[ Downloaded from jhbmi.ir on 2026-02-01 ]

Ly Gt 5 S Kl 4 ales
Ky Kl gl i 35 o

1¥4 09-Vo o £32 o lad 52 052

40 ylas 30 31 31 plKn 99 ) AT Cug 5570 0395 SUNOS ) Jiho I dauigi
S 33099, olbo g

St comz 393 Conolome To313 (SN ot lons " OLodE Lo jhosme F o 3y Olow !

AF/ENA 1l gy @ AF/0/70 (4o Sy e

5181 (S5 S (aeis sl olaJde (colSoaly (lacSuSS jl oslitwl b o)lg5 so 45 395 o0 03> (LS Guiss ) ) Ao
Bl g S5 039y Glb s 4 Ml gl (392 lad oS L jlas yy bl

SleMbl ol (6 )s) gon danas YO ol (ol 3,5 YYD 5 jlows 3,8 A Jolis (clodly degasre ¢, S54L5I8 )y (ol )3 S99y
Slodl )3 eSKSS 30,8 5 bl o VAT Jol anle aw B IYAD (slaJlo 4 bagsye layl jasis a5 col Sl Jols
a5 02l In e dnsgt (lyy (Solnd (55005 5 ones 552 3l (i Oy oy el Jals (S5, Sl
Sy yee 0jg> (598 03l sBW 1S o et |y (Sbh 0je> (glp b Jde ol)S ST 0 00 drwg [ SuST g dds dotiw
Db oslitol Tyl BB Jao (s

4 045 031> drwgs (ST pud Ao A 33l (S0 S (aseds 4 B Jg8 B oL L o 00l drwg by Jo 1 bS
sl Qe o g W8 pasuiie (g slaal o b 1) Cawpdb g sy do b gl SO (HBly ) Mg 20b
Cudly Jdo 93 lpad o 03 drwgy sla Jae sl jlamd L 1) Jao jo lawg Codlw plla o odd g ddye sladgje
LS Lyl (Bl slod o eolaiel Caa odd pd sl lze

Sl Uil 3y90 slaasis blod 5l b aSl wigs b)) (SuSS bld 1 bl s & o0l 031> drwss (sla Jdo (6 S A
535 oy 3 Wl Bly S sl 2] CublB piman g (S 055>

Ol BB g5 S (55 039y (sl b s ((gai0d) ¢yg70 0j9> (55l 0al :lbbj‘g S

A{MIJl:s,;;l;\(li» 355 CRES S jgoe 050 Sl 03y Jube &S5 dnw s pmellaes B e ) 5 ¢ madlds 0305 Db (L juaze LD Olay 031 1 EL Sl0
BA-VO (Y VA o5 S ) 5 oDl K 5l s .53 0355 Ol s

Ol atale ¢ gtiale doly ol 313T ot €5 5upalS” 5 5 0tSCils (oMbl (5335 5 5 gunalS” pwckign 055 ¢ o m eeDbl (65 5li5 uvclign L)) ulisyI87 )

O ) 018 €0 ) x5 ol o813 (i i 0S5 s i 09 8 sl i guntign (5155 Y

Ol Slaal s s (S o sle ol ¢ S0 5 0l Ol por 05 8 ¢ b 5 Jaoms 50y VT 5 Ol por ik 3870 OLtils 0l o ol o s Y
Ol 08 ¢ by dogh (S pske o&eils A" 5 1S e slen 0dSKiin g kS 5 1S (la (6ol Dl 5 e skl ¢ g5 ST (187 F

ale donly oDl 55T o8l colils Dbt ¢ sgtiale oy« g5 2 J 9Bt O 93

« Email: barazandeh_i@ind.iust.ac.ir FABYFYY Ve wled 6 slods e


mailto:barazandeh_i@ind.iust.ac.ir
https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

S)52039; Olb yw pISIRI95 RS i (s30 03

250 i 423 9 y9-3% L A0 erre slaw 3 (G
oo 3> o L Ty WolSuud (pl VUSWE 0,8 puans
9y e sl Soals 4 o8 el i ol om0
Jolds yome 15 as asladhy g ceodl Crias (sloodls
A0 Wl )8 6lS5 (g piidie 3 4y hlow 4 &Sl Sladss
" ey 4 & Cosl (SliioS Jold oS jooxe ol

IR 5 prenad oty sl

k) 8y ol e 1y

i

{1\ o (el (1 s AL

Ef 5 o L ladps clogns (S0 b

’i de g i LA

—3% g S Al

é; L e 2 e L¥Y

Sl Crino 43 (5918 021 1Y S

Mo aS W o Ll peizred [B] lede g 033l y
23l e robe gl dde dwg 4 0je ol (pdire
78 P ohSen g )bstnl 5S> canl (6,503 0j5>
& Gy Gy e Lol Al oyl 50 b
o U ool wlgs o o0l 3)50 SiSS g aodls g4
—03lw | S qaaenal slacs s calises glgil bl sy
Sl S5 5 3l o 5 sjluesly 5 5] o BT 5
e 3 V] e s MoON il o ol lp)lS
s 5:Slee i adatly (8L 5 il Jde (Sl ooy
sloluiily) sbo)gSl (o bl (alulid (sl el €35
g Kumar .y, S ealatwl iy 3 (Sws slal
Cd ) pudy g phd (Solw 4 51 a8 Ladine [1] ),
iyl ealaiol Lol el gealy ojes B 0 (gl paouas
=4S D9 oo (Solw Hbld 4 By NS (oo paoual
EF—ae ogh 1 (e ol (ladu (sguan (as sl
lans e S oo 5l ccwls i o959 L a S Wi wn
o S5 S ol gy Sl b s 5ylad by
g9 daddanas Olouwl ( oglS )50 059> 4y (3L yliue
5l (Siwn (s9LS ooy (glys oalaiwl 590 41581 p 5 g ool
Ces o S aw I VY] ol,LSen o Marcano ) - |

dodlo

Jlaisl s g 03l (o dis @ge 4 oyl &5 oK
Gl e slagley 4 g Cuwlpdyleyd syt Hhun
039) ol cpiagley laplb ool jl (So 23
olon o 5> (Sod s S by ol Sy
By > el S laplap b 6 S 5l
i s 5 S b 4 (ONCOlOGY) (559553
o)l e g gl Jolpe 3 gl p I (6)lu sl
290 Cdyday 48 (St oml bl 1 S plepd
a3 o s5 sl o 1y slow iy b (S5 i ploxl
sl o 35 gl jl & jo o adl 90 4oy
5 Lioh S [V] 0,8 eolawl pwesd g ad sl Jo
Ordle 6350k 1 (ae SIS I (glasgare (golS0l>
S8 580 (s sl Jde drwgl 4 Llg o &S sl
b 8368 gl 1y gglSeals [V] ), Ken g TaN S
s ye (55l S00ld Dy g0 muzes (glodly wlio | dudo g s
059> (slaodly 5l sa g il 3adss pl ks 5lales S
o=l G pd (S preal & &S Gl date By oDl
LS SeS 059

Hhd i o]l Badme [Y] o), Ken g Wells
olon ol 51 Sy iS5 88 ol b Sy 039, ol yes
025 393yl Yl dijn By piline Lol 15550
g bl oo s (5B 5le g 035, (SHk e s Lol U
Loy o ye (233l wlg oo jlad (355 (o5 S (e
Lo g pLSing; (680l ye sl Jlas pp ohlew (30 )18 B
Lol 8l 50 (S0 (sl 86 & eizren 5 Soglise
039y by YL LSy & dogi b s GRlidl opoly jlas
2 e cdnole oy ol dzg B (eod aipie oS5
4S8 olaJie 929 (s SIse slapstalof] (392 (o g
oobsl 21y Syjm 039y lb s 4 3l 81 ] Jloss]
9 SR 4o Wlgi oo Wy (o3 jlad (gla s ledll]
Ol [¥] a3l S50 ) Sby8 slaeal) o > Olew:
Sleslawl L ol 8l Sus) S (aseds Guiod ) Gun
S gt pyliin &y 535 o3 33 i sl
S il (gl slas o5 S8l ) SyE Bage 5 sas S8
bl il iman g oMo pliss 5 31,30 5 o o
Al o dwlgdl

