;m)lmé),l.y‘_d_zn g
E--YOY NE-+ LT 5 je € oolaid D o9

omwlo (& w0l 31 (5 350 300 b (sl Gyl g 49 W31 okl

203153l Sz * (502)5 g5 3T Usle ! HRl93 9 S (5 pams

ouwS> Vo 5 lie 3l s
RAG B ssslen Sl e Ol 53 a8 Wgs e slediar plasole 0505 03 Oty Ol e 2 b 5 Ol s 1R 5 4 Vo e e 5l
il sla S5 5 we 35 5 ol Comal (Sl Ol Ol v oot ool 0313 (ol 355 w0 1y ay S o Sl
Ml Jloal G2l 5 Sy Ol 1 Jse Jolge plalis (gt cnl Gaa a8 o Jleis OS5 ¢l 1) Laseis (olew o
el Oty O o
bl Ol Ol 4 Ml 53 SIS 36 ol so glailbiulss Sladllas 5 |gmme Lol (55 40 ol Gl ganlllan 55 tpmy B35
(A3 ) SeS L Oy (i 5 b2 s aai B8 LI L s paasis O Jatie O it o8 Al en L e 5
4...pjjl.!}uls\)z.x,\.i.xﬁ\}wli\)Jaﬁ.]qlfiwL.ﬂ!ﬂJJ:ﬁd\A;.i)}@a.pé:J;QergASE”L@JJA&Y'\}M&:;J{M
L miedgs Sl silg olas 5 So r}b;&x\;ouaﬂou;w;fﬁ,uﬁﬂm;;ﬁa.u,ﬁwuj,&@_}.«ly
Olaziy s 5opmile s (Random Forest) islas | (Decision Tree) ol 255 (Sl B 5 Ol e 0 Ml ety sl
A a8 e g il 5850 sla iy, Ol sew (Support Vector Machine)
Bl 8 Ly aalsl 3 Ll Dl Ol e a3l 3 S 20 Jole Y g Lond s L 5 i oIS s claasly d’““‘;“’”“
S 18 5o 0 s e el YT o e b 53 o VA S Sl (s S b s il s S esbind L s paddl 5 e 6 g u)’:iﬁ
S s S5 by a3l sz sl (slasbae 5 e Gl S Y b s S OB uSaasl e SKas odis 5l eslinal U s Ol g5 ol &3l
03 Olges ol aS sls ol s 4 Ol Ol o a0 Ml ool 55 |y ZAV/YN Coms 5 /8E/V0 Ol 4y S35 o 2y B3las N
035 e LIS 4 35 sl sdal Cnsay lacis Llas S s e o o3ls LSLADK._{LY: Shas alie sl asn sl b Wl tkarimi@ut.ac.r
el 2Bl (6 e I35 5 35l 50 o 5o
b Ol o Sl aietd Sl Ol Ol 2 SIS 36 Jolse 5l 6 Se e b s islar [ i, Sl eslind b 1 S ammss
w!g,\.ﬂ(,.alj.ew:‘ﬂw
Olatty s pepile anas Sty o halaad (S (s B, dsms o Ol Ol e (s 0dS (slao3ly

Ol 03 Olg5 ol b g3y (ol 5 S e 0dS2ils cDllas 53 Gl 2l S o o ke (5,55 el )
Ol Ol e e o 5 ol eslamdl 5 oy e 2ASEls ¢ tmis g ke 05 S sl ¥
Ozl Ol oy gyl s 2 (ol 5 S e oA (30580 5 o o e 05 S SLskd ¥

Ol Ol (g Glays ilg Slodst 5 (S poke oKl Olb jo Slidos S 0 lslenl £

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]



https://payavard.tums.ac.ir/article-1-7139-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

-

University s |Gkl o315 o880 5l (5 1Se 0 5 (580305 5 e sla b,
Oyt s s 4GS S i, L 55,50 WY (g, s c0f California Irvine
Sepl e oammen (VO)LBL s MY 5AV/0 glacds & 5 S
SUSU ) son 5t O3 BB sl 15 53 Ol Ol o (slaan s
)sle&iﬁ&lj&‘jﬂS&SgML;Law‘syi&jm&
St 3l e3liial b ol ol Aol (0L banls ol (2S5 Lol
b g Rl O 5 0les pa 53 OG5y o s o S5y S
Al 5 e O 3y ¢ (S 3y Sl 53 o pite |55 55 g8 5 s 4 55 (et
S S el SEed Sy 5 e 1 5o2n 538 Sl (55 B4 L
oSl 4 5 L O DAuled ool 3ol B | (g 2t S35 5 e
g Ol o ol 55 ol 135 1550 L5 S 2105 93 Oty O s
Il (Gamas 55 i 53 0l s A3 a5 58 5o alS 4 i 4 DM S
ool Ko 025580 ke S 50 b Oty Ol s el 5,
s A Jelse STl s el ST Gltds Dl rdle 5 el
S ol 3 g 5 saiads (alS 235 1 SVL L Je sl ol 5
L callie ol aolsl 3 . dsl o Ol oo o] ¢L§m,; sl el 53 OS5
o355l par (59313 45 parme 5 Oty Ob o 4302 e Jolyo kit
2> L3S o gy e bl (sla s Ol O o 2l S 1

.,\;m\?J_L,J)UMnuﬁméuu@);umww@ug@

ey 1Y
Ll Cale Blodd 515 65,05« hassy a5l Lol iass
qalsl 53 45 b 0len .l 0 plail oS 5 AS S 5l 8 Se e
owumj\}wwu@,;mu@lpmrgﬁ‘wumw
U e 05 bl Oy Ol w5 Sl 3 1S 36 ol g ((slaslonles
b3l o a3 5 5 yaasite OS5y 2 Jetdo O 1 o5 8l s
2l Jelse A S el e (A ) SaS L5 Dby (s
32l bl vz g babl o sedd b Wil s ep kil 0l
p ke o83l Ol e Dl S o 53 sla OYIA Sy 0y ol
SR a3 8 xS b i Slays dlig Sleds 5 S5

o

400

elos 5 Ol o ey 5 ety Aol 5 ge ilos 51 S O e
e Sl 35 53 Ol o (6l 55 2 1l I 5o (6l 508 55 il
£.5 5 Ol o | Ol sl 53 ol 21531 5, 0T g5 5035 Glays 2iligs
s gou ok 1 a1 Y678 68l D5 Ol 3 0ol 0315 s Ol o
0L Codlas (5550 il Oty Ol s (Vo s oliattl 5 5 4
s Ol O s 355 0 slandi 4 005 pos 2alS 53 i Jalse 5 503 5
(Dl Sl 3 b 8 Slad sl (Sods B 5l )l s S

