaRVEIMINAYIRABRNIUE HIRTNT LATHANITINET U uIudaya

narnalae FnaansIdumn waslufin fesl
1) AIHIDIAN IG 2BILEANETAFINFEsFaNaINY (FFIT
entropy (parent) = —p(An) x log, p(@En) + p((HFn) x log, p(lHfw)

= -[0.48 x l0gy(0.48) + 0.52 x log,(0.52)]
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-[0.48 x -1.06 + 0.52 x -0.94]
-[0.51 + 0.49]
=1

- p(ﬁlu) x log, p(ﬁl&l) + p(TﬁJﬁN) x log, p(TﬁJﬁN)
-[0.35 x 10g,(0.35) + 0.65 x l0g,(0.65)]

-10.35 x -1.51 + 0.65 x -0.62]

-[0.53 + 0.40]

=0.93

- p(ﬁl}l) x log, p(ﬁl&l) + p(fﬁiﬁm) x log, p(fﬁiﬁN)
_[0.57 x 10g,(0.51) + 0.49 x l0g,(0.49)]
-[0.51 x -0.97 + 0.49 x -1.03]

-[0.49 + 0.50]

=0.99

entropy(Wa = AULANLYN) = - p(ﬁl&l) x log, p(ﬁl&l) + p(TﬁJﬁN) x log, p(TﬁJﬁN)

|G(parent, child)

o/

= -[0.25 x 10g,(0.25) + 0.75 x l0g,(0.75)]
= -[0.25 x -2 + 0.75 x -0.42]

= -[0.5 + 0.32]

= 0.82

= entropy (parent) — [p(NA = Eﬂmmi) x entropy(

!
o A a

Ha=flauans) « pa = §FUE) x entropy(Ha = §HUA) + p(a = AWLFWE) x entropy(Wa

= AW

=1-[0.18 x 0.93 + 0.79 x 0.99 + 0.03 x 0.82]
=1-[0.17 + 0.78 + 0.02]

=1-0.97

=0.03

2) AIUIAT |G VBBV DN INATLFBNIATNIT (HAIT

entropy (parent)

= —p(ﬁl&l) x log, p(ﬁl&l) + p(ﬁiﬁl&l) x log, p(ﬁiﬁlm)
-[0.48 x log,(0.48) + 0.52 x l0og,(0.52)]
-10.48 x -1.06 + 0.52 x -0.94]

=1
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entropy(Ha = Wndn) = - p(ﬁlﬁﬁl) x log, p(ﬁl&l) + p(TzJ@%:N) x log, p(faiﬁm)
-[0.30 x l0gy(0.30) + 0.70 x logs(0.70)]
-[0.30 x -1.74 + 0.70 x -0.51]

-[0.52 + 0.36]

=0.88

entropy(Ha = (i laidndn) = - p(@%ﬂ) x log, p(@%ﬂ) + p(TN'@%N) x log, p(fziﬁﬂ)
-[0.34 x 10g,(0.34) + 0.66 x log,(0.66)]
-[0.34 x -1.56 + 0.66 x -0.6]

-[0.53 + 0.39]

=0.92

entropy(Ka = 1an9n) = - p(ﬁlu) x log, p(@%:ﬂ) + p(TN'@%N) x log, p(faiﬁm)
= -[0.33 x 10g5(0.33) + 0.67 x 10g,(0.67)]
= -[0.33 x -1.6 + 0.67 x -0.58]
= -[0.53 + 0.39]
=0.92
entropy(Ha = (Hlanuan) = - p(ﬁl}l) x logy, p(ﬁl&l) + p(ﬁiﬁIN) x logy, p(fﬁiﬁN)
-[0.52 x l0gy(0.52) + 0.48 x 10g,(0.48)]
-[0.52 x -0.94 + 0.48 x -1.06]
-[0.49 + 0.51]
=1

|G(parent, child) = entropy (parent) — [p(NA = dadm) x entropy (W&
= Fndn) + pa = WIAIuTR) x entropy(wa = ladnTm) + pwa = T@nnan) x entropy(
WA = [@NaN) + p(Wa = (HIanHan) x entropy(Wa = (Nignuan)]

=1-[002x088 +007x092+0.15x 092 + 0.76 x 1]
=1-[0.02 + 0.06 + 0.14 + 0.76]

=1-0.98

=0.02

o

3) AIUIAT 1G ABSLERYETA AL ABNANITSNEN (HFIT

entropy (parent) = —p(ﬁlu) x 10gs p(ﬁlﬂ) + p(TNﬁIN) x 10gy p(fﬂﬁm)
= -[0.48 x 10g,(0.48) + 0.52 x log,(0.52)]
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-[0.48 x -1.06 + 0.52 x -0.94]
-[0.51 + 0.49]
=1

entropy(Wa = YLa/911e) = - p(ﬁl}l) x log, p(ﬁl&l) + p(TﬁJﬁN) x log, p(fﬁiﬁN)
-[0.48 x log,(0.48) + 0.52 x l0g,(0.52)]

-10.48 x -1.06 + 0.52 x -0.94]