U1 CtS clmd IS a8 Whools s [B] oMl 5 5],
ol oBus aw 4 g o 1y Codls Carias > (59803l 4

Journal of Health and Biomedical Informatics 2015; 2(2): 59-75 Fe


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

09 b)lw:: (09D 8,93 AYa¥ OWU

(S G 9 Coothos S5l s

b ol dame 39 plindg5 (it Sl maenad’ Gludy
a0 50 ilodld dsiwsgi 3y90 yr Siee SVl 1 edlil
el o o ¢y Jae VO] e 4 Anand
03> de gy loyd 5l s Sy5 039, (il s 4y e Lo
S olas e a8 oai 0oy LS 3adod ol ) wCowl ol
AalS 5l (SIS gl (egran phop g (e SESS
33,5 ool cliy Judow )3 (o )lel clacSiss ol 4 >
ot Sy Jie 93 V8] o e g Grumett siss
i (>l il g S)iedg) Gy ()len 345%e d9e
A 48 A o s 3o oyl ol .l oads 0l
A d L W] o) Ken o Shi .col 63,8 Jos SR smas
4548 S )loygess o sln S50 bl asgerme S (85
e S8 sline G Gk I Al ((Bolal ©jg0 4
=l crpgies S LB ) clonds duwlbre Badod )d ol
oala ol b laodly Juloos colos 10 ¢ S w0 (gl ys 00
KoBgr ool il w2 )98 G g9ee 390 JY il 5|
ol 0205 drwgi S y5 035y by il (gly

ol e Sl (g0 4 [VA] ) s ROMaAN
Aol ds o a5 ol ons 03 LS B ol o lasly
2 posls Loy Ladis 4 Wlgi o0 S5 039 oy
5 Al-Bahrani .ol auly pogdlgie jogas 4 (9>
SiSS (i 9 ol S5 5 cpiz S VA )
o0 9 03l (laded) dewg (sl Swed (o S
Sy 039) gl ohlow b (i 1 i
2500 Dilodds duolde vi b ladied) coles 5o g 03,5 solatuwl
el 48l |y i e oo 281 sl e aneS
19l &S 3l ealazwl b 35 [V+] K 9 Stojadinovic

ool drwgs sl i Sl eaesal (latdy el (p e
Ll

sas &b g g ey 4Y Wa (e dSud qereal
S (B g @l Swobe sl ages g S
Ll )‘| s ..\_314:3)5 odlaul Sy dhg,;,,»‘ L Q\)L&g )
50 5 alodgs 0as ;S LS5 A 5 odel Cawd 4 B

A 318 el iy Iy cymile o3l 390 (glBCSSS

JSie 0 S o odlaiwl o8> (pl 5l a8 sladised) s
5 Chi[Ve ] sl YUyl 15 o (gd03, (o8 Lol ol
B edle (s 035 whaas oyoSU S VY] oy Sen
QAT D CB g diy i s po 45 S o Sloen sty
So L) masedd Sloeal g 03,5 i ) ()lon
Ligy )9 o oo Sl ol a8 o0 gl Jlgie o028
ey g aivjp Jlas L S uS oo o |y olaiole]]
Golow paseis b g ams o Gilisl ) jaskis cds Vi
~aSd 0w Cpie Jre Jlais] gladied) g o aBgio
Olal 3 Lol oS da ST o (Sobar (258035 5 (i sl
s HUANG 3o ) [V ] Wb oo o> (S5 Siilo i
J85 95 Ui an cumdg b phlen pasds VW] o) San
-o3ly bl 2 6595 J S oss Cundg b olilen Sl 5>
03) gy Ao il 0Ad () (2295 9 Alulitily sl
Aedy Se Jolid Baios ol 53 e sla Sy b g
OS5 5 el B> 0l (i e (Jlos]
SlaSusS gl (i 00 B Ll o dlitwl (Slued

ol 00 duslis dauasd (il i (gl 5 calise
Olidos oS5 039) lojmw (Hlon (39 Sloo 2929 L
Gyl Sealy 5 ik ca S oje 10 (g)lew pl g5y SV
ol 6B (Sl i () e )l 08 plo
plosal g JUl op,50mly L plimdg; oS can g)lon
o=l B el ) Jara Cowl03g 9 gy (piore
ang L] olKen gONG oy o i 1y lisdios
392 L S)i 039y by (e 20)3 0+l i &5 ()]
g S A d2lge (Al jla (g5len duone

£y Journal of Health and Biomedical Informatics 2015; 2(2): 59-75


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

S5 039y ol pw pISIR39 ;5 ALS S (g4 03

Sy 39; olbyw Sslowr 2 918 8313 2592 ;0 ClRESS 2Y Jgaa

A yo O lows Slaws B SiSS

N s

S SYY
C45 fooud) CB ) g

CART wlues (48005 -K CEA ¢z 15 Kl S

[VF] 0,52 s ONQ

o (sodld ( g5eladly (cbvodld

(559l sloodly ¢ Jloys

S Y\s K sgian as S S5l ol (Sl S g 0] oles  Anand
O9)5) 9 et (805

STt £y Oy ) § (Egan omac a5 S99k slaodly (K8l S g0 [\#] oK s Grummet

] avA oo & yoce 390 JY il Folesyes & [W] lSan 5 Shi

S e
S al 9 poreucd 26 (St (oS ) posils (slocnBiyy DA] olylSen g ROMaN
s (omas Kb

STt (R as e e g ol slad 03, So35lgsl slmosls 181 D4l oK o Al-Bahrani

Orien g ol C5)0 glyil
St (g5
S VESYYA O g9k s S5l (elmoals 1,291 [¥+] o) o Stojadinovic

o gly 00 (6yglaen o3l dcgazo 18BN A 5o
slrdanad gy ol 4 Baiod ol GV gz j1 (S
039y by mawss Gl ddlas 55,b 5l kosly oy
U""““’U 09> L)Lj)’) a)stLo Ored g [\“‘\“‘Y\—YY”] Lf)),s
ol 2,8 ¥ SleMbl Jolis 031> dsgozme (pl ccuwl 00
ooled Bayb jlole cutn Jobo )3 03> degasme (pl le ML
o Ohlen loodsgyn (wyp 9 rpa> anbae (i
b s a0 Mo Jylew ol 51 58 AF 39 canl oas (6 9]
WAY Jlo Jol arle aw UYWAY (sla Sl po o5 Ldgs 039,
SSolls (S BaiS anslye 5l g Slosds edly jasis
3 4S5 35 oIl 2,8 VYA i SleMbl uilodgs jleal (S5
o=l el 1y golew opl 5l slalis g w3 Jlo V-
danad YO Jols leMbl cpl sl oad 03d 1,8 degome
slrdanas il (gaodiwd 09)5 dw ;0 bdauad .l
90 sl aS o)l p (S0 S degammo pl 0 (oS
090 03> dcgamme pul jd el s S gy lasy ke
el 035 4bdS Jlo Vo ) lawgio jobo 4y a5 dy50 o
Aol 0390 s | i hlew lp Slej oyed oyl

o w o aw Oy & Olddss cpl Ky Byl )
OBy sl 1y oand Sl Jae (35)) 45 39 485 Jlas >
1St 590 ol 3jles 51 [B] 48 asuie coMw ojg>
s o cosl b)) gladomis (b e 0jg> g5lSe0l>
9 0455lp A8l wod B 5 Clix ol ()l 9 ) g S
s 0o ol Slados (e jl a5 S oo e [0] LM
ol 5l gyl g By oo pl 4 (Sl
Aot 5 5 03,5 o o] (S Luj) 5 Jae )
o=l olddss ao e A 5l i )b (0305 e 2B
S e ol (ple Joe 2Lyl (sl €85 domis Sl ojg>
Vgano 039> cul o3 (soac garms 3 o pl & 05 L [5]
Cby i (mByo iz ) o Oilgte LS @)
2 83l ez 3 29 Anl (b)) Ao Puslial
5 gl 55 slales ials gl do WS ayjo (35 L
Lallas g5 oyl Lol Lol 15l uwslio o ol Ll oo g
[Pl sl awsly i (0 )3 1) 495 Cnpomb

