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49 J
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Abstract
This research proposes to compare the efficiency
classification of data mining techniques by Naive
Bayesian, KNN, Rule Base, and Decision Tree. Select
parameters different set. Use dataset of Ionosphere, Pima

Indians Diabetes, The Insurance Company and the

-42-

Mushroom from UCI Machine Learning Repository. The
data was analyzed and compared the efficiency by
choosing the different parameters for each technique.
The efficiency measurement of data classification
can be measured form the correctness of the
classification of each dataset by algorithms making the
difference source. The measurement of the model
classification data by unseen data. The result Jfound that
the nominal data model was well classified by Decision
Tree, Rule Base, and K-Nearest Neighbor, respectively.
For continuous data and much attribute was well
classified by Rule Base. And K-Nearest Neighbor that
was good in efficiency and there is little attribute.
Keyword: Data Mining , Classification Data, Decision

Tree, K-Nearest Neighbor, Rule Base, Naive Bayesian.
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3.1 mileaveya (Data Mining)
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panl1 [1]

Training Data Model

Classifier Model

Y

Model Evaluation

v

Classifier Model

v

Classification

Y

Testing Data

Unseen Data

NN 1: A32UUNIT Classification

3.2 msdwundioya (Classification)
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P(HIE1,E2,...,En) = [P(EL,E2,....En|H) x
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W (A, v) fiD §ueq attribute UAZAT LAz op fiB @2
>}

H " J
Tuvnzimednieveangizunin rule consequent Favg
eq

Ugiiansuiuassngiignidenin set =, 7, < >, <,

19i1e class y, [7]

3.6 avliimsaaauls (Decision Tree)

W £ L - -il E ]

aulinmsaaduludu  madisfideudraunsnais
4 e - ol H a
teannmsaadulsuuy Tnseadreduly udnvusing
Bnleldie 33ddenszuaunislumsSanideya
(Classification) Tng1¥Tassaravesdu I lums@ousiue
nmsilszuann Tassasanamumvesdu Idiungn Tae

3 M a ' - A

uanoInsinnudneiie uamiunsegnisvnileunnialy
&4 - - - @ a A
500 1 sunsudeulaimuauazigaisvemniaie
AvnssuRAeInsz diefumudeulniu (3]

saneifuiuguvesmsaiesdulidadule Ao Greedy

»
Algorithm Tagvzad1edu'ld  s1nvuasdranuuug
(Recursive) #1035 msiiatlapnIngiiuilymides (Divide-
P
and-Conquer) ¥a3uvuvesdu'ld ewilsznoudraTnua
13NAANGToN1 Root Node 910 Root Node fzuanaaniiiy
- d - w &

Tnuagn waziiTnuagnivziignuesdaes  dalnualy

IZAY qAMNo9z5on Leaf Node §anindi 3

Root Node

MW 3: glouuinWiadule
= d . -
VINNINN 3 9214177 210 Root Node 1D Leaf Node 92

- w - i e i o - < a9 w
UIWEIUTUMUAS Y I U . “'Hdl';uﬂ?-flu ﬂif'ﬂﬁll'lﬂﬂﬂﬂ{]ﬂ-l‘]!
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a ar " ] I | ' H
dMIUMIVIANIIAMYYBIARLNGY FaluiAag Leaf Node @310 1: M auaaewadeeneniing
o ' v & a 5 ¢l g
vueriunguifeniu FuRasinmana fuandaiuld Ne.of  Neor  _ Ne
o No. of No. of Missing
' o as diy va ' - s 3 Data set Nominal Numeric
usnzaanestun latiowmanudvesguauiauandia Instance  Atib. Vatees
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fulildane3ty CART fivwnudvesnuaia Tasldd i i 5 ° 34 e 2
“d L 4 n H 1 &
dudsz@ndid (Gini) uaRuwswarviiqgadens 1¥a Ty
: e - . Indians 768 8 0 8 None 2
VIATFIUINY (Gain criterion) Y039aNdIsN ID3 [9] Uag B
A o o
cas [10] ¥a1d0nnmsdnnalaserdonguiasaums The
. ' = In
(Information Theory) t@azfnou Ins1) (Entropy) e 9,822 8s 85 0 None 2
Company
> il I (TIC)
4. YUABUMIANHUIY I ORI YS - o " 2486 2