-10.51 + 0.49]

-1

- p(ﬁl}l) x log, p(ﬁl&l) + p(fﬁiﬁm) x log, p(fﬁiﬁN)
_[0.35 x 10,(0.35) + 0.65 x 10g,(0.65)]
-10.35 x -1.51 + 0.65 x -0.62]

entropy(Wa = Ag)

= -[0.53 + 0.40]
=0.93
|G(parent, child) = entropy (parent) — [p(W& = VILA1/%18) x entropy(

NA=Y)LA/M1E) + P(NA = ANE) x entropy(W&A = ANY)]
=1-[0.98 x 1+ 0.02 x 0.93]
=1-1[0.44 + 0.0036]
=11
=0
IINNVTATUINAT 1G 289UaANTIIINAYIEADNIUL HIATN1T LAY
NAN1TENEY WUdIAT 1G 209uaavadd nFmmedasanuy SAtAnfiga (0.3) Aalid
Ganuoavatad aaiuy Susndulmunluszdud 2 deanluue root Anszddavinaein
maadnelmualusziudaluaasuenvddad mrauazaniws aonllsudayaluusias
TuniinanamaauiReaii
maAniAusazuaAAiduasiun 3 dosinlmnasiun 2 WemAn 16
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1) AInuAN (G 2esuasviEDadineeny uazanwe “EUT” siasnnanis [Heel
entropy (parent) = —p(An) x log, p(@En) + p((HFAn) x log, p(lHfn)

1051 x og,(0.51) + 0.49 x log,(0.49)]
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-[0.51 x -0.97 + 0.49 x -1.03]
-[0.49 + 0.50]
=0.99

- p(ﬁl}l) x log, p(ﬁl&l) + p(fﬁiﬁm) x log, p(fﬁiﬁN)
-[0.32 x log,(0.32) + 0.68 x log,(0.68)]
-10.32 x -1.64 + 0.68 x -0.56]

-10.52 + 0.38]

=0.90

entropy(W@ = indn)

entropy(Wa = (A InTR) = - p(ﬁl}l) x logy, p(ﬁl}l) + p(ﬁiﬁlw x log, p(TSJﬁN)
_[0.49 x 10g,(0.49) + 0.51 x log,(0.51)]
-[0.49 x -1.03 + 0.51 x -0.97]

-[0.50 + 0.49]

=0.99

entropy(Ha = L@vN9n) = - p(ﬁl}l) x log, p(ﬁl&l) + p(fﬁiﬁm) x log, p(TﬁJﬁN)
= -[0.33 x 109,(0.33) + 0.67 x log,(0.67)]
= -[0.33 x -1.6 + 0.67 x -0.58]
= -[0.53 + 0.39]
=0.92
entropy(a = (ldnuan) = - p(ﬁlﬂ) x logy, p(@%:ﬂ) + p(TzJﬁI:N) x log, p(TN'@%N)
= _[0.56 x 100,(0.56) + 0.44 x l0g,(0.44)]
= -[0.56 x -0.84 + 0.44 x -1.18]
= -[0.47 + 0.51]
=0.98
|G(parent, child) = entropy (parent) — [p(N& = dndn) entropy(WN®a
= Fudn) + pna = WIAIudm) x entropy(wa = ladndn) + pwa = T@nan) x entropy(
WA = [@NaN) + p(wa = (HIavnan) x entropy(Wa = (Nianuan)]
=0.99 -[0.02 x 0.90 + 0.03 x 0.99 + 0.17 x 0.92 +
0.77 x 0.98]
= 0.99 - [0.01 + 0.02 + 0.15 + 0.75]
= 0.06
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11) ATWIDAN G BBNATNY Uazauy “HIUT" dawanisinen (Fasi

entropy (parent) = —p(ﬁl}l) x log, p(ﬁl}l) + p(ﬁiﬁlm) x log, p(ﬁiﬁl&l)

-[0.51 x l0g,(0.51) + 0.49 x log,(0.49)]
-[0.51 x -0.97 + 0.49 x -1.03]

-[0.49 + 0.50]

=0.99

entropy(W& = VI\a/%18) = - p(ﬁlﬂ) x logy p(ﬁlm) + p(ﬁi@%ﬂ) x log, p(fﬂﬁm)
~[0.52 x 10g,(0.52) + 0.48 x 10g,(0.48)]

-[0.52 x -0.94 + 0.48 x -1.06]

-[0.48 + 0.50]

=0.98

entropy(Wa = AN8l) = — p((‘ﬁ%&l) x logy p(@%u) + p(TzJ(?%N) x logy p(TZJﬁIN)
-[0.36 x 10g,(0.36) + 0.64 x l0g,(0.64)]

-[0.36 x -1.47 + 0.64 x -0.64]

-[0.52 + 0.40]

