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AT AT AINT190 4.1

v 9
3197 4.1 mwwimmaifﬂmumazwmu

Uszansisudy (Pop-Size) 50, 70, 100, 150

97U2Us9U (Loop) 30, 50, 100

arutasulunistruaiewus | 0.5, 0.7, 0.9

(Probabilities of crossover : Pc)

arurasdulunisnateius 0.01, 0.03, 0.05, 0.07

(Probabilities of mutation : Pm)
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U \ 1 o

2. TIUIUIY (Loop) MIMUUATIUIUTOLIVMIMNUNANUIAYADAIAINDY
Y o ° Yo Y1 o AW 1A o 1Y o
HaznaIMsdszuranatIfInUAsILIUI L 1101992 ldamdiasun Iuain uasii1vua
o = o Y 9 (% gl}
soulumsvumsmanugaesinamvsseznarlunisiszuiana lsnaiiu aaiu lunis
mruasoulumMsaIumMsulmsinIanNnvaLazANNFUFo Uy
[ 3 5 J PO ° !
3. mmumzLﬂuslumi%'mmﬂwuﬁq (Probabilities of crossover: Pc) N13N1HUAAT Pc
o ; . Ao

wnnvzli Temaneg lameounangala

1 3 o o !
4. ﬂ’ﬂlluWﬂ%ﬂJuiuﬂTiﬂﬁWElWH‘ﬁ (Probabilities of Mutation: Pm) N15N1HUAA Pm 92

=l 9 % 1 1 [ [ ] A I Y1 o ~
UAINTIVIUNY Pc ﬁ')uﬁl,ﬂﬂluﬂ'liﬂiﬂﬂ'l Pm %3llmjﬁll'lﬂLWEJElWllﬂﬂ'lﬂ'lGlf]'iJﬂlTiiJ'lZﬁiJ

=le

TuaeumsmATINnes Nz ay fiunoudy

1 hmsutengumaiiimeseenidhy 3 ndu fie 30, 50 uaz 100 Taefmuald nguii 1
S1UTBY = 30 NGUT 2 $1IUTOU = 50 uazNGUi3 S1IUTEY = 100 Uz nguT 12 JUVY
sautanua 36 JUnuY dmsulFlumsmansdines Rz ay

2. §1MUA Pop-size (3120 50 , 70 1AZ 100

3. mnuamdsuaimisiidmesainnuiiezdulunisnarewus (Probability of
mutation: Pm) 0.01 , 0.03 , 0.05 (tag 0.07

4. smuamanuizilulumsaduaenus (Probabilities of crossover: Pc) 0.5, 0.7
19 0.9

5. Ja15z@n5n1m A1AUNABY (accuracy) AIANATUR I (recall) AIANULIUE

(precision) i@ yAlszansmnlaesiu (f-measure)

v d Y y o 3’; a o J 3’;
NnHamInaassmuInglszasnden 1. e Iune U ITFWUFNITUIAAZTUADY
1 a s ° [ o A 9 [ &I a
ll”I‘H”Iﬂ']W'l'ﬁllm@i‘mﬁuTgﬁNﬁ']ﬁﬁ‘U16191)11!ﬂ15’iﬂlluﬂGL‘iJ‘WGIfIﬂﬂj%ﬂmﬁﬂﬂmggﬂﬂiﬂlmgwuW’J
A
O Uy

2’, 4 ' a A ° [
AMNHANTITNAADNININUR 36 g”].]LL‘U‘U Lﬁ@ﬁTﬂT‘WWiTM@@iﬁLﬁN”IgﬁiJﬁTVi Uﬂlslsﬂuﬂ”li

]
1T aA

o A a A 1 Y 1 Y Aa A
uunluns TagnasauinnaIng VI?;fﬂiﬂﬂﬂ"lﬂ’ﬂ?Jﬂﬂ@@ﬂ AINIMUATUDIUNA ‘Vlfjﬂ AN