4.1 msia3unteya

A v
e & d waw MINN 2: Snnusnsdeyayarnaeu LazyAnAToY
Tumsadoniall 4390 1Aden194eyasin UCI Machine il X

No. of
. H o & ot | )
Learning Repository 2114734 4 qﬂuagmﬂunmﬁnm 1aun oo it No.of Pattern Pattern
¥ [
Tonosphere ¥oyan13 iadyanuduusseininuenTan i Datase  TTUNINE Setfor Class Tt Set for Class Total for
- 4 . Cl
Yoyawiiadeiiiod (Continuous Data) Uszneudsuyudeya =
¥
a " o &4
FUUTTONMA 351 579013 UADL 3180151 34 LBNTTIN 1ie EL P B e kR
AT NTYQ AN 18R Pima Indians Diabetes oy~ lorosphere 138 93 231 s 3 20 25 126
Tsamaiuvessdwde iudeyaviaded it
ga sunnn vl Indians 321 185 506 179 g3 262 500 268
Uszneudisnuuves IsAmau 768 518ms uAaz3 103 Diabetes
- A . . n‘
11 8 wonm 3 ieuaasduifumie Lty Tsauimatu The J
' Insurance
' ¥ - 2 - 5474 348 5822 3762 238 4000 9236 586
Insurance Company (TIC) 'umg,aqnﬂ"mli'luwwmnsnﬁim Compeny
ihideyavinuuiyyd (Nominal Data) Yszneudaenyy @O
v v : e Mushroom 2548 2818 5360 1368 1390 2758 3916 4208
YoyagNA1 9822 318N UAAZSIUNIT 85 HBNNTLIY WD
asaeui asudninisiinie 1uils oty taz Mushroom M3 3: Snouenitodluudazyadoyamuitmslsudusn
- «
Joyadnumzveanaidudoyaviiauiiand Ysznovdae dededita
R aa e 2 . Attribute e he
uuudayaia 8124 518ms 23 uenn3iam euanasiniu Evaluator 10m0sphere rljdlans :;lsmnce Mushroom |
b ompany
o - e = a o F s
waiimenie hiliiy uaz1dihdoyauiins Cleaning @ Original 34 8 8 P
o - - [ w 3
wlsiifannanuiswainlumslddoya uas 1@dasionny  ClSubset i t e ’
N 5 . . o = ChiSquared 20 3 4 12
doyan limuysaieenld ndwimiv dinsaaneunie | > i -
wingudnnlsadenguiulsawlminwanumnzeay  Hmmeral g 5 15
daguuvuyadeyalieglugiuuy Comma Separate Value ~ SYM 3 s
o & Consistency 7 % . 5
" o = =~ o
File (csv file) HABSYAVBYAUAZITUIUDUTUN U UITUIY Subset
T 4 : o = i 3 OneR 18 3 80 =
ueniing Awmsned | uazudazyadeyaiimaduinia o v 3 e 3
Joyaveniiu 2 dau 18un Yeyaflnaeu (Training Set) 66% GainRatio - 4 16 7
Filtered 21 4 - 12

uny Yoyanaaoy (Test Set) 34% FHam13199 2
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nnmnhyadeymndsziiiuamensimaae3ing
Usziuseni iz ay Wl yadoyaiiunnniy
ﬁ'df:]onosphere 119U 9 yA Pima Indians Diabetes i
112U 9 A The Insurance Company (TIC) 1171 8 %A
Uz Mushroom i$1u9u 7 4@ Aea1s1aii 3

4.2 m:aanuuuTumasfim‘imumaaa

dive'ldvinmisesnuuyTuina Tasviinisy sy
Amsiiaes 1iusana3su Decision Tree, Rule Base,

Naive Bayesian a2 K-Nearest Neighbor ﬁ'ﬂm‘i'l\'n?; 4-7

‘. i - o -
MINN 4: A5 iiineuoadana iy K-Nearest Neighbor

No. KNN distanceFunction dontNormlize
1 1 EuclideanDistance FALSE
2 3 EuclideanDistance FALSE
3 1 EuclideanDistance TRUE
4 3 EuclideanDistance TRUE
5 1 ManhattanDistance FALSE
6 3 ManhattanDistance FALSE