Sz 039y Oy (6 gm0 4 S8 a0 (] B
e a5 (555 S S5 e 330
gl Jolye ) s)low iS5 olon cnl & 59 S
Jod Job cBo b wilgn &S Juo arwg b Bu opl .cl
039 by 4y Sl i 5 511y 331 555 S (555
ol 4Bl 3850 WS oy S

a9

Journal of Health and Biomedical Informatics 2015; 2(2): 59-75 £y


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

09 b)lw:: (09D 8,93 AYa¥ OMU

(S G 9 Coothos S5l s

SNj Sow sbaapas ¥ Joas

Dl P a o Ylade ko o
oS S oS oLy oy LS YUu - eyl
S35 Jsb > Jo 85 i 6ld (6,8 cog Yes/No alus o) oy
Jlsde BEV/ JUo¥e BN/ Jlo¥e bY- / Jlo¥e ) S/ L3 R s
s 5 3 Gt ] olsd S U0 e ¥ BY 1 ood ¥ a8 /s bL- Js
Celu ¥ BT/ calo YUY/ celo ¥ 5V / 58 | colu o, /gun £ Sogb el
odsg Ve 3l i/ odeg Ve BV /0aeg PO/ oaeg ¥ B Y foseg YU ) /g o - 3008 CubsS B pae
odsg Ve 3l i/ odeg Ve BV /0aeg S0/ oaeg ¥ B Y foseg YU ) /gma o - plo B pns
odsg Ve 3l i/ odeg Ve BV /0aeg SO/ oaeg ¥ BT foseg YU ) /gma oL - Sl jaw B yune
adeg Ve 3l il oasg Ve BV /odeg PO/ odeg T LY /odeg YV B\ /gun oL - ol (g)] ) CubsS e
Sloyd baaras Y Joso
750 T o0 ylado JPTSgRT
855,80yl slos ] yolef .y Jolis Yes/NO o3, by (Solgils diles

S o e on Bl Jols
S 9 U« SUBoISGS ¢y 9 gl Jolis

tSwgdigeSa o (sSwsigdsS Gk il paskis
oyl 9 g0 «y39 el Jald

Yes/No/ Not Now
Yes/No/ Not Now
Yes/No

Yes/No

Yes/No
Yes/No/Don’t Know
Yes/No

Yes/No

Ol Jols sl g5 o aiiles
ekl 8o sl o8 s dijlo
ooy (e Bpas il

D Oobing B pan dile

b ddles

)i 039y Glgy s able
Ciariml Jro U5 slaigey9m B yan
Slale ol

wigip & poles 4l gladie Jold iz (la S
5 0N (e b Jde 5 die 4 oles al oo
mJae e e oyl sl G o losds 00> dawgs Sad il
P U ead olsal calise sladis o iy iy @b sl
i 1, (Cost-Sensitive  Accurate Ensemble)

V-

ol 0315 acgozxo

Agod (e 0310 4 gocro

Ba> L e3ld acgocro

oP9y 3 Lodly (39 ilgnels S > sl Baios ol
Cdlll IS 5 g5 ig0d Gl o yob 4 9 S5 Higes
SMOTE (Synthetic Minority .Sy <90 4
o=l el sai oolewl Oversampling Technique)
ol oa 1) [Y¥] o), Ken g Chawla buwg o,
2B g gl (il Jie ke ¥ SS 16 5le 0
o3l s IS jd 4 ja b les aad o Ll 1) Baiod
L LlaJao | glasgame Laodly (o3l i 5l w00

o 5 conilio b duapas Wiy

v v

@ ol 5500 Bagging 55! 9 Juls
e Llae
Heterogeneous
Bagging
—
\ 4 \ 4 y \ 4 \ 4
4l sl Joo 4l b Joao 4l a1 sle Juo o s Jow CS-ACE
w50
Sl s b oY JSWS

Y Journal of Health and Biomedical Informatics 2015; 2(2): 59-75


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

S)52039; Olb yw pISIRI95 RS i gy 03

ol oaliiwl Q)']?:nl_i slodly (59, 0 ad b rases,
YY) conl

Ao s gaundy 1 ( SWST (b, sasuuw
Eb Clegibge jl S dip ay wlus (6500 12
o gl Jao el 3 [YY] Conl cpidle (6,300 o Baiod
(00 €83 lomis gly (gilime i 4 <85 5l gane,
sob 4 &S (6)lse dlas 1add el Lol dgus o 03]
dsedy slas Auid g bﬂfd )Ja.» 33 0L (6300 pusuo
o) I g5 slas o (O3 cute) | g9 slallas I eiie
By slod p Lalas ol bl S o (58 il Iy (3K
o sl by (upin duje Jbe Glie & it pl
2wl Al ol WSe do i jl @glate Sl e
slaJas ol gl wlad ly ol dominw CBd as
LYY] Cons (giied,

P AS lasie Joan iy il g id g Jesa (Sib
il 35 05m 2o 3,85 o )3 o3l 3,50 3l o
Vg S (e e |) Jio cmlus (e Jgia
el Jlw > @lisee Jolye 13 1) solow cnl oy aizjo
SLb Jbw s Jol b jl g sl Jlo o il & (pasets

Jol Jbwr 45 lisee Jalye 43 S350 039, b pw sloyd ais 32 :F Jou

Q2 Sl
R ol ol dl 50
©95 ) R
$ \svsy $ yraor $ A0y 0
$yv.aq $ vosaa $ YvvAY I
$rs.ay $r.vv $ro-00 1]
$rivas $ FrasA $favyy i
$ Frosy $ vasys $ e v

a9 w3 ) )Y i ]y alie dnsbre oy S
) ol s Loy dizjo 5 COICOSE L 1) 5Sgiglss” s
Joi dnug (slo Jgo,3 0 Jgio oS3l s Lt (care) L

Aoy o bl |y ause

W3 Jgaa drwgi gladge s :BJgan

0D o e e oM e e e

LSS (i 5l 35 cpl 3 02latl 3)50 (S SESS
Ll e (S 3 Siloyaasl ool jd edlawl 3y5e (gais0n,
Saaed) | eglide slasies) 09,5 5l s ol [0FYD]
(Support Vector Machine) b by peile
(Radial Basis Lol 4ol U o awa Ly SVM
peonal <S> ¢ (NaIVE Bayes) oslw 50 FUNCtiON)
o35 ey 6l (slbdined) 09,8 5| uuwl 03,8 odlisul
58 edlawl 5,50 (Nearest Neighbor) Solues oy
Sal0aldy lawi ol ! (gl Bains cpl )0l 48 )F
oy 6 ylol Slwle (gl i odlazul Weka 1531 o 5 5
5 oslizel EXCEL 1331 55 51 Jghis o b yloges

z95 o cawlio polie Y 5 Cinyls yel)l 95 RBF atus
0B (sl 29 e died) B> (Al cese (CY)
(Crid &S (g9) e )21 (CY) ooy
-]l 0ds Aogi (riw ol 5l edlauwl L Search)
WA 48 )8 S gt cpl Bt pl 0 [YESY
sbadiw (s ool )3 1SS (2] sl
G5 )3 o odlitl (gued) slapi)sNl 5 Shos ()]
o le potde | gyime Ladoriw (ol Ngd oo (B
Sladmiw (pytege Baoxin (s [Y] (S5 00,
G Canicio )3 (59l S03bd 0jg> 3 (ST (2L (L))
LYA] Slosss oolaiwl 0395 cpl clisass 35T 45 g 004
ey e ple olul 2 857 D)) sladstis ale
Colus (ACCURACY) €85 4 (5 sn 9 5n iy
(Recall) s 31 | , ) (Sensitivity)
aS 5,5 6Ll (Precision) cows (Specificity) S5
SLIVASY ] wgds o odlau] (S gy Ssloygail ool yo
S S 5 dbmaomin cpl 51 (6 ool )90 (sladodin 1503
659 934l pb F-measure s cul glgdlys g coro
S5 6 g-MEANS 45 cawl Sius 5 Cumlus I ouS 5 oS

percision . recall

F=12.
percision + recall

| + -
g—means = yacc' . acc

odidd lid ACCT 5 Cumlus odizd yLis acc’ aasly oyl

Sl e -colCost B*colCost
ly oo a*care —care/y u"l—’))‘ d‘/;_; u_)l_o.A.Q?o )‘ ‘_g)Lu.u D domw L)" | §ﬁ5
Journal of Health and Biomedical Informatics 2015; 2(2): 59-75 ¥