Aa Y o

Lmuﬂmﬂmﬁ@ 12z A1 f-measure N7 fm c‘fhwa plginsanamsiadssiniamiiaiiqa 3
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AININGNABY (accuracy)
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Mnsnaaeelaenruaal loop=100 Pm=0.03 Pc=0.9 tazyin1sdsudasum

Pop-Size 1ABITUIN 50 70 100 LA 150 AUEIAY IUATUITIUIU Pop-Size AIA1T1N 4.2

M51971 4.2 HANITNABINDITAUININAINNUYNADIT VN1

Pop-Size | Loop | Pm Pc | Accuracy Recall Precision | F-measure
50 91.18% 85.41% 83.04% 84.21%
70 88.24% 87.17% 86.18% 86.67%
100 0.03 0.9
100 87.25% 90.00% 90.12% 00.06%
150 87.25% 81.35% 87.31% 8422%
——150 —fll—70 100 150
Y
92.00%

90.00% \
88.00% B
86.00% --——=

84.00% \/0

82.00%
80.00%
78.00%

76.00%
ACCURACY RECALL PRECISION F-MEASURE

MNN 4.1 n5MaAIRaMIUSuAIMNITITNSS loop=100 Pm=0.03 Pc = 0.9

o w

A T A A 1 Y Aa A A & k4 '
INNINN 4.1 WUIUYDNIITUINNATIAITNYNADINANTAAIAUNH U llﬂNﬁﬂ"lﬂ’Nil

QNADY = 91.18% 1BMMUANITIIADS Pop-Size = 50 loop =100 Pm=0.03 1ag Pc = 0.9

MmMsnaasslagmmuanl loop=100 Pm=0.05 Pc=0.7 tazymsisulasunn

Pop-Size 1AZITUIN 50 70 100 LA 150 MNUAIAY IUATUTIUIU Pop-Size AIN1519N 4.3

M31971 4.3 HANITNARBINITANAIANUYNADIT AN ADT

Pop-Size | Loop | Pm Pc | Accuracy Recall Precision | F-measure
50 87.25% 85.89% 89.51% 87.66%
70 88.24% 79.89% 81.77% 80.82%
100 0.05 0.7
100 87.25% 84.90% 86.93% 85.90%
150 90.22% 86.57% 94.06% 90.16%




1

00.00%
95.00%
90.00%
85.00%
80.00%
75.00%
70.00%

ACCURACY

el 50

el 70 iy 100

RECALL

150

PRECISION F-ME
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ASURE

MNN 4.2 n51MEAIRaMIUSUAIMNITITINSS loop=100 Pm=0.05 Pc = 0.7

~ A A ' Y Aad o
AINNINN 4.2 WL]J'J’lli.lf]W%'ljm’lﬂ’lﬂﬂ']ﬂj'lugﬂﬁf]\‘]ﬂﬂﬂq@]a’]ﬂu

[

ﬁ1ﬁuﬂw1i1ﬁma§Pop-Size =150 loop =100 Pm = 0.05 tag Pc = 0.7

= A
Ne0990.22% D

MMsnaaodlagmruanl loop=100 Pm=0.07 Pc=0.9 tazinsdsuasum

Pop-Size 1A8ITUIN 50 70 100 HAZ 150 AINAIAY IUATUTIUIU Pop-Size AN 4.4

M50 4.4 HONMINAOINNITVNINAIANUYNADITIAUN AW

Pop-Size | Loop | Pm Pc | Accuracy Recall Precision | F-measure
50 90.20% 91.76% 89.81% 90.77%
70 88.24% 89.88% 84.26% 86.98%

100 0.07 0.9
100 87.25% 92.71% 85.06% $8.72%
150 87.25% 87.81% 76.11% 81.54%
v =50 ==fl==70 ==fr=100 150

95.00%

90.00%

85.00%

80.00%

75.00%

70.00%

ACCURACY

RECALL

PRECISION F-M

EASURE

MNN 4.3 n5aAIRamIUSuAIMNITTINSS loop=100 Pm=0.07 Pc = 0.9
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o w