.
) ' Y ar -
AN 5: UAAIR WA UDI6AND5 T Rule Base

Min Reduced useMDL
No. unpruned
NumObj  ErrorPruning Correction
1 2 FALSE FALSE TRUE
2 2 TRUE FALSE TRUE
3 1 FALSE FALSE TRUE
4 3 FALSE FALSE TRUE
5 2 FALSE FALSE FALSE
6 3 FALSE FALSE FALSE
7 2 TRUE FALSE FALSE
8 3 TRUE FALSE FALSE
9 2 FALSE TRUE FALSE
10 4 FALSE TRUE FALSE

4‘ [ - - - = o
MININ 6: UAAIAIMITINABT VDI ANDT U Decision Tree

No. mlnf_\lum Reduced_ sapruned useMD_L
Object ErrorPruning Correction

1 2 FALSE FALSE TRUE
2 2 TRUE FALSE TRUE
3 1 FALSE FALSE TRUE
1 3 FALSE FALSE TRUE
5 3 FALSE FALSE FALSE
6 2 TRUE FALSE FALSE
7 3 TRUE FALSE FALSE
8 2 FALSE TRUE FALSE
9 4 FALSE TRUE FALSE
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q- I3 - -
MINN 7: uaAIAMITUIND¥095aN05 1 Naive Bayesian

S e Bie v
1 FALSE FALSE FALSE FALSE

2 FALSE FALSE TRUE FALSE

3 FALSE FALSE FALSE TRUE

+ TRUE TRUE FALSE FALSE

S TRUE TRUE TRUE FALSE

6 TRUE TRUE FALSE TRUE

4.3 maduiunsinaeuszuy
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- Y 4 w
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= ' . -
151N 8§ mmmqnﬁ'mmwmuﬂa"iumﬂuﬂ K-Nearest

Neighbour 910 198 Tuiaa

Num Parameter Pattern
Evaluate Attribute
arth. 2 & 5
Symmearicallncert 18 9333 93.33 97.50
lonosophere
Filtered 13 92.50 94.17 94.17
Original 8 71.37 69.47 73.66
GrainRatioEval 5 84,73 66.79 71.76
Pima
, CfsSubset 4 72,14 67.56 66.79
s, CfsSubset 10 93.58 23.78 92.05
iabetes
Theurance: OneR 3 9335 $3.23 90.13
Company InfeGairAtirib 13 5333 93.58 90.73
Origina! 25 100 100 100
Mushroom e varedAntrib 12 100 100 100
Cansistency 5 100 100 100
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MTNN 9: AINUYNABINITFNUNAIY Naive Bayesian 110198 Tuiaa 5.2 3msidosal nfSeuioy eflnenanisnanes
N P ter Patt - 4 ] ¥ [ ¥ =
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atth. 1 4 5 .

.
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E & 98.33% InAUA K-Nearest Neighbour 4¥8ya Pima Indians
& CfsSubset 4 718 1186 7328
Diabetes fRlABNUDONTHINHUY GrainRatioEval 1351
CfsSubset 10 9253 9253 9240 i i
§ ATNI5IIABT DY 2 117 84.73% IMATIA Decision Tree
£ E  OneR 80 7753 7753 8385 5 vy i
g ° Y0Ya The Insurance Company AAIABNILANTUINUUL OneR
InfoGainAttrib 13 8630 8630 87.68 [ Bl S N
o, o
G Original 23 9503 9503 9503 FTUMWITIUIADIUVUN 3 ININU 94.35% 1AL INAUA Rule
g ChiSquaredAttrib 12 9474 9474 9474 Base, Decision Tree a2 K-Nearest Neighbour 'i'fﬂqa
= Consistency 5 9866 98.66 9866 fa 2

@ - o ot - 3 @ ¥
Mushroom 1¥uen3iaviniisudusinyadoya uazl

M 3130 10: fnmgniosnisiuundas Decision Tree 110 297 Tuina winiimeiisuduveunaiiamiiestayamiity 100%

