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M1919 19 WAAFIEANAARIURILNLAR ARENAUALALUEITLIAVLLURS
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cs IT cs IT cs IT CSHT

A9 22 22 11 8 4 4 4
K fawils mands  dwals  dawds dawds  dawls fauls

ANANGNADY (%)  AIANNGNARY(%)  AIANNGNARI (%)  AIAADNAEY (%)

1 65.289 67.826 72,727 65.217 76.033 67.826 77.119
2 66.116 60.000 72,727 69.565 83.471 70.435 78.390
3 65.289 70.435 71.901 76.522 82.645 79.130 79.661
4 66.116  66.087 76033 75652  80.165  70.130 80.932
5 63.636 66.087 75.207 80.870 82.645 81.739 81.356
6 62.810 64.348 75.207 79.130 83.471 80.000 80.509
T 63.636 66.087 78.512 80.870 83.471 80.870 82.203
8 66.942 60.870 79.339 81.739 81.818 80.000 80.085
9 66.116 66.957 79.339 81.739 81.818 85.217 80.932
10 65.289 67.826 79.339 78.261 84.298 83.478 81.780
11 63.636 69.565 78.512 80.870 81.818 83.478 83.051
12 61.984 70.435 80.165 80.000 85.124 82.609 82.203
13 61.984 67.826 78.512 80.000 83.471 84.348 83.051
14 63.636 70.435 79.339 78.261 85.950 81.739 83.051
15 61.984 68.696 76.033 78.261 81.818 84.348 83.475
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M1919 20 WEASEANAARYIRLNlnanltnAtiatuanus

ANANGNARY , . , -
3 AAMNBNUEN  AIANINSEAN
CS (22 attributes) 79.339 0.796 0.793
IT (22 attributes) 80.000 0.795 0.800
CS (11 attributes) 84.298 0.844 0.843
IT (8 attributes) 84.348 0.842 0.843
CS (4 attributes) 85.950 0.863 0.860
IT (4 attributes) 84.348 0.843 0.843
CS+IT (4 attributes) 84.322 0.843 0.843

A1NA1519 20 aziulidn Aquou 22 Aaudsfiuaeddnanieninaans
Aonfiamafiazaraitmatuladansaumaniannagniiasatfl 79.339% uas 80.000%
Fauan 11 Faulsfuasaananiainenisaexfiiamesaacugniasadil 84.208% Auau
8 faullsisesdradnalilafansaumadinanugniiasai 84.348 % daums 4 fautls
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i ar v o o o = b = s © t
unsndulavianasnanuadnsanisGauiann 0.1 09 0.3 wazdfudnuauinunsesdudan

d' = i 9 ar o =2
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A1919 21 WEREIANARRIIaslLAAnltATATATIINg ST R MR N LU LWNS NAY
A1273 1 INEINTAANRINDS MUUABNIINSIEEUS = 0.1

a <y bl
ANTINITLTEUY =0.1

Model Fhmmgnﬁ'fm (%)  AIAHUNUET  ANAIHNSEAN
22:10:3 80.992 0.810 0.810
22:11:3 79.339 0.793 0.793
CS (22 aftributes) 22:12:3 79.339 0.793 0.793
22:13:3 79.339 0.793 0.793
22:14:3 78.512 0.785 0.785
11:5:3 90.909 0.911 0.909
11:6:3 90.083 0.903 0.901
CS (11 attributes) 11:7:3 90.083 0.903 0.901
11:8:3 90.083 0.903 0.901
11:9:3 90.083 0.903 0.901
4:1:3 74.380 0.619 0.744
4:2:3 87.603 0.878 0.876
CS (4 attributes) 4:3:3 87.603 0.878 0.876
4:4:3 87.603 0.878 0.876
4:5:3 87.603 0.878 0.876

v o °

a1nA1319 21 azdiulida diansimuadneinisGauf = 0.1 Aauau 22 fa
-~ ~ = 1 IA
wlsduaasgradadnainisaaniiomas ArAINgNABaIgIdaatii 80.992% (22:10:3)
L ar ' |A o ar
A9 11 fawlsfiuAnaugniesgaganatn 90.909% (11:5:3) A1uau 4 maulssin

1 v |t\dt
ANAMNGNFRIGIgARLT 87.603% (4:2:3)
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M99 22 LAAYEANARBIUIDNNARALNATALATITNaU s E M e N UL NI N R

#1UMAInensaanianes Muunahsnsiaug = 0.2

AnTIMsEaug =0.2

Model ANAMANGNARY (%)  ArAausugh  ANAfNNeEAn
22:10:3 79.339 0.793 0.793
22:11:3 79.339 0.793 0.793
CS (22 attributes) 22:12:3 79.339 0.793 0.793
22:13:3 79.339 0.793 0.793
22:14:3 78.512 0.786 0.785
11:5:3 90.909 0.911 0.909
11:6:3 90.909 0.911 0.909
CS (11 attributes) 173 90.909 0.911 0.909
11:8:3 90.909 0.913 0.909
11:9:3 90.909 0.913 0.909
4:1:3 74.380 0.619 0.744
4:2:3 88.430 0.888 0.884
CS (4 attributes) 4:3:3 88.430 0.888 0.884
4:4:3 89.256 0.895 0.893
4:5:3 88.430 0.888 0.884
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AMNATN 22 aziiulidn damanasa
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MUABHTINITEEUE = 0.2 A7uau 22 fa