1INNINN 4.3 WUIULONDITVININAIANNYNABINATNAIADNA 1Y 90.20% 110

MUUANNTINABS Pop-Size = 50 loop = 100 Pm = 0.07 11ag Pc = 0.9

AMANNATUHIU (Recall)
1 H H Y
HAN1INAADULONIITUINNAIANUATUDIUNATNGANINHANITNAADININUA 36
d‘d ! 9 d’dd‘ o w é A v dy
JUuUD AUMANUATUDIUNANGA 3 S1AULTN FINANITNAABINAI
Mmsnaaedlagmmuanl loop=100 Pm=0.07 Pc=0.9 tazymsisulasunn

Pop-Size 1ABITUIN 50 70 100 LA 150 MUEIAL IUATUTIUIU Pop-Size AIN15197 4.5

519 4.5 Nﬁﬂ'lﬁ‘ﬂﬂﬁ’ENWQ%"IﬁﬂH%"Iﬂﬂ'Wﬂ’NNﬂi‘Ufalj’Juﬁ"lﬁ"Uﬁﬁﬁ\i

Pop-Size | Loop | Pm Pc Accuracy Recall Precision | F-measure
50 90.20% 91.76% 89.81% 90.77%
70 88.24% 89.88% 84.26% 36.98%

100 0.07 0.9
100 87.25% 92.71% 85.06% 88.72%
150 87.25% 87.81% 76.11% 81.54%
v ——150 == 70 100 150
95.00%
90.00% — ~— M
| —

8500% /.

80.00%

75.00%

70.00%

ACCURACY RECALL PRECISION F-MEASURE

M 4.4 n3luaaInansUTuAIMNTEMes loop=100 Pm=0.07 Pc = 0.9

v ] ' v ]
= = A

1INNINA 4.4 NUIULONITUININAIANUATURIUNANGATIAUNNIG 92.71% 1iJD

AMNUANITABS Pop-Size = 100 loop = 100 Pm = 0.07 1ag Pc = 0.9

Mmsnaasdlagmmuanl loop=100 Pm=0.01 Pc=0.7 tazymsisulasunn

Pop-Size 1ABITUIN 50 70 100 LA 150 ANEIAY IUATUTIUIU Pop-Size AIAIT1N 4.6



M99 4.6 HANIINAADINDITAUINNAANUATUAIUSIFUN A

Pop-Size | Loop | Pm Pc Accuracy Recall Precision | F-measure
50 87.25% 91.80% 87.96% 89.84%
70 87.25% 87.04% 89.38% 88.19%
100 0.01 0.7
100 90.20% 89.06% 84.25% 86.59%
150 89.22% 81.76% 89.69% 85.54%
Y =0—50 =fl—=70 =100 150
94.00%
92.00%
90.00% i :0.
0,
88.00% =< N iy
86.00% \/
84.00%
82.00%
80.00%
78.00%
76.00%
ACCURACY RECALL PRECISION F-MEASURE X

MNN 4.5 n51MaAIRamIUsuAIMNITITINeS loop=100 Pm=0.01 Pc = 0.7

NMNN 4.5 NUULBNNTUININAIANNATUAIUN

'
~

=
angaa

o

MUUANNTINABS Pop-Size = 50 loop = 100 Pm = 0.01 11ag Pc = 0.7
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o A A
1AUNTDN 91.80% 1NUD

mmMsnaasslagmMuuan loop =100 Pm=0.03 Pc = 0.7 uazinmsdsuilasum

Pop-Size 1ABITUIN 50 70 100 LA 150 AWAIAY IUATUIIUIU Pop-Size AINIT 1N 4.7

Ms1ai 4.7 Nﬁﬂﬁ'ﬂﬂﬁ@Qﬁ"l]15m1%1ﬂﬁ1ﬂ31uﬂiﬂ5}3uﬁWﬁUﬁﬁ1N

Pop-Size | Loop | Pm Pc | Accuracy Recall Precision | F-measure
50 88.24% 91.46% 83.33% 87.21%
70 87.25% 78.65% 81.34% 79.97%
100 0.03 0.7
100 88.24% 85.73% 88.56% 87.12%
150 89.22% 87.12% 91.15% $9.10%
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Y e 50 il 70 100 150
95.00%
90.00% /\
= N\, N