SRl 065 Ol s (sl 5 sl Ol 55 Ol s 53 5 sl Ol O o
el S OB 5l e ey ¥ 50 0 5 Ol a5, 00 sled 4
700 Ll Jlm s 5528 53 Cadl pllal Ganw 5 5 3 50 AT Wsa
CaiS bl e e 53 780 5 adsl s e s Olies Olb e 4 DL
058G (M50 e 02l s 5 37T g (plide & pmd 5 L5 o
(80 Ol o Ml Jlair| o iy o a3 (Slos S Dliions
Mas Lo Ly Olog s sw o (0)0k O w0 05 5 0 25l
S (VOky Ol s soes 3 58 Szl ol 53 5 (Vb Ol e«
S35 o gean as $aSs 31 (MO San 5 Delen .ol 4 S
oSS ko 5 a5 L Ol Ol e s (slad e (sames 55 (51 anad
VARG LY MJ? s ¢ Wisconsin Breast Cancer Database o3l5
o il O s S 53 55 553 (6 S e e L ()01, sChou s Lol
= s 5 Oy O s (gl 55 JANYO S35 L e (slaasis
5,555 31 6 S e L35 313 ol |, WBCD s goms (glaosls w5
L (1) Ubeyli wliises 563 5 slsanlsl day sladla s e slaess
Tiwari sBhardwaj 574V/¢ =350 (V\)Ince sKarabatak .744/0 &3>
Oy Sl 1 rble 3,055 S gl ol st 2l 748/Y1 235 L (1Y)
JAV/Y gduad = 35 L Blue ; Bennett Lo i R et o
0L ea 5Chao Law 55 48 glardlas . OVW) ol 5 S5, ol 3l eslazal L]
bty enal St 55 5 St O g S5 Oty s 5 nile 51 ol
b bl s L ealinad Ol O o 4 Sas Oljley & & 5 (e
Slins (V)3 5 sy o g 780/Y0 233 L 0l Sls speile canlllan

Sheslaad b Ol 0 1o (sobo (s3lwd Aol s b gladlin 53 OS5

YN

Ve ObT 5 e € oploubs A0 093 cmnodls 39l alxo


https://payavard.tums.ac.ir/article-1-7139-en.html

| »D‘M ol

Ve 5 Salea =d9s (5 s

by O Ml 5 g0 Julge plolis @ el 0l Ol oo 1 plaS i dlaadly iy 53 g aslal 5o s 50 s anlos

oGy oloyw ay WD)y )y3gs Joloc 2| Joss

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

S Ol O vy Sl 2 S50 Julpo s,
(1 0-\A) Sasb gl |
(VUVA=Y) Gtk sl o Y
(VA5 A Y YY) &l saws A
VALY 5YE) S §
OMVAsTe-TY) (250505 Oldess 1) Kudl e 0
(Y+ 5YA-Y) Ol ot Sy (Solem 4 Dl (63,5 il 1

(Y sY0 7)) Oldass Ol a5 Ml (63 3wl \
(Y'Y 57Y) 035, Ol s @ Ml (65,5 ol A
(457E) Lol s ol 4 Sl (53 3 4l 4
(\5)V5145Y0 570) sl a3 0Kl 53 Ol Ol adsles )
Y8 MY £33 453 Ol 53 Ol Ol s il 1
(V4 5YE 5Y0 50 41'A 54) Wl i o) cass \Y
(\ste) o liSe s 5 b ekl \Y
OASYY 7)) Soaobds ol G ae V¢
OV EY) ol slagls o aas \o
CARIAD) Slos oo sailu 1

(Yo sY1 %) VW S ey Lerls WV
(Yo ra,6¢8) Olitey o1 20 23, \A
(L0,5L7) (55 S lpts \q

(YY 58V 56A) Oy k3 (a5 5L 5 3l Y.
(VY 584 500) TR P AR
(YV50+) o8 Cd S Al e B ae Y
(\str) IS oz s A
(Y57 501 50Y) SLils G e \§2
(¥ 50Y) iy 53 @& 3 5 L led gaile Yo
(\V5¥ 507) S b ekl Sleer b AR
(1 508) bl o A\
(00-0V) bl Ol g YA

(0+ 50A 504) Jase Jeel 516 1> b pme AR

Ve OLT 5 e € o)lads 1D 09 wmnoduw 350y alxe

vey


https://payavard.tums.ac.ir/article-1-7139-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

e

CL\A chAQYUA&WM}M%Lc@\O@w&j}JJM

Ol O 2 3) p 50 Jalse fodas @

ok sl ails ol 1y by O s 3 F5o sl (65l Sl

O..J.‘)b w‘a&:«;}d)‘ju\?ucu)bwdﬁ“}ﬁ)l j-jdsw‘géb-)l

apd a3 (sLAc) OloAiis P Josa
L @l RS &3,

Y1 Ob5 3PS e sls 5 05 Jawesie \

Yo Olaly 5 065 (o~ amaiin 5 0L SOl o a3 il Y

A O3 559550 5 0L (paldOlb j p2aiG 58 sl v
Y O3 355N 0L bl a5 58 ¢

Y Slerz 5 5 Olasls 5 065 Gaasiie OU5 (S350 OL5 el Olb o p2eaiS b Sl °

YY CL3 550 0B (2Ol o (eI B rdsh Olacls 5 0L aasine A
1\ Olosls 5 0L pawasie 5 7l OU5 55500 0L (lidOlb a5 58 ol 51 v
W 065 S35 b0l o 25 5 A
Y Ok slasslon Slel 2 aasid 8 !

