sloalwl b oL 4llow glaadly 51 Wil ! S

Y605 5 2 251/ 03l s4le agous /' (5 pole dousa

RVICY

S5t Wine solban gl 4 58 Gunlie Vov wgaa s ool sad il g0 Ole o 59 5ad) Jls 89 50 culia 5553 1dense
Mo sobass Cnl 4 Ol 59 L8 Guslie 59 5 Gl cwbioe GRalBE sim s GRS s aa Glea o9 b gt WYL
ST S5y (A s o9 9 b Ollay Hu sad sualiie (a5l se G LLS,! (cusp 4 G383 Gl 59 aiieus
Ololass aslse (fas Gy alllas (ol Baa . asdla sy oo Glolas (Sl Sl il 5 G (oA HLas (A W8 Glhae Jad
el LT o sad saaliie e ulaal s

ool a5, 5 pan B Gl cubo S50 WAA Jlew glasss s 51 38a3 ol (sls 5L a0 slasula syls g,
&I, CRISP o jlubicsl (58] suie Gulial 53 sasan Joo dlEe cpl o a0ss 05585 A0 ollan aul gl (slasai sy alaas
srae K 9 C5.0 avaiad cd 5o glaalh & glS suls o sad GALE (i, 59 5 gobe Jae (A 5o cul su
sl 0ty suliiol Celementing 12.0 51581 o 53 51 Lasals Jalad (5l 5 ol sus soliiel

o8 sle pob 59 58 b5 SV Sl g5 She GV Sl s g Sae La01se S0 Jlaial LU all sos GalaS cpl Lo Tladisl
s o slagiss 5 IS suls 3l ssliial b ol G858 518 s dose LT s IS8 sla S5 5 ololan
@ dinls 1y 580 Gaside st sualiie A lee L3 Sul e 4Bl 5 crw VU Gea HLd sla e 4S il suid
s oblan cura s A G @l 2SI Glsie @ Wlg e S Wi sud £l AT Al 68 ead slan) avaal oid s S
praad oA 5 5o ol o ge lasols (55 s sad slanl Jao s s soliiul LagT o aslse e Jlaal
il o dem 53 0V YA e simn cuac Sk 5o 5 a0 AAYVE .0

Oaoiadins casl sal s 40 C5.0 iy, KU1 51 sl b ey ¢ 3YL onds soliinl glagh g, 4 4o 53 L 15 4a8 dain
laSis b was G S sl sad slasl ol 4 ka s b tiad olulis (alse Sa0 o IS8 Jelse
ad aalgd gl assle pidn Hlas Ylaial Hlan o S in i ol S50 (ot

st suas ouac s £ 5.0 ‘d.“‘,ill (318 suls ceubis (a5l s (9u g os cubis Lol g wals

AVl Sieds® AV UF: ol olol® QTP il pms®

o\ﬁl‘otﬂ;vﬂyamﬂwf&uméu&»,\;w,&:.;l;‘ouwt6,,@wwa,fg&,;ﬁw,\?;uﬂwu,\s.\

Jstms odimg 5 S0l Ol (gmsb plllpds al s oKl s e 0dSls (DMl ()5 i 05,85 Llskal ¥

(s_alizadeh@kntu.ac.ir)

OblS” Dol (S5 she ol (2S5, T

(OYNFAYAY Coodw Co p o0

oA



(OY)NFAYAY Coodw Sy 300

S}

Ol)Se2 5 (s pole donS>

5O, aly o LS esls .l 4 § ) S as g
O3y 5 o8 A8 (oS 1) s 5 Lo (sla Sl
)\ﬁtﬁ\,;\)J@,:Ji@u,:ﬁaiia.\m;,u,;wlfm;
e ine gy S5 Ol gt 5 Sl s 53 Mo
A5 La0T e Loty 5 e SN CatS” (gl slazel LG
03 18 53l au 635 osls il cojgp0l [F] 355 0 4
g 48 At HLb 5 oLk sla SIS gl
o315 [0] Wi o oslizul LU slulis 5 Olylew slaesls
sLaoley pasis 5 olulis 5l (S5 Ol g 4 5
LS 03,5 1y 5 (6ola T roke 53 Oyl (i 45>
23 525 532 3 6 S s 5 Osley sins y LS 6l
by il ol il S5 ol oSS WUl e a0 T
Ol s i Gl mlin JalS 5 Laasy o JalS (et
by (S e 5 4 55 IS 00ls (e bl