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

09 b)lw:: (09D 8,93 AYa¥ OWU

(S G 9 Coothos S5l s

3 S o il al L il 1 B,y > 0)
il sladoriow dguy (et 9 dnjo Joda yolic
S5l Uy pol CAMe 4 it e oS o o3litsl S
oy 31 (0,1) Jolpe bl Jlo (slaatyzn SMB g oo

sl oas 43,5 L5 5 (ILHLIV) iy 6lows £Vl

odlitl  giliseo dizjn sl Gl e alij dodts s
S 3)S QLlly (Jue (oo o e s ogdle B8
Al 03,8 Joe L9 s 00 (SESS ladorin Sl ]
-t 5 Ay j dotie o &5 ol lp Ce en 4 [YO
A (S gk U 09 plsl dodlas cueanl b (ST o
(0, ¥ 9B 0 cmlps 513l ()05 ol s jl cad

IV (costS; — costSy) + X1V, (costS; — costS;)

i=II

care =

g o sloaja ials ) oolerin Jio &l (6,6
o o 5inS ol 0 b daled ceoMw pllal s
Jie Jle 548, 0 a5 00 doximw g dawss |y (ldoninw
- . 356 MCE (Model Cost Effectiveness)
(o ol Agd ya 50 s glaodly le I dois cpl
o y bty Sy a bl S8 S a5 ol
90 Jois audng LigodSlnly daTP a cosd ool
2 Solon pEmg) @iS L oS (gl jo (:Ske 5 el

Mbuﬁ TPsave Ab') LJ‘"

SFavg

6

Oy sl sbranie i Jlo (S48 po 4 (g e doi
4 (S (k2 BB Glie 4 g Canl YU Jly S5 009,
5 (o= 5 L 039y as) by 5 )3 iz Loy L3
LS ojg> an ang L [YF] 0)b (ilew Jolpe oo
29 o pate dgw b 4 ja (gl 18 9) Ol G5
sbajite olod dpja Jlo plgie & & Cons oo 90
4 oz b daS e g b ai, S b LS ool
Loas caus I adsye > 8l sbss > ol g )lo—s
loaiimons wiS IVab o 5 Giligjlon o (pased
o=l 8 ol gl 4 glisl s e 45 Jglite
593 9y oyl sl BB Galisee sla g i o |y ples
Olie 4l G 0j5> d8Me 350 LilgS 0 &S (sldominw

w
TP, .= Z nums, = (costS; — baseCost) + numS, * baseCost
i=II

baseCost =

LS gl oite Canpdb it Sl A6 Jlo b e
Ol 298 puS S Cannd )3 0 g2 dbyo e L
" dbxe pj daily 5kl g Sl Ko oS, ke

ol oo FNIoss 1y dlasly (sl jldo oS

costS, + costS,;

2

ST S 45 Wi (63181 3laws NUMS; dlayly oyl
o) oylow (ooBly (slis p3 g ond o3l jasis sy lal
33 oleyd diysm COSES .l oas oS 1 adsyo o
3 by dusn iy 4 COSES) 4 COStSp g 03g: 1 als 4o
9 ol e 1 Sle DaseCost 5 wwa | 40 Jslpe

Cowl dlsyo

£0 Journal of Health and Biomedical Informatics 2015; 2(2): 59-75


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

S)52039; Olb yw pISIRI95 RS i gy 03

v

FN,,.. = Z nums; * costS;

i=I

FP,, .. = numgp * colCost

colCost 4 L3LS slac o s NUMEP alaly ol )
Sl ge (Bl sladlia ogMe 4 oSuwgiglgS Cuns Al e

Jas (S0 (g, Jise YU by 4 4 g
Dgd oo dmole pj alaly 5l cus laodls ¢l (MCE)

S5 S 45 At (03],8] olus NUMS alaly o) 5
lg sLod 53 g 00 ol e yas oS oliusl 4 Lo

sl 00 (S T Al yo 3 bay] (4 ke
d LS slacate Canpdl dmyby B 4 oo &5 SL;
2 oS o Al 5 alasly ) g 0000l FPloss 1) 5,51 50 50
P (25 gleS Cand S8 & 0iS (0 1558 35

o plol b i 95l )90

Z?GId=1ETﬂ'ﬂL’S - (FNIGSS + FPEGSS))fGId

MCE =

Oeile g ol by Hlp cpdlo dsody a8 ol lis guls
7503 3yt Egeme PAAYIV €3 b L aes oy Yoy
By L K-NIN oy 93 cpl 51 e 8163,S" o apits ¢3!
oo Lol 15,13 5055 1y oS CoMs] o wcmatly 41,5 ZAY/Y
S plad py (555 S L33 paseds 53 Gl )b
> e (sl ggeome )3 351 03,5 Jos K-NN I e
S gl 5 €83 domis Bl oy joy bl

Ldgy aiesy 503 5l yiee §-Means 5 F-measure qe
s34 el ol olad )3 &S cunl pl as gy LI (K00 &S5
e oyl A g i Cawles 51 Sho Naive Bayes
b (S0) Seow b33 aseds )3 (S sk 4 laaie, oS
ol 5 5257038 Jae b (5255 S b 1315 s
NaiVe o wlus dsiw b jlas coul ol Kod asg
&S dme pl 4 dgr 00,8 Jes i 631,500 5l s Bayes

T

=W

i Y S in (55 i L 3 oS i plon

ol Ladanas ploi b ool degosro (59, Il o Jio el
oo oS dgubo (gly g sl as 5l 5ol aoli Ll s
S yie s gorme 125 3Ll 5 uliol slodanad Bis 4
-G ob jl Ladanad Bl plad 48 )5 danas
A plool premiad c5 0 dles I aodly (g5l s pas sl

Byao dawas ¥ Bl U ba o) sl ml ¥ Jois
708 CuboS izman 9 Sl B pae cdilinle Cdle (9090
iy ldomuw olod baawas pl Bls b s o ol
L2 o i gaudao Cpl.Cudld Do baasedy eled jd
CBd e sl S il conlio degasmoy 5 S Gl &S

y 09 2L b ol sla Siag I s o Lial38l],

1y a3 S Ly ol 81 a8 5l oles pig dised, oyl
DD e S
Journal of Health and Biomedical Informatics 2015; 2(2): 59-75 s


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

09 b)lw.:: (09D 8,93 AYa¥ OMU

(S G 9 Coothos S5l s

835 51 (Shaapad L diy 5o & (ol b iy 03, 7 Jgan

g-means F-o Spy Comles wds 951
measure
LAY YANIAR 7. AOJAA AT YANIAES AR SVM
YARYAZS YA AN 7 Aof5 YAIAE=7\3 Naive Bayes
ALY YA 7 A I¥¥ ZYVIEY 7515 20lov J48
7 AVIAD YANAR 7 ATy YA L AYIY £ ¥/0¥ K-NN (K=3)
AN/ ¢ YANOE YANAN ALYANG ANIAESTIS Bagging — SVM
L Alo. LA-[A. YANAN ALY AAESTAS Bagging — Naive Bayes
YANV/as VANIARS 7 ADIA- Z YAV VANIARESAE ol
(J48 (y9)

P 50mle DS slacate 4 O o die s ludy
Dy e, ;500

aS lnbange e pleta i a wlee (gaie,
s 005 (b (U5 s 3 033 S) Y Jpie ol
ol g o yslo sl )3 sl 0ais 03l yisled A
B3 50 30 Cwyd e is il 8b dgw i ydb asuls
ol 005 48,5

B (e lo 1BALEY ) (KiSu yo2 )3 (S s il
(S ) S il (ki 45 A2 o lid Waaied,
D9 pade S WWE L laidy )l (pile 4 by po jlas
VOV L K-NN @ by o ollo (5055 S pasets (st
OIS by ieS A4S Cowl ol 200 &S5 g asuls
oM 09> 53 39 L)y by J s yile 551, (FN)

