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ALGORITHM
1) Read the training data from a file
2) Read the testing data from a file
3) Normalize the attribute values in the range of 0 to 1.
4) Let X1,X,....x, denote the m instances from data set  {f, f,, ..., i}, N = Number of features
5) Let Ch denote the current chromosome from population {g1, -, ..., g}, r = Number of genes
6) Assign weight Ch to each instance x; in the training set
7) Train the weights on the whole training data set

For every training instance
= Calculate the weighted value as
= Ch; * x;; , where j is the attribute

= Find the K nearest neighbors based on the Euclidean distance

= Calculate the class value
End for

8) For each testing instance in the testing data set

= Find the K nearest neighbors in the training data set based on the Euclidean distance
= Predict the class value by finding the maximum class represented in the K nearest neighbors

End for
9) Calculate the error rate as
Error Rate =
1- (# of correctly classified examples / All) * 100
10) Fitness Function=Minimize (Error Rate)
Tl s ¥ S5



https://dor.isc.ac/dor/20.1001.1.17359406.1395.9.1.6.8
https://ijbd.ir/article-1-509-fa.html

ohen g ulaluoxoe e

WA ke

23,5 o 20 lade [--] o3, (Bolay jobo 4y (IxYF) alal jor jloyy )

Jsl dsd> 45,8 = 1% Chy + (1-1) * Ch, Y
P9S N> AJ))B = (1-I’) * Chl+ r* Chz -¥

dae &ijy8 adgi ogeu Y S

‘55-“’5" s_m),x.: (\x\ﬂf) '95)5.43;;&3‘0&)‘ )ér)‘éﬁ -\
20,5 oo om0 i [V ] 05b 5o Jloy wojes LT oy -Y

g oo DBl Comez jl pg3509,5 G Solal &jgoay Y

g ge Sl Tl ouds Gl pg3509,8 maz 5l 4l g pojses,S -F

SOl JH9y 30 i yKos Jlosl ogs :F S

gl o 0318 [aSi Culie o g oy a5 lad )5S ) slass TP
g o 0010 (A SET ile o S ydds 4 s )sS ) slaws TN

Nigd oo 00ld adeis Cude chalé 4y aST Hles oS olass FP

Dgd oo 0010 el ie dale 4y aS Sl )68, slasy FN

DOR: 20.1001.1.17359406.1395.9.1.6.8 ] [ Downloaded from ijbd.ir on 2026-01-31 ]
o

Ul (St iy SIS g (289 (LB WIS (s bLI 51 (6l 3L 590 (Lo ol )Ly 0 JSCU

4, <35« Specificity ¢ Sensitivity  sla Lo
Voo # Jouz Casloads ools jisled 0 5 F sl Jgux
F-Measure 4 Precision jLae b iy by g, gl
0 lis A lin bl ol 48,8 )18 ainlie 5 50
A Jgaz 5o adboe @oleiiny Jae o Slee 55
F-Measure  slo las  awg  golonins b,
o sy, mlw L Specifity Sensitivity Precision
o, Sles oaips lid Joaz polie sl ool aslie

el ooleiian Ag; e

0.43 -
0.41 A
0.39 A

0.37 A

PLYZEARWR

0.35 -

e

-

0.33 4

0.31 4
0.29 4
0.27 A

Ladasu

S38le s 5l eolazul b olle oaigy 0 d9>g0 (slrosls
Matlab (R2013b, The Mathworks Inc., USA)
RVESKS G L SRR IR W W C S S WP VOO P IV
Feoo olerinn piu Nl 5o s lew (i sl ez
Sl 00 00ls L}A&JLAJ J.....J

sy, aeis bl loged caumsylis VoSS
oanlice a5 4igS ylen .ol Accuracy Lo Ll
2l & Cad G 85 olgiday Joe d9b 00
b olons it @S amlie iz o)l by s,

T e ey bl polie Sk TR b 50 50 Uas jlade oy

0.25 — T T T T T T T T T T T T 7T

GOl v yoN! 50 (G low (i Sl LS wuo o F Sl



https://dor.isc.ac/dor/20.1001.1.17359406.1395.9.1.6.8
https://ijbd.ir/article-1-509-fa.html