[PV cl o b 2SVLlr 5 6|
9 o s Bl e 4w 93 63lS el Lol sla i,
b |y osls (o gee ol o5 Culby il iy
by s o6 sl S 03,8 1 0T Cods 5 uS°
Oy i il i Calby Lol Laosls (ol s oLl
A b jeiie L (6,858 4 0T 51 shte 5 ol DT 0ty T
S a sl U odnT pslie g i sl 0303 oL s
Sy A oy ey Las S 51 S al b e
adis L aS Gl Jdie 8l Al 3 gds anws Ol
) 503 slosl et Loal 4t Wi5 o 0303 poalio b Loz
@\dﬁfagcu&égw:é\j)m.uf@ﬂ
ol iy 5 5 5 gl 1 (S a1y 00l o5 S5 oS
(s anws Jylie gla iy 5l u-ii [A] 4 e
j\cﬂWﬁ&M&)}.@‘M&)}
ol Sy @\.wlﬁ,,ﬁu o3liul b g asla
Wl S p3 a0 8 o VLS 5l Sl s @ et

s &8 slae £y lsT Gy 2 Sl atls

oo

b o3 55 Sl Sy Slides S e 518 4
a8 Osda Yor a9l g Sl odd s 95 Olgzr mbow 53
39 Ol 5 Subs ¢ g0l AVl 5 Amn Slae olay
oLl O ) 53 457 (gl andllan 53 il o 21531 Ay i
QL PP L YD ol Ao ys VY oS 0ds 318 cCml ol
VA 5035 Sl o Dl s 86 O ke 93 550 oS
Joms pe Condg 53 48 sk Dler b dolas dll do s
iy oy T 5 Olay ol 5l 63 3las 7 i ls 13 5878
4 0 ols len 450 a5 ks il S b
Sl T 5 ol 0l w1 o5 sl (S)le K Ol 50
S o 3l 0 S slel 5 Lapldil & (6 4G Ol
35 Sl N5 op (655 0ls Aad a gl sl 5l 5l eslaal
S 2 S D5 4 S5l SRS 5 glalid sla i,
S ol osls Olis Slidss Cobs e iyl 8 4 Lsl
Lo A 5l s 5 ae ya sl plad sl gl Slulls L Ol s
) 0T L 5,8 (6,8 o 53 ¢ 55 ks (oo 3150
D] cslul 5 g

2 ) 0 il S g e,l3 5 s Subs § g 9
Sl el gl (i 35087 857 53 6 55 Zulis 5 3550 okl
(el 4> 93 4 odas gl Sl e S5l [Y]
Pl (B s s (e Polse B
MICIo ),V Sl s Sie Ul aiws 93 355 Cobs By 0
Sl ,a (b)) S g5, Jols (vascular
L 2al) (Sbsss 5 (e sdT 83 5 ds ol slonT)
) Y Sy STl 5 (53 e 0313 S |
5 b Gs e 555 5 S sslay (VascUlar

53,8 o se S s shen Sl |y S5 B e 6,8 s

Macro

UL&\ o }:’Q\M“*'*_QLAQ}AF cL;)J\{_gjLwlf‘bo‘}:@
-5
SNeslimwl Olgar jul w53 93 5 Cnbs pod v a5 L