A0y LIS lacuse dia oS sl (pl (K00 A5 09 0

@l dysp Joua Y Joun

XN
ol i oS K A
dly sty % 3.y

g 3 & (b (ylindy 5155 cpamilo :A Jgu

g-means F-measure agp ol O | cdy | cdd 55!
YANAL AR —yY.¥ VAas AR YA L MNNAEY /A5 CS-SVM-1
YANVizs ANAZ -yaa AL Ly AR VANV iz=via CS-SVM-2
YA YAZZAR -\\.f YA\ A YA YAZANE=Niz2 CS-SVM-3
YARYAS YARAE -\\5- 7 AN AR 7 ¥lov YARYAYE R 7i2N CS-SVM-4
7oA ARYY e ALs ARSI RV

W32 4 olus (Soluod 09 75035 A Jg>
g-means F-measure Ay oAl Cukel il cds) ds i 55!

oA

L YNY AVAR —Y\YY LYY iai YA YA ESTAS CS-KNN-1
YANIARY LAY ) 7\ VAR YAVAR ZAVAY £ 2/¥Y CS-KNN-2
VAR VAZZAY —FAYY yAR's Y VAR LENAY £5/¥4 CS-KNN-3
YALALS YA -q.f 7 yay 7 AN yAYAYZ YALTRIE VAN CS-KNN-4
VAT VALY -Yeyv YAMINE =g Sl

£y Journal of Health and Biomedical Informatics 2015; 2(2): 59-75


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

Ol Ko g 0055l 40 S5 009) ol pKRd95 CUES Cpa (g 83,

Ay A ol 00w (5w 1) ¢ Joan

g-means  F-measure P Cule] O el ) cds o 35501
i

VARYAY AZNE -V¥Y. A 7 0% AN JYNE- £ YIAY CS-NB-1
FAIYY A Al 7% AN eIy YARYANES 772 CS-NB-2
AN VAL —\Y-- AN i3 AN ZVEIAY £Y/AY CS-NB-3
L YAV AVLR A AN 7. of ZXIAY AVALE=TALS CS-NB-4
7 YAIYA ALY -a¥ AR TAN ol
CS- ajm an o 5 (328> (2e55 Muod,y &S dody ) L K-NN g4a50 ;5 4 smd o LS 398 Johi> s
ACE (Cost Sensitive — Accurate Ensemble) Fe sl a3 5650k Ll S = VTV ) aijo (0L
A o ol jd sladod) oS5 Sl ol 4B S S dodlian ST Ll 3gm 03,5 Jae yigo ntines) 150 §

=0y p—Cred g Naive Bayes 9 KNN (K=3) SVM e il oYL al ol Uy Lo 0l jLaite o
5 CS-KNN-1.CS-SVM-3 i ey s (slassy 03,5 oo it st

CS-ACE P W N WYL ol ol JSis CS-NB-1

LSI)_JuwﬁbJM]d)_jdi)dlflJbJwa‘u&L.o)‘ s WSl . .“Jﬁgbb)
(e gladsd ayjp o gl lasizes, S doxis 3 boizes, J IS 10 4 3l oL YU (slaazes, gl
DBl plasized, Sl S Jhe plyie A8 (o ool Jlie o 4 ing: 03,5 Jos basbod 1500 jl g ools
aS oo e, L ash oYL F-measure 45 s F- 5 ey L5l iy S0 opile e (slaaies,
B> oy dodliae OB oy g ol B |y iy (208 NaiVe 03y .40 badiuod, , 55 jl ,ps MeASUre
oS sl die ialS ol o ien o F-measure i dim Sy LBy pioen g bl g Calus BaYES
0=l 45 390 LS ot sbj Gl pas b glejen 203)5 Jos bastody 1505 3l s K-NN 1 03, 0 s
O=leis) @Y Jgr ol o @y an 00 Sl m03) (solod (gblje j1 45 a3 oo drwgs (gin0d) iSe (]
)|J9_A_S).3.)'C_chl)fag}gl_e..&_mJ@OL»ﬁbJ_goa) )J|)Lm - @de‘ﬁgcb)fcblibu‘pm)w)blbxg
.&wlb)y AN )g‘)_j.).}..go.)) u;ld‘): ROC AJ‘.»));U’.:YLE.\Q‘»QM)S

CS-ACE wy03,:) Jgus

g-means F-measure  aiyja Sie Cowles <> w%29!

L AYIVS YA —Y.v§ 7 AVIYE LAEIY- L AEIYYEY/DY CS-ACE

il (glmain bl jl iliseo (glasies) Gidod ol 2 ST 53 00 0313 dxwgs dedy 45 Amd o LES VY gas

g_s—g‘:-*s" c_s"l—i))l u—" (_9*'9|9 LS".’."J PN Lol cxsas [Caddd u,S"‘S" -3, S5 K5 C’L" )‘ I C’L’ uSJL*’ )] 4o Lgl!b -
005 Ak (g9l8oals jledlatwl Slas Bua s oled Baa
21y CS-ACE sed) ol VW Jods .ol a3 domi

Jos i slew djp 4 olus g djo 4 olus e glassy
F- L c385 pn a5 oyld (saiod) bo i i ol & el 038
adlas 6_9‘9 ).) Cw! M).lb & U»L.M> R BYIJ measure

ol 485 S S dg (2 500 A ol A dw ol

PV aS ded o ol gl e a wles sladies ,LS
5l Jmols slalsla s asla s 1) e 8y g F-measure

2500y 3945 o 0Bl a5 job lond Dgr ped Al i Ly yile

ol i anedy 500 5l vasw ol 3 CS-ACE o o (545 0 &1 (39 ko do

Journal of Health and Biomedical Informatics 2015; 2(2): 59-75 £A


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

09 b)lm:) (09D 8,93 AYa¥ OMU

(S G 9 Coothos S5l s

093 4y Joal 4t 32 &1 wlus (51,214 CS- ACE awglio:) ¥ Jous

MCE  g-means F-measure AUC Cdy 59!
$ VFa0AY 7 AVIVS AN NAN) 7 REINY CS-ACE
$ Arvas ANV 24 TAVIY AR aNYize CS-SVM-2
$y-faaA TAIXY LA </AA YARYANS CS-NB-2
$YYYA 7 AYIYQ 7AY A 7 AV/AY CS-KNN-2

o248y o dlwily  Slad (1,605 Aoy laad b
ol 381 ol il azsls CS-ACE siesy 40 s 65V

Cand F-MEASUIE a0 doinw (5000 B yialS a4 Lol
CS- ey L (gao)d ¥V M 31 g CS-KNN-2 o,
Ilis 4y St ok od, o) 3PS o bl 55 ACE
S (5,503 Sy o S 3,51 g 45 3 05

A ol cbalplolen 4 CS-ACE ., 0,\Y Jgdz

ods o3y ylis Jol i o pile jl edlainl b oSS ais

OS5 Aiedy sl Logas zals ol il g5
U 55t e tnlS ol i )5 59 dvg 6 Kol
ol bdg ol dgmg 4y Jo pgrddyo (i 3 55 429

Jgl 43 Jgia a5 & poluas (5121 4 CS-ACE auylio Y Jgin

MCE g-means F- AUC CEy POIPP
measure

$ 1 Fa0AY 7 AVIVS YANIAR -2y 7 AEINY CS-ACE

$vy.or 7 MIVE NS <IAA VASYAYS CS-SVM-1

$vFIvE VALY RS 7. YAJAY <IAA VAR CS-NB-1

$ravyey YA YAYAE ./a- 7YY CS-KNN-1

- ol S 4 s () o 039 ity Sy bl e
CS-ACE 1503 ol (a5 1 Lol ssb o (Sig o392 »

Gl 03,8 Jos yino a5 b8 OWBIL

A )y By g F-Measure a8 sms o s ¥ JSS  jlyges
s, ST ST izzen 5 55ika YL CS-ACE
203y (il Al o (Ked (oS g 03l Ay &y (ol pd

g o3l 203, 5| 5l (S0l g-means jlas ;s

86.00%

84.00%

82.00%

£0.00%

78.00%

76.00%

74.00%

72.00%

70.00%

Average CS-ACE
(Except
J48)

