[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

Journal of Shahid Sadoughi University of Medical Sciences O3 (Bgo st (S iy pole oKLl Jhdghy oode alxo

NP A, A
Vol. 25, No.4, Jul 2017 ST Tt IS 15 1F o )lod T8 090
' ¥
,‘ H B
Pages: 300-310 Whionr IR TR

S U0 o 49 Tl S 3 9 53T 39 38 ool £ 58 Wl lhao
S ol 9 I Sl IS W 5 ealit b

Y e s Y . \ .
*s’l-’ Sy (b o o (gm0 JloS ¢ ot fuy 49

oS

aS Casloools gulse w5l Sledbl 40,5 JUye g 385 oo i «Syslanz &l sslTeols (sla,lil 5l el (L )0 tanadio
S35 2 @noin OlFee SEleysdilan 5o Sl 03,5 o Slejodilsn 5 (Slawlne (calidilunj ainej )3 slod S )8
Sy i 50 G el e SO slo S wix alez 5 0535 sboools leolaiul .ciils acw b alex 3l olas Lo
el 13,55 1 (ol Sl jlabsle wiz slas Lo 4 D

Joeyd b i sl SNP 5l solatwl b oanw olbyw a4 Dol Jlis! o5 ool i asdllae bigw)p b
S 0 dw b b dad e Cou e sl LSNP Can ol dwlxe guonal (LS50 9 Xj=T, *2i2, In(OR; ) X SNP;;
A pll Csharp2013  cwssiasl by L CAS Jow gl &0 (>)bb 5 (qmngiaS 5 48,5

et (3l malS A7+ 4 00/0F | Uas APITY @ £EIFF 5| iigel duoy (il Lo yliw 98 50 cmagiaS bg, bl
Uil b calisee ialej] g calites (o390l dcgame olawd caliste (sloosls dcgamme sloss b g )lw 4w ;o WEKA S38le 5 s>l b
Olime 50 Golow Eoud v 0 lagy L 58T 50 yioren .8l oS VY/FE 4 FAND 5lUas (e FIYAY a0 A 5l las 68, olaws
il 6,5t WEKA 505 s las

a0kl Sy (St S8 aziyd 5 Bl mredl 50 gllas el liee GRIBI L wes po (LAS S s e
SNP (S5ag olaws (aal8l (eizma g (o390l dcgarmo gl00,55) (al3dl bl oo (tal8l el <30 5l oaliinl b atas (Lo

b oo ralS Uas g ul38l o i C80 (peenal S0 (o

6..\&911594 S5 Gl.im..\.o [Leew) uUa).w sw u.‘>)b ‘SAJJS 6[@05‘9

350 go sl ST 08215 03 3y 3219 ¢ 33 gupalS st 09,5 -

30 eisallanl 3T 2IKES1S 3o 3519 )5 9ualS wrigo 09,5 sole DLt guire -V

(b @lo 9 $I9WS G jgel 5 Oolisiod 3S 00 ) )2 ($30IS gl ol BRI o pupe -V
bitaraf@sau.ac.ir : ;Suwg xSl Cung ¢ + VVVPFOD« « F ¢ .0l (U gkimmo 03kanns 93)k
1WAB/E/VN 2o mdy Ealb 1WA/ o /A 228, g )b


https://jssu.ssu.ac.ir/article-1-3547-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

2y

Ol 5eR 9 yodaw Iy 48

(ppall (Jlo YO oo 5l a5l 8 b ol w58
JSI o Saels sloo, g0 ool axdl ply o 5,50 35,5 )3
s Lol aiils o S50 i by o0 Gl )0 1) R
Sy sladshe @ laJsho Jas yo 1) b la,gsté
9 samaib lp w08 ) o S el S0
S (oo ool 3 | ds Olbpe antis Sie )3 (St
90 b pooal &30 Yoo F Lo [0 sl Jos 4 Slidss o
25 (b i by a0 Ml Sty (i 1 SNP
oo Shas el osls HLas Yoo A Jlo o ba gy (V)