3550 Db S5 (S Slidow 3 Ao sla i



Ul 03 S e ol s e iy Sl 8 L) (18
5 el el g, 5IV0] 0L 5 sl 5 ol S
Sy 0313 oL 1 il il (5 el )
LYoV e s [V ] OLKen 5 Ol 5LE .6l 63 S eslizal
S1a=)EM ,C4.5 L;ur%)}_in S 5 3l eslil
03,5 sLaml 1) 33 75 Sabs (slaesls 5515 5 s (5l
S35 seios YooV b 53 [VF] 0K 5 &Kl pa .ot
S Leabs =S N S edes fulpe oLl
(i 5> (Feature Selection) La .3 5 sl o
23 [WV] 0L 5 0La sSSLar als plonil Hlay S ke
4+ L sRapid Miner ;3! o Sleslaal LY oA Jl
);l)g;_ib_n}_?,IDSMQFV:J_UKSIQJJUK
OLSn 5 mULT Ul 63,87 s i Ol 0313 oL
M;M;JUG;MM&;YHML”;[\A]
Sl s b a4 4 1,C4.5 r.:.ujfjljla.\..ic:'-u
O3 5Lid g pu o ola S 5s wlal 1y sl 50 s
Yoov dlo 5 V4] 0L 5 s Ol &S dias Laseis
Support ) SVM gl sls 5 ouile (gl ats oslanal |
e 5 S 525 oLssl i, Ly s (Vector Machine
Ales S s e 1y ubs Olles 53 Sl s sl
Cadites (sLaeSiSG Sloslial LY 28 Jlu s [0 ] K6
g (Lobs 4 0355 Sae il ) Olles (55157 0205
&ur_y\thpd‘szd-u;}i).@‘a);é.u{
Jode 53055 5 S sl abl ¢ pmn 1 A jle s
e el o3 Ar gl b g Sl eslial b ol slowl
ol abs Y SKulss Sen oslse Yoo A Jle s [Y1]
s Sz 3C5.0 ﬁ,,ﬂ\,\swd\jd,.;wm;
)'\rlﬁﬁ&lﬁ&kiu&l}p.wln;wﬁﬂrnl{b
2 LOT (I8 5T Ol 5 0dss Glulis 1y Lol o)
P SR P e g PN 317 N B N g
Apriori (.;w_ist Sleslial LYoV e e s [1V] 0,8

ol i o Olgy Sladal) (8L sl 2 1y (3O 5l 8

eyl ylows (g 0315 51 WIS & Sl

ol Lol ol [AA] dms on les | b 55 L
Q\_ﬁ«a\ﬁi—l’»)uﬁl»Q)}_wd\_gv._w_a”ﬁ_é-):bj
Rt

C5.0 ﬂ)@|ﬁ@@);¢:ﬁ)\5ﬁéuﬂ”ﬁ\j\
ol LA 55 Cstle (s ﬁ)}f\’\é&%-o O
crt [V ] Sl ID3 o, S il sty 8 ol (5,8
3 S g 4o (Sl 4w Ol ¢l Nl 5 e g'-:i)}ij‘
3ok 93 3 03 1 5S4y il as sazme b 5 e
L gt g 001> e 5 il 5 4k gaze (63,8 sl
5 03L (S el (ST 55 4 Lo LOT S 53 15
]

L LS o B st s S slag s S
j\uﬁ)}@\wt.ﬁdju@bou\@&&&
oS o S Wl od wstlu 0g 5 b4 oo 8 1 (s 4 pazms
Ayl Lels Lﬁa'jjcl.\f,a,wl;&u@,ﬁ,@”,
s o plmil (gl sl dlone ol b bl 0 S
Ss gylens lul o &S 3355 SVl e 5
G s omas S o2y S s By gr s
0155 oo e ol 51l (Black BOX) sl an |2
5 e 5 o ladie sl 53 il g5 Olge 4
TA] 557 oslil & gline (glaosls L s,y 5

ik CART (s jloslinal L [W] 0L 5 I
o313 pLonil Yo ¥ Il 3515 Oge S5 o 5 4305 5 gl
03,5 blial 1, 0T 6o £ s 3l 6 &5 o (Sl s
Omomad el 03 40 Ao ;3 088 (Gl dids L35 Ol e L]
Jeelse Sglas sl p o8 iy ST 0L 5 (ST
b e S eslaal Yoo ¥ e js Culis oylse 5, 5 5
O 55 el 5 4525 s, 51 DY 0L Kes 5 Kl
550 p 5 ok 53 0 B o DLl sl p
5 oy s Al 03 S esliul YooY Jlw ,sHDAC
0315 oL w655 = 1y gl 3T [VF] 0L

u_ilW}L‘oé;@jwlﬁ)ub‘oabrbu‘é&ﬁ

(OYNFAYAY Cooduw Co p o0

e



(OY)NFAYAY Coodw Sy 300

9

OS2 g (5 pols doSs

Aol es S &1yl Lol e les ol Ollew 4ulae 5 Ol ys
a5 L Olay slaey 8 olols s oolgiig i)
Jose o5 LAQTU;?)\};Q.L&JL:\}.&I}A{W Solows