‘o 005 5555 (b3 bt o anasi G s W
't 0L SR (ramas 3 b i Olacl 5 O3 pamass "
VY 0L 35501 0L ol Oy a5 58 s Olasls 5 OL5 s 5 =l '
AN b s 0lels 5 05 aasis 5 1 b5 GOl ju (~l o a5 58 sl W
Ve Olesls 5 03 Gaasie 5 ol 5 OU5 35500 5 0L (olidY O o p22S 5 58 ot 50 't
v 03 55550 0L (ldOlb s ol B 53 ‘e
\ 2Ol e 5 SIS a5 5 ot S "
\ Sl e 5 Sl s gl Sl 5 $IPS paase W
° Olasly 5 063 avasas 5 =l OU5 550550 5 b Ol o 5l A

el a8 S ol S By a0l 558 Bl g5 0 50 Sanelr 4l 4 4 5L,

al sy Jol = o 5o oS sy OLL @ al 0w b s s

et b el YA il s L3 lidllan ulol y asil sl oy s,
3k ably 5 S de Jalse 51K 0 (o8 30 LS waal = Slaanasis 51
a3 Oln JeliaS 3 S (b laab iy (A 5053 )53 53 S
Jalse e 5 5l 53 53 0 bl al s a5l Lol Jale pa auls
‘Abfw\);.w\nsﬁdjléuudmﬁ);juJlj.ﬂ'cwlw'lomclfa.ﬂ\
AU Tdon sl 1l iy 51555 Sl b w08,

S g ol 1 o ol 5 a5 dins S Sl 5

3575058 ol el s e il Iyl 0w Lo odd S5 Jelse 1
rmad 3 A3l Bl LB 5 5 U sl T (1S 36 Ol b 5 axils
Soasin b sedils lge i Oldllas 3 a8 Ll azdls 3505 alge
5 a5l )l se ol eled &S ol ol gyas; T L s o Sladllas s
b o Gl e 3503 012l 5 528 53 Dby Ob s ($olo Olaasins i
J3dm)odd LS25 Qb (ol aas 5 58 5 amasine S WA Lol
S 3L lael i 5 B s g s g Sl eddiandlas Lal 5o 5 (Y

D3 TSl s s a4 el hale 055381 L 5 L6l s, b 5 Aol

vy

Ve ObT 5 e € oploubs A0 093 cmnodls 39l alxo


https://payavard.tums.ac.ir/article-1-7139-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

| »D‘M ol

Ve 5 Salea =d9s (5 s

Sla s, 4 3 00 sl s e S a5 SIS Sl s S35 oKl
L e gl satins Sl f 5 a5 b el 2 53 5 ol S0
e (S 5 glaet 5 801 STadb axdls » s la o) ple s
sakiad a s Slio Cbnl SeSTw b VL Sl e Sl b
sloes) fypman 35 o sl DLl olin 4 4 55 L Laosls (g 5llin
Uil ol slae S 5 o Ly baesls Ll 55wl oy 53 bao S 05
Lol alt a5 Lt o 536 8 ol s b s o
SV Shes (ool Koo gr sl 25 51 (VD oo (il 3l s
eite 8 S Sl pl 03 S Lasiie 6l s e Coeal (g S o3l s o
bl Ko Shas 8 ol S5 BB apls ey i o A 4
a;l:&}gébU;ﬂws%wluhw\mai&pj\%yw
64.1;;5qu-&{.asol?,,;:i)\:ﬂ;x,:b&w)\W,(‘\\);)\;&rﬂ
e e ol 53 (ANl e S s loms Sl 53 5 ol o553
ol mb e i o oogline B35 e 5l skl 6l S
=B s Ll sl blg los S eslinul glaker i 5 wsE ol

wlm;U)jﬁar)YLSLhdeJJM‘)\)chj)M)‘;g.:jA

Ol 31, 0l (1886 L 5 S Aol cblodal ot a5 (gasl yimn
e 55 ol sla S8 s sy s 555 55 duled 5 Ol O e
B ol o ool g5 55 LT 51 5 0tss S aalomn o5L 53¢ Jal g ples 51 p 53
Olgn 534S DL o5 s 2 5355 5425 4SS Lpss) )
33 ins i 503 pmd Al Todime 3 5 (slaganty el atigh s 1513
G5 a5 Sls daly aslsl ol B sl oy w5 5 gl o Al )
Jold by, cnl ol hag 5358 Jool s glael o J 5 L6
0351 26 G2l s p iy 535 GaRL i sy a2 53 5 035 a4
Sl slade S Lelse 5030 VYIVA Jolse olas Jlsl b o Sole ol
SIS le ol ol 45 Wleds G o35 528 0k 5lie 31 LT Al
5 do Jemal U1 65 $au1s B me I3 53 (5K 53 b uled 4l
eSS S e Sl i b s

asdlas 3 40 C}\ng b\b,«» sresls @

Sl gl e Sy sos S Y5l ST aSlw a5 L
4 obem Gl Cond s 4 0305 48 seme (g 2 e pen 5 L

J»Lﬂ‘f}(w\ il /! O-)\Mmul:m—l lejm M)J)l.} a)l...:\ Qu;j...u

0By olopws a3ls acg.ans (slaShg (9 Joss

Leals palas 6330 02l5 ¢ 55 S5

A-)A e S Sl sl e

VY-tV T S ool endlsl s

=Y Tl 3 ol 2as

\Y¥-04 e S48 g;‘"‘L-' o

Hormonal therapy/ Bilateral oophorectomy Sl (o) 505055 OMass ol o) Sl s

Yes/No sl Ol o 2% Sole 4 Sl (633 4l
Yes/ No Slas, Oz Ol o Ml (635 4l
Yes/ No sl 035, Ol s 4y Dl (638 4l
Yes/ No Slad, Lol e ple 4 Mol g3 5 4l
Yes/ No slazs Jsl a3 Ol y 3 Ol Ol o 4l
Yes/ No Slas, £33 a3 Ol 53 Oty Ol o il
Yes/ No Slaxs, asl igr slags s
Yes/ No lazs 0 diSe s 5 Sl Akl
Yes/ No sl Sobds slagyls G ae
Yes/ No sl ook slassls G ae
Yes/ No Ghedy e oo sl

Ve OLT 5 e € o)lads 1D 09 wmnoduw 350y alxe

YEe


https://payavard.tums.ac.ir/article-1-7139-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

]