Num Parameter Pattern -
Evaluate Attribute
attb. 2 3 5 =
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= za
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5 7
E ?’% The Insurance Company
- c 7 i
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g 2 GrainRatioEval 5 7290 7328 7557 ! -% ga
E At
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" CfsSubsetEval 10 9405  94.05 94.05 Decision Rule Base Naive K-Nearest
Bayesi e ighb
E  oner 80 9393 9435 9390 b el J
13 — ——
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Original n 00 100 100 A 5: nlfouiouriugndo ssanissnunluudos
.g ChiSquaredAttrib 12 100 100 100 yadeyn
= Consistency 5 100 100 100
- ' ) ¥ 6 IJ 4
M3 11: MANURNABIMITIWUAAIY Rule Base 910 330 Tuiaa - 87
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attb. 1 2 3 w as 3 < FY a o Y s
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P TR T | L (e ax 4
‘g st ey Tree, Ruie Base Wiag K-Nearest Neighbour 11AE Naive
ar 3 - o R
z Bayesian ~ fiugavoya 4 3@ fiv Yoyawiaunniyda
§ § D L (Nominal) §117% 2 ¥a uaz4syaxiiade1iios (Continuous
& 2 GrainRatioEval 5 N N 138 3 o . )
g a Data) 91U2U2 %A 910§ 1U¥BYa UCT Machine Learning
£ CfsSubset 4 7672 7595 7595
itory 1deri1al IMunvoyadI08aness
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£ s ianinanenisnfdountlasnarauiniiga  Tasda
Oiginal 23 100 100 100 & SR é . .
ar - 5 -
g ChiSquaredAttrib 12 100 100 100 l.l‘iwﬁﬂﬁﬂ'lﬂﬂ'!?i]"llluﬂ‘ﬁayﬁﬂ P INUANANNAY 10A
= Consistency s 100 100 100 ANUGNABY AAIAIN NG S W Feyaviiauuliyda

47-



(Nominal) fio The Insurance Company 11a2 Mushroom
gniuunldyszdnniwddr08ane3 Ty Decision Tree

- o i - H
W15111AB3N 3, Rule Base W15151A09M 2 K-Nearest
Neighbour WA 4 1z Naive Bayesian W13 WlAD3 N
1-4 Taoynya ladadenuenifing@au3s cfsSubset 43y

L T . it

doyayiinderiios (Continuous Data) §an8351 Rule Base

- 4’4' o Fd o a - o
WNieein 3 Swundeyaldisz@nining e
uanIIvuINAnAenueNsiIMa1033 Filtered uaz
8an83Tu K-Nearest Neighbour w1311itnas 2 $1uundeya
1ddse@ninwadusivaunensing hinnuassaaen
1BN3 1191142835 GrainRatioEval

- ra ¥ o -
NNMIARNMRA ansoagdnaldd sanesiu k-

Nearest Neighbour MaNnzfiudeyaiiueniiian liun uazezi
4' ar E 4 qld aoa fﬂ. -l' v =l
ngafudoyaniueniimnmnzmnnniqadoiims
Y321uAIeNnI 19 GrainRatioEval 8ane311 Rule Base

o ¥ - - 'S - o 8 d'
mngAudeyaiineniinimn uazezdfudoyaiming oy
A1035n131s2IUA M3 T2 Filtered 52n8371 Decision
Tree tmnziudeyaviinunnina uazezAnganudeyan
- aa e - 3/ = = " =
HuenIimnmngaunnigadisiinissziduniuens
119 CfsSubset 8ana3u Naive Bayesian 91nHAN 1S NAADY
hidsingiunuzaufudnuurdeyasiialadaioy

ﬂ’l " Ve o [l - a -

msftne luaiade lUgisujednuunaianisviuniles
Joyanudoyansrusaumelulszmeniteaursodum

Masundesnisnsiuae 1

19NT1391904

(11 gnqu dadu. malszgndl¥maiiamsinmilesdoya
Tumsinneszdumigaga. Insiinuginanssy
mansumiudgia 11913305 minensh aus
AmnsTuenaastusiaInedoumninondunalulad
N3ZIOMNAITULYT, 2546.

[21 wgu widiwdna. mawannszuuamdlniiialasls

Decision Tree. IA5aMaWaszuuu Usganinm

maasuvidudia a1 3vuna TuTadarsaumsr

U Insmsasauma aoumaTuladnsy

WUNAIRUNMITAIANTZIT, 2548,

The 7th National Conference on Computing and Information Technology

-48-

NCCIT2011

(3] nimen Buwgaiad iny 535uAT 10T Yooy wsee
InEimsal ueads ieas.wgs Ida. “msnfsuiion
Uszansnmgdnisdaidenuaz suundeyadiosiins
manienlszanifion”. in The Sth National
Conference on Computing and Information Technology.
(5)2009:112.