— = = & 1 IEI
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MA1579 23 WEANANARAIUBILNIARAELNANALASIINAUSE AL ALNRULLNS NAL
a3t 3Inenisaanianed Muunansn1ssaus = 0.3

AnTINNTIEEUS = 0.3

Model AAugnAal (%)  AAdamiudr  AAnasEan
22:10:3 77.686 0.777 0.777
22:11:3 80.165 0.802 0.802
CS (22 attributes) 22:12:3 79.339 0.793 0.793
22:13:3 79.339 0.793 0.793
22:14:3 79.339 0.793 0.793
11:5:3 90.909 0.913 0.909
11:6:3 90.083 0.904 0.901
CS (11 attributes) 11:7:3 90.909 0.913 0.909
11:8:3 90.909 0.913 0.909
11:9:3 90.909 0.913 0.909
413 73.554 0.614 0.736
4:2:3 89.256 0.895 0.893
CS (4 attributes) 4:3:3 88.430 0.888 0.884
4:4:3 87.603 0.88 0.876
4:5:3 86.777 0.87 0.868

} 13 o

A1NA1314 23 aziulddn dviamsiauadnsanisEaug = 0.3 40 22 fa
= = = & 12
wlssiaasarandgninaanisaaniioimnas AMANgnAaagIqnati 80.165% (22:11:3)
° . I |el o o
21191 11 faulssiuAnAugniesgegnati 90.909% (11:5:3) Aauau 4 Aauilesy

ANANINGNERIGIGAaELN 89.256% (4:2:3)
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A1919 24 WERIRANARDIIAILNIARALNANATATIINU TS MR N WL LS NaL
fuuasrasunalulatasaunad ansinsisaus = 0.1

ANTINMSITEUZ =0.1

Model fi'm'n'mgns'fm (%)  AAMALNUEY  ATAINSEAN
22:10:3 80.000 0.806 0.8
22:11:3 78.261 0.79 0.783
IT (22 attributes) 22:12:3 77.39 0.779 0.774
22:13:3 78.261 0.79 0.783
22:14:3 79.130 0.798 0.791
8:3:3 77.391 0.772 0.774
8:4:3 77.391 0.772 0.774
IT (8 attributes) 8:5:3 78.261 0.783 0.783
8:6:3 77.391 0.772 0.774
8:7:3 79.130 0.791 0.791
4:1:3 75.652 0.658 0.757
4:2:3 80.870 0.806 0.809
IT (4 attributes) 4:3:3 80.870 0.806 0.809
4:4:3 80.870 0.806 0.809
4:5:3 80.870 0.806 0.809

ANA9N 24 Aziulddn dianasiauuadnainisGens = 0.1 991 22 da
1 L= = ~ i |Ei
wisAnaasdnr1dgdanaanisaaniiaimes Arprugnielgagaatin 80.000% (22:10:3)
1 o’ ' . 1] |A=J ° ot
191 11 fandssuAtasngniadgegaag 79.130% (8:7:3) 4119w 4 fawlsiu

AAMNQNFIaIgadAaLin 80.870% (4:2:3)
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M1519 25 WEAHANARDIIRINIAARENATALATIINasE AN AN ULLWNSNAY
mMuuag1aNITInAlulagiasauna ansinisisaug = 0.2

ANFINMSFEUF =0.2

Model ATAAGNARY (%)  ArAawiudY  AdAlusz@n
22:10:3 79.130 0.796 0.791
22:11:3 77.391 0.777 0.774
IT (22 attributes) 22:12:3 78.261 0.785 0.783
22:13:3 80.000 0.804 0.8
22:14:3 79.130 0.796 0.791
8:3:3 77.391 0.772 0.774
8:4:3 76.522 0.766 0.765
IT (8 attributes) 8:5:3 78.261 0.783 0.783
8:6:3 77.391 0.768 0.774
8:7:3 80.870 0.809 0.809
4:1:3 73.913 0.701 0.739
4:2:3 80.870 0.806 0.809
IT (4 attributes) 4:3:3 80.870 0.809 0.809
4:4:3 81.739 0.817 0.817
4:5:3 81.739 0.817 0.817

AnA1919 25 Al faianasnamuadnsnisEang = 0.2 A1 22 9
= = o & 1 |=:
wilsfuraananigndnainisaanfianas AA1NgNAaIgegaat 80.000% (22:13:3)
. . : .o o "
AUl 11 fandsAuAnNgniasgagaat i 80.870% (8:7:3) A1uan 4 Aauilssiu

! 1 |¢J
AANgNsBIgagAatin 81.739% (4:4:3)
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A1919 26 wanseanaaasasiunanematialassiradssamiienuuuunsnau
Muuasdtunalulagasaumd ansinisiFaus = 0.3