Yes/ No
Yes/ No
Yes/ No
High/ Low
Yes/ No
Yes/ No
Yes/ No
Yes/ No
Yes/ No
Yes/ No

las, Y S ey yals
st ey 5150 31

Gl (555 slupts
sl Ol k3 (o oy s 0L sl
et sl e o5
sl S0 s

glas Oy G ae

slad, S5 b ekl Sl Clé
slas, bl Jas

sl bl Sl

odds il gedddle i glaesls @
S L o3l3 01 oS ol bl ol s baesls (g slueslal oanl
ol s b o b (63505 5 el S il 53 LS OB il
3,1kl éLAJi.: o Wesls asobesla dlaesls sls Ao Jol gaib s

L) el g slSesls gl 4

Sl S e 4 anrl o b oS il 15U (slaosls candllan 350 (glaesls
0T A Sle SRV BATAE cladle b s g o 80 Ol
4 e (ZYVYY) L VETY (OB dSanr jo o 3168 sl s ] ]
@ax 5 L eeman Llos 58 e (ZYY/AA) L8 YVAO 5055 Ol Ol

.(T"J;Jg—)@laﬁw)f#ﬁ:}ﬁ;})\"\m.LiC\JSr.:...JL;La)Lg.A

83800 5lo(,519 Jazsdhail g 0aTils K€ Joss

Sl SIaok slaes S30L ol o S2eB gl S
$V/0YAAVY Y/YTAY LN YV/ALAQNY VW/Y AV ED g_,"‘..i"L"“
/11 £V V/A0YVAA 0/+ \TAQY \/£1110Y il

48 gozme S35 2 dbe g3l 5 sl sl il (oSl s aslsl
Osa3l 5313 w5 samee b 25 S0 e Lol s 525 s S sl Laosls
Lol o0l o313 (gl Waosls IS 51 7Ve 5 Lawsls JS 51 70 Lol
e Ko (et 53 ST S el sy S Ll 012
oo (Accuracy) s jlas Sl el U olaiy Sls poile s

bl (F-measure) Gl jLaxs 5 (Sensitivity) ool (Precision)

ﬁm)}\)d&z;.,\:.a‘c;”b4JJAMJAAMJ§C))}JL§LAJL3_))\)A-a\.n;

sl OLEs Ol Ol o (6 5lews

314D 5,k sl e (((SAeB gl e Shs b iasn cpl 0o
W‘WWGLMW)J&Q)yqu(lﬂ:lf_y))}l(&)lsjb.

el @3ladle 5 (s 3ban il s ol s (8

Lasdl
Ol v aseld S e 4 Q8 LS a0 (o313 a5 sazes canlllas ol 53

53235 plnil W ad (65 2 313t Slkas 5 5 S (g oslaer

Oy olbyw goadib3 Sladss (L)) 0 Josa

Sl e ol ) s s
7406/Y0 7406/+\ VAYYaM 74Y/0s PRNPYIUESE
JARAL) 740/\4 YAVAR AL ool (K
AN YANTIAY 740/04 JANAN Ol Sl omile

Yed

Ve ObT 5 e € oploubs A0 093 cmnodls 39l alxo


https://payavard.tums.ac.ir/article-1-7139-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

]

UL 5 S8led oS (5 s

ol S sla 8 5 il 51 S s S o 5 ey 2 08 L )l 53
L;)Lq.ﬁ4{)&1‘.}“5:)@Lwéb‘)e.ﬁ‘o.\.:d)l))l{ASQU)'ASC”«‘Q)}J&J{
Ol S5ln 5 Sl v 51 28 Ll (Sl s it Ol ot 5 555

ok bl s G s o 0L 1y S Jbo s 51 550 J st
Dskea dpd BB s b die G JAEVO et SEs L sl S
S s 5 4 o Ol Ol ey Ml a5 A1 3 slin

el o3l 1) Oty s il 5 e

W@\AMW&Giwbééw&J))bb\ Jg.ijg

X[25] <= 0.5

entropy = 0.945
samples = 2284

True

X[18] <= 0.5
entropy = 0.955
samples = 2211

Y
X[3] <= 0.559
entropy = 0.99
samples = 252

VAN

X[211<=0.5
entropy = 0.528
samples = 73

X[1] ==-0.351
entropy = 0.914
samples = 61

X[23] <= 0.5
entropy = 0.954
samples = 191

X[3] <= 0.72 ———
entropy = 0.534 e?;;sp 12 ‘_:0'20

samples = 71 SAMPES

X[14] <= 0.5 X[3] <= 0.89

entropy = 0.958
samples = 20

entropy = 0.218
samples = 51

SRIE18103 Cad)s YEALW 5| JSik

Slialy 53 5 35 (505 Ol Ol s 4 Ml Jlaznl (Ll | Sl |3
3 gt i Ol e 45 (LA 31l s 5 o 5 Laesls 2l sy
el Cesas 788/V0 35 ekl Ji.a- ool g Adesls
g Ol Ol s gt 53 Soline Ao gla g5y 055U
O o s M Hles OVE (g5, andllas L 010 5 cakd .ol a S
S SaSe s ShoTY oy 2 aassd s Ohusley 5 Dby
Slds b Sh wlawen 1 S0 5 5 (p i el S0 Sl 25
st 55 O 5 (65 same (V)8 Cows 40/) 5 78V/F /AY/A
VYT 3 slialie 5 g5l 508 (61555 5505 o311 glaesls (555 alis
Sty st ko s peae 5 Ol sley 55 Ol Ol s 4 De ey
o LTATEEs 4 alean 0 S35 5 (g AR (e A (e
sl b paal ot yo gy B e AL Glean 0 S0 5
otimyVLJ;Ma;mﬁf.(-\wmyummUs;uéu;}_j
23345 5238 630l Dbty Ol s 03 g2 it o ot b g5 S 5