b ools Bigal W oS L gleesls b e

¥y9lse 052 4 Sileyedilsn 059> o (B3 by i
3 bl s o 5 v b iyl plaSme ax ST ()
o 0 preal S 0 Slee GliGowe Y01 Lo
OLEL 51oydi 0359 5 0,80 S 09,5 93 )3 | e Ol p
09,5 »0 olply ox8lg ools a4y B oo (K 0,5 0,81 iils
2 OV) Sow) (i 5l S 4t 4 B So L
i Ol b oo Sl ansis )0 plide YO Lo
S50 oS P slagby, 5l wals (Ses Sk ohle o
PSODT: Particle Swarm ) &l)3 al>ojl (g jlodings 5 paonas
seals el a5 W o, (Optimization Decision Tree
Mg (Al Jes 5l (8L bbb 5 (Slwlre sladisa
YN Jle o ol Raesh (VY)W S St o
oo JLSlo b (29390 SIS plossl giluage v 58]
BPSOHS: Binary Particle Swam Optimization ) _.l,e
L aS cd 3 a0, o0 (With Hierachical Structure
Digee b S o) phe il bl o g
bodw odgd) 9 28 OoRsen b g e (el
dwlee 1) Cou Cad g sl (L8l se 1) OS5 5g 50

WA 15 oF o,lois YO 0,90

doddo

3l soelie Giz ools Golly 59 el (5 55epalS (Sl 5o

oS oals .l o (6 )lwn Cumndl l)ls (gglS ol (D]
oz 9 Son Sodld wyp SIPPSS 5 e ele S
G SaST (V) 0gd o0y Sube Gl (@S 4 a5 conl
3l Eaman hse 5l slazly a5 (Data Mining) (sglSeols
)‘)5 oolarul Sy90 O)B)A‘ Ju}wc’.n & G0 \4f - JLAAJ
el L0 (gglSools L SuSs 5l G (Y) W8
elgl Gglaem Wl cde 4 a5 ool (Decision Tree)
o )5 (ol wpd 5 BB i b leesls calise
(s 5 Pl il (o sel slaae; p slos s
eyraty g Sl (wlidlun) (Shh (owiige
Cel (Ko 50 gelSesls (Ye)) wilos STay Silbs jsailen
Sl mlbe als 5 auie jials (el cds il
ot Sl peeas 0B85l prizen (FY) 09d o
SglS o S5 sla ASaiz ) eslitul b sl Jloxo
3O et B a5 05 eslul lgee  oladl o
wolbs ol piy peiy ob e (V) wijls Silsjsiilen
pedypesh ST B SS ek A I i Sl
ps55 b ,o (SNP: Single Nucleotide Polymorphism)

Slalllas gl Glgson Of 5l a5 00ges mal B 1) 38 50
(GWAS: Genome-wide Association Study)  .eg5 ael>
slrosls oL g Sledbl o> 4 azgi L 0,5 ool
Sl Sazn (n 0 ot M Slopiilsn (o8]
Sl loplbyw 5wl Gl len (S sbace
G Gl Q) aS e Wl as b alexl
Ao <l 5l as 3 olas olbyw g4 So(Breast Cncer)

Wgbos @il mId 5 eSS £ 90 @ o Sl
Sowgy Ol jlam ol (n Feals anew Gl (AYF)
Sl ay Oy 5o () jee9Spe )3 Gl e g
&5 e o 09z @le)pS plaiedils ax STL.(AYF)
(ols ails (BRCA2 BRACAL liy oo 53