SVM

Naive
Bayse

J48

3NN Bagging —Bagging —

SVM

= Accuracy
F-measure

B g-means

Naive
Bayse

£

&y dy e pf sy 03, LCS-ACE anglio:Y JSG

Journal of Health and Biomedical Informatics 2015; 2(2): 59-75


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

oy g 00551

S)32 039y ol pw pISIRI9 5 ALS S (5 03

) ases,y ¥ S ol oS 7000 4 055 Cawl YA 5905
S o deglin 5 ol )

ey o F-mMeasure qye ;> o) cpl &8 ool 1l oo 45
&S EWETE uolmb- s dl.:b.).;gab) w8 dl.haué.;.o wi:l...,o

45

40

35
30 A
25
20 1 L UK\ iv3
15 A
10
5
0

Average CS-ACE SVM \Ian e Bayse k.\]'\l X 3) BBEEIHE —

O gy e bl JhaS 51wy 03 ;%05 U CS-ACE w03y due o :F UG

Johin ladoriw mp 5 (S5 gladodn pp & din
Sl 551 o ol s dog b V5] a8 Lol g o
A+ 1, F-measure ;g-means «.s S5 (sLadou
$ 1) (S o an g e s il 5 483 L5 )3 sy
i3 i 03, V0 Jgas olST 1o Jlas p3 YV wen v

S o duslie | pl culild

F-measure L 585 v 45 o35 (sa03) o cus 5 opl 4
dw oyl e dodlias @Bls > sl a4 wlas w9 YL

sl &) S (e g (2 ke & ol 4
s9xe 05> (G5l So3b Ban (63 ) LS (Lol )55
Line y9e 055> (5303l al Iya] LB (olagSl Lol
srily cls s o 20 )38 5 Lo 15 (g b

1l Sl J5 51 vas 03y dww o ) F Jous

b 31,38 Jse
Iyl culld MCE  G-MEANS F-measure cds

T T 1 1 1 CS-ACE
1 1 1 1 1 CS-SVM-1
! ! 1 1 1 CS-SVM-2
l T ! l ! CS-KNN-1
! ! 1 1 1 CS-KNN-2
! T ! l l CS-NB-1
! ! 1 1 ! CS-NB-2

(S5 4o 9 o
Ortizs 0 5:55] 0 e ludl 50 oud sdaline (gudS BIKS dw
g pis (V5 ale BIKS aw opl bl o Buios opl )
by dox jllag)lon piam 4 dngi pas (Vo Ny 518
059> oyl Slidss (63 )LS pe oSy (Y 5 5,5 009
Sl y9iS 31 0 ogas i oS Olidss 09 pel i

Jio 95 Lo 28 005 031> axwes (sladiody oy e ol
St Seoin w1 9 (SESS Slrdori oo »‘w‘y
Sl Jie iis o aS ol pldog b asSS auS L),
= i sl wbly ) Lol et Clis S5 blod 1 oL

i S35l o (03,5 5 Lal L Ll a8 s

Journal of Health and Biomedical Informatics 2015; 2(2): 59-75 \


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

09 b)lw:: (09D 8,93 AYa¥ OWU

(S G 9 Coothos S5l s

3 JAe jlodel cwod ar oles dinsa wunl aidy SYL ol
P ladis aalio g 2l Glp @208 5 (H8ly womie S
Sl 35035 S5 S m e 55 i ]
Caled 33,5 Jooe LacSiSS 1503 5l yie 4z o &y (ol
ool (3485 45 0 001> drw gl ek puf e Jde S

03b o ol O sl it o YL F-Measure b iz 4

5 S5 sl 500 o3l deg sloJ1n 405 55
sdnliio guls o S oy b a5 g gy (ST e
ly o (6500 (rRod 200 (glaauedy &S gy ol A
=03y S 5 b Lol ials L 063 5l eolu gladiedy 4 Caws

el jleslawl g amsly ol cuje pliS o a8 lass
S5 LA 00 Ayl ot bt b (gdieud )l dedy oo LS
S5 g s gl 30 (] 2 )03 2 o sl
Slis iz o ol & 225 L oS 290 (Solsan (58005

el g 0 )latie e puiiee (gl Cunl Gl 055> Sloal jo
oy 3y Slas s & sy gl ) g o o o
Comd Gl ylad o & (S5 S (il ) ST

S ol jlodks (i (g by S edle

ol 5595 4

Comd 3855 (2l 5 0 9 e SRS 51 (o el yobo &
Xiodd O ygu0 4y 45 Canl ] 0315 de gosme ciliie clishioe

B am Sliios aly (lsis 4 Dl oo g 00 (5 glgex

Oy 5Ly Baa b ooy asgecms (il glodanas 35

Job 13 5 ilizee lie jl 35 (slvodls g sl S5 039

L glodls degommo i ol 0035 (6y9laen olo coiin
05 Ol ) 9 bl 0 )9S 53 0dd 4B )S LS )3 (Sladarad

J3 50 pogmad a Clidod jl (o)l 5 bl ee b
oLl iy 5l (slmodly de gosmo jl ool p yubiiee «jguiS
51 ol i o o3lel slaodls dcgosme > 9 g (59,
yeb 4 e o Mo o oBun Sl L ST Jbs jo
pasuie |y baanas olai 5)50 JSulio Jo jslaie 4y g dicdin
9l Sodly plosl (gl 9 (69l aax 1) Lvodls de gosrs 03,8
3,8 o3|

oyl il as codMw Caino j3 (s98edl 059> Y he ST
ol oS (olagSIl L g 00 00y drwgy (sla Jho (SST
2 ddnie ol 3iod 500 () bl X590 g iBgia
Gua aS Ta el dlas o 4 yeoe o) o5 g callus
Cariio pd (o3lpiidy Jao slyal ol lanl 5l 08 Sl
o3l )18 o S5 o g Jae ]yl 1o &5 g oDl

by s o ol S o oM 39390 BISG 5 s

Ol X Lye 5 (S pobo s b js 55Xy askiy oS

Jlo o L 5l o2 g a8 L jl wa (598030 4 il

@L..; ‘LSJ):’)U L;l_a.»alf.}_p Sl Orod ol Dgude J;ls

J= el l.a.»“j)" Cawl )8 &S oMo 059> slply olagss

-yl BB g opd B wiS oolitnl 395 Pluwe g MSie
&8

O oYL ShSL as cul Juo &)l guivs ol 55
o=l S 9 S 039 b s Sliee 5yl 6 XLsE
sl 38 (5455 S J 1S g gl Jolpe 53 slow
PO 55 ol S (o0 S8 la gl 4 5l (Ml alS
015 Pl oS )9S )3 o g (e 53 4 (Ba 0jo> ol

055>y i e S iy 8 o) J500 By ol
2 35390 MU 3 (S 4 ang b (golS 00l g iy cads
~ o Wlo Jo B b dlliso cpl Jlos s 9 15 5908
Hodlawal b 4o 4 les i by glo e oSS ol b il
=803 03l (5w ¢ loid 05 e dile (sl ST

duolie 5 obj)l 5 00 00D drwgl paenal CB )0 9 (Soluod

ladoiw davas Lo Bls i a0 LS gols .o
Ol g9850 ol a4l Do aiody oles 3 Jbj)

g5 e ol (gla (Shag g it 0 3900 |y gl 50

P pepas & )ul; ool bl ash b Jae oL 0 ke )»b
Ot ol D9 peSedia o3l (pj 9 bl )l owile
CB3 doius (D A0 398 yiShs dapas s Bl &S Uad e
3593 5 i 05em ol 5o iy Yoy wile .l anily w5t
SiSS i 03l oy i SUSS Gl 038 e SsS
o3l oluaid! D93 dy puaial C3yd Moy |y ladies) e
Ay yile jlez 0l aodly )3 o] gy Jad pé piomen
bl g >l S50 039) by (Bly slaaiy o poll
o=l 00l drw gl Al 4 wlus gl Jdo b s ylo oyl

WA dwlio Al sla Jao b picren 5 500G Ll Juo
o Sl 5y eg; oy 8y sl 3o 3 o3l
O Sl oS ol (ol gla Sy jl (S anja Jouo
o=l L &S e g 00 009 059> lual jd oy & d]AJLm