(WL 7]
Wiy G 4 e 4 ol SIS LB o bl s Ol O yon (5o
I8 L, ol 5 Ssin jls 5 e 4 0T Ola s L azils b i
e iy Ol e (Sl Oy 2 slabely 4 a5 5L o
Clmjw\;)n},,U\Kf;uJﬂtf$uuoiwi));sgij\6j§;ﬁ
4215 e 4 5 (3l o Ol O o Ml 5 S 2 LT (518 36
S50 alse Lol gl o ol 55 5 00l) o3 50 5 5
ng:,\méd(gjéja\;ﬁ\.m&‘éﬁblﬁ‘)ze}ﬂjg;}% Ol o 4 Sl s
03 5 4Bl O geo Lgtoe Lol s 4 kS e s iy Sladlae w)
555l o 5L sl Sty B s eel sy ol o st 8
a4 am L e Jalse all 55 Olieg O e y Jul go (6510850
ey b ole ol 5o s aslsl ol 4 3l B st o5 slatl s QI
OO PN PR P P [PPSR Ly [P WP
el 5 S5k gl a0 a5 03 o8 Oy s el 53 5 bslas [Sr

e 5148 0y Ol e Jale T (385 s s il o Jlod

Ve OLT 5 e € o)lads 1D 09 wmnoduw 350y alxe

Yes


https://payavard.tums.ac.ir/article-1-7139-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

-

Omed Dol 42313 (6 5 035 535l ge plm 53 s 00 ey SLAB &
s sl (gosls oL 1 eS U tasn sle baslie s iass ol
Ol o 4 ool 423 (5 20 233 5| go _iams 53 il S 3Lizl WBCD
Sl il 5 esls osL S (55 s ame sl ras s 1, OF Lol s
Shadlas cpl s Joe cxrla ) shteds a0l a4 5 L Lcdls Waesls sdae
oo 435 S o grged sl X1 Ol O o G2l S 0 slaosls
o3binal 5 oo ol Olbet 53 Ol O v 4 Sl 2l shieay (o
o3l 45 gomen sl (G55 o antli (cladie sl 5 S Jba ol 5l
4o sammn S5y Je pl Sl a5 Ll andls (g e s Ll 5 s
1y ot slaesls o gamn 2 015 o ol 03 S sl o s slaesls
war s Lblosa Sbil e bl aseld Aol B s S 50
ardllan g g Olsiots § s 50 cnl 5SS (Slade 0355 2 )
283l Ol a8 S 50
o334 o bl Js as i ol 5o 4 S g0 ol elel
o Lol ‘°~’~5L§)ﬂ@€' Slaosls ae sazme (555 ool S
(Sl e el Sl g 5 S e al 3 s ) Ol O e 40l
Ol e o 55 oo 4Ol (633 (el (()la)k sluas oS ke
Il a5 Ol s 55 Oty Ol v sl 5 4Bl i slals iisS
ol 53 3k Jalgs s 5l men (dls Jalss o Sege Ol5ior
Sl S b kel Glees b cnlal Sl 055 Sl
PR S L;J:_(mf 6LAL§J':Y.J4AUJ{JJ4S)§J§L$A slgnig 5 el bl
S S 3 seddens ar g edd S5 falge 4 Cad Ol Ol

3 el oY Sl (g Sty g 313

13 308 9 i
RS i s (101 L asBOLL ST i ol i

013 sl g aasii(s 5'> e 3 (0l O o 4 Yl S5
bosaes 5 0 ollasMe bl g onl ps .ol VYA L s
ol Cole, GBS ES 2 o pa Sledbl Sl s L= 5 il 5 il
oS es jlie olad 5l s a8 5 wlow ol OB s 55!

"\"iL‘“L;" fW\ JLAJJ".:» BE

ool S53 as b (S5 T L Ok Ol e Sl Sle VAR (g5,
oo bl L 788V S35 4 0Lty s popmle i, LAY s ay
Srasdlas L OlSen 5 Sla g (W)l Cows 780/Y Cdsas ae 4SS
Qg Ol o r2nass SlS Ollowy 51 o e 03 Goin 2 V0 (55
3 Ot el 23 S 05 516 e b (S V0 Ll s sghes
AY/00 Glads 4y e pable (S5 Sla i, Ol s pmas S
R el Sl o303 b ()l s 7AL/E4 5 744/
Sad 5 030le s g cae 4l oS 5 5 Ol Ol s 0355 et L
Soosls s, pardlanl 25T 5 SLS. (W)L S ealizad Vi 05 i
VY Sl Se e b 6 S eaedd S35l el U 5 sl A4
(V) asl cows TA0 33 4 Sk
S 25 4o

RS w3 53 ble 5,55k b s Sl eslizal b G ol )
Olaanasiie (go i) g o 5 0 51 (gdme g b 5 Ol Ol s 4 Sll Loz
LMl 3 SIS 50 Jelge oLl gl wlB O s (g 3 B3l
Dl Ol sy SIS 36 Jale YU el sy s phlae g Ol Ol s
S b (o U Sl Sius nosdle Sags cnl 53 el ol Sl
Jolss ook and s o STy 5 Sla gl candid (go sl (53 4 Slags sl
oS 5yd e Jali 501y S8l Gilge s Sloys Gl se olaiml 5 el
Sl g S o Jolo 5l s e ) s il 5, S
OF A Jold andllan 5,50 (So3l5 48 samme (ppmman (el ol a3 S o g
s 350l 3 5005 (65513 S I ¥ b 534S ool o gy oS anr o
e D53 h a Sl R gsy cnl s Ad sl Bl S S e e
Ol o 4 Sl Jlaz| asieds g 0Lty s popedle 5 olas (S
TALINVO CBs b slas K s Sl eslinad bl el eslinad Oliny
W.M&ab—ﬁ;&jjﬁyw%d%ﬂ\\//v\w;
Shetis 3 ot U5 aSST s o peae e oS0 Sl eslinl
Uast s 2aS L Laesls oy 3 g gn Jailyy iS4 3B 5 ils | oledibl
ol slatags plo balis 5555 S oslgiiny ST Olii 53 0y

S5 sl ol Csas Sla3s Llazd S o g o gesls sLaelL 5l

Yey

Ve ObT 5 e € oploubs A0 093 cmnodls 39l alxo


https://payavard.tums.ac.ir/article-1-7139-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

| »D‘M ol

Ve 5 Salea =d9s (5 s

References

1. Sharifian AH, Pourhoseingholi MA, Emadedin M, Rostami Nejad M, Ashtari S, Hajizadeh N, et al. Burden of Breast
cancer in [ranian women is increasing. Asian Pacific Journal of Cancer Prevention 2015; 16(12): 5049-52.