ANTINSITEUT =0.3

Model Fi'lm'mgna’\’m (%)  ArARuugEY ATAMNTEAN
22:10:3 79.130 0.796 0.791
22:11:3 77.391 0.777 0.774
IT (22 attributes) 22:12:3 77.391 0.781 0.774
22:13:3 80.000 0.804 0.8
22:14:3 78.261 0.787 0.783
8:3:3 78.261 0.779 0.783
8:4:3 75.652 0.755 0.757
IT (8 attributes) 8:5:3 80.000 0.802 0.8
8:6:3 79.130 0.791 0.791
8:7:3 80.000 0.795 0.8
4:1:3 73.913 0.701 0.739
4:2:3 80.870 0.806 0.809
IT (4 attributes) 4:3:3 80.870 0.809 0.809
4:4:3 81.739 0.817 0.817
4:5:3 80.000 0.800 0.800

2 o L

ANM19 26 azuiuléian dmiannsinuadnsinisGeud = 0.3 Squau 22 da
wlsiinaasarandsdnainisaraniiamas Aaarnugniiasgagaatf 80.000%  (22:13:3)
L ar 1 lﬂJ hd o’

MU 11 AandsiudrAaugnsinagagaagy 80.000% (8:5:3) A1uau 4 faulesu
AANQNSIBIGIgAaL 81.739% (4:4:3)
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AN919 27 WAASHANARDIURILNLARAEATIATATITNaUsE A AN BULLWS NaY

PYAIHDIFNNIET 471U 4 Fawilsau

Model ansnsEeug  Aenagnans (%) Armaiiud  AanassEn
4:1:3 0.1 81.356 0.821 0.814
4:1:3 0.2 81.356 0.820 0.814
4:1:3 0.3 81.356 0.820 0.814
4:2:3 0.1 81.356 0.817 0.814
4:2:3 0.2 81.780 0.822 0.818
4:2:3 0.3 81.356 0.817 0.814
4:3:3 0.1 81.780 0.821 0.818
4:3:3 0.2 83.051 0.833 0.831
4:3:3 0.3 84.322 0.845 0.843
4:4:3 0.1 83.051 0.832 0.831
4:4:3 0.2 82.203 0.823 0.822
4:4:3 0.3 83.051 0.831 0.831
4:5:3 0.1 83.051 0.832 0.831
4:5:3 0.2 83.898 0.84 0.839
453 0.3 83.898 0.84 0.839
-

AINATT 26 azielddn

10N

NsiMUAdRsINSEENS 0.1- 0.3 A1 4 i

wlssurasanadgdnaanisaaniiawes uararrdaunatuladaisauing Avpaaugnsia
¥
§ugnagf 84.322% (4:3:3)
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ANAINGNSIBY ANAYIHUHNEN WATANAINTEAN FaRNT1 28

A51e 28 wdnennsnadavudssansnwaasiunanigwatianulinndula

ANAMNNADY (%)  AIAHWNNEY  ADAINEEAN

CS (22 attributes) 65.289 0.658 0.653
IT (22 attributes) 77.391 0.772 0.774
CS (11 attributes) 70.248 0.713 0.702
IT (8 attributes) 83.478 0.833 0.835
CS (4 attributes) 75.207 0.755 0.752
IT (4 attributes) 78.261 0.785 0.783
CS+IT (4 attributes) 76.271 0.762 0.763

A1NA1979 28 azuiuldda Aauau 22 daudsdinaasaianigninganis
panfimeiuazarsdrinatilatiasaunadianugniiasati 65.289% uay 77.391%
31uam 11 faudsdugssansndtanenisranfiamadianugniasesi 70.248% 4o
8 6'1"1LLﬂTﬂ”‘.JﬁiﬂMTﬂﬁfﬂ'}Lﬂﬂiﬁu‘iﬂﬁmmumﬂﬁhm’mgnﬁmagjﬁ 83.478% A1u9U 4 siauls
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75.207% Waz 78.261% uaziiiaridnou 4 dwlsfusesarsdsinginsaanfiomeiuas
m'n'ﬁ'mmﬂTuTaﬁmmumﬁmi‘wﬁuﬁqmﬁuqnﬁﬂmej'ﬁ 76.271% aziiiulddArnanm
gnABIndIANNNITn 2 @193 1MNTNAR ANANGN KaafllAfidaraudnegs
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Naive Decision
KNN BPNN
Bayes Tree

AouNMIAALAan CS (22 attributes) 66.116%  79.339%  80.992%  65.289%
piowls IT (22 attributes) 67.826%  80.000%  80.000%  77.391%
WRINNSAAIRAN CS (11 attributes) 72.727%  84.298%  90.909%  70.248%
Aowls IT (8 attributes)  76.522%  84.348%  80.870%  83.478%
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M99 30 wERINTNAEaLUsEANENNIRINMTIIUUNTRYRT AR nFaUNsINEI

Naive Decision
KNN BPNN
Bayes Tree

WeN®1uN3%1  CS (4 attributes)  83.471%  85.950%  89.256%  75.207%

IT (4 attributes) 81.739%  84.348% 81.739% 78.261%
FANANUNTN CS+IT (4 81.356%  84.322% 84.322%  76.271%

attributes)
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1 I { i ‘4 54 hd o/
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M99 31 wansmsilFauisumsnagauilssansninaastayagatnsau

wazdayatANAEaL
Training Data Testing Data
Accuracy (%)  Precision Recall Accuracy (%)  Precision Recall
K-NN 81.356% 0.814 0.814 73.016% 0.747 0.730
Naive Bayes 84.322% 0.843 0.843 73.810% 0.738 0.738
BPNN 84.322% 0.845 0.843 73.016% 0.748 0.730
Decision Tree 76.271% 0.763 0.763 70.635% 0.706 0.706