Oyl ol slas loms dolilad e b Gl (b o (St g, B 581

[ Downloaded from ijbd.ir on 2026-01-31 ]

[ DOR: 20.1001.1.17359406.1395.9.1.6.8 ]

LYY
457
qf7 4
ar/
Q.7
b oo By A laod oy 5 SG0 &0 Ry, Juo
ods QY7 vy 487 vy
Accuracy jleo b gl jloges iV Jsi
Sensitivity ylwwo U g LG dus o :F Jgu
Jue PS03 ey .
/AFA <INO- CIAYY CIAYY N[
< JAAN JavY AV <JAAY Sy Az (e
<JAA- < JasY /a0y NER I 99 42 )0 (cer> W
</~ QAYN +/AYY AN A 4> )0 geuP
/a5 NEY <JAdQ -/1AQ4 Jlezaz o oy
<JAAY <JAAY NEL S <A T 42 )0 (oo
Specificity jlao b g ls dwslio :0 Jgue
Juo RS e 0 o
- . el
LS"LQ““‘“‘.‘.‘& dq.w e
</AYA -/aV0 AV <JAFA ol
NLYS “JaA- < a50 L/avf Sy Ay gty
</AAY MLV </av¥ </AYA PERE STRPRSE SN
<A <A <1AYA LY A Az )0 e
<13V - /30 - JasY NLEI ez 4z yo e
MLV <1AAN </AYA <AV TR AT,S s



https://dor.isc.ac/dor/20.1001.1.17359406.1395.9.1.6.8
https://ijbd.ir/article-1-509-fa.html

DOR: 20.1001.1.17359406.1395.9.1.6.8 ] [ Downloaded from ijbd.ir on 2026-01-31 ]
o
=

o) g ciulalooxo e 1Y 5k
Precision jlao b ol dmolio :# Jgoo
Jow RIS
Aluod (g FSQO 3 el
o lestiy (Lo
-1a5f AN < JAAA NAAR ol
/AAN -/aA- -[af5 < IAAY oAz gt
e -/ NN <Ay 99 420 (o>
e “13A- <1351 NAYS d 4> 0 sy
/3%) < JAYY - IASY -/A%3 Mz 42,0 oo
“/AAN - JAAY -/a%) - IAVS TR A7)0 (oo
F-Measure jLao b gobo amslio 1Y Jgo
Juo A Sy Sy
LS . }'A’J' %’b
1208 -IA30 IAR- IAY- NI
-/ -javy - /20 -/aY- S Az (g
13- -/avE AT NANS2 93 47 )0 (o>
AV AV </afY AT Ao 42 )0 couy
NEN JAAY <JAAY -1AQ4 ez 473 (oo
< [AAY -/ -/a%) - IADY TR A7)0 oo
G9edls o shg,y (S A lio :A Jgur
Precision Sensitivity Specifity F-Measure
/314 -/A%4 - 138V A A e 2l
AN -/av¥ /A -/AY0 FUURJUEER
-/3¥4 -12Y AN -/a¥q Wliod (p 5Say
-/avY -/avY -/av4 /Ay oolosi Jow
I, 0280 o pxin g a8, Cuwd 5l glaools ¢ Jow sl Ay

Obler 5l (Jo:8 L olaws faghy cl )o axili oo Ll
L5 as, cansyl glaosls J8loas b cewlo sl pxio b
o S 650 b il dalllas el o 41,5
5 S5 o8l eolinal b ol ey (2Ktslesl 5 (2l
oo WS oo St ) ol Ol csslSesls
Sl e Shs il dle s Jols aslllas (ol (goleivg
Sle B9y S s SRy @ o0 SR
M039 GlaShg 5l eslaiwl b Gl Gl (i

.

g 0ol ai>lid ieS slagSl 5l glacgomme alllas (ol yo
ools ol o ull p Gliey Gl Gp 50 S
JeoSS g (bl a8 5 1E Lilsy 0550 e
52 dRale;l s 5 b wedle o dodsl iy
U"‘ ulf..\...m.va.: Ja...u}w 400[.5.'2.»...1‘ 0)5.0 6[.%0.)‘\) 4\95.0.790
Syglaez op Pl caass G598 Gliwlen ;o allis
Ol smobn & bay by il oad
Slp ohlem o5 olasws L8 5l sbcosgams ol


https://dor.isc.ac/dor/20.1001.1.17359406.1395.9.1.6.8
https://ijbd.ir/article-1-509-fa.html