2. Sheikhpour R, Agha Saram M, Zare Mirak Abad MR & Sheikhpour R. 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): 43-51[Article in Persian].

3. Hadizadeh M. Pink ribbon, what men and women need to know about Breast diseases. Tehran: Boroj Publications;
2015: 10-3[Book in Persian].

4. Chaurasia V, Pal S & Tiwari BB. Prediction of benign and malignant Breast cancer using data mining techniques.
Journal of Algorithms and Computational Technology 2018; 12(2): 119-26.

5.LulJ, Hales A, Rew D, Keech M, Frohlingsdorf C, Mills Mullett A, et al. Data mining techniques in health informatics:
A case study from Breast cancer research. Switzerland: Proceedings of the 6th International Conference on Information
Technology in Bio- and Medical Informatics, 2015.

6. Ruiz A, Sebagh M, Wicherts DA, Castro Benitez C, Van Hillegersberg R, Paule B, et al. Long-term survival and
cure model following liver resection for Breast cancer metastases. Breast Cancer Research and Treatment 2018; 170(1):
89-100.

7. Ojha U & Goel S. A study on prediction of Breast cancer recurrence using data mining techniques, Noida, India: 7th
International Conference on Cloud Computing, Data Science and Engineering-Confluence, 2017.

8. Delen D, Walker G & Kadam A. Predicting Breast cancer survivability: A comparison of three data mining methods.
Artificial Intelligence in Medicine Journal 2010; 34(2): 113-27.

9. Chou ShM, Lee TSh, E Shao Y & Chen IF. Mining the Breast cancer pattern using artificial neural networks and
multivariate adaptive regression splines. Expert Systems with Applications 2004; 27(1): 133-42.

10. Ubeyli ED. Implementing automated diagnostic systems for Breast cancer detection. Expert Systems with
Applications 2007; 33(4): 1054-62.

11. Karabatak M & Ince MC. An expert system for detection of Breast cancer based on association rules and neural
network. Expert Systems with Applications 2009; 36(2): 3465-9.

12. Bhardwaj A & Tiwari A. Breast cancer diagnosis using genetically optimized neural network model. Expert Systems
with Applications 2015; 42(10): 4611-20.

13. Bennett KP & Blue JA. A support vector machine approach to decision trees, Anchorage, AK, USA: IEEE
International Joint Conference on Neural Networks Proceedings. IEEE World Congress on Computational Intelligence,
1998.

14. Chao CM, Yu YW, Cheng BW & Kuo YL. Construction the model on the Breast cancer survival analysis use
support vector machine, logistic regression and decision tree. Journal of Medical Systems 2014; 38(10): 106.

15. Dehghan P, Mogharabi M, Zabbah I, Layeghi K & Maroosi A. Modeling Breast cancer using data mining methods.
Journal of Health and Biomedical Informatics 2018; 4(4): 266-78[ Article in Persian].

16. Sadoogh F & Sheikhtaheri A. Applications of artificial intelligence in clinical decision making: Opportunities and
challenges. Health Information Management 2011; 8(3): 440-5[Article in Persian].

17. Afshari E & Farahi A. Application of fuzzy expert system in the diagnosis of Breast cancer, Tehran, Malek Ashtar
University of Technology: 3rd International Conference on Applied Research in Computer Engineering and Information
Technology, 2015.

18. Key TJ, Verkasalo PK & Banks E. Epidemiology of Breast cancer. The Lancet Oncology 2001; 2(3): 133-40.

Ve OLT 5 e € o)lads 1D 09 wmnoduw 350y alxe YEA


https://payavard.tums.ac.ir/article-1-7139-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

R

19. Rosner B & Colditz GA. Nurses' health study: Log-incidence mathematical model of Breast cancer incidence.
Journal of the National Cancer Institute 1996; 88(6): 359-64.

20. Anderson KN, Schwab RB & Martinez ME. Reproductive risk factors and Breast cancer subtypes: A review of the
literature. Breast Cancer Research and Treatment 2014; 144(1): 1-10.

21. Ferrer J, Neyro, JL. & Estevez A. Identification of risk factors for prevention and early diagnosis of a-symptomatic
post-menopausal women. The European Menopause Journal (Maturitas) 2005; 52(1): 7-22.

22. Beckmann MV, Bani MR, Fasching PA, Strick R & Lux MP. Risk and risk assessment for Breast cancer: Molecular
and Clinical aspects. The European Menopause Journal (Maturitas) 2007; 57(1): 56-60.

23. Porter P. "Westernizing" women's risks? Breast cancer in lower-income countries. The New England Journal of
Medicine 2008; 358(3): 213-6.

24. Breyer JZ, Wendland EM, Kops NL, Caleffi M & Hammes LS. Assessment of potential risk factors for Breast
cancer in a population in southern Brazil. Breast Cancer Research and Treatment 2018; 169(1): 125-31.

25. Hamsian Etefagh M & Nadimi Shahraki MH. Provide a model to determine the risk of Breast cancer using the EM
algorithm in risk factors. Iranian Journal of Breast Disease 2016; 9(1): 21-30[Article in Persian].

26. Sakorafas GH, Krespis E & Pavlakis G. Risk estimation for Breast cancer development; A clinical perspective.
Surgical Oncology 2002; 10(4): 183-92.

27. Hulka BS & Moornan PG. Breast cancer: Hormones and other risk factors. The European Menopause Journal
(Maturitas) 2001; 38(1): 103-13.

28. Colditz GA & Rosner B. Cumulative risk of Breast cancer to age 70 years according to risk factor status: Data from
the nurses' health study. American Journal of Epidemiology 2000; 152(10): 950-64.

29. Ross RK, Paganini Hill A, Wan PC & Pike MC. Effect of hormone replacement therapy on Breast cancer risk:
Estrogen versus estrogen plus progestin. Journal of the National Cancer Institute 2000; 92(4): 328-32.

30. Lesser ML, Rosen PP & Kinne DW. Multicentricity and bilaterality in invasive Breast carcinoma. Surgery 1982;
91(2): 234-40.

31. Lee JSY, Grant CS, Donohue JH, Crotty TB, Harmsen WS & Ilstrup DM. Arguments against routine contralateral
mastectomy or undirected biopsy for invasive lobular Breast cancer. Surgery 1995; 118(4): 640-8.