Sl 03 S
S eslizal amin 56 Jloar! 55 b an &S5 oyl Jgd )3
e 3 e S S LS esls eSS
3550 55l A B Yo Y Jlu 5l s o 8 36 Jalse

I -
CM‘AZS;)‘JBGMJJ’

i ) el S 3 S[F] 2l Ll kiles S
kb 035 ) 4Gl o3 S eolil 55 ¢ 5 Sl )le
)|J~_;\¢j_;,m,mwﬁJ48‘.__Msg.s,;r_—wind.u{
ob&u}d‘ﬁd\ sl 0kd A 5 e 555 Weka
s o o 5 4 O S5 s S eslizal L[YY]
sl o 5 Ol e 03,8 amwd 53 55 Cubs Oleys
5 LT Ul assls il latles 5 s)ls Oleys
el 3 a2 o S YT L3 [1F] 01

cobd (Solow 1O (S 01 I odlakwl dxsu JU 1) fous

ol Cawehy oW oalatl 3390 (w9 Ao Y i o G
Olas Sl S 5s 51 s &K o (Sl CARD i3, 3l osbizul b sy s o1, Ken 5 Breault Yooy
Cobs o)l S g e Jalss Ooslas CARD s, il esliul b (g b oL, s Miyaki Yoo¥
= 4C.L.Rohlfing
HIDAIC o ¢ 5 Sabs 55 05 A5 o LU R R W PP Yoy
Ql)lgua
. sAnbananthen
Ol 53 Coba 3 s s i CA5 2, N 5 (2 soan rae 2 Yood
O, en
s Baek Hwan Cho
b2 Ohles 5o Shs s 5o s e (SVM) lziy Jlsp oedle (ot s Yoy
Qb&.«a
Y 5 Cabs slaosls 130 ptunm EM ,C4.5 éuﬁ,,ist S 5 oL,%es jaun.Gao A\
Llodkd adeta Cubs J S & 36 edes Jolge  (Feature Selection)ls S5 5 ol 01,5 sYUe Huang Yoy
. _ sJianchao Han
Ol 53 ol sy 2o A Decision Tree ,1D3 Lgl.a(.:.:)ﬂl YorA
o, 8en
ol Y Slgs Son o058 (s p s soan ras S5 5C5.0 4z, S Chain YA
Sl 4 035 e bl Ohles (g 4 = Ogen £ 39 S ad s Xiao Fang Yeq
O Olgs Db )l 05,87 1y (6l o5 0l 8 A 5 ]
_ Apriori oz , S o, 4 Patil \AK
bS5
Y 5 abs e B s st 53 o2, S A. Aldarullah Asma Yoy
ol . ;w:::'b:db:' b
230l (S oy 325 b Ol fe A _ .
RPWK o, s Aljumah YoNy
Olays &Rl
Solews Loy s slulils (ol L (o 4l o, 5 Antonelli Yoy

Ohles 53 L2058 S92 (s i 4l 3 3 9dme Slalllas

Ol 0 (a\a-." g_s:"\i"

Ol e o) g ol 53 0l plonil Slallls & IS S
r.:_m.é.?L,’_Lf‘\:_wsjl_@.?‘\_gbc._gliajadjl_{e:b:ﬁ)lf
s n i las )y Laggds azws opl &S5 ojleds S5 S



eyl ylows (g 0315 51 WIS & Sl

Culio o 595 oolo glao w,ls

[ |
39 P o £ 99,10 Olie i S S, § Pt 969 sl (Sig bl
iles aloys s s> e a2l
L(Ye V) Sl L (V- VY )zlogall oolizil b (Y + + V) gy s oolizal ay (Vo) o) Ly
il 5l oolirl @ Ggams S, 5l oolizl S oS a (gan aibs Apriori o, I ;|
A eds Ole)d £ (s L L;;;_..._315CARD.x_‘;.a Sl 1y (=Sl aelgd
CARD ) 95 bl s Lo Sy s S Om O Ol 4kl (8L
‘ Oloz gy Hlows At Iy cbo a5 (o 03,5 e b s
r J"H L}é)‘}c ol 4.»..>L>).l RY| oo; &.‘:3)” KY|