O3 (PBgo vt Sloyd — (Sblagy wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-3547-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

e ) e g Dl Sy 5 3597 33 50 ol ey Slafllao Yo ¥

3 oolatnl g s giaS Cl> g0 40 preal S0 gl ol
L oadosls ijgel diges olaxs g obj,) WEKA l58ls 5
GWAS ollllas jo .00 5 7l el Solein (5,5 digal
Solows b o SNP LL5 | osd ()l (5 CoaByn 5 (LS
Sosliul b o855 sosls (gilwas cul o a1l
Caad (V) Jgaz b 3llas 8,5 & 0 HapMap ools oL
SpsizessS 9, 45 i Olbyw b b o slo SNP e
(f) A:O; é)jiﬁ A M O X AP AN N A £
g dloo (V) abasly 5loolawl b (6 laus a0 Dol Jlooo ] o

20,5y pa5 WS S Dl Sy akals yo (gl
=fox} ™, In(ORi) x SNPij X;(})

23050 SNP 05635 SNPjj «ony e

S 5 anls o5,F Glali jo i b6 (sblyo o5 wis S
SN Jl 50 6,0 B e (V) sl
ODA:Outler ) osgaoms 5l z, 1> slrosls jaseis w6l
& olaws b pulSs g 00l acgee I (Detection Algorithm
«lp ODA 5 J48 (oS5 oy by W g9 9 o
S)5e e 9 me B9 £ 59 50 Ol Olbyw (aris
Oy 0 0l Jliz ! o iz cpl 5l Goa (4) 85
L 3,8 o slp b SNP Sy sla,S Lo 51 ooliiul b axew
] ol S50 5l ool

IR P9

L e (Odd Ratio) e calises clacoms b SNP s
S5 Pk g (e g a8 Sl e plbse b
SS9 50 o plosl Csharp 2013 o giasl )b b poenas
Ll Ly pge SNP Jlgz «omsiS b oadolnl paad

(1) i b por b s o 595 55 S sl JSbaiz (g5luand slayiall ) Jgor

oS jped Cdy Cumadd G950 59 B Ly S (rs :ll\lr:b en £93909,5
VY- VY- rs13387042 Y
VIV \IYY rs889312 o
VISY AN rs2180341 14
AR AR rs13281615 A
YIVY Y/ rs2981582 \e
ARA AN rs3817198 )
AR VY rs3803662 \#
olacl alold =sue oy i —das (p S ) B{WL ao,0) A oS 4w 4 ghlew @ D! Jlaas!

cs’l"“ 0090 @ guw S £ u»)lf LY Jﬁ‘ 03gdxa @ g S5

f[@&‘Aw%byioogmﬁwﬁ;ijww

03gate b b C g B g A sla odS @ olael .ol ools

Lol oaosls lis (V) Jgoz 10 g,k dw sla oS

WA 15 oF o,lois YO 0,90

Rl 5o 0gd e ganaib (Gl 00,0)C 5 (awgie 2o )0)

Jsl Ghey 5o 0ol ;S8 Jge B ubo il (6 S eenad C 0
o9y Sl olael dlols w5 dwle (55le @ Ml Loz

o . o (Y)

O3 (PBgo vt Sloyd — (Sblagy wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-3547-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

By.v

Ol 5eR 9 yodaw Iy 48

S92 90 (590, du )0 o WS o0guze Y Jgu

0/2 & guis 0/15 g guis 0/1 & guis 0/05 ¢ guis oW guylw pb
< IYA AR AL R C

<IN A=+ 10F SIYN- /Y <INF-+ /YA V=<V F B

ISR JEY-.PY “IYA--[§Y DARSTIAR A &
< IYA AR AL R C

<IN A=+ 10F SIYN- /Y <INF-+ /YA V=<V F B

ISR EY-- I8y “IYA--[§Y DARSTIAR A rs
<=+ IYA <=+ I¥YA AR —«/-9 C

AT SRAG4 <IYA-+ [0 FARSEIAY AR CEAR B Py
SINE-NNY - 1OY=+JAD AT I NALERYAIN A

Ohey & sl ;e 0 W8S LB ) n 3)9e gl
slml loaysS, U 51 Gialesl 5 hsel e Sl
C 5B A LI dw & (6)lonr 4 Ml Jlazol s ik

5,5 s (1) 3 U (3l

oulesl 5 (Training Data) bjgel dcgomme Culesyo
G ao,s 12l g gilwosly WEKA 4 Csharp l38ls 5 jo
g 00l (gilwosls el S0 Cd0 g dnwle Jow gl

dw (\ﬂ) ij\? L’ L5.1Ua.4<> .QQ; MLD.A 9 0)3").3 (W) |),>‘

Alé))lg.gdﬁ)t‘um&m:v ‘_jj..x?