= 1 = = & = [ =
AN 31 avfiudunaiiaaniug uaz wallalasediedszamauuy
wwindu Widraaugnsaslunismennsallndifesiu uazgendamaiiaaiissamiues uas

1 v
watlafliifadula Waraugniesings vadeyagatinaauuardeysganaaey

= ' = g =] < o o
A519 32 udnemsilFaufiaudisinfidasuasaafeanuARIALARAUMAIEDY
avliayagatndaunasiayaganasay

RMSE (Training Data) RMSE (Testing Data)
Naive Bayes 0.150 0.188
BPNN 0.148 0.185
Combine 2 algorithms 0.140 0.172

=3 1 1 A 1 i ] el ar
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M1919 33 Lmmmstﬂ?ﬂuLﬁsluﬂsxﬁm%mwmm%yja’qmmqqﬂfau

Validation Data

Accuracy (%) Precision Recall RMSE

Naive Bayes 74.8031 % 0.794 0.772 0.424
BPNN 77.1654 % 0.757 0.748 0.415
Combine 2 - - - 0.414

algorithms

v G a o - o & e - -
A4 33 waneliindunalianmunzaniavianairdouuy e maiia
=l & = 1 = ] o o 1 o L2} cj
wariud uazinalialassdnayszamifisuuuuunsnduuuuiieusoniu mazlfdisni
- Y . 0 ol
ADTBIANRRLANARIAIARBUMAIABITNIAN HAdmiTanaganszinmATianiiAw

v
wlugngana 2 wmalla wrdaniunensal

HANTNANELH 2
nsdnidensaulsdaedulsrAvaanduiufuuuilefiu uasdulsy@niasm
1. wataAiseanes
dayagarinaay
nmsnagautlszdnininnisdavananydaemaiiatadliaieanuefldiongg
Auadn K A Gad 1 ldautls 15 Wamdiuau K funzauiiga nammasesnudisn
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AMUYNABNAARILATIHA T FNATTN 34



AN59 34 wanannInadaulssansmwaadduinanigatintasiiadisduas

97

cs IT cs IT cs IT CS+IT
CRITERT! 22 22 13 13 4 4 4
K fawds  dowds  mauds  sawds dawds mawls aAauls

ARINGNADS (%)

ANANGNHIBY (%)

ANANNGNADY (%)

ANAMNYNADY (%)

1 65.289
2 66.116
3 65.289
4 66.116
5 63.636
6 62.810
7 63.636
8 66.942
9 66.116
10 65.289
11 63.636
12 61.984
13 61.984
14 63.636
16 61.984

67.826
60.000
70.435
66.087
66.087
64.348
66.087
60.870
66.957
67.826
69.565
70.435
67.826
70.435
68.696

73.554
71.801
71.901
76.860
75.207
80.165
76.860
77.686
77.686
77.686
78.512
75,207
6.860
75.207
78.612

73.044
73.913
83.478
75.652
80.870
78.261
79.130
79.130
76.522
70.435
74.783
75.652
72174
75.652
73.044

78.512
79.339
80.992
79.339
79.339
82.645
81.818
83.471
80.165
82.645
80.992
81.818
81.818
83.471
82.645

74.783
75.652
79.130
77.391
75.652
77.391
76.522
75.652
76.522
78.261
80.870
80.000
85.217
80.000
82.609

82203
77.119
83.898
85.170
82.627
83.051
81.3560
81.780
82.627
82.627
83.475
84.746
83.051
84.746
85.593

Aann1914 34 azifiulddn aquau 22 daulsAueesarardsringanig

= & - 1 1 IEJ
panfiawmafuazdrandsinalulatiarsawnAAianngniasatin 66.116% Waz 67.826%

g o’ = o (=Y [ |A o
f1uau 13 faulsfiuaasanadeidnainisaaniiaimafatnnugniasagil 73.554% i

L - 1 l‘J ed o
13 fawdlssuansgradsunaluladiansaumadiaanugneiasati 83.478% aruan 4 fauls

) = = 'y 1 I‘l
furasaranigninaanisaanfiamefuazarmismaluladiarsaumarinnugniasag

A ° a o = = =
80.992% uae 79.130% Laviiaun’uiu 4 Gl'll.l'LIi‘ﬁu‘ﬁ’ﬂiﬂ’]‘ﬂ'l')‘]i’]‘)ﬂﬂ']ﬂ’lﬁ‘ﬂﬂllﬂ‘)Lﬁl’ﬂi.“ll.ﬂ:

- er i |A (=] 1 '
anrdgrmalulatiansaumaAnisauiudiaugniasagh 82.203% avuiulddndraau

gndiamdeainninin 2 arsndsunsniiy Aaaugnsia
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2. walAweWwg
doyadetinaay

a  a o 5 = =1 v 0 ]
nisnagaulss@ninimnisdausoanyfoamatian@wiudldionismAinany

geiaY ANALINUNNEN UAZATIAINITAN AIMNT 35

A919 35 wdasnsnadaudseansainaasiunanlawaiiavianiug

" {5 1 [] o ' =9
AMANANARY (%)  ATAINLNUEN ATARNNSEAN

CS (22 attributes) 79.339 0.796 0.793
IT (22 attributes) 80.000 0.795 0.80
CS (13 attributes) 82.645 0.830 0.826
IT (13 attributes) 85.217 0.848 0.852
CS (4 attributes) 84.298 0.849 0.843
IT (4 attributes) 86.957 0.868 0.870
CS+IT (4 attributes) 86.441 0.864 0.864

A1NA19149 35 aziulidn aquou 22 dawilsduaesdieidg1dnannas
= [ = 1 14
panRawmafuazarrdtnaluladansanmadincugnsiesan 79.339% waz 80.000%
U9 13 fhulssiurasanandadinainisaanfiamaiAnannugniedadin 82.645% auau
13 fawlssiurataradnmalilatiansaumadinougnsiasati 85.217% Aauan 4 fauds
~ = = = ] |£J
Furaed1a1dganainisaenfiamas uazanandsunalulatiarsaumeAinnugndasagi
84.298% LAY 86.957% UALIIANNAI14U 4 FaulsAaaad1 13113 neNn1sAaNToLnes Lay
=Y o I IA 1 1
aradtnaluladarsaumanisauiudianugnsiasati 86.441% azsuinlddadinany
v [ ° = o i ;1 l=l. Vs ar ] 3
gnefaendaannniain 2 grandmansaniu ArARNgnsiasn isngaAaud1age
3. wallalardelszdammAsuuuLLnSNa
dayagatingan
= [ 1 v = 1 =
nsnaaavlssAnsninnisdannaanysaeinaiialardialssamina iy
1 [ v 0 [ o = £ = A ~ 1 9 o
whdnduldmannsiamundnsnisGanian 0.1 e 0.3 ienFaufituAAugniesTadsia
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1919 36 WARINANARBITRILHLARAENANATATIINEUSE AN SN LLULNI NaY

NMULAAATINFIEEUFAIN 0.1 @113 EINEINTABNRANDS

anaimsiEang=0.1

Model AAMAQNARY (%)  AANWiugY  AdAdnusERn
22:10:3 80.992 0.810 0.810
22:11:3 79.339 0.793 0.793
CS (22 altributes) 22:12:3 79.339 0.793 0.793
22:13:3 79.339 0.793 0.793
22:14:3 78.512 0.785 0.785
13:6:3 87.603 0.881 0.876
_ 13:7:3 87.603 0.881 0.876
CS (13 attributes) 13:8:3 88.430 0.888 0.884
13:9:3 88.430 0.888 0.884
13:10:3 88.430 0.889 0.884
4:1:3 74.380 0.614 0.744
4:2:3 89.256 0.893 0.893
CS (4 attributes) 4:3:3 89.256 0.893 0.893
4:4:3 89.256 0.893 0.893
4:5:3 89.256 0.893 0.893

2NM13 36 aztiuladn faanisnanuadnsanisEaus = 0.149u9 22 fa

= = = & 1 u:l
wilssiuaavgnandeanginisaaniioimnad AAugnFasgagaatn 80.992% (22:10:3)

g o v i v |=1 ° ar -4
AU 13 AnLsAuAIANYNABIGIdADRE N 88.430% (13:8:3) A9 4 sawilssiu

] k% u:]
ANANNNADIGIYADELN 89.256% (4:2:3)
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A5 37 WARSHANARRINRILNLIAAnItATATATIINAlsE AL g N LU LS NAL

NMURARATINIFIFENGAN 0.2 A1UNIT1INEINIsARNRAIADS

ar =4 L
ANTINTTEUI=0.2

Model  AIAMAGNARY (%) AIAINMNUEN  ATAYINSERN
22:10:3 79.339 0.793 0.793
22:11:3 79.339 0.793 0.793
CS (22 attributes) 22:12:3 79.339 0.793 0.793
22:13:3 79.339 0.793 0.793
22:14:3 78.512 0.786 0.785
13:6:3 87.603 0.881 0.876
1378 87.603 0.883 0.876
CS (13 attributes) 13:8:3 88.430 0.889 0.884
13:9:3 88.430 0.889 0.884
13:10:3 88.430 0.889 0.884
4:1:3 74.380 0.614 0.744
4:2:3 88.430 0.885 0.884
CS (4 attributes) 4:3:3 88.430 0.885 0.884
4:4:3 87.603 0.877 0.876
4:5:3 86.777 0.868 0.868

v Ll hd

R1nR1914 37 azinldidn dianasdamuadnainasGauf = 0.2 41mau 22 6
~ ~ = 1 ld
wilssuaasanandgdngnisaanfiamed AANQNAEggaARL N 79.339% (22:10:3)
o o 3 1 l¢=I 4 ar
41191 13 fawdsiudnnaugniiasgeqnatn 88.430% (13:8:3) a1uau 4 dauilssin

ANANGNIaIGIGAaLR 88.430% (4:2:3)
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f15749 38 WARINANAADYRdlNLAanEATATASIINe ST A MR WU LILWS NAL