Calid 50 (S9l5 0ald & gyl (G i ) IS

350 andllas b Conlie (g3lgii Juo opl slajl 51 &S5
P 9 E s ks oles

PUANWRCIE S ) (W |
jaﬁ@w\:ﬁr}é.;:)ywc,sugjlé o) o
e GAAST S ge falpe 5 B 00 Sl e
O3 53y Ay s a5 b 355 oo 5 505k o)lsn 5 s
3 Sole opl Sl a8 Oleys sy e 5 obs (6)les
23 0 Sl Ll (65, 6 Ghda ol 5 O3
95 odd (sl = Slrosls gwy » "J‘K@ ey
ol Ohlay Cald (e is sl m obay (il L 4y
dr 5 Ll g e em e Ohles AL e Wil e byl
3 oSee A U 5,8 e 1,5 0T s 48T (gl a4
WU 0 (kB Ol (1 0 525 (S Sl 5
OF (1 ol s gl bl 55 5 (2Me 255 )
S § 5 L cmline (2555 DI o 5 LS ealinel Ollay
Sl LBl bls s A Olje SAlS Sl (B an

ST (5 8 e s Bl Rl

03,5 1y 5 93 g5 obs Oblen g as dlas ol Coda
3l 5 Ohley A a LT 53l 5 Laalis o o S
L LaoT BMI (Body Mass Index) esls 5 Sl
e lolid L sl e Oyl 53 Cubs 0dd odalie Lol 46
Lol d s Sy 5o 05 5 Ollew 4 015 o Jolse o]
DS L2 5 Dles) O35 g0 e 3,57 (Sl S5
Sl Al 5L s, se Gleys slaay pa (ol 5,05
O 9

o3> Glaey sl rl 5 il eoly (sl o AlBes Sla S5,

58550 (6 55 Hls SLa o, 5 (3,05 3 658
(Cross Industry Process For Data CRISP
el o galginy Jie Jlae ol s [A] ot Mining)

3 B 2 Jols 8 Sl o 41| CRISP
)OS o i e et ) Jels o a6 ol
283508 ) 5 Sl U Calidee Sl o e g sl
) SIS il wly S Al e 5B 5 4 B

B e 4 aelsl ys il el esls HLES Y Jii):j\éc‘u__

(OYNFAYAY Cooduw Co p o0

Y



(OY)NFAYAY Coodw Sy 300

sY

Ol Sed g (5 ole oS

soliions Joo CRISP
Cobo pualio olobls Lwboss
s o ol sl ololid M
i == -
‘_;.A:,lf k_ngb..\Lﬁ C').?'L:.ul 9 l» o.,\35)._f_ 45)BT foncg I lb OO‘O Uét&») I
nal (e alaly 1 I I
o sles,s8 , i v4
ald Cas g b Lol apuslons | - |
Wanges 5L 03l (sl jasls ns I 03s 53Lw colol |
ke ———
L I v 1
C5.0 p )l oolitul b Jow el
LSCM M 41».“» ) oS ) JM wL.u
C5.0 ol S0 5 plgd l Sl T
v
] o Jao sl <
) C8s e b Joe ololis < b))
Como g B3 amlar wudlid glo jasls awlxe <
* v
s alojl (paiz @l (o) Arwgy
pae L HGAC 5 (55 08,8 (s ooy 2
sl (Shs ol JS

Solguiw Jo 9CRISP a5l 9y spl ¥ s

oslaulosls A3ls o Sl mesls b byl js @8 (glaesls o
5 e g enls s o laeSSS ol 23S
LB & ER WS §] [Yra] 5 ol K R, o,
SLis sla S sl m o i3 &S 1 6350 bo Guios
) 2HDD-BS (Fasting blood glucose ) FBS 5 o &
«(2 Hour Post Prandial Blood Sugar
.ﬁ;; Cod |y Lzls BMI 4 (Triglycerides ) TG
WOMle Cad> 48T u0s ST Cob [YO] Lo 0lSer 5 ol
L Lo i 09,5 o Kol sl g AT, o5 08
Do S5 ol oslaar Oluil ¢Sk il (Lo esSiST