£93909795 . . Oy95yolaxi 0,95, oluxi
Jouz o bo,ss ) ol g, Jouz o Lo,es ) wliil g, .
290 sl e LT e T Jsu Joo g3l
S Lot @900 3 i Lo S ot 900 4 (5090 A o 3,95
Y ool gl
S g0 & FURY 5 ) o 3O g0 O Qo K
\\9\.‘9‘0 »*9 PF i )95) > QPP O° )9 Pl i )95)5 vy OFf AN Js‘
Ol )> S Ojp0 4y 9,55 ) S
R PRE B ) e R AR S SO AN Y " v. A .
V1) A DS D50 4y 0)sS ) A Gl j3 Sl D50 43055, e

VP 5O.Y

59 SNP i o 53 5590 SNP Lo sl w005 ©guna
o NV N P D slapgieeg S (59, diw Gl b LLS)
355, A nlpla 0l Sk gl 93 LY O o Gl
£3350955 ez &lr 50 5 S he slacadsiy 5l oglite
M) SNP Loz 5 (M) Gogil s b (iny ol 0929 4 1550

WA 15 oF o,lois YO 0,90

(AY g YIAF 5. g V) 5V

O o )L.QM £4.5 J-\-" b IOUA TR
CS 0 iRl Jae b gam ey by, (Gain Ratio)
b s (Recursive)  waSiL be, 5l s b

0daS LsL:boé‘b ij c):"ﬁ) s eolawl p...s)}i”

o0 slks s3> ERROR (6,138 w0 L (Lost Data)

O3 (PBgo vt Sloyd — (Sblagy wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-3547-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

R USURPTR Y3 K SWRRIR VY U SUPORS JUIPJR LA TS| PP o ¢

A>ye) Voal>pe 3 e Wl e Ol 5 S S
GWASImulator ,l38le 5 lawgs (g5lwand b (G331 5 i
Joe 5l g @by i Veeee gla SNP cledlb
F DY Glapgises,S 59, SNP cia ¥ oal> e 55 (33l
ool S0 4y e by b bLIL 0 V8 5 VY Ve A
prodl S0 Vol e j0 Solegys gl ooy g

Sl aew Gl Jlixl ot sl 1y G o018

slr Gialesl 5 Gijgel sloasgare il alxe ("M) 3l
ad bl Solein Ojpe 4 pueal S0 ey
5 CSV e yd L Notpad ¢ Excel lase jo ouls adgi (slaools
40 28,8 1,8 048 co o Jow L WEKA L o)lg arff
o 250 sl slp Sletars 6 55 cdl
5 oad gilwesly oS alen Jol s )bw 9o 285 8
VAN - AFDY pg5909,S Cuda b g2 )liw 90 9 S al> e

RTX o YYAY @ AV 5l oo ,sS, ialidl g 0o, 8 1>l 5,65, YYAY 4
Sl A
Voot cla SNP > GWAS ) DT > Slnse
BT dleat (2
SNP e e Ol

e oled adg g1y GWAS 15l 5 pusas e j0 w8 5 1) S50

4 S Sz S A g e bl 5 ]
o by 9gd o0 ooliw,d WEKA ;o | >1 5 Csharp |38l 5
20,5 oo Jodod g a5 0aisS o i Joe o, Sles
Joe olg eais eags gleosls pew B o (o
CB0 b i Gl s 4l Jlaix ] g 098 o0 0000S Som i
w55 @oleiiay Joe (nl 995 e sl (Snie Joe
& P e WS gt | olem e Gl 50 S5
5 ool GWAS 5 )ls SNP 0« -+ L slalos Sloglrn 3.l
S om 9 B SNP caa b sladlis R l33le 5 Jlasl 51 s
el CS0 Ay 29, Sledbl o5 pl jo Sleglas oyl