9 s = 3 -, -y oy o
MAUABATINTITIIEUININ 0.3 41711 T1INLNITARUNIIARG

ANTINGFHUZ=0.3

Model  AIANNGNARY (%)  AlAMwiudl  AlAdasEAn
22:10:3 77.686 0.777 0.777
22:11:3 80.165 0.802 0.802
CS (22 attributes) 22:12:3 79.339 0.793 0.793
22:13:3 79.339 0.793 0.793
22:14:3 79.339 0.793 0.793
13:6:3 88.430 0.889 0.884
13:7:3 87.603 0.883 0.876
CS (13 attributes) 13:8:3 88.430 0.889 0.884
13:9:3 88.430 0.889 0.884
13:10:3 88.430 0.889 0.884
4:1:3 75.207 0.623 0.752
4:2:3 88.430 0.885 0.884
CS (4 attributes) 4:3:3 88.430 0.885 0.884
4:4:3 87.603 0.877 0.876
4:5:3 86.777 0.868 0.868

a1nm1s N 38 astinldan dviannsnamuadnsanisiaul = 0.3 A1uau 22 6
" = =3 a 1 I.CI
wilsiugaaarandsdnaanisaandiomed Aaugniagegaatn 80.165% (22:11:3)
g o ] v |t=! o o
4191 13 faulsFudrarugniasgegaatn 88.430% (13:6:3) 41uan 4 siawdssi

AnANgiasgqmatil 88.430% (4:2:3)
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M1519 39 WAASHANARAIIAILNLARAENATALATIINEUsEEI AN LULLNI NAL
MUUAARTINISIEAUAIN 0.1 @1 nalulagdrssumnd

ar = b
ﬂﬁ]‘i“'lﬂ"l'il.‘i‘ﬂu3=0.1

Model AANgNARs (%)  AATAeiugY  A1AINGEEN
22:10:3 80.000 0.806 0.8
22:11:3 78.261 0.79 0.783
IT (22 attributes) 22:12:3 77.391 0.779 0.774
22:13:3 78.261 0.79 0.783
22:14:3 79.130 0.798 0.791
13:6:3 78.261 0.788 0.783
13:7:3 77.391 0.78 0.774
IT (13 attributes) 13:8:3 78.261 0.792 0.783
13:9:3 78.261 0.792 0.783
13:10:3 78.261 0.79 0.783
4:1:3 78.261 0.688 0.783
4:2:3 86.087 0.859 0.861
IT (4 attributes) 4:3:3 85.217 0.85 0.852
4:4:3 85.217 0.85 0.852
4:5:3 85.217 0.85 0.852

AR 39 aziiulddn dianisdanuadnsinisFaug = 0.1 4auau 22 6
L ! |4
wsiuaasgrondsmalulatiarsaund Arpaannugniedgagaathn 80.000% (22:10:3)
° o i 17 |cj ° o
41194 13 Fautlsdudpanugniasgegaadi 78.261% (13:6:3) 4auau 4 dautlsen

AArngniasgaqnati 86.087% (4:2:3)
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A1919 40 WARIHANAAIIRlNARAENANALATIINE USSR MR LNLLLLWINAL
MUUAARsINISIEaUAIN 0.2 @it unalulagiasaumna

as =4 2/
ﬂﬁl‘i'lﬂ’]‘il‘iilu3=0.2

Model  AlA2INgGNARY (%)  AlARawiudl  AYAINSEED
22:10:3 79.130 0.796 0.791
22:11:3 77.391 0.777 0.774
IT (22 attributes) 22:12:3 78.261 0.785 0.783
22:13:3 80.000 0.804 0.8
22:14:3 79.130 0.796 0.791
13:6:3 76.522 0.768 0.765
13.7:3 76.522 0.771 0.765
IT (13 attributes) 13:8:3 79.130 0.797 0.791
13:9:3 78.261 0.786 0.783
13:10:3 80.000 0.802 0.8
4:1:3 78.261 0.688 0.783
4:2:3 84.348 0.842 0.843
IT (4 attributes) 4:3:3 86.957 0.87 0.87
4:4:3 86.957 0.87 0.87
4:5:3 86.957 0.87 0.87

a1nA1319 40 aziiuliian drinnisiamuadnsanis@uug = 0.2 A 22 6
wilsdurasanandsumaluladiarsauma drpaaugniiasgegaati 80.000% (22:13:3)
o o 1 |l='J L o
311914 13 fawrladiuAradnugniiasgagaag? 80.000% (13:10:3) 419 4 faurlssiu

FnAnNQNABIGIR0BET) 86.957% (4:3:3)
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AN914 41 LARHANARaITIadlHInAnENATAlATIINgU SRR LN LULUNSNAL
AMUUAERSINISIFAUAIN 0.3 A3t inalulatidsaund