[ Downloaded from ijbd.ir on 2026-01-31 ]

[ DOR: 20.1001.1.17359406.1395.9.1.6.8 ]

ol ol sl dollasd

e b Gl (b o (St g, B 581

50 Ol g 25T o solatul Glew ,o 5l (Sg AY
3 VL Glasebl col o b peezil alayly Ve o slaas (YY)
S gze algy cpl 5l akaly Ve olaws oS sS4
oolawl ZYF cdo b s ol Smin Cax
Sleolazul b by ol ps musis 0 TAY Cés s S
Slp 1y e~ Sh by, ohlSes 5 WL
ol Gt <80 0 8 4 s b (S
L oolpion Jow a5 b 50 (YF) 0g 120/+F o,
Gl TAVIY S5 5 1AV Cole JAVIY o
5 el S350 Gl gy 4 S e 0 Ses
g b ysie olass alS 5l eolanwl b goleainy (og, o
Sl S5 el 6T B b Sy 09,5 o)
Kty Jao S ) 5 b Ban b cBs ld
Jae ol plnil Gl lbp (gonsas a2 yd foal 5o
Az ansedd 5 Gikgh (pl o ead b LSSy
J.:L‘B XY l) ‘) 6&...:4...».:.) 9 Sl 009.3 dBBA Go..,.p-du
Sl olis gilwans ¢ Slasles] 20,5 oo plxil Joud
S9y 2 SRgR ol 0 ek (Syme LShh s
Ol Ol & M (oogr Ghlow ools dcgems
aS Cowl oo, LAVIY s 4y 0y Bl e s les
Solaie oy dcgame (55, p wlie Gliaxs 51 SYL

oW 009

-

S pSdasia
shosliial b by by moome (aceldd 9 (St
L @90 Oloys il ciedile 6250k 5 (Soae i
oS g Swoie e dle Gl e pe YL
@l olwante Gl Se5 wissl ol Gl
i o )3 all was Joe SO g o colaiul gglSeols
<o boeolpiny Jow o5 awo o plid gileans
5 prediiSye G el slaghs, Sl /AVY i
2 YL S8 o)l GG 0B wlees (S0
el golgiing b, 555 5l S ol aris
ol s bl 5l Lzl o og o) g ufa..:z...;

DSl e 03,

e e o eld aBilis (jaegi o5lail ooy sbd g
oAVl e G55 4 cond (LB Bl Ssele pgal
Omzmed Aidgs Do solprinn Jow gumaiss o o8
bivw sl G g Ol 350 Olaly g8 2l S
Gl e aails |y ganaiws o 56 oo o
oolitul 5 (ydgm Az )y iz o Bran (SThs> 55 €95
ot 9 oA 50 650 g Ji ) sl
axJlas O.g.‘ o RELRIRY |) QL..,....; QUo).u.v ‘50..949 a0
Sl oolaiul b da 559 cp Spte (ol s 0gdle
2 e g Sbes 4 S el el o S
).]a'LS L: LngoA.;.JS LS SEL VWA )| oolazwl b Q‘)lio.m 9 1.35)]
degeze Soyp el )0 9 gl g, wibe
uL.....: QUa)...a O L WBCD osls oli:b sosls
Sensitivity Accuracy sl \las (ulol 5ozl
zls o F-Measure 4 Recall Precision Specificity
ol G il e @S ol o wsileans
Sy bl 5l eolatwl 5l (Xa g g ad (YF) o)l alas
Sl Ol Ol sloosls acgoms (55) 2 Oleity
ols plas wliglb;] s (YO) wo,S colaiul gumjien
g oS ol 1 VARV cds sy lop edle oS
ot Sl MLP g RBF () 655,54 b ) Sen
TABIVE 5 TAPNA s a4 sy @ gl Gl
ookl b (YY) o oLKee 5 Ll (YF) wio,
4 Ol Gl (o 420 (b ¢l B
WY Lz ceac el o e a e (5 Sile aslie
A |y CBs g oS aShy gled 4l g 20,
L paoudl S50 g WBCD osls oL (slaosls solazuwl
Ol jw dazme 392 (S ey (T0) o () Ben g (ooll
asls Gl 1) agls eols SaST an S8 4y by
dw [0 s a5 wes o i a8 S Oyg0 o ow,
5 ANN (6,5 puoal 350 S (53l ools iy oSl
Gl 009 </AOY +/AFY /AYF pl i 4 SVM
5 SRy & (M) 4Bl awy Joo )3 oo 5 SLS
adllas (pl 0 Woww, 797 5 150 Sy 4 Camlus
9 Ol by a5 s Jlas A laools 51 Sasads