85.00% \/
80.00%

75.00%

70.00%

ACCURACY RECALL PRECISION F-MEASURE

3 @ J a 4
fl"l‘Wﬁ 4.6 nslugaanamslsummaiwes loop=100 Pm=0.03 Pc = 0.7
= A A ! Y  dad o o A A
NNINN 4.6 WUIUNDWIITUINNAIANNUATUDIUNANTAAAUNTIN 91.46% 11D

MUUANNTIABS Pop-Size = 50 loop = 100 Pm = 0.03 11ag Pc = 0.7

AMANNUNUEN (Precision)

a v

[l H H Y
HANITNAADUNONITUININAIANMVUNUGINANFAINHANITNAADININUA 36
tﬂ'd 1 | o t:'dtﬂ' o QU é =% Lﬂy

sy AUMANUENUNNATNGA 3 ARV FIwan1INAaDINAIL
Mnsnaaeelagnruan loop =100 Pm=0.07 Pc = 0.5 taziinsysuilasun

Pop-Size 1AZITUIN 50 70 100 LA 150 AMNAIAY IUATUTIUIU Pop-Size AINIT 1NN 4.8

[

MI197 4.8 HANITNAADINITAUIAIANULUUUNEIAUNKII

Pop-Size | Loop | Pm Pc | Accuracy Recall Precision | F-measure

50 85.20% 83.89% 83.35% 83.12%

70 86.27% 82.50% 86.02% 84.22%
100 | 007 | o5

100 88.24% 87.60% 94.58% 90.96%

150 86.27% 90.54% 67.71% 77.48%




Y

95.00%
90.00%
85.00%
80.00%
75.00%
70.00%
65.00%
60.00%

e 50

&—

ACCURACY

el 70 w100

— %

RECALL

PRECISION

150
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F-MEASURE

X

MNN 4.7 n51aAIramIUsuAINTINes loop=100 Pm=0.07 Pc = 0.5

~ v A A ' 1o Aaa
NNINN 4.7 WU’J“N@W%']im'lfl]'lﬂﬂ’lﬂj'lnllnuﬂ']ﬂﬂ‘ﬂq

f
MUUANNTINABS Pop-Size = 100 loop = 100 Pm = 0.07 11ag Pc = 0.5

]
o o A

a1e

VNNII994.58% 11/0

MnsnaaeelagMruanl loop=100 Pm=0.05 Pc=0.7 taziinsusuilasun

Pop-Size 1ABITUIN 50 70 100 LA 150 AMNAIAY IUATUTIUIU Pop-Size AINIT NN 4.9

M3197 4.9 HANMINABDINITUINNAIANNLN UG UTFD

Pop-Size | Loop

Pm Pc

Accuracy

Recall

Precision

F-measure

50

70

100

100

150

0.05 0.7

87.25%

85.89%

89.51%

87.66%

88.24%

79.89%

81.77%

80.82%

87.25%

84.90%

86.93%

85.90%

90.22%

86.57%

94.06%

90.16%

Y
95.00%

90.00%

85.00%

80.00%

75.00%

70.00%

50

ACCURACY

el 70 ey 100

RECALL

PRECISION

150

F-MEASURE

X

M 4.8 n3uaRIran1sUTUAIMN TN loop=100 Pm=0.05 Pc = 0.7
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o w

= A A ' 1o dad < A
INNINN 4.8 WUIUUBWIITUIIINATIANUUNUIINANTAAIAUNTDI 94.06% LUD

MUUANNTINADS Pop-Size = 150 loop = 100 Pm = 0.05 ag Pc = 0.7

MM snaaodlagmuuanl loop=100 Pm=0.01 Pc=0.5 uazimsdsuasum

Pop-Size 1AZITUIN 50 70 100 LA 150 AMNAIAY IUATUTIUIU Pop-Size AINIT NN 4.10

M13197 4.10 HANITNAADINDITANNAMANULN U AN AW

Pop-Size | Loop | Pm Pc | Accuracy Recall Precision | F-measure
50 89.22% 88.30% 87.53% 87.91%
70 86.27% 84.44% 85.83% 85.13%