2 olidl sl e aS o)y (SuSS &S ol s egMe IS

vy Journal of Health and Biomedical Informatics 2015; 2(2): 59-75


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

S)52039; Olb yw pISIRI95 RS i (s30 03

Gl 9ol st oy 0.3 pISB 395 S (slmdoli )3
a8 51 53 (6 SILpe (69503 g Pl 39 s <)
Ayl 4o loT o 350 Cpl drwgd (gl yus | il 0l
ladotw dawgi 0, S o)Ll 5ind (galpi iy dow
M8l yoe Job laljdl oy ogMle oS (s> (S5 e
Pl 095 (oS g (golpiniy sl Jio jl ooliw] dons )
31350 (S6 Slgs oo ppaenal S D g (el (yiled 5l oolat]
Ao e lis Ty slodls pMB 51 S5 dcgoome po biliie

Jde dawgi (gl (g9l800ld 535 )8y SiST 500 jl el
SIS 0jop 153 Mg oo (ghan (owas b (dn (03
sy gl 8l Liolas Cules > sl (500 it daws (gl
9 2hS o Ul o )50 mlie 5l odly acgezes jd ol ylews
Al Jae el

303 (69l men Mo ) g5 oo (34850 (slBdgaxe ]
(P9 (eSS )53 Bl jlagd e ()l0SS (S sl

Gk 3l el glemen (86l S50 (slodanas jI o
Sl a8 09 o dlpiiin Sl o Sae i Hlawm b yoled
3STe L cae al lables b oo ol 50 oligind iy yas

Atedan g By Syglaen Cap )3 ol o 5 Jliiod

A Glaass go ol a8 (6,50 Cudgasne g (oM osld

248 Sl aoe oS Canl oyl A dnlge ol b S y4bo
il an g bl 4 bl codw oo 3 1l bl il cass

059> OS5y 9 Ohygludie Ly S35 sl () S 5 (S

S e Cnlplin il e Al Gl ) codes
225> et (S gius Lol | sl as gooe ) Sl
9 oSl Oliiog Ly & Wl oo Ceodlo g (5 0jg> 9
A8 Sl S8 g8

References

1. Vickers AJ. Prediction models in cancer care. CA
Cancer J Clin. 2011;61(5):315-26.

2. Tan PN, Steinbach M, Kumar V. Introduction to data
mining. 1th ed. Pearson Addison-Wesley; 2005.

codb |y el oplas ws &) glases Baios ol )3 eadg

PO L gl pob al) Jae (e S5 ST 55) &S
Jgene (sladomiow S 1y doxiws (1] A8 (b)) (g
o le 2 55 b Sl ot (oled & b se (0bj)]
sladiy o drgi b 85 oo o 3 (s ]y (S o)
"Gl S5 ST (Bly (55 S5 009, by ploy (Bl
2 5 (Bly 23y Su g 03l )13 o 5)50 |y bn o

ol a3l oLl p3ulSe Lamd o &l ouds 001> Arwel e
Caxiuo jd (59LS 0315 5538 (slaojo )d Wilgi o dowiw (pl )
e e Jas ohlLS coles o000 a8 5 )5 & 55 Codloo
059> a8Me 350 doxiw Jlai Sl o 5 (SUSS gladonin i
L 88 y5 0 0555 (g9lSoaly Hai 5l aST s s obj )l oD
S R SO PN IRSRTE RN I
&S g opl s ol las gy LIl a6 asL S g Glis

A0dy 93 Lo 88 o0 00Dy dxwgs (glaased; yp yie o ]
St Sladomin o g (SWSS (sladorio wa Slatuly

P ERCHE -3 DY NEWRE LU P SRV Rt S RS
3501 Cgod] Cpiomod 5 9 (69 )LS dluse 4 dng5 pus
P o oLl ol go 8051 |y cladiss (> (63,8 05>
aS )b LS g cewS L oje pdlas 4y (S rased) oyl jl
93 Laied) (WS (6503 (LB 1) dociuw pAS 3% ereuay

dr ol sty o (mle (iomen s CS-ACE s,

JA¥IY - cla F-measure L ey 4 CS-SVM-1 a 50
3 ol by e sle oL LS dllus ol iagy ZAV/Y
A3 o )LE 20l 3590 5y oM 059

osly gl 395 Sl JuaSs Jlo 3 (e pls o
lyoads 00ld drwgi (gladised) p e (93 0)5 Al (gile
HLS 0 (o008 deliy ol bl o Miodbor (sl 5o
039y by a Ml p s, 185 15,8 (S35 S () 2
EalS S 53 o 0 (o8l (Sladledudiey (6 puS S
S5 039y ol pLSIBg5 el (pimed 9 s (]
S dgats (6l 31y 81 559 el p3 1 1a5 ol 5l isms o )]
ol s 93 2 i i cpl g delgs 3o 55098 (S

3. Wells BJ, Kattan MW, Cooper GS, Jackson L,
Koroukian S. Colorectal cancer predicted risk online
(CRC-PRO) calculator using data from the multi-ethnic
cohort study. J Am Board Fam Med. 2014;27(1):42-55.
4. Freedman AN, Slattery ML, Ballard-Barbash R,
Willis G, Cann BJ, Pee D, et al. Colorectal cancer risk

Journal of Health and Biomedical Informatics 2015; 2(2): 59-75 vy


https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

09 b)lw:: (09D 8,93 AYa¥ OWU

(S G 9 Coothos S5l s

prediction tool for white men and women without
known susceptibility. J Clin Oncol. 2009;27(5):686-93.
5. Barazandeh I, Gholamian MR. Knowledge discovery
and data mining applications in the healthcare industry:
a comprehensive study. USA: IGI-Global; 2015.

6. Esfandiari N, Babavalian MR, Eftekhari Moghadam
AM, Tabar VK. Knowledge discovery in medicine:
Current issue and future trend. Expert Systems with
Applications. 2014;41(9):4434-63.

7. Moon SS, Kang S-Y, litpitaklert W, Kim SB.
Decision tree models for characterizing smoking
patterns of older adults. Expert Systems with
Applications. 2012;39(1):445-51.

8. Parhizi S, Steege LM, Pasupathy KS. Mining the
relationships between psychosocial factors and fatigue
dimensions among registered nurses. International
Journal of Industrial Ergonomics. 2013;43(1):82-90.

9. Kumar M, Ghani R, Mei ZS. Data mining to predict
and prevent errors in health insurance claims
processing. KDD '10 the 16th ACM SIGKDD
International Conference on Knowledge Discovery and
Data Mining; 2010 Jul 25— 28; USA: ACM ; 2010. p.
65-74.

10. Bellazzi R, Ferrazzi F, Sacchi L. Predictive data
mining in clinical medicine: a focus on selected
methods and applications. Wiley Interdisciplinary
Reviews: Data Mining and Knowledge Discovery.
2011;1(5):416-30.

11. Marcano-Cedefio A, Chausa P, Garcia A, Céceres
C, Tormos JM, Gémez EJ. Data mining applied to the
cognitive rehabilitation of patients with acquired brain
injury.  Expert Systems  with  Applications.
2013;40(4):1054-60.

12. Chi CL, Street WN, Katz DA. A decision support
system for cost-effective diagnosis. Artif Intell Med.
2010;50(3):149-61.

13. Huang Y, McCullagh P, Black N, Harper R.
Feature selection and classification model construction
on type 2 diabetic patients' data. Artif Intell Med.
2007;41(3):251-62.

14. Ong LS, Shepherd B, Tong LC, Seow-Choen F, Ho
YH, Tang CL, et al. The Colorectal Cancer Recurrence
Support (CARES) System. Artif Intell Med.
1997;11(3):175-88.

15. Anand SS, Smith AE, Hamilton PW, Anand JS,
Hughes JG, Bartels PH. An evaluation of intelligent
prognostic systems for colorectal cancer. Artif Intell
Med. 1999;15(2):193-214.

16. Grumett S, Snow P, Kerr D. Neural networks in the
prediction of survival in patients with colorectal
cancer. Clin Colorectal Cancer. 2003;2(4):239-44.