NG Y-S NPT Y U
c;.ﬂyb rb}(\: Lole a-U)]g:)J 39> 90 QLGW‘)‘GM
LSJ_’.IALJA)J..UJ_& Cod > gf“)"Tj)L“'.‘.‘.h'U}Ji a)La.ffv
SUS Ul ails amal e 5L oSG Lo &7 1) Slylew 0dis
LaoT Loslse 5 SlioloiT 5 elS Sledbl |, 5 r...ﬂu?

LIl meea) oLel 4 Ladld 5l nbms 3 g8 e zws o

BT ik ookl g bosls el (@

Laesls Caco 5 cadgl slrosls 55T L ICABE
Laosls kS i lzel 5 Laesls oy n 5 (o3l
Cobs lays 35 0 &S5 Sl Geos oyl SN 055 o0
Laodsy s ledbl .l sl L;,,Ttp, Ol dles s
Olylas Sl adsl 5,55 ABF il o VWA Jlw 4 by e
WS olas, S Ood YL Gl ey a5 CBls s
el 2,555 YOF 4 CliIW 5y LalT ol Sledb!
,;fuoT.u,nh}Juarobuﬁw;ﬁi‘gﬁ.ﬁ@,
35 Sl aile lyls by doys Vo s 0 ale
oo pl 53 Ololew (A& lejT (sla S35 e ol
Lds olelid g )

5 iy b esls (5l 03beT) i o8 oy g )
(85 Olgr 53 i1y Ollas 0kis 2 (o) 4 (Laosls
wlgéﬁﬁ@b)&bl:;yﬁ;%&lf@a;b



oml 4 BMI (st ls s oslinul s e gls st ls 1 aoT
1 ghs deslowe Oy g0

BMI= Weight(kg) / (Height(cm)) 2 "
Slasin b olasy S ) a4 baesls SV 51 ey 4 5>

e 93 ooled J g

wOllowr g 031> 51 SIS 1 i)
SS1((Chromium ) CR s (Blood urea) BUN )
e V3 e 5 Jle s Bl Y e s S o0
O IR [ PN A C VSN R L [k P e gt
3L 5 Sl (65 as)le 3 g Jlazl odias DL el
LaOT BMI as L aS )l enl oS 4 &S 05

Gl 4 5 BUs Dol Ladks ol amstys ol IS 5T

Gl 31 o BT g5 g oIS Y Jous

&y Olmogs dastin
©ade o Age

! S Sex

@sde By 0y i Ll BMI
slas, oS3l ail Family History

$3de S s 05 )i SBP( Systolic blood pressure)
3t 56 A3 FBS

S 18 5l iy Cola ¥ 3 2HPP-BS

$3de g LDL( Low-Density Lipoprotein )
©3e et HDL (High-Density Lipoprotein)
$3de L 55 TG

Sads (03,5 4 053D 5545 25l s Jloz| BUN/CR

! woole g Complications

e S5 C5.0 e aas s el sl m

& it Sl L 50 5 AL oy 5 s L ol aads
2oL (63955 Gladdd AL aldls sy (g5g)y S
=97 5 Ohln SLtlojT el C s s
sl iolojT 4 £ .l old otalie slaa sl
10-Fold ) ), o5 Ly abl e (i last ol s
403 ablite i liel .5 5 (Cross-Validation
Ulesls OLid La islaT aS” Cul ol Ol s !
S o G80 0358T s 4y (61 m CLl p
[fs]