=0.92

IG(parent, child) = entropy (parent) — [p(N& = Y]@1/38) x entropy (W&
= VIWA/MNE) + p(WA = ANE) x entropy (WA = A8)]
=0.99 - [0.98 x 0.98 + 0.02 x 0.92]
= 0.99 - [0.96 + 0.01]
=0.99 - 0.97
=0.02

o

2) Aane IG zasueavETasinemy uavaaE “Hlapans” Aesnsms (A

entropy (parent) = —p(ﬁlu) x 105 p(ﬁlﬂ) + p(ﬁiﬁlm) x 10gs p(TNé%N)

-[0.35 x 10g,(0.35) + 0.65 x l0g,(0.65)]

-[0.35 x -1.51 + 0.65 x -0.62]
-[0.53 + 0.40]
=0.93

entropy(Ha = Wndn) = - p(ﬁlﬁﬁl) x log, p(ﬁl&l) + p(TzJ@%:N) x log, p(faiﬁm)

= _[0.24 x 10g,(0.24) + 0.76 x log,(0.76)]
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-[0.24 x -2.06 + 0.76 x -0.4]
-[0.49 + 0.30]
=0.79

entropy(Wa = (A InTR) = - p(ﬁl}l) x logy, p(ﬁl}l) + p(ﬁiﬁlw x log, p(TSJﬁN)
~[0.24 x 10g,(0.24) + 0.76 x 0,(0.76)]
-10.24 x -2.06 + 0.76 x -0.4]

-10.49 + 0.30]

=0.79

entropy(Ha = L@vN9n) = - p(ﬁl}l) x log, p(ﬁl&l) + p(fﬁiﬁm) x log, p(TﬁJﬁN)
= _[0.32 x 10g,(0.32) + 0.68 x l0g,(0.68)]
= -[0.32 x -1.64 + 0.68 x -0.56]
= -[0.52 + 0.38]
=0.90
entropy(Ha = (Hlanuan) = - p(ﬁl}l) x logy, p(ﬁl&l) + p(ﬁiﬁIN) x logy, p(fﬁiﬁN)
= -[0.39 x l0g,(0.39) + 0.61 x log,(0.61)]
= -[0.39 x -1.36 + 0.61 x -0.71]
= -[0.53 + 0.43]
= 0.96
|G(parent, child) = entropy (parent) — [p(N®A = dadm) x entropy(W|
=3nin) + piva = Blddudn) x entropy(a = [slddndn) + p(wa = Tanuan) x entropy(
WA = l@WHaN) + pva = HIANNGN) x entropy(Wa = (Higvuan)]
=0.93-[0.03 x 0.79 + 0.22 x 0.79 + 0.06 x 0.90 +
0.70 x 0.96]
= 0.93 - [0.02 + 0.17 + 0.05 + 0.67]
=0.93 - 0.91
= 0.02

¥
v o A

2.1) AMInuen IG IBaeize wazan Wz “Hlaaans” denansimen Bl

—p(ﬁl}l) x log, p(ﬁl&l) + p(ﬁiﬁl&l) x log, p(ﬁiﬁlm)
_[0.35 x 10,(0.35) + 0.65 x 10g,(0.65)]
-10.35 x -1.51 + 0.65 x -0.62]

entropy (parent)
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= -[0.53 + 0.40]

=0.93
entropy(W& = YJIaIME) = - p(ﬁl}l) x log, p(ﬁlm) + p(fﬁiﬁm) x log, p(fﬁiﬁﬂ)
-[0.35 x 10g,(0.35) + 0.65 x l0g,(0.65)]
-10.35 x -1.51 + 0.65 x -0.62]
-[0.53 + 0.40]
=0.93

entropy(Wa = #18l) = - p(ﬁl&l) x log, p(ﬁlﬁﬁl) + p(faiﬁﬂ) x logy p(TN'@%N)
-[0.34 x 10g,(0.34) + 0.66 x log,(0.66)]

-[0.34 x -1.56 + 0.66 x -0.6]

-[0.53 + 039]

=0.92

IG(parent, child) = entropy (parent) — [p(W& = Y]+87/%118)) x entropy
(W& = YLaYN8) + p(Wa = ATE) x entropy(Na = A1g)]
=0.93 - [0.99 x 0.93 + 0.01 x 0.92]
=0.93 - [0.92 + 0.00]
=0.93 -0.92
= 0.01

o

3) AN 1G VBIUDAVETF NS UWATEOTHE “PURTIN” faNmans THee
entropy (parent) = —p(ﬁlu) x log, p(ﬁlﬂ) + p(ﬁiﬁlm) x log, p(fﬂﬁm)

-[0.25 x l0gs(0.25) + 0.75 x l0g,(0.75)]

-[0.25 x -2 + 0.75 x -0.42]

= -[0.50 + 0.31]

= 0.81

entropy(W@ = Wndn) = - p(ﬁl&l) x log, p(ﬁl&l) + p(ﬁiﬁm) x log, p(ﬁiﬁlm)
-[0 x 10g,(0) + O x log,(0)]

-Ox1+0x1]

-[0 + Q]