32. Roohparvarzadeh N. Prevalence of risk factors for Breast cancer in women (20 to 69 Years old) in Isfahan 2012-
2013. Iranian Quarterly Journal of Breast Disease 2014; 7(1): 52-61[Article in Persian].

33. Seyyed Noori T, Zahmatkesh T, Malahi T, Akbari P, Haghi Z & Mohsseni Azad P. Breast cancer risk assessment
using the Gail model. Iranian Journal of Breast Diseases 2008; 1(2): 53-7[Article in Persian].

34. Lai JH, Park G & Gerson LB. Association between Breast cancer and the risk of colorectal cancer. Gastrointestinal
Endoscopy 2017; 86(3): 429-41.

35. Muller A, Edmonston TB, Corao DA, Rose DG, Palazzo JP, Becker H, et al. Exclusion of Breast cancer as an
integral tumor of hereditary nonpolyposis colorectal cancer. Cancer Research 2002; 62(4): 1014-9.

36. Buehring GC, Shen HM, Jensen HM, Jin DL, Hudes M & Block G. Exposure to bovine Leukemia virus is associated
with Breast cancer: A case-control study. PLoS ONE 2015; 10(9): e0134304.

37. Robson ME, Bradbury AR, Arun B, Domchek SM, Ford JM, Hampel HL, et al. American society of clinical
oncology policy statement update: Genetic and genomic testing for cancer susceptibility. Journal of Clinical Oncology
2015; 33(31): 3660-7.

38. Marcus JN, Watson P, Page DL & Lynch HT. Pathology and heredity of Breast cancer in younger women. Journal
of the National Cancer Institute, Monographs 1994; 16(1): 23-34.

veq Ve ObT 5 e € oploubs A0 093 cmnodls 39l alxo


https://payavard.tums.ac.ir/article-1-7139-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

R

Ve 5 Salea =d9s (5 s

39. Henderson IC. What can a woman do about her risk of dying of Breast cancer? Current Problems in Cancer 1990;
14(4): 161-230.

40. Thorlacius S, Sigurdsson S, Bjarnadottir H, Olafsdottir G, Jonasson JG, Tryggvadottir L, et al. Study of a single
BRCA2 mutation with high carrier frequency in a small population. American Journal of Human Genetics 1997; 60(5):
1079-84.

41. Buyukavcu A, Albayrak YE & Goker N. A fuzzy information-based approach for Breast cancer risk factors
assessment. Applied Soft Computing 2016; 38(1): 437-52.

42. Hiatt RA & Green Brody J. Environmental determinants of Breast cancer. Annual Review of Public Health 2018;
39(1): 113-33.

43. Reigstad MM, Storeng R, Myklebust TA, Oldereid NB, Omland AK, Robsahm TE, et al. Cancer risk in women
treated with fertility drugs according to parity status-a registry-based cohort study. Cancer Epidemiology, Biomarkers
and Prevention 2017; 26(6): 953-62.

44, Huszno J, Budryk M, Kotosza Z & Nowara E. The risk factors of toxicity during chemotherapy and radiotherapy
in Breast cancer patients according to the presence of BRCA gene mutation. Contemporary Oncology, Wspolczesna
Onkologia 2015; 19(1): 72-6.

45. Chaudhuri A, Sinha D, Bhattacharya K & Das A. An integrated strategy for data mining based on identifying
important and contradicting variables for Breast cancer recurrence research. International Journal of Recent Technology
and Engineering 2020; 8(6): 1096-106.

46. Dembrower K, Liu Y, Azizpour H, Eklund M, Smith K, Lindholm P, et al. Comparison of a deep learning risk score
and standard mammographic density score for Breast cancer risk prediction. Radiology 2020; 294(2): 265-72.

47. Gaudet MM, Patel A, Sun J, Teras L & Gapstur S. Tubal sterilization and Breast cancer incidence: Results from the
cancer prevention study ii nutrition cohort and meta-analysis. American Journal of Epidemiology 2013; 177(6): 492-9.

48. Calle EE, Rodriguez C, Walker KA, Wingo PA, Petrelli JM & Thun MJ. Tubal sterilization and risk of Breast cancer
mortality in US women. Cancer Causes and Control 2001; 12(2): 127-35.

49. Kerlikowske K, Gard CC, Tice JA, Ziv E, Cummings SR & Miglioretti DL. Risk factors that increase risk of
estrogen receptor-positive and negative Breast cancer. Journal of the National Cancer Institute 2016; 109(5): 1-9.

50. Visscher DW, Frank RD, Carter JM, Vierkant RA, Winham SJ, Heinzen EP, et al. Breast cancer risk and progressive
histology in serial benign biopsies. Journal of National Cancer Institute 2017; 109(10): 1-7.

51. Hunter DJ & Berman PC. Public health management: Time for a new start? European Journal of Public Health 1997
7(3): 345-9.

52. Alberg AJ, Lam AP & Helzlsouer KJ. Epidemiology, prevention, and early detection of Breast cancer. Current
Opinions in Oncology 1999; 11(6): 435-41.

53. Gaudet MM, Gapstur SM, Sun J, Diver WR, Hannan LM & Thun MJ. Active smoking and Breast cancer risk:
Original cohort data and meta-analysis. Journal of the National Cancer Institute 2013; 105(8): 515-25.

54.Lagiou A & Lagiou P. Tobacco smoking and Breast cancer. A life course approach. European Journal of Epidemiology

2017; 32(8): 631-4.

55. Sanchis Gomar F, Lucia A, Yvert T, Ruiz Casado A, Pareja Galeano H, Santos Lozano A, et al. Physical inactivity
and low fitness deserve more attention to alter cancer risk and prognosis. Cancer Prevention Research 2015; 8(2): 105-
10.

56. Kolstad HA. Nightshift work and risk of Breast cancer and other cancers--a critical review of the epidemiologic
evidence. Scandinavian Journal of Work, Environment and Health 2008; 34(1): 5-22.

57.Chen Y, Tan F, Wei L, Li X, Lyu Z, Feng X, et al. Sleep duration and the risk of cancer: A systematic review and
meta-analysis including dose-response relationship. BMC Cancer 2018; 18(1149): 1-13.