S el 8y (65880 Gt B ogd e 0dly oo

WA 15 oF o,lois YO 0,90

2 e Gl (G (G205 Jloges (V) S5 50
5 polre L8 5l slaosls al> e g0 0 DT 4 GWAS Ll
Sl oadoals lis oaid oays slaosls
ool S50 Joo g GWAS o (pgo ¢ Jol 518 50 (A
2 Jsl B0 &S &S pa Wedoe oS F e b
5l 00 51 SNP e iy Sledbl (o3lo y jion al> e
30 gd g0 GWAS s Iy HapMap ools oS4 4 by ye
SNP ;I slos s oo (59, R 13816 5 51 solazl L GWAS
o3 35 4 o5l ol 53 Sl 35S 0 Sppo (st o
ool (el 01,81 dals g (A oyl js 45 D 1,81 40
ais Gl pos 53 550 SNP i lagy] s 51 s i o0
LSNP Loz pgo 518 ;0 043 o0 z,5 GWAS 5l 4 olulis

dfgazte Coomnd 90 4 0,65, YYAY LSNP can g 5,45, AN

O3 (PBgo vt Sloyd — (Sblagy wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-3547-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

V-0 O)ed g prodms Iy ;3

T
]

oals oKL

HapMap

5000 & Sleand

~.

oduis 0aud slaools

L ools dcgozme ools acgasxe
slo Zee b otalesl s Gaysel
LCSV SNP o b caa b

49959 .
Csharp 2 e siaS
WEKA P e ll

Preprosessor Data

g iy creian

b oad oll Joe

ool S350

M‘JQ}P«S‘)?‘ ol S350 (gl
148 Jsa L C4.5 Juo b @
ol S50 (g, ﬁ*—“““"")‘b Ls"-’ﬁ)"; ‘
Joe obls WEKA e Jow oy a5
Slon (S 2 e Solont (Smta
pew 3B (o
S Slos Judo g 4y 50

3% 9 Jol 51 (I

i b (i S0l Joo (505 Jloged ¥ SO

WP 55 oF o)lols YO 090 O3 (PBgo vt Sloyd — (Sblagy wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-3547-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

e 3 w49 Disl a5 3597 33 58 panadi ey Olalllao Yo 5 B

2 9330955 LRz Gy 2 Eged dopd Lz slp o)lee Sgel 3,05, OF b peeas <5 )0 sl Jgl g2 kim0
el oosls i (F) Jsae Spo & dims by 4 Sl sl mhe 4w b

(U3l s92,bew) Soslats & yg0 45 dipw Lo s 45 D Jt«blchwmlg&)'yT 3,65, OF b pooa &5 j0 gllas sy o (690 )L mlis :F oo

By yo s o5 5o s Solow Egud woyd )
TAND NN RN \
TAND NN <\ Y
YANO NN Y4 N0 Y
TAND NN <Y ¥
Jgoz 50 Eoed 0oy Yz sln WEKA 5 oudaiig o5 5o 35e] 555, Vo b el 25y sl pg0 g5l 50
sl odsools LS (B) Sy a4 dnw Gl 4 Ml Jlisl g an b

(P9 S 32,bew) Silatns g0 a5 diew b s 4y Dl J@;lc!@mleu:jyi 3,85, Vo b poenal &y sl gy T gL C..Lu 0O Jgu

By 5o s 95,0 s Solowt Egud w20 )
YVIYY /-9 RN \
YVYIYY /-9 </ Y
YVIYY /-9 AN Y
YYIYY /-4 Al ¥
ol (B) Jguz 50 goaad 2oy o> sl WEKA 38l 5 3,85, VOYY L ool <oy Gl pgw (s90,lew o
Lol sadosls Oygo 4y diw oy a0 Ml Jleis! maw aw b ijg0]