https://dor.isc.ac/dor/20.1001.1.17359406.1395.9.1.6.8
https://ijbd.ir/article-1-509-fa.html

olySen g plaluoso e

WA ke

!DOR 20.1001.1.17359406.1395.9.1.6.8 ] [ Downloaded from ijbd.ir on 2026-01-31 ]

References

1. Parkin DM. Estimates of the worldwide
Incidence of Major Cancer in 1990.
International Journal of Cancer 1999; 80:
827-41.

2.David J, Ashly. Evan’s histological
appearance of toumors. Tumours of
mammary gland, Forth Ed Edingburgh,
Churecill Livingstone 1990;440-55.

3. A. Patrick Forrest, et al, Randomised
controlled trial of conservation therapy for
breast cancer: 6-year analysis of the
Scottish trial 1996; 348(9029):708-13.

4. Milovic B. Prediction and decision
making in Health Care using Data Mining.
Int J Publ Health Sci (1JPHS) 2012; 1(2):
69-78.

5. Hariz M, Adnan M, Husain W, Rashid N.
A. Data Mining for Medical Systems: A
Review. Int Conf Adv Comput Inform
Tech - ACIT 2012; 17-22.

6. Richie RC, Swanson JO. Breast Cancer: A
Review of the Literature. J Insur Med
2003; 35:85 -101.

7. Sheikhpour R, Ghasemi N, Yaghmaei P,
Mohiti J. Immunohistochemical
assessment of p53 protein and its
correlation ~ with  clinicopathological
parameters in breast cancer patients. Indian
J Sci Tech 2014; 7(4): 472-9.

8. Cios KJ, Moore, Uniqueness of medical
data mining, Artificial intelligence in
medicine, 2002; Vol. 26, No. 1: 1-24.

9. Sheikhpour R, et al, Breast Cancer
Detection Using Two-Step Reduction of
Features Extracted From Fine Needle
Aspirate and Data Mining Algorithms,
Iranian Quarterly Journal of Breast Disease
2015; 7(4).

10. Delen D, Walker G, A. Kadam,
Predicting breast cancer survivability: a
comparison of three data mining methods,
Artificial Intelligence in Medicine, 34(2) ,
2005, 113-127.

11. Aruna S, Rajagopalan DS, Nandakishore
LV. Knowledge based analysis of various
statistical tools in detecting breast cancer.
Comput Sci Inform Tech 2011; 2: 37-45.

12. Ster B, Dobnikar A. Neural networks in
medical diagnosis: Comparison with other
methods. Proc Int Conf Eng Appl neural
networks; 427-30.

13. Holland J. H. Adaptation in natural and
artificial systems: an introductory analysis
with applications to biology, control, and
artificial intelligence, U Michigan Press;
1975.

14. Frank, Asuncion, UCI  Machine
Learning Repository,  University of
California; 2010.

15. Dodge, Y the Oxford Dictionary of
Statistical Terms, OUP; 2003.

16. Han J, Kamber M, Pei J, Data Mining:
Concepts and Techniques, 3rd edition,
Morgan Kaufmann; 2011.

17. Goldberg D, Holland J. Genetic
algorithms and machine learning. Machine
learning 1961,3(2): 95-99.

18. Talbi E G, Metaheuristics: From Design
to Implementation, Wiley 20009.

19. Alpaydin, Voting over
Condensed Nearest Neighbors,
Intell. Rev., 1997; 11: 115-132.

20. Kohavi, Ron A study of cross-validation
and bootstrap for accuracy estimation and
model selection. Proceedings of the
Fourteenth International Joint Conference
on Artificial Intelligence (San Mateo, CA:
Morgan Kaufmann) 1995; 2(12):1137-43.