Ve OLT 5 e € o)lads 1D 09 wmnoduw 350y alxe o -


https://payavard.tums.ac.ir/article-1-7139-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

it 'uz

58. Zhao H, Yin JY, Yang WS, Qin Q, Li TT, Shi Y, et al. Sleep duration and cancer risk: A systematic review
and meta-analysis of prospective studies. Asian Pacific Organization for Cancer Prevention 2013; 14(12): 7509-15.

59. Palmer JR, Wise LA, Hatch EE, Troisi R, Titus Ernstoff L, Strohsnitter W, et al. Prenatal diethylstilbestrol exposure
and risk of Breast cancer. Cancer Epidemiology, Biomarkers and Prevention 2006; 15(8): 1509-14.

60. Breiman L. Random forests. Machine Learning 2001; 45(1): 5-32.

61. Hastie T, Tibshirani R & Friedman J. The elements of statistical learning: Data mining, inference, and prediction.
2" ed. USA: Springer; 2009: 144-7.

62. Noble WS. What is a support vector machine? Nature Biotechnology 2006; 24(1): 1565-7.

63. Blake RH & Mangiameli P. The effects and interactions of data quality and problem complexity on data mining,
MA, USA: Proceedings of the 13th International Conference on Information Quality, MIT, Cambridge, 2008.

64. Latif AM, Momeny M, Agha Sarram M, Pour Ahmadi A & Haj Ebrahimi Z. Using data mining and genetic algorithm
for diagnosis of Breast cancer. Iranian Quarterly Journal of Breast Disease 2016; 9(1): 45-56[ Article in Persian].

65. Mahmoodi MS, Mahmoodi SA, Haghighi F & Mahmoodi SM. Determining the stage of Breast cancer by data
mining algorithms. Iranian Quarterly Journal of Breast Diseases 2014; 7(2): 36-44[Article in Persian].

66. Ganji MF & Abadeh MS. Parallel fuzzy rule learning using an ACO-based algorithm for medical data mining,
Changsha, China: IEEE Fifth International Conference on Bio-Inspired Computing: Theories and Applications (BIC-TA),
2010.

67. Toloiee Ashlaghi A, Pourebrahimi A, Ebrahimi M & Ghasemahmad L. Using data mining techniques for prediction
Breast cancer recurrence. Iranian Journal of Breast Diseases 2013; 5(4): 23-34[ Article in Persian].

68. Yazdani A, Safaei AA, Safdari R & Zahmatkeshan M. Diagnosis of Breast cancer using decision tree, artificial
neural network and naive bayes to provide a native model for Fars province. Journal of Payavard Salamat 2019; 13(3):
241-50[Article in Persian].

69. Ghiomizadeh H. Clustering and diagnosis of Breast cancer via thermal images using a combination of SVM and
SOM neural network. Iranian Journal of Breast Diseases 2013; 5(4): 13-22[Article in Persian].

70. Kiani B & Atashi A. A prognostic model based on data mining techniques to predict Breast cancer recurrence.
Journal of Health and Biomedical Informatics Medical Informatics 2014; 1(1): 26-31[Article in Persian].

Yo\ Ve ObT 5 e € oploubs A0 093 cmnodls 39l alxo


https://payavard.tums.ac.ir/article-1-7139-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-03-14 ]

p—

Journal of Payavard Salamat

Vol. 15, No. 4, Oct & Nov 2021

Diagnosing Breast Cancer by Machine Learning

Kasra Dolatkhahi! (M.S.), Adel Azar? (Ph.D.), Tooraj Karimi** (Ph.D.),

Mohammad Hadizadeh* (Ph.D.)

1 Ph.D. Candidate in Industrial Management Operations Research Orientation, Faculty of Management and Accounting,

College of Farabi University of Tehran, Tehran, Iran
2 Professor, Department of Industrial Management, Faculty of Management and Economics, Tarbiat Modares University,

Tehran, Iran

3 Assistant Professor, Department of Industrial and Technology Management, Faculty of Management and Accounting, College

of Farabi University of Tehran, Iran

4 Assistant Professor, Cancer Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Received: Jun 2021
Accepted: Sep 2021

* Corresponding Author:
Karimi T
Email:

tkarimi@ut.ac.ir

Abstract

Background and Aim: Cancer and in particular Breast cancer are among the diseases that have
the highest mortality rate in Iran after heart disease. The accurate prognosis for Breast cancer is
important, and the presence of various symptoms and features of this disease makes it difficult for
doctors to diagnose. This study aimed to identify the factors affecting Breast cancer, modeling and
ultimately diagnosing the risk of Breast cancer.

Materials and Methods: In the present study, first, by content analysis and library studies, the
effective factors in Breast cancer were identified, then with the help of a team of experts consisting
of physicians and subspecialists in Breast oncology and Breast surgery; With the help of the Delphi
method, the factors were adjusted and 26 final factors that were numerically correct and string based
on local and climatic conditions were approved. Then, according to the final factors and based on the
medical records of 5208 patients in the Cancer Research Center of Shahid Beheshti University of
medical sciences, to diagnose cancer, Decision Tree, Random Forest, and Support Vector Machine
methods were used as machine learning methods.

Results: In the first step, by content analysis method, 29 effective factors in Breast cancer were
identified. Then, taking into account the indigenous and climatic conditions and using the Delphi
method and also using the opinions of 18 Experts during three years, 26 factors were finalized.
In the final step, using the medical records of the patients and the results obtained from the three
methods mentioned, random forest, had the highest accuracy of 94.75% and precision of 97.26%
in diagnosing Breast cancer. It has been noted that, compared to other similar studies, indigenous
databases have been exploited, the accuracy obtained has been very close to previous studies, and in
many cases much better.

Conclusion: Using the random forest method and taking advantage of the factors affecting Breast
cancer, the ability to diagnose cancer has been provided with greatest accuracy.

Keywords: Breast Cancer, Content Analysis, Delphi Method, Random Forest, Decision Tree,
Support Vector Machine

Copyright © 2021 the Authors. Published by Tehran University of Medical Sciences.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
Non-commercial uses of the work are permitted, provided the original work is properly cited.

352


https://payavard.tums.ac.ir/article-1-7139-en.html
http://www.tcpdf.org