By 5o s Solow Egutd w0 yd )
\YIfF oo \
\YIfF <IN Y
\YIfF AN Y
\Y/¥S Y ¥

WP 55 oF o)lols YO 090 O3 (PBgo vt Sloyd — (Sblagy wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-3547-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

gy.v

Ol 5eR 9 yodaw Iy 48

sl a alEa Jagad
o P

RAfEY

EEEETL P gy

B g b Bos olles B9 o lks

e Sl s Ml Jliiz | s i prenal <30 sl e alio ) loges

Solodncen O g0 4y g3 )lw a0 L;:)'}A—‘ .\,a)o5SNP olaws bl

el o ools s aods WEKA J38le 5 5 oads b oS el g 40
(\) )‘&9.9.: )é l.by)l.‘.w d.ual.o.o 9 (V) de? )nb ley)L.«.u

Sodlans 518 50 o0 e aw o u‘;a)‘yfl Ao ,0 9 SNP slass

s lime s oo W oo s gl s oo s ole Ghieel dwoys SNP oluw gL
By 0 a8 50 By, 9S50 By ,0 a9 50
FANO NN FAND NI S FAND NN iddldd ] Jg
YYIYY /-4 YVIYY /-4 YVIYY a/-9 APISY f psd
By 5o s (e (5elee By yo Ua (lie o i By 5o Uas olie (2 y5eS u::‘)'i*"T o) SNP slass 25l
\Y/¥F \Y/fF \AvAtd Y-/ Y W
0,5 Al () Jgoo ooliinl 5 cmsgaS Sl g0 o el S50 sl

Trh & hygel e ojlal L WEKA  l3dle 5

s Ol s 4 Syl Jlazol a3y sllas (59, (Bi9el Olies S1A o

ouad S50 glhas

oouci i 35 SNP oluass higel woyd R WEKA 15510
55 10018 VAZYANS
" AR AN
v Y- _ VARRARN

WA 15 oF o,lois YO 0,90

O3 (Bgo dugels Sloyod = (Sl wloas g Sy pale oGS alo


https://jssu.ssu.ac.ir/article-1-3547-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

R USURPTR U3 K SWRRI VY JURSUPORS JUIESR LA TS| PP N

Mz @ S pReizr jeba s sl (el
aSL SNP ¥+ Lo olsis 51 e ialS LS (o0 lam
oS glax L b oged Joo J3lo 1, SNP Yeoone ot
Sl VYIFE ol Jloiz! iz (o las Jlois] ol axlge

Shasiyl o a4 oy oo a4y gyl A ol aslae b
oialeil g (hgel asgazme bl lp Slotnns s,
30 Golem Eoad o ys gl 55T 50l ouls Sl
soy Ll Lol ol WEKA 5 o5 o s ol
Jsl g9 be) b o 2alS Uas APIFY & #8157 51 ijaal
slass Gl ol Jlis a9 (g olaas Gl L (ego
0alS (6 pRaix jsb @ s )l FVAY @ AV 5l s )65,
(pg 9 Jol s l) Wb

oS0 sl ‘ui,)’s,o—l Oliwe sialidl REXYP olas @L\J
Ol 4 Ml Sy (Giphery B0 amelipo g 1alS e
sleosls o b oo Ol penal oy 5l eolainl b oas
ol S S sbdse Comles S 4 Sl
Lo Syb 5l el YU osgel 1PPIPF L o> el S0
oy sl (S Y 4 ¥l paal o0 SNP slass sl
5 ool asgarme slod,sT, Ghali¥l b a5 S g oo ggerme
CES qoredl S50 50 SNP (Fhg oo li8l pioren
Eors 2yd (pizmen oo A S 5 Gl (e
5 Uhigel slaacgeme bl Jds 4 las lie 0 (g ko
G ol o ead b oS o (Siledinns (g, 4 iale;!
30 (6 55 WEKA 39290 513800 5 o