L e SLoMbl o e 155 sLaee pazmn Y sans
RO N P NG 5 TR NPV SO

ol L ls o Jlns il e 5 g odd

o oy 5 ol (GinioIndex) o e ls

aalsl sl dSsy ol b e anSE slaastla

Siw Jw (Z

525 Sl Jis (gl o (Gl (5L 03l sla S,
osls Calises (gLlacSiSS 3l oalinul L L5 ol 55 5,0
Ji. .v.i)'bj_;:.uk_;?@.g&}_iﬂjdvu 03,5 ldy 4 5slS
SPSS Celementine ;s o= N esliul L (5L
oals L_.>=,.4.“ BE GJL_f uij‘) J—oﬁ‘ NG P 3 r\_>u| 120
St 52 o5 5N gy il o il ey 55LS
SLahs oy o i U o b oslinal (6,8 ana
Méb@))}&fﬁ‘)}-\_j’Tmem
bJ}-&M@dL&&J}J}\—:H&:—&)CS.O
G § S e syt a8 15 abasT
PN r;{),_ij\ S eslinal U (55 4L 5l e
Glaosls 3l gl aesame 3 S0 L SLL 6,5
S 03w a5 S oS (i T
Aols ey s s LG oj_?aiiglz:sgd':,',_ﬁ

(OYNFAYAY Cooduw Co p o0

¥



(OY)NFAYAY Coodlws S 0

70

Ol Sed g (5 ole oS
Mswg-ﬂ.w‘au‘;ﬁ.dd_.,p):\/' c.f\_ﬁu.ﬁl_?r.i‘
4_.~0JLQ_:~ d)v\;- BL odd JL>=L‘ Jv\—‘JJ (4_».0)‘.0 C‘,_’)

Sl o 00l c:.p}:

S aes G 30,8 1a slaesls Colg 43 b b o
u"l)}.'-“"‘ odd C‘f&-«d‘ u’.'."‘ﬁj QL:! Lgb_’v\;QL’ asls

. - . - & 2 g -
Ole (b3 S i Gils8 5 05 b e lan S50
ol s sl — (Confidence) olwbl jL e 555

Jo dwd w9 Y S0

Oleeogi Ld o
Cl 0l odaline LAQT s elasyle S @UL‘.:{ False

(o5 s 05 Ui (a4 ,10) SV Sulys Sn 55150
(&ﬂ«l&»cgﬁ &»))ng.w\j‘g;u d"J‘};
DY Slss Sl 5 Y Sty s Ko (o558

Micro vascular
Macro vascular

Micro-Macro

Gl O 3n 487 3505 3 5 g (Gby s SLa o)
o 55 «Specificity) csli s «(Sensitivity)
Ol jmn 2, pls (Accuracy) o> 4 (Precision)
Slrosls 4e gamen (S5 Sy 4w gy 85 L
Sl 55 50T as gazen 31 Glal i dmys (b5 50T
odd (gl arws esliul 3y Sgy bwy Swysas S
osliul 05037 (glaesls Losld ol dculoes (gl o ool
L (Error Rate) Las &+ 5 Ol yte cpomad s oo
~ 1, (Misclassification rate) & st iz axws

JAQ] 5 5 diloes Ces asli ol

s 5= - Lo ™)

il 3 Ol (or Jis S Ol s dslons 61—
o=l 3,5 o3kl (Confusion Matrix) _sl_zzs!
3 Sae K58 Jlos ol e 1! e S
Oldal i Lo Loaesls jode 25 )5 b ar ws fg,
S aws M s Lassls ;81 cmal Calises glaarws
Blas U Jsitr sy s G ile S5 il 8 8
ki S ol T ol Tl ol M*M 03100

oSl ol el gy Dldalin 4 b s gLaesls

Ly ol b sloml (il 95 e gares iy 0)led sl
4w C50 c= s ool el Ly C5.0 o= ,»
SAYL 8y § Lo a8 Wl eld Ol J s o
P TR P T N N 6‘-“&))@‘ S
Wl ol 0313 s 5 LaOT dslons o550 5 Lo ot L
2 5 das s Ol den 45 Sl a5 AL
G258 a8l plran 8 (e Lo T 5 s

Mbu’.ﬁup)‘}&)jf(ﬁu\&d&»‘Q)}JJJ}&‘V\;‘

Ui (o
el Gl o Lb ldde 51 e 5L onl s
S Sl oLl sl b 1 ol
Sl ol e eslinal BB 1y Jus 5 3 4b e Jde
)25 50 slosls sl Y Il (s Lo (o 5
s iyl 5 e ST (35 T i a4y
LS e S 1y Sy e i laesls (..:_5
33555 ol ¢SS L ilasT e slaesls
O b iy g Gy el WS g s
o slaesls Al e el ) S A slas) S
on Lokt g Jhe G 1 (Ll