100 0.01 0.5
100 88.24% 81.65% 78.61% 30.10%
150 89.22% 88.83% 92.22% 00.49%
y 50 =l 70 100 150
95.00%
90.00% -
; = R A

85.00% Sy — "3

80.00%

75.00%

70.00%

ACCURACY RECALL PRECISION F-MEASURE

M 4.9 n3luaaInansUSuAIMTEnes loop=100 Pm=0.01 Pc = 0.5

'
v A

MINMNA 4.9 WUIULBNNTANNNMANUUNUNANFAS A UNA W 92.22% I1i/D

MUUANNTINABS Pop-Size = 150 loop = 100 Pm = 0.01 11ag Pc = 0.5

fh F-measure

] H H 9
Wﬁﬂ1iﬂﬂﬁﬁ]\i!ﬁﬂwfﬂim1ﬂ1ﬂﬂ1 f-measure NANFANNHANITNAADININUA 36 gﬂ!,!,‘U‘U

Q

v
1 A

d’d Ad' o w é = g
NTA f-measure NANGA 3 AIALLUTN FINANINAADINAIL
Mmsnaasdlagmmuanl loop=100 Pm=0.07 Pc=0.5 tazymsisulasunn

Pop-Size 1ABITUIN 50 70 100 LA 150 AMWAIAY IUATUTIUIU Pop-Size AIAIT19N 4.1
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MI197 4.11 HANTNAADINITAUININAT f-measure BIAUNHT

Pop-Size | Loop | Pm Pc | Accuracy Recall Precision | F-measure
50 85.29% 83.89% 83.35% 83.12%
70 86.27% 82.50% 86.02% 84.22%
100 0.07 0.5
100 88.24% 87.60% 94.58% 90.96%
150 86.27% 90.54% 67.71% 77.48%
v =50 =fll=70 =100 150