&l Sl

s Al ol )5 asbbl 5l cisu ol dlie
ol 0y axly ol ST oKl peaslS 58l
ol palx oBiils 5 05 ol ol5T olBils o yime sl

Syglise Jeas 4 ozl slos ) San Jo a5 55 0,18

WA 15 oF o,lois YO 0,90

by Dol Sty arlns pga e () S
Loolpl 0 guwssilis SO lo JSaais 5l oolainl b anw
R Nz sl odld lgis el CS 0 5l colal
by 5685 8 9 home Jolge (S 5l eoliiul b la 3158
Wlosges zylae |, goo50 (pl SVM L cuac slaaSs
s 1) S5y e Jolge L3 sloz b e (A YY)
Slnl 35k odsl (sl Baiizs cpl 0 SNP £45 5l las g wlools
430 SNP g0 olawsy b Voo F Jlo o adl el ouds ool
B oo 9590 32 09 el b o (G el S50
Oyge st ONP Can b g opl o a5 (VY) cé 8
Olg oo ol S350 g GWAS S5 b cplplo socl a3
903 (S ) e Gl 4 Ml Sy 2

ez slp oz s ys oS wes oo las sl syl 50 gl
Lol scewl (LS WEKA (13810 5 35 9 05 ;0 (5 5lom Sgud oo
4 Qg0 Ll a4y el 0551 Sl g o s ezl as o
5 ohigel aegare Dbl (sl Slatans g, 514yl s
Golowt Eouds o )0 gy L ST jo el oauiobl Siolesl
3, 36 WEKA 05 0 las e 4o

Slp Uas oo a5 aes o lid pgs g lw o mls
OleSy WEKA l58le 53 33 5 95 )0 (gbem g9 S0 )d )z
Ladl el oS 51 5L 59 0 Uas Jlasl ss e bl secl
s oS 5 Shas 03 s b yigg Julo lsiises ged K
S el Judo 4 o) oo 5 4 0ged adeie |, WEKA o
olesl g el asgame Dbl (6l Sletcs iy,
9 AS)O Uas- Q‘).uo o ‘_g‘)Lo.u &.o.w Qo )0 Sl 0l ul.?t.u‘
degore ;3 o,sS, iw olaws L ool 56 WEKA
Cnas Uas Qo0 5.')[.».».‘ u.s‘ o tj.uw U‘Jﬁ) o uo)}n—‘
Jiz! as o diges opl jo .cdl mals Jol (el
bl LialS (6 ez jebas WEKA & cas oS gl

L el oas [l WEKA [138la 5 50 Ladd pgu (ggu, L
ol JWs 4 a4y ez 5 (S ol Gl 4 4y

FOF (Loj90] YOYY) YIAY 4 AV 5l las o8, slaws ol 58l

O3 (PBgo vt Sloyd — (Sblagy wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-3547-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

V- O)ed g prodms Iy ;3

References:

1-Rokach L, Maimon O. Data mining with decision trees. theory and application. World Scientific 2008:
1-244,

2-Ha S, Bae S, Park S. Web mining for distance education. In IEEE international conference on management of
innovation and technology 2000; 715-19.

3-Kingsford C, Salzberg S. What are decision trees?. nature biotechnology 2008; 26(9): 1011-13.

4-Kushyar MM, Nasiri MR, Bitarafsani M, Aslaminejad AA. Feasibility Study of the Detection of SNPs
Associated with Breast Cancer by Genome-Wide Association Virtual Studies. J Genetic dar hezare sevom 2014;
11(3): 3190-3199. [Persian]

5-Moor J, Asselbergs F, Williams F. review: bioinformatics challenges for genome-wide association studies.
Genetics and population analysis 2010; 26(4): 445-55.