ANTINMEIEEUE=0.3

Model  AlAdugnaas (%)  AAnawiudl  ArANSERN
22:10:3 79.130 0.796 0.791
22:11:3 77.391 0.777 0.774
IT (22attributes) ~ 22:12:3 77.391 0.781 0.774
22:13:3 80.000 0.804 0.8
22:14:3 78.261 0.787 0.783
13:6:3 76.522 0.768 0.765
13:7:3 76.522 0.774 0.765
IT (13 attributes) 13:8:3 76.522 0.766 0.765
13:9:3 77.391 0.78 0.774
13:10:3 77.391 0.777 0.774
4:1:3 78.261 0.688 0.783
4:2:3 84.348 0.842 0.843
IT (4 attributes) 4:3:3 85.217 0.853 0.852
4:4:3 86.087 0.862 0.861
4:5:3 86.087 0.862 0.861

AN 41 aziiulidn dianasiowuednaanieGeug = 0.3 9 22
a ' 14
wlsiiuaasarandgunalulafiansauna Araaugnoiasgegaagi 80.000% (22:13:3)
] ar 17 1 |4=] o ar i
d1uau 13 fawlsfudrnrugniiasgagaagh 77.391% (13:9:3) A1uau 4 dauilsiiu

ANANQNABIGIgABE ] 86.087% (4:4:3)
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#1919 19N INITABURUADIUA LA TN A TUTATA1TAUNA AU 4 fin
wilssiag
nsnaaeulss@ninmnisdannaanydaemaiialasednadszamiiauuuy
] o v o ] o of ~ E 7 = ar @ i‘;
Ltwmﬂu‘lﬂmms‘mm?muumammmmﬂugmn 0.1 D9 0.3 wazlfuanaulnuaaasdu
A ) o’ © a’ ot s
daU mﬂLLl?‘ﬂmﬁﬂua'mmuQnﬁmmmmLmu AatiauuAauLls 4 Aaudesii was 1 dawls

NN AIRITNN 42

M1579 42 WERSHANARDIUDILNLARALLNANATATIINA S A ML AL NLULILNS NAL

Model Anssideau  AdAoagnaas (%) Aedasiudr  AdAussRn
4:1:3 0.1 74,576 0.798 0.746
4:1:3 0.2 75.000 0.795 0.75
4:1:3 0.3 76.271 0.802 0.763
4:2:3 0.1 86.864 0.869 0.869
4:2:3 0.2 86.864 0.869 0.869
4:2:3 0.3 86.017 0.86 0.86
4:3:3 0.1 86.864 0.869 0.869
4:3:3 0.2 86.864 0.869 0.869
4:3:3 0.3 86.441 0.864 0.864
4:4:3 0.1 86.864 0.869 0.869
4:4:3 0.2 86.864 0.868 0.869
4:4:3 0.3 89.831 0.900 0.898
463 0.1 86.441 0.864 0.864
45:3 0.2 88.136 0.881 0.881
4:5:3 0.3 88.983 0.89 0.89

;2 °

NesN 42 azuinlddn dmianasianuadnsinisiGeuf 0.1-0.3 Aruu4 da
wlsurasiidnaradsdnganisraniiames uararmndsmaluladarsauina Araaugn
Ragegaati 89.831% (4:4:3)
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4. wallasiuliiingula
doyagatinaau
nsnaaeudszAnsninnisdanuaanydaamaiasuliifadulalaninimn

ANANINGNABY ANAINLNNEN WATAIAINIERN FIA191 43

AN519 43 wanspannaasuaslinanitnaianulinndula

ﬁi'mqwgné’m (%) ATAAHILIUEN ANANNTZAN

CS (22 attributes) 65.289 0.658 0.653
IT (22 attributes) 77.391 0.772 0.774
CS (13 attributes) 69.422 0.703 0.694
IT (13 attributes) 76.522 0.766 0.765
CS (4 attributes) 70.248 0.71 0.702
IT (4 attributes) 82.609 0.828 0.826
CS+IT (4 attributes) 79.237 0.798 0.792

Aa1nn1914 43 azifiulddn Aqu9u 22 dandsineesdna241IneInsg
RGITGH ua:mmﬁmmﬂT‘lﬁﬂ?}'mmumﬁr-i']m'mgnﬁmﬂgiﬁ 65.289% Wax 77.391%
31uau 13 fawlsfuaaeanandtanganisaenfiomes uazaradrinaluladansauma
ﬁhmmqnﬁmagﬁl 69.422% WAL 76.522% A119% 4 foutlsiinaedan113anang
nanfnmefuazanaismaliladansaumdriaugniecatil 70.248% uaz 82.609%
waziiletindauan 4 fudsfurearnndaninaanisaenfianes wararandsimatulad
ansaumANsaNAuAAmgndasati 79.237% axdiulddrdranugnifaandsainnisin
2 gnandsnsanii Arpngnifasitldfdareutnags

nw 36 ilassaireslimadularaanisennsolnadugninianisFould

v

fayaiidnanadgidinenisaanfiowmes Aman 13 fawlseiu
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mw 36 wananulifndulagiunddidanannisaanfiolnas 471uau 13 fawlsnu

aw 37 ilulassairadulidfindulazasnisnensainadugninianisGauld

dayalidnaradsunatuladarsauma a1 13 faulseiu

it

w37 wananuldnndulagrandginalulagasaumd a9 13 sawndsau

n 38 ifhidassaisuldfadularesnsnensaluadugninaenisGeuld

b7 ] =3 Gy = § o o 173
dayatidnanandadnainisaaniianad amau 4 faulasiu
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w38 wanssulaiandulagnandgidnanmsaaniainad A1 4 aauwlanu
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A 39 wansilaiindulagnandsunatulagansauma 41uau 4 dowdlsau