[4] lan H. Witten and Eibe Frank, Data Mining: Practical
Machine Learning Tools and Techniques, Second
Edition, Morgan Kaufmann publishers: Canada, 2005.
[5] Sun Lee Band, Hyung Jeong Yang and Jae Dong Yang,
“Automatic Document Categorization Based on k-NN
and Object-Based Thesauri”. Springer Lecture Notes in
Computer Science, Velume 3246/2004, pp. 101-112

[6] Pang-Ning Tan, Michael Steinbach, and Vipin
Kumar./niroduction to Daia Mining. Addison Wesley.
2005:146,207-208.]

(71 Migyau naaneawan. “mssuunyszanisuims
Tao ¥ nuiz@uuudI s unuUUILTot eI
TN, Aneniwus, TuReinsdumingdas
INYASATAS, 2543 :1-2,

[8] Barry de Ville, Decision Trees for Business Intelligence
and Data Mining: Using SAS Enierprise Mine,
SASPublishing, 2006.

[9] Quinlan, J. R. “Induction of decision tree”, Machine
Learning,Vol. 1, pp.81-106, 198¢.

[10] Quinlan, J. R, “C4.5: Programs for Machine Learning”,

San Mateo, CA: Morgan Kaufmann, 1993.



[4] Rajeev, K. and S.C. Soham, "Precise static type analysis for
object oriented programs". SIGPLAN Not., 2007. 42(2): p.
17-26.

[5] Logozzo, F., Cibai:" An Abstract Interpretation-Based
Static Analyzer for Modular Analysis and Verification of
Java Classes in Verification, Model Checking, and Abstract
Interpretation”. 2007, Springer Berlin / Heidelberg. p. 283-
298.

[6] Tal, L., et al, "Putting static analysis to work for
verification: A case study", in Proceedings of the 2000
ACM SIGSOFT international symposium on Sofiware
testing and analysis. 2000, ACM: Portland, Oregon, United
States.

[7] Logozzo, F., "Separate Compositional Analysis of Class-
Based  Object-Oriented Algebraic
Methodology and Software Technology”. 2004, Springer
Berlin / Heidelberg. p. 334-348.

[8] Payet, E. and F. Spoto, "Magic-Sets Transformation for the
Analysis of Java Bytecode in Static Analysis". 2007,
Springer Berlin / Heidelberg. p. 452-467.

Languages in

[9] Fausto, S., "Nullness Analysis in Boolean Form", in
Proceedings of the 2008 Sixth IEEE International
Conference on Sofiware Engineering and Formal Methods.
2008, IEEE Computer Society.

The 7th National Conference on Computing and Information Technology

-480-

L]

L4
NCCIT2011,

[10] Tsutomu, S. and M. Munehiro, "BDD representation for
incompletely specifiedvmultiple-output logic functions and
its applications to functional decomposition”, in
Proceedings of the 42nd annual conference on Design
automation, 2005, ACM: Anaheim, California, USA.

[11] Cabodi, G. and M. Murciano, "BDD-Based Hardware
Verification Formal Methods for Hardware Verification".
Vol. 3965/2006. 2006: Springer Berlin / Heidelberg. 30.

[12] Eijk, C.A.l.v., "A BDD-based verification method for
large synthesized circuits”. /ntegr. VLSI J., 1997. 23(2): p.
131-149.

[13] Liu, Y., et al., "Binary decision diagram with minimum
expected path length", in Proceedings of the conference on
Design, automation and test in Europe. 2001, IEEE Press:
Munich, Germany.

[14] Rudiger, E., G. Wolfgang, and D. Rolf, "Combination of
Lower Bounds in

Proceedings of the conference on Design, Automation and

Exact BDD Minimization", in

Test in Europe - Volume 1. 2003, IEEE Computer Society.

-

-









	Picture 001.jpg
	Picture 002.jpg
	Picture 003.jpg
	Picture 004.jpg
	Picture 005.jpg
	Picture 006.jpg
	Picture 007.jpg
	Picture 008.jpg
	Picture 009.jpg
	Picture 010.jpg
	Picture 011.jpg
	Picture 012.jpg
	Picture 013.jpg
	Picture 014.jpg
	Picture 015.jpg
	Picture 016.jpg
	Picture 017.jpg
	Picture 018.jpg
	Picture 019.jpg
	Picture 020.jpg