6-Aragones J, Ruiz J, Jimenez G, Perez J, Conejos E A. Combined neural network and decision trees model for
prognosis of breast cancer relapse. Artificial Intelligence in Medicine 2003; 27(1): 45-63.

7-Sumbaly R, Vishnusri N, Jeyalatha S. Diagnosis of Breast Cancer using Decision Tree Data Mining Technique.
International J Computer Application 2014; 98(10): 16-24.

8-Deepika M, Mary Gladence L, Madhu Keerthana R. A review on prediction of breast cancer using various data
mining techniques. Res J Pharmaceutical, Biological and Chemical Sci 2016; 808-14.

9-Delshi Howsalya Devi R, Indra Devi M. Outlier detection algorithm combined with decision tree classifier for
early diagnosis of breast cancer. International J Advanced Engineer Techno 2016; 7(2): 93-98.

10-Wang X, Peng Q, Fan Y. Detecting Susceptibility to Breast Cancer with SNP-SNP Interaction Using BPSOHS
and Emotional Neural Networks. Hindawi Publishing Corporation BioMed Research International 2016: 1-7.

11-Listgarten J, Damaraju S, Poulin B, Cook L, Dufour J, Driga A, et al. Predictive Models for Breast Cancer
Susceptibility from Multiple Single Nucleotide Polymorphisms. Clinical Cancer Res 2004; 10(8): 2725-37.

12-Ramirez N, Mesa H, Calvet H, Martinez R. Discovering interobserver variability in the cytodiagnosis of breast
cancer using decision trees and Bayesian networks. Applied Soft Computing 2009; 9: 1331-42.

13-Chen K, Wang K, Tsai M, Wang K, Adrian A, Cheng WC, et al. Gene selection for cancer identification:
a decision tree model empowered by particle swarm optimization algorithm. BMC Bioinformatics 2014; 15(3):

1-20.

WP 55 oF o)lols YO 090 O3 (PBgo vt Sloyd — (Sblagy wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-3547-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

RN USURPPR o PE SRR VY JURSUPORS JUESR LA TS| P g

The Studies of Decision Tree in Estimation of Breast
Cancer Risk by Using Polymorphism Nucleotide

Frida Seyedmir !, Kamal Mirzaie 2, Morteza Bitaraf Sani **

! Department of Computer Engineering, Yazd Branch, Islamic Azad University, Yazd, Iran
2 Department of Computer Engineering, Meybod Branch, Islamic Azad University, Meybod, Iran
3 University of Applied Sciences & Technology (Agriculture Research and Education Center), Yazd, Iran

Received: 9 Dec 2015 Accepted: 21 Jul 2016
Abstract

Introduction: Decision tree is the data mining tools to collect, accurate prediction and sift information
from massive amounts of data that are used widely in the field of computational biology and bioinformatics.
In bioinformatics can be predict on diseases, including breast cancer. The use of genomic data, including
single nucleotide polymorphisms is a very important factor in predicting the risk of diseases.

Methods:By prospective analytical study , the risks of breast cancer were calculated associated with the
use of SNP formula: x;-f, * ¥, In(OR; ) X SNP;;.and decision tree. Seven SNP with different odds ratio
associated with breast cancer considered; coding and designing of decision tree model, C4.5, by Csharp 2013
programming language were done.

Results: In both scenarios of coding, by increasing the training percentage from 66/66 to 86/42, the error
reduced from 55/56 to 9/09. Furthermore, by running WEKA on three scenarios, including different sets of
data, the number of different trainings, and different tests, the error rate decreased from 48/15 to 13/46 by
increasing records number from 81 to 2187. Moreover, in the majority of scenarios, prevalence of the
disease, had no effect on errors in the WEKA and code.

Conclusion: The results suggest that by increasing the amount of training decision tree error is reduced;
therefore, the accuracy of the prediction of breast cancer risks through decision trees will increase. With
increasing the number of records of training and increasing the number of SNP in the decision tree, the
prediction accuracy will increase and errors will decrease.
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