21. Jong D, An Analysis of the Behavior of
a Class of Genetic Adaptive Systems,
Ph.D. dissertation, University of Michigan,
Ann Arbor, MI, 1975.

22. Rish 1. An empirical study of the naive
Bayes classifier, IJCAI-01 Workshop on
Empirical Methods in Artificial
Intelligence; 2001.

23. Rokach L, Maimon O. Data Mining with
Decision Trees: Theory and Applications,
World Scientific Publishing; 2008.

24. Aruna S, Rajagopalan DS, Nandakishore
LV. Knowledge based analysis of various
statistical tools in detecting breast cancer.
Computer  Science &  Information
Technology 2011; 2: 37-45.

Multiple
Artif.


http://www.sciencedirect.com/science/journal/09333657/34/2
https://dor.isc.ac/dor/20.1001.1.17359406.1395.9.1.6.8
https://ijbd.ir/article-1-509-fa.html

[ Downloaded from ijbd.ir on 2026-01-31 ]

[ DOR: 20.1001.1.17359406.1395.9.1.6.8 ]

ol ol sl dollasd

e b Gl (b o (St g, B 581

25. Land WH, Verheggen EA. Multiclass
Primal Support Vector Machines For
Breast Density Classification. Int J
Comput Biol Drug Des 2009; 2(1):21-57.

26. Kiyan T, Yildirim T. Breast cancer
diagnosis using statistical neural networks.
IU-Journal of Electrical & Electronics
Engineering 2011; 4(2): 1149-53.

27. Chaurasia S, Chakrabarti P. An
Approach with Support Vector Machine
using Variable Features Selection on
Breast Cancer Prognosis. International
Journal of Advanced Research in Artificial
Intelligence 2013; 2(9): 38-42.

28. Sarvestan Soltani A, Safavi AA,
Parandeh MN, Salehi M. Predicting Breast
Cancer Survivability using data mining
techniques. Software Technology and
Engineering (ICSTE). 2nd International
Conference 2010; 2: 227-31.

29. Lavanya D, Rani KU. Ensemble
decision tree classifier for breast cancer
data. International Journal of Information
Technology Convergence and Services
2012; 2(1): 17-24.

o2lnl e oeplplig (b AL gl Y

Ol sazme 9o g i D ses] wuld Lilwile

Sl low delilad . golSonls SuST aw S5 @ QL..M.J
FY-YF o(F) 0V oyl ) by

s@ﬂ D Joe S5 ol Lo yule ‘_gwl ol S

QUQ),M: Sdme 358 (S e &lyp glSesls e
YA-Y2: OO

2 ey S S5 i S Lol aiT YT

Ol Gl s 4 Mo (lla (ABly (sl o0l asgazs

5 Ceodls il gl alome . g5lSools S I oolical L
Fe=fO VDA AYAF (S S

33. Vikas C, Saurabh P. Data Mining
Techniques: To Predict and Resolve Breast
Cancer Survivability. IJCSMC 2014; 3(1):
10-22.

34. Emina A, Abdulhamit S. Comparison Of
Decision Tree Methods For Breast Cancer
Diagnosis.  ICIT 2013 The 6th
International Conference on Information
Technology, 8(1), 2013:12-130.

35. Lavanya D and Usha R. Ensemble
Decision Tree Classifier For Breast Cancer
Data. International Journal of Information
Technology Convergence and Services
(NITCS) 2012;2(1):268-74.

36. Gl Salama, M Abdelhalim. Breast
cancer diagnosis on three different datasets
using multi-classifiers, Breast Cancer
(WDBC) 2012; 190-6.



https://dor.isc.ac/dor/20.1001.1.17359406.1395.9.1.6.8
https://ijbd.ir/article-1-509-fa.html
http://www.tcpdf.org