=0
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entropy(a = BiladNdR) = - p(ﬁlﬂ) x logy p(@%ﬂ) + p(fﬂﬁﬂ) x log, p(ﬁiﬁlﬂ)
= —[0 x logy(0) + O x logy(0)]
=-[0x1+0x1]
= -[0 + Q]
=0
entropy(Ka = 1anH9N) = - p(ﬁlu) x log, p(@%:ﬂ) + p(TN'@%N) x log, p(faiﬁm)
= —[0 x logy(0) + O x log,(0)]
= [0x1+0x1]
= -[0 + Q]
=0
entropy(Ha = (ldnuan) = - p(ﬁlﬂ) x logy, p(@%:ﬂ) + p(TzJﬁI:N) x log, p(TN'@%N)
— _[0.25 x 10g,(0.25) + 0.75 x 10g,(0.75)]
= -[0.25 x -2 + 0.75 x -0.42]
= -[0.50 + 0.31]
= 0.81
|G(parent, child) = entropy (parent) — [p(N&A = dadm) x entropy (W&
= Fudn) + pna = WIAIudm) x entropy(wa = ladndm) + pwa = T@nan) x entropy(
WA = LAVNAN) + (WA = (N1AMNIN) x entropy(Wa = (Hlansan)]
=081-[0x0+0x0+0x0+1x0.81]
=081-[0+0+0+0.81]
= 0.81-0.81
=0

3.1) ATWIHAN 1G TBIUNATNE WATADTUY “ARTINT Aerantasen THe
entropy (parent) = —p(ﬁlu) x log, p(ﬁlﬂ) + p(ﬁiﬁlm) x log, p(fﬂﬁm)
= -[0.25 x l0g,(0.25) + 0.75 x log,(0.75)]
= -[0.25 x -2 + 0.75 x -0.42]
= -[0.50 + 0.31]
= 0.81
entropy(Wa = YJ\aME) = - p(@%ﬂ) x log, p(@%&l) + p(T&i@%N) x log, p(ﬁiﬁlw

= _[0.25 x 10g,(0.25) + 0.75 x log,(0.75)
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-[0.25 x -2 + 0.75 x -0.42]

-[0.50 + 0.31]
0.81

entropy(Wa = A18l) = — p(ﬁl&l) x log, p(ﬁl&l) + p(TﬁJﬁN) x log, p(fﬁiﬁm)
= -[0.27 x 10g5(0.27) + 0.73 x logy(0.73)]
= -[0.27 x -1.89 + 0.73 x -0.45]
= -[0.51 + 0.32]
=0.83
IG(parent, child) = entropy (parent) — [p(W& = YLA1/%18) x entropy(
WA = YILAT/NN8) + p(WA = ANE) x entropy(Na = A18l)]
= 0.81-10.95 x 0.81 + 0.05 x 0.83]
= 0.81-10.76 + 0.04]
=0.81-0.80
= 0.01
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1) Auaodd G 1evueavEtad Meuazanne “HIUT” uazninanng “du
iin” donanns3nen andayaasnsadianan 16 THas

entropy (parent) = —p(ﬁl}l) x log, p(ﬁl&l) + p(ﬁiﬁl&l) x log, p(ﬁiﬁlm)

-[0.32 x log,(0.32) + 0.68 x log,(0.68)]

-[0.32 x -1.64 + 0.68 x -0.56]

0.91
entropy(Wa = YJLa/ne) = - p(ﬁlﬂ) x log, p(ﬁlu) + p(TZJﬁIN) x log, p(TN'@%N)

= -[0.32 x 10gy(0.32) + 0.68 x log,(0.68)]



entropy(Wa = Ag)

|G(parent, child)
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-[0.32 x -1.64 + 0.68 x -0.56]
-[0.53 + 0.38]
= 0.91

=- p(ﬁl}l) x log, p(ﬁl&l) + p(fﬁiﬁm) x log, p(fﬁiﬁN)
-[0.22 x 10g,(0.22) + 0.78 x log,(0.78)]
-[0.22 x -2.18 + 0.78 x -0.36]

-[0.48 + 0.28]

=0.76

= entropy (parent) — [p(W& = VILA1/%18) x entropy(

W& = YJL8/9118) + (WA = AN8) x entropy(Na = A18)]

=0.91-10.98 x 0.91 + 0.02 x 0.76]
=0.91 - [0.89 + 0.02]

=0.91-0.91

=0

2) A 1G Tosueavaiad mauaranuy “4iLa” uazsmsnig “Tdld

dndn” danan1asnen andeyaauisaAuane 1G (sl

entropy (parent)

—p(ﬁl&l) x log, p(ﬁl&l) + p(TﬁJﬁN) x log, p(TﬁJﬁN)
_[0.49 x 10g,(0.49) + 0.51 x log,(0.51)]
-[0.49 x -1.03 + 0.51 x -0.97]

-[0.50 + 0.49]

= 0.99

entropy(WNa = YIa/911e) = - p(ﬁl}l) x log, p(ﬁl&l) + p(TﬁJﬁN) x log, p(fﬁiﬁN)

entropy(Wa = Ag)

-[0.51 x l0g,(0.51) + 0.49 x log,(0.49)]
-[0.51 x -0.97 + 0.49 x -1.03]