17. Shi J, Su Q, Zhang C, Huang G, Zhu Y. An
intelligent decision support algorithm for diagnosis of
colorectal cancer through serum tumor markers.
Comput Methods Programs Biomed. 2010;100(2):97-
107.

18. Roman M, lJitaru P, Agostini M, Cozzi G,
Pucciarelli S, Nitti D, et al. Serum seleno-proteins
status for colorectal cancer screening explored by data
mining techniques - a multidisciplinary pilot study.
Microchemical Journal. 2012;105:124-32.

19. Al-Bahrani R, Agrawal A, Choudhary A. Colon
cancer survival prediction using ensemble data mining
on SEER data. Big Data, 2013 IEEE International
Conference on; 2013 Oct 6-9. Silicon Valley, CA:
IEEE; 2013.

20. Stojadinovic A, Bilchik A, Smith D, Eberhardt JS,
Ward EB, Nissan A, et al. Clinical decision support
and individualized prediction of survival in colon
cancer: bayesian belief network model. Ann Surg
Oncol. 2013;20(1):161-74.

21. Colorectal Cancer American Cancer Society; 2013
[cited 2014 Mar 17].  Available  from:
http://www.cancer.org/cancer/colonandrectumcancer/d
etailedguide/index.

22. Bowel cancer risk factors: cancer research uk; 2014
[cited 2014 Mar 17]. Available from:
http://www.cancerresearchuk.org/cancer-
info/cancerstats/types/bowel/riskfactors/bowel-cancer-
risk-factors#page.

23. Norat T, Bingham S, Ferrari P, Slimani N, Jenab
M, Mazuir M, et al. Meat, fish, and colorectal cancer
risk: the European Prospective Investigation into
cancer and nutrition. J Natl Cancer Inst.
2005;97(12):906-16.

24. Chawla NV, Bowyer KW, Hall LO, Kegelmeyer
WP. SMOTE: synthetic minority over-sampling
technique. Journal of Artificial Intelligence Research.
2002;16(1):321-57.

25. Bellazzi R, Zupan B. Predictive data mining in
clinical medicine: current issues and guidelines. Int J
Med Inform. 2008;77(2):81-97.

26. Chang CC, Lin CJ. LIBSVM: A library for support
vector machines. ACM Transactions on Intelligent
Systems and Technology. 2011;2(3):1-27.

27. Hsu CW, Chang CC, Lin CJ. A Practical Guide to
SupportVector Classication. 2010.

28. Alizadehsani R, Habibi J, Hosseini MJ,
Mashayekhi H, Boghrati R, Ghandeharioun A, et al. A
data mining approach for diagnosis of coronary artery
disease. Comput Methods Programs Biomed.
2013;111(1):52-61.

29. Cho I, Park I, Kim E, Lee E, Bates DW. Using
EHR data to predict hospital-acquired pressure ulcers:
a prospective study of a Bayesian Network model. Int J
Med Inform. 2013;82(11):1059-67.

30. Gil D, Johnsson M. Using support vector machines
in diagnoses of urological dysfunctions. Expert
Systems with Applications. 2010;37(6):4713-8.

31. Akbani R, Kwek S, Japkowicz N. Applying
Support Vector Machines to Imbalanced Datasets. In:
Boulicaut JF, Esposito F, Giannotti F, Pedreschi D,
editors. Machine Learning: ECML 2004. Lecture Notes
in Computer Science. Italy, Pisa: Springer Berlin
Heidelberg; 2004. p. 39-50.

32.Qi Z, Tian Y, Shi Y, Yu X. Cost-Sensitive Support
Vector Machine for Semi-Supervised Learning.
Procedia Computer Science. 2013;18:1684-9.

33. Kim J, Choi K, Kim G, Suh Y. Classification cost:
An empirical comparison among traditional classifier,
Cost-Sensitive Classifier, and Meta Cost. Expert
Systems with Applications. 2012;39(4):4013-9.

\al Journal of Health and Biomedical Informatics 2015; 2(2): 59-75


http://www.sciencedirect.com/science/article/pii/S0957417414000232
http://www.sigkdd.org/kdd2010/
http://www.acm.org/publications
http://www.cancer.org/cancer/colonandrectumcancer/detailedguide/index
http://www.cancer.org/cancer/colonandrectumcancer/detailedguide/index
http://www.cancerresearchuk.org/cancer-info/cancerstats/types/bowel/riskfactors/bowel-cancer-risk-factors#page
http://www.cancerresearchuk.org/cancer-info/cancerstats/types/bowel/riskfactors/bowel-cancer-risk-factors#page
http://www.cancerresearchuk.org/cancer-info/cancerstats/types/bowel/riskfactors/bowel-cancer-risk-factors#page
https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

S)52039; Olb yw pISIRI95 RS i (s30 03

34. Lang K, Lines LM, Lee DW, Korn JR, Earle CC,
Menzin J. Lifetime and treatment-phase costs
associated with colorectal cancer: evidence from
SEER-Medicare data. Clin Gastroenterol Hepatol. 2009
Feb;7(2):198-204.

35. Alizadehsani R, Hosseini MJ, Boghrati R,
Ghandeharioun A, Khozeimeh F, Alizadeh Sani Z.
Exerting Cost-Sensitive and Feature Creation
Algorithms for Coronary Artery Disease Diagnosis.

International Journal of Knowledge Discovery in
Bioinformatics. 2012;3(1):59-79.

36. Longbing C. Domain-Driven Data Mining:
Challenges and Prospects. Knowledge and Data
Engineering, IEEE Transactions on. 2010;22(6):755-
69.

Journal of Health and Biomedical Informatics 2015; 2(2): 59-75 V¥


http://dl.acm.org/author_page.cfm?id=81557466656&coll=DL&dl=ACM&trk=0&cfid=545332731&cftoken=62067602
http://dl.acm.org/author_page.cfm?id=81496656166&coll=DL&dl=ACM&trk=0&cfid=545332731&cftoken=62067602
http://dl.acm.org/author_page.cfm?id=81557429656&coll=DL&dl=ACM&trk=0&cfid=545332731&cftoken=62067602
http://dl.acm.org/author_page.cfm?id=81557332056&coll=DL&dl=ACM&trk=0&cfid=545332731&cftoken=62067602
http://dl.acm.org/author_page.cfm?id=81557702356&coll=DL&dl=ACM&trk=0&cfid=545332731&cftoken=62067602
http://dl.acm.org/author_page.cfm?id=81558277756&coll=DL&dl=ACM&trk=0&cfid=545332731&cftoken=62067602
https://jhbmi.ir/article-1-98-fa.html

[ Downloaded from jhbmi.ir on 2026-02-01 ]

Journal of Health and Biomedical Informatics
[ Original Article ] Medical Informatics Research Center
2015; 2(2): 59-75

A Domain-Driven Classification Model to Early Detection of Individuals Having
High Risk to Develop Colorectal Cancer

Iman Barazandeh®*, Mohammad Reza Gholamian 2, Abdolhasan Talaiezadeh 3,
Mohammad Amin Pourhoseingholi *

* Received: 16 Aug, 2015 * Accepted: 9 Sep, 2015

Introduction: The aim of this research is to improve Colorectal Cancer screening trying to control
an individual lifestyle to reduce the probability of developing Colorectal Cancer, detect the disease
in early stages, and then accelerate the screening of risky individuals and postpone the screening of
ones with low risk.

Method: In this retrospective study information of 309 individuals including 84 patients whose
diagnosis had been between years 2006 to 2013 and 225 healthy individuals were collected through
phone or face to face interviews and exploring patient medical records. Popular techniques to
develop classification models in clouding support vector machine, naive bayes, k-nearest neighbor,
and decision tree were applied. Finally actionable models were determined according to both types
of measures and based on domain-driven data mining approach.

Results: The results show that most of the developed models have acceptable evaluation results in

predicting lifestyles. The developed non-technical measure clearly distinguishes the value of every
false negative prediction and every true positive prediction itself. And finally, the actionable
classifiers have been selected for domain practitioners. Only two of all the developed classifiers
could satisfy both technical and non-technical measures.

Conclusion: The results showed developed models must not only be evaluated by technical
measures, but also be evaluated by medical domain interestingness, and also their application ability
to actual problem solving should be explored.
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