109

n 40 ilulassaiesulifadulaseanimnainsalnadugnanianisGauld

dayalidnanandanainisrenfiameiuazarrndsumatulataisauwna Aa0u 4 dowls
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AN 40 wanIAubiinnaula 1w 4 AawdsAu ARsdRIENUNAEY
WmA1379 44 uag 45 Wun1sudaannsdniaandaulssnaAndulse@nsanduing
wazduilsrdnsdm uariinisdssifiusanuuaansoudsildarnnisdnidan aandayagn

tinaau

M58 44 WARIANAMNGNARIURINITIUUNTRYRYAE N

KNN Naive Bayes BPNN Decision Tree
naunTAM@Aan  CS (22 attributes)  66.116% 79.339% 80.992% 65.289%

fnuls IT (22 attributes)  67.826% 80.000% 80.000% 77.391%
UAINNFAMIABN  CS (13 attributes)  73.554% 82.645% 88.430% 69.422%
fiauls IT (13 attributes) ~ 83.478% 85.217% 80.000% 76.522%
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19719 45 L4 ﬂﬂﬂ'\ﬂqqﬂﬂnﬁﬂqqlﬂﬁﬂqﬁ'ﬁ']“u n’ﬁ/’ﬂ%'ﬂ‘qﬂ?’ﬂﬁ@uﬂiqnaqmq

KNN Naive Bayes BPNN Decision Tree

UENA@IINAT CS (4 attributes) 80.992% 84.298% 89.256% 70.248%
IT (4 attributes) 79.130% 86.957% 86.957% 82.609%
OUANINITN  CS+IT (4 attributes)  82.203% 86.441% 89.831% 79.237%

-] o cj 1 ar ar 1 g o Q"
imulsdunisdaiansiaulsfouArdulss@nsanduiiug wazdnilszdns
B8 waziihuamANeREmUNgIAT Auausiawlsei 4 saws Tiun viaadgiAneavialy

14
1A =4

t 3

ngrATAugNAnemaniuazatinAtans ngaRsug ANz LaTngNATINTIAY
wazdawlsany 1 fawls Ae nadugnintanisFou uldiumetiamiiasdays 4 waila
] = s oa o p v ' =2 ' [P
diauFaufiaulse@ninmnisinenu Iddraanugniiad AAusean uazArALLINGY
fam19n4 46 IFArsnfigasrasaadunnnaaIandeuiIdaetrasdiayagatinaauuas
dayaganaga a1 47

ransAdanudn matiandwiud way melialassdralssamifisnwuuunsndy
TiAraugnaasluniswainsallndidesiu wazgandunatiaaiiiasaniued uaznaila
suliisindula Widrpanugniiassingn

A1NAIAMNYNHET LATANTINTAAIDIANBREAIINARIAARBUNIRIADY

3 1 = A px o & o =5 = = L =
udnalfiudnmatiamunsaniasinuiafrefouuy Ae natiawanud uazmaila
1 1) ot 1 ar 1 H 1 ‘4 {

Tassdrelsramifeuuuuunindusoniu wazlkAsnfisasaasdnafannnuaaianfan
° o e vy v 1w - oA A o A ala
Adaanafian uarliAnacugniiasAandaage davnmirdatagansziimaiiaiiinau

windgana 2 walla uasauiunennsal

Ma9 46 wanensilFauiisulssAnimwaasiayagatnaau wasdaya

qmﬂﬂﬂﬂu
Training Data Testing Data
Accuracy (%) Precision Recall Accuracy (%) Precision Recall
K-NN 82.203% 0.821 0.822 75.397% 0.766 0.754
Naive Bayes 86.441% 0.864 0.864 78.571% 0.795 0.786
BPNN 89.831% 0.900 0.898 75.397% 0.766 0.754

Decision Tree 79.237% 0.798 0.792 69.047% 0.709 0.690
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=4 3 = = g IS ] =
AMNANTN 46 aziiudunaliaaniug uaznalialasednadsza ey
uwsndu WirnanugniaslunswennsallndiAsaiu uasgandumatiaiatiarduiues uaz

1

a Y L L2 g o fr =8 b3
watlasuldindula WAAnugneieiingn Madeyatatinaau wazdoyaganaday

= ' <] ] = = o e
MN1919 47 tkﬁﬂ'ﬂnq‘illﬁ‘ﬂﬂL‘V]EI'Uﬂ']‘i’]ﬂﬂ'ﬂ'ﬂ\‘l’ﬂ’t‘]'&ﬂ'\laﬂﬂﬁqquﬁﬂ'\ﬂlﬂﬂ@unqﬂﬂﬂﬂﬂ

1BIUDYA
RMSE (Training Data) RMSE (Testing Data)
Naive Bayes 0.236 0.162
BPNN 0.229 0.172
Combine 2 algorithms 0.224 0.157
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Validation Data

Accuracy (%) Precision Recall RMSE

Naive Bayes 78.740% 0.795 0.787 0.166
BPNN 76.378% 0.776 0.764 0.174
Combine 2 algorithms s = = 0.158
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