-[0.49 + 0.50]

= 0.99

=- p(ﬁl}l) x log, p(ﬁl&l) + p(fﬁiﬁm) x log, p(fﬁiﬁN)
-[0.21 x 10g,(0.21) + 0.79 x log,(0.79)]

-10.21 x -2.25 + 0.79 x -0.34]

=0.73
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|G(parent, child) = entropy (parent) — [p(W& = Y]LA1/3118)) x entropy(
NA=YILA/918) + p(NA = ANE) x entropy(Wa = ANY)]
=0.99 - [0.94 x 0.99 + 0.06 x 0.73]
=0.99 - [0.93 + 0.04]
=0.99 - 0.97
=0.02

3) Awaneen 1G 3pauenvadad sauaraauy “fIUd” uarinmsns “la

VHAN” ABNANTTINET andayaau1saAane 1G (Hai

—p(ﬁl&l) x log, p(ﬁl&l) + p(TﬁJﬁN) x log, p(TﬁJﬁN)
_[0.33 x 10g,(0.33) + 0.67 x 10g5(0.67)]
-[0.33 x -1.6 + 0.67 x -0.58]

-[0.53 + 0.39]

=0.92

entropy (parent)

entropy(WNa = YLa/911e) = - p(ﬁl}l) x log, p(ﬁl&l) + p(TﬁJﬁN) x log, p(TSJﬁN)
= -[0.33 x 109,(0.33) + 0.67 x log,(0.67)]
= -[0.33 x -1.6 + 0.67 x -0.58]

= -[0.53 + 0.39]
=0.92
entropy(Wa = AN8) = - p(@%ﬂ) x log, p(ﬁlu) + p(TzJﬁIN) x log, p(TN'@%N)

= -[0.30 x 10g,(0.30) + 0.70 x log,(0.70)]
= -[0.30 x -1.75 + 0.70 x -0.51]
= -[0.53 + 0.36]
= 0.89
|G(parent, child) = entropy (parent) — [p(WN& = YLA/%18) x entropy
WA = VIIA/ME) + p(HA = A18) x entropy(WA = Ag)]
=0.92 - [0.99 x 0.92 + 0.01 x 0.89]
=0.92 - [0.91 + 0.01]
=0.92-0.92
=0
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—p(ﬁl&l) x log, p(ﬁl&l) + p(TﬁJﬁN) x log, p(TﬁJﬁN)
-[0.56 x 10g,(0.56) + 0.44 x log,(0.44)]
-10.56 x -0.84 + 0.44 x -1.18]

-10.47 + 0.51]

=0.98

entropy (parent)

entropy(Wa = YJLa/1e) = - p(ﬁlﬂ) x log, p(ﬁlu) + p(TZJﬁIN) x log, p(TN'@%N)
-[0.57 x 10g,(0.57) + 0.43 x l0og,(0.43)]

-[0.57 x -0.81 + 0.43 x -1.22]

-[0.46 + 0.52]

0.98

- p(@%ﬂ) x log, p(ﬁlu) + p(TzJﬁIN) x log, p(TN'@%N)
~[0.39 x 10g,(0.39) + 0.61 x l0g,(0.61)]
-[0.39 x -1.36 + 0.61 x -0.71]

-[0.53 + 0.43]

0.96

entropy(WNa = A18l)

|G(parent, child) = entropy (parent) — [p(W& = Y]LA1/3118)) x entropy(
NA=Y)LA/M18) + P(NA = ANE) x entropy(WA = ANg)]
=0.98 - [0.98 x 0.98 + 0.02 x 0.96]
=0.98 - [0.96 + 0.01]
=0.98 -0.97
= 0.01
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Mining 91nn138519l8LAa Decision Tree Awidiayasangs smeapuriulusunsy Weka
B5EU 3.8.4 BARIUABUNITYINN A9H

Funandl 1 ARNITALLSUNTN Weka 3.8.4 F1un

B owekszes

E Documentation
) Weka 3.84

|4 ) Weka 3.8.4 (with console)

£ Type here to search

AT 3.21 uansni9@iallsungs Weka 1na4di 3.8.4

&3 Weka GUI Chooser — O *
Program Visualization Tools Help
Applications
Explorer
W E KA Experimenter

The University
of Waikato

KnowledgeFlow

Waorkbench
Waikate Environment for Knowledge Analysis
Version 3.5.4
iy Simple CLI