90.00% y— i

80.00%
70.00%

60.00%
ACCURACY RECALL PRECISION F-MEASURE

X

MNA 4.10 P3LAAINANIUSUAIMNI1TABS loop=100 Pm=0.07 Pc = 0.5

o

= A A ' Sa A 4 &
AINNTNN 4.10 NUIUUDWIITHIVINAININ f-measure NANFAATAUNYI UL 90.96%

q

e UANIINIABS Pop-Size = 100 loop = 100 Pm = 0.07 11a¢ Pc = 0.5

MmMsnaasdlagmmuanl loop=100 Pm=0.05 Pc=0.5 tazyimsisulasunn

Pop-Size 1ABITUIN 50 70 100 LAY 150 MNEIAL IUATUTIUIU Pop-Size AIA15199 4.12

M3197 4.12 HANMITNADINITUININAT f-measure IAUNTDI

Pop-Size | Loop | Pm Pc | Accuracy Recall Precision | F-measure

50 87.25% 90.08% 89.05% 89.56%

70 88.24% 78.88% 77.44% 78.13%
100 0.05 0.5

100 87.25% 84.63% 86.59% 85.60%

150 88.24% 91.46% 90.40% 90.93%




50

v =50 =70 =100 150
95.00%
90.00% A —
85.00%
80.00%
75.00%
70.00%
ACCURACY RECALL PRECISION F-MEASURE

X

M 4.11 p3LAAIRAN13USUMINTITNDS loop=100 Pm=0.01 Pc = 0.5

v
o v A

NAMNA 4.11 WUIEONITUIINAIANY f-measure NANAABIAUNTDI 90.93%

q

Lﬁﬁmﬁuﬂv‘lﬁﬁmagPop-Size =150 loop =100 Pm = 0.05 tta& Pc = 0.5

MmMsnaaedlagmmuanl loop=100 Pm=0.07 Pc = 0.9 tazyimsisulasunn

Pop-Size 1A8ITUIN 50 70 100 HAZ 150 ANAIAY IUATUTIUIU Pop-Size AIATT 1NN 4.13

s1ei 4.13 HAMINABDINITUIVINAT f-measure 1A LN

Pop-Size | Loop | Pm Pc | Accuracy Recall Precision | F-measure
50 290.20% 01.76% 89.81% 90.77%
70 88.24% 89.88% 84.26% 86.98%

100 0.07 0.9
100 87.25% 92.71% 85.06% 88.72%
150 87.25% 87.81% 76.11% 81.54%
=50 ==fl==70 ==fr=—100 150
Y
95.00%
90.00%
85.00%
80.00%
75.00%
70.00%
ACCURACY RECALL PRECISION F-MEASURE
X

M 4.12 p3LAAIRAN13U5UAMINTINNDS loop=100 Pm=0.01 Pc = 0.5
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v
v A

DINMNA 4.12 WUAULDNNTVUININAIADIY f-measure NTANFASAUNAY 90.77%

diemnuamiimes Pop-Size = 50 loop =100 Pm = 0.07 {ae Pc=0.9

v ]

I =

a v [ Jd v = o A 1 H ax a
Nﬁﬂ"ﬁ'Jﬂﬂﬁ"lN’Jﬂflq‘lJi%ﬂﬁﬂﬂli’)ﬂ 2. lW'ﬂ!‘lﬁﬂU!‘lﬂUUWﬁﬂWi%HluﬂiUW“lﬁ$1’i'ﬂ\1‘lluﬁ'ﬂu'3ﬁl“h'\‘l

@ Y

@ 2’/ an A Y
u‘ﬁqﬂiiuﬂUﬂJu@ﬂuaﬁlW@u‘U']u(lﬂaq@]

[

= & o Y A ga Yo v an A
HamsAnyuNeaouiagilszasadon 2 §ivelaviinmsnaaeslagldvuasuisimou

Y Y ) A o 9 I 1 s 3 d o 1Y) 9
ulnagalumsswunlunsuazsnmsusnveyaseniiu 2 a1 70 lesiFuddmivaiig
S 3 o [ o o U
Tuaa wag 30 WesiFuddvsuldlumanaaou Tumataziinisnaaod lasm s rnuanl

W95 k=1, k=3, k=5, k=7 118z k=10 a1ua1a1 39 1dnansnaaoadansnan 4.14

a o A g an A ) v
M990 4.14 wamimammimuuﬂ“luwsﬁmaeuuﬁammwaumuiﬂaqa

k-NN Performance
Parameter | Accuracy Recall Precision | F-measure
k=1 79.12% 79.50% 73.17% 76.20%
k=3 75.88% 76.17% 68.38% 72.06%
k=5 73.24% 73.83% 66.33% 69.88%
k=7 71.18% 71.50% 63.20% 67.09%
k=10 66.47% 66.33% 57.85% 61.80%

k-NN PARAMETER PERFORMANCE

90.00%
80.00%

70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
k=1 k=3 k=5 k=7 k=10

0.00%

M Accuracy MRecall M Precision F-measure

a ~a ° Ay an A v v
NMNN 4.13 !,1]%EJ'LIWIfJ‘]JWaﬂ”ﬁﬂﬂai’)ﬂﬂTﬁ"\]”I!LUﬂcl‘U‘W“D'ﬂ'Jﬂﬂ]u@]ﬂuﬁ‘ﬁlW@uUTuiﬂﬂq@]
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o A 9)?&’/ aa A 9 9 1 A I
Tumsswunlunslasldvuaoulsmoutinulnaga wanisnaaoanui ey
] a 4 1 T W @ g Y J Y '
AMWIUN0T k UAUMIAY 1 KAANTAINNNYNADY 79.12% AIANINAVDIU 79.50% AN
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