The University of Waikato
Hamilton, New Zealand

AT 3.22 uaeentaditineallsunan Weka 1nadsu 3.8.4
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TURaUN 2 ﬁqﬁﬂgaﬁfﬁ@’mﬁwﬁ Tnedand Application>>Explorer>>0pen
file L’ﬁﬂﬂfWﬁ%@ﬂ;ljﬂﬁﬁ@ﬁﬂ’]’iﬁ’m’mﬂﬂ@‘um’mﬂﬁ‘wﬁ 2.23 LATNAIANNIWILTUNTHUAAS
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Pieprogesss| Classify | Clusfer | Associate | Select afiributes
l Open file J { Open URL J l Open DB. J { Generate J
SRt
| & Open *
B Look In: [ﬁ Desktop VJ ] Gt & | (=] &
Relation: None 5 OneDrive | | Invake options dialog
Instances: None ﬁManis —
Attributes. ﬁ TS BG
****** —— | (& Libraries
| |
e & Network
| | Decision Tres 51-58(Eng) cov |
ualize All |
| § @
File Name: Decision Tree 51-58(Eng).csv
Files of Type [CSVdataﬁles (*.csv) ‘VJ
Satws | Qpen Cancel
‘Welcome to the Weka Explorer T T .‘1 x0

A 3.23 uamemaindeyadinullsunss Weka a5t 3.8.4

& Weka Explorer — O x

Freprocess Classify Cluster Assodate Selectatiributes  Visualize

Open URL... OpenCB... Generate... Undo Edit... Save..,
1 Flter
Choose  |None Apply Stop
Current relation - Selected attribute —
Relation: Dedision Tree 51-53(Eng) Attributes; 5 Mame: sex Type: Nominal
Instances: 214680 Sum of weights: 214680 Miszing: 1680 {1%&) Distinct: 2 Unigue: 0 (0%)
[ Attributes || M. Label Count Weight
All Mone Invert Pattern 1|Fm |3063 |69063.0
2[M |143937 |123937.0
Mo, Mame
2| |status
3 Jsafety
4 Jalcohol |
5| Jresutt Class: result (Nom] v vigualize All
|
GE0A3
Status

|OK log | ‘d’ x0
At 3.24 winesuansdayaiiindnlusunsu Weka 199544 3.8.4
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Tunanil 3 Aflunsdennaileaiigiesns Bun weilansdanguioyas Tng
= ore . = A Aw AL v o o A 9 a
\@n Classification>>Choose>>tree W@pnnARiafifaInTs Twiiianzidaindentimaiia

148 AnIlANALN Start ANATNT 3.25 SUAAINRANS (AT 3.26

& Weka Explorer - o X

Preprocess Classify | Cluster Associate Select attributes  Visualize

Classifier output

ercentage spit

‘ (o) result . ‘

start Stop

Resit st (right-click for options)

Status

oK Lo | g <o

Al 3.25 MadenmARafi i Iunnssunndeyauuy Decision Tree: J48

& Weka Explorer - m| 'S
Preprocess Classify  Cluster Assodate Select atirbutes  Visualize
Classifier
Choose  |J48-C10.25 M2
| Test options 1 - Classifier output
(@ Use training set "
=== Sumpary ===
() Supplied test set Set.., ¥
(O Cross-validation  Folds |10 Correctly Classified Instances 149346 70.1155 %
O Perceintage spit Incorrectly Classified Instances £3652 25,8845 &
Happa statistic 0.3723
More options... Mean absolute error 0.3745
|| root mean squared error 0.4327
(Nomj alcohol o ||| Relative absclute error £2.1413 %
Root relative squared error 90.€319 %
Start = Total Number of Instances 213000
Ignored Class Unknown Instances 1680
Result st {rioht-click for options)
||| == Detailed Accuracy By Class ===
TP Rate FP Rats Precision Recall F-Measure MOC BOC Arsa FRC Ares Class
0.717 0.329 0.801 0.717 0.757 0.37¢ 0.740 0.814 No Drink
0.671  0.285  0.563 0.671  0.€12 0.37€  0.740 0.530 Drink
Weighted Avg.  0.701  0.312  0.717 0.701  0.706 0.376  0.740 0.714
== Confusion Matrix ===
a b <-- classified as
SS06E 35046 | a = No Drink
24608 50220 | b = Drink
| v
- Status —
= | g

Al 3.26 nieenaantasliAanIsIuNndByaLUL Decision Tree: J48

AINNANITNARBINUINNATA Decision Tree: J48 TARAAWENT1991UuMN
Uszinm Fs(Drink) uazlaifls (No Drink) faanugnéiasiis 70.12% uazldingdiuau 9 ng
uananaansiiungtudnuaassdulinsdnanlafififounnaanun fnndt 3.27 uaz

AWt 3.28
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=== (Classifier model ({(full training set) ===

J42 pruned tree

sex = FM: No Drink (€9063.0/6452.0)

sex = M

status = Driwver

| safety = Belt: No Drink (2746.0/873.0)

| safety = Helmet: No Drink (19618.0/6403.0)
| safety = No Helmet

| | result = Dis: Drink (85695.0/37257.0)
| | result = Dead: No Drink (1723.0/697.0)
| safety = No Belt

| | result = Dis: Drink (3631.0/1785.0)

| | result = Dead: Mo Drink (246€.0/51.0)
status = Passenger: No Drink (25764.0/902&.0)
status = Pedestrian: No Drink (4454.0/1100.0)

Humber of Leawves g

S5ize of the tree : 14

AT 3.27 NRANEIINNITIUNNNGHUUL Decision Tree: J48 TulUsunss Weka 1p54% 3.8.4

Sex

AN

= FM =M

/ N

Mo Drink (69063.016458.D)| status

= Driver =Passenger Pedestrian

— | e
- N Drink (26764.0/3026. No Drink (4454.0/1100.0) |
/: Elenm\: Mo Bell
No Drink (2746.0i873.0 No Drink (1851 s.u:a4ua.u)| result resul
= Dis =Dead = Dis = Dead

Dirink (85695.0/37257.0) Mo Drink(1?83.0169?.0)| Drink(3631.DI1?89.D)| Mo Drink(246.0151.0)|

AWt 3.28 ;jﬂmequmwTum@ Graph Decision Tree: J48 Tulusunas Weka 198514 3.8.4

v
o o o

st poazi{dmine:tmefinvasn1ssunnngsuu Decision Tree: J48 1l

U
I

Tunnsfinen iesannlinadnsrasngiiamnanvinelidiman 9 ng Feaanaasinuly
TunnsungulinudentalFdoian wazamnaningitiaananiTAnszingsaly
1 Tssunsnduunng il @il

Ag#iadl 1 IF SEX=FM Then alcohol=No Drink #xnaAsdn dinaiiiuime

a A P o a ! A & a v & @ « = .
MENLNYIHBING NANTTNITTUTNUIN ﬂi%Lﬂ‘Vl?l@\‘lﬂ’ﬁC”lNZﬁ’?H%@%NN@ZQ‘W‘EL‘]JH TN@IN
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ﬂg“ﬁ@‘ﬁ 2 IF SEX=M And status= Pedestrian Then alcohol=No Drink #ix1gA91H
' 1% A @ A P o P=| @) a o a '
27 QNUWAMUHUIWATI LAY URDINH LATHADTIRILUUAUAUINT NANTTNTITURINUIN
Uszinaesnisnngamuasinaansiiu «isia”

ﬂggﬂ’@ﬁ 3 IF SEX=M And status= Passenger Then alcohol=No Drink #iN18AIH
! v A & a ey o P= @ sui‘ a '
17 QUNFANLUUINAL IR AEIHEINY LLN&NNQW‘H:L‘U‘H@ AHNTT NRNTTNITTULINDUIN
Uszinvwesnisnngamiuazinaansiiiu «isn”

nO#8a9 4 IF SEX=M And status= Driver And safety = Belt Then alcohol=No

@) o

Drink wuemandn drwaidumwamnaifisadesiu daamaniuidud uasinonanis

=)

Tasiufannisaradndn naniafiarsonnudl Yssnvneesnishiugs

Qe

P=% o ¢ @
HITHNAINTLLW

=

“Taipin”
nfia 5 IF SEX = M And status = Driver And safety = Helmet Then alcohol =

No Drink #N18IAI AT dnweidumeansifgaiiosis Saomduidud wasfininsnig

Y

Uasiusaanislanaaniufiaon nan1sRea1smInudn Uszinneesnisingsnsiuass
waansin “Taifn”

ﬂg%’ﬂ‘ﬁ 6 IF SEX=M And status= Driver And safety = No Belt And result= Dis

Then alcohol=Drink Mx 8RNI ST fsaiiasi faaeifiuidud (W

6
wnanatfasiudaanisaadnds uasiinanisineisinnisfiagi@ueduyianmis
HanITRaNTaNLT Uazianuasniafngaiiasinadwdidu fu”

ﬂg“ﬁ@‘ﬁ 7 IF SEX=M And status= Driver And safety = No Belt And result= Dead
Then alcohol=No Drink nsneaand dmefifiumemneifsaiiasdu fanmdugiug
Tiflsmsniadasiudasnsaadndn uasfinanissneianniafiegifueduniy wa
mafiansonnud dasinneesnnaingaminazinadns i i

ﬂg%’@ﬁ 8 IF SEX=M And status= Driver And safety = No Helmet And result=
Dis Then alcohol=Drinkysineiaand dunadiiunmmedeafiosty fanmedngiug
Tifiunmsnstesiudaanislanuaniuiion uazinanisdnuiainnisifing el
AIMIE NANFRINTIINUGY Ussnnaesntafingasiesnadnsitu Fa

ﬂg%’@ﬁ 9 IF SEX=M And status= Driver And safety = No Helmet And result=

o

Dead Then alcohol=No Drink #:781A9HAT dweiiifunwaenfisaiiag s Saaneiiug

U

13 Biflunmsnistasiufaenislanuoniuiisn uazfinanissnuneinnisifinglifime

@ a ! = & a LN TR PRI
\Juane nan1sfiarsannudn Ussnmessnishingsiiuasiinaansidu “lfs
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napnzanindalfilumanasdieyaiidenld suBfeufeuiulunad
&519a8lsunss RapidMiner Studio 9.5.1 fanndt 3.29 uazn il 3.30 Bepmszfanyin

WUMHHARNEINNNTIULNNGH UazFUUUULAHAN N AaTIngIiuga

Tree

sex = FM: Ho Drink {No Drink=62605, Drink=&€458}

sex = M

status = Driver

| safety = Belt: No Drink {No Drink=1873, Drink=373}

| safety = Helmet: No Drink {No Drink=13215, Drink=€403}
| safety = Ho Belt

| | result = Dead: No Drink {No Drink=1%5, Drink=:5l}

| | result Dis: Drink {No Drink=1789, Drink=1842}
|

|

|

safety = Ho Helmet

| result = Dead: No Drink {No Drink=1086&, Drink=c9T7}

| result = Dis: Drink {No Drink=37257, Drink=48435}
status = Passenger: No Drink {No Drink=16738, Drink=3026}

|
|
|
|
|
|
|
|
|
|
| status = Pedestrian: No Drink {No Drink=3354, Drink=1100}

AT 3.29 HAANTIINNITIUUNNGNUUY Decision Tree 2o9l15unsH RapidMiner

sex

FM M
No Drink
o s
Direr Pedestrian
Passenger No Drink
safety
i belt No Drink
e Mo Helmet
Helmet No Belt C——
No Drink result
result
—T
Dead Dis

Dead Dis

No Drink Drink No Drink Drink

ﬂ’?‘wﬁ 3.30 E‘ULL‘UULLNuﬂWWTN WX Graph Decision Tree lUsungu RapidMiner

NAIINAULHIANUFBNN1TNARDUUTZANTAINYBI Model AQ83E Self

Consistency Test #a8138n971 Use Training Set L‘ﬂuﬁ%‘m‘;‘ﬁﬁﬁmﬁg@ﬁ?ﬁ”ﬁumaﬂ%ﬁmLm

(model) uazdayaiililuntsmeaaulunaiivioyagaiiaaiu Asdeyaguiniuuas

2 1

\Retan ugaanannatinallsesnll 2551-2558 Ailfinnsfmannuiiantn Gamosy
Hanvinaanlusunsuiliinans fe Tusunsn Weka 3.8.4 wudnnisvageulszansnm

Taina Decision Tree (J48) Ransounlidn Tuimafignadnedu fananngndiasadatun
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Tawmaindy 70.12% fdrnisiaunadeyaldgnieavindy 29.88% wazdrias
ARIALARDIMINGL 0.4327 uaziilafiansondisn Confusion Matrix Tunnd 3.31 wudn
AaAnassiiagafiaie Audmaniiayaainnisiaung ulaNUszanIasRs(Drink)
uazlaifs (No Drink) uazimmAadesanamn dass [HANRAETmWINTL 69.4%
nadnEnsiueg luszsiuAnwineg armnsnilieautiemnls

fasin AouzdnvindadenTilana Decision Tree: J48 TunagwinTumauua
yematlasin uazliAunzsirlunisufifsassndnadiumnetugaamanistitve msed
ﬁi’lﬂ’]ﬂmgﬂﬁ@\‘mﬂﬂm@@ LL@:ﬁi"lm'ﬁIﬂ Confusion Matrix @"lﬂﬂﬂﬂ’i&ﬂ%‘ﬂﬂd@%ﬂ@rink) WRY

Taifin (No Drink) agjtuszivfidasiineg

=== Summary ===

Correctly Classified Instances 14534¢ T0.1155 §
Incorrectly Classified Instances 53654 25,8845 §
Kappa statistic 0.3723

Mean absolute error 0.3745

Root mean squared error 0.4327

Relative absoclute error 92,1413 %

Root relative squared error 90,6319 %

Total Nurker of Instances 213000

Ignored Class Unknown Instances 1620

=== Detailed Accuracy By Class ===

TF Rate FP Rate Precision Recall F-Measure MCC ROC BArea FPRC Area Class

0.717 0.325 0.301 0.717 0.757 0.376 0.740 0.814 No Drink

0.671 0.2383 0.563 0.671 0.6l2 0.376 0.740 0.530 Drink
Weighted Rwvg. 0.701 0.312 0.717 0.701 0.708 0.376 0.740 0.714

=== Confusion Matrix ===

a 3 <-- classified as
99066 39046 | a = No Drink
24808 50280 | I = Drink

AW 3.31 NAAWEIINNTTIUNNNGHIUL Decision Tree: J48 Tulusunas Weka 1p5 3.8.4

3.1.6 WHEUNINATLAT1Z9 (Deployment) Sunann1sinnadnsd (6 U % emudunis
yinld anadayinfugUuune3989 4 (Report) W3BUNHAIN (Dashboard) 7insaxlirng
sing 7 s luTselemilunnsanounu dmanagns wazaiunnssing 4 Tunnegsia

Anszfdainiwatiayaiivinnstinsnsiude uaasnatingaLs Web browser
Tneligarnds HTML uaz CSS3 Faanisrinanedinyauuy visudlization ifunnsuansna

fayalnugUuunrssninlaatlusunss Taoleau Public Famsamuzddnvinifiandangnanis

FavindugUuuuee931291% (Report) M3BUNUATN (Dashboard) Audayaduimiuuas

o

\weEAn butnawaniati nUseant 2551 nausiaviasfisUuufandn #il
U
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