TAQ] wsl iw o
[Aa] sl oo o

) J) PR YL LI e ¥ LW A JE W)

S5 L Lo e ile polis ale s isbas S 5

Ll ol (G dtws S )3 &S e o (S 035 slas

\“_,.;.WL«.@- = D)
Cie sla ool sl Jf
Ll okl (G atws T y3 45T gdie i (S 035 sl ()
Cudled =
2 sl osls slus Jf
Ll olds (g a2wd Sy aS e Sl o3l sluas ®)
Cés =
@S e (Sl 03l Slad + Ll odd (G s T yd ST e o (Sl 03l Sl
Ll odd (G Aty e S ysl
Cie s osls slday e s ol sl *#)
Comr = Sl + Csled
L osls Jf Sy L osls Jf RNEY

Wl 0l dloes o )5 AAVF iy lzel Caa b
33 Fpn e &S G, JAe Lo Ol
sl _resls (s ¥FOF u}j}_ﬂT sl rosls Caaud
VYA oeylael a8 g o 3 OV 57 i)
05 sladsdr amr 5 L Conl ol aalone U
s €5.0 Jobs oo Ol e 45 Sl 2o 555

ool (g a5 ) ity
S o sl 4S5 s pasLs L oslad Jsi 5o
SHeslial Ly C5.0 (2,5 S (sl s Latis i
ot 03,5 aalome i O s LsZEN e 5L

[ﬁ] ("3'“"&5“ u,:.iLu Iy

S e Sl e Lad s 5 ol
False,Micro,Macro,Micro-) sl _sa—ws a5
Loosls ae gazes |5 ¢ o e 5 Cwl (MacCro

Bl ke s e
3 4y C5.0 Csty3 0,8l eslinal L gl o 12
!~ C5.0 el sy Sl ad e ol sl ol
Lobes o3 pls (ladile s sy pde s gamy oend
Olas laghlasT jledsT Cws i mlsasany
o3l jlay Sl gls dilw sBMI Losli (i
el ¢l = Ch.0 Jus Como Ol s .l

o3 VALD islaiT (slmests cdos ys AYNA 55 5al

C5.0 w3951 Sl b s Ol 30 i Jou>

(ne32) como (e y8) cds (e 38) Culus (e 8) cudlad
A .OF MOV YAFY AY 50 FALSE
Q¥ AY Yoo 55 56 Yoo MACRO
ay.oe ALYO YAVA 40.v¥ MICRO-MACRO
AV Y5 AS FF VAFS A5 MICRO

(OYNFAYAY Cooduw Co p o0

44



(OY)NFAYAY Coodlws S 0

Y

Ol Sed g (5 ole oS

23 Ohlas 55 b 5 &S st 55 057 LT S
33 Sy 4SS e 5 L e WO LS AYO
3 LMl (s VWO 1 i 5 )L Oy lasy !
) 03,5 el ok slow | el 3 51

St e 3 A YO St S 5 S
555 IS s le s Jlail S 5 S 07
Pl e o5 8 Il ol ST 5L Y
el Y Y Sl g5 S
23 i Ayl Ete Soalgls dblw 4 S LS i
Aol B 8 SO LSV e LS
g o Y Sl Se
0F 31 iy e 5 VPO Sl it S g yLzs S
SY S S 5 S able s Jlenl S
O oL AL S VWA 1 5 I 5
Wl YU Y Sl 35 S e 25150 58 S
3l Cte Sl ablw 48 Jlylas 0V
WO Jla i 5Lid dls U o cdls Vo 5l by e
o HY Sulgs S o,se s
Olmn 5 Il 01 5l a8 o 5 oy 0 5Li8 55 V)
(Sl gls ablw sy s b o VO 5 S e
Ol A2l (6 508" 4 )le 55 dlonl Lo J 25T
Ll odd asle las zaS
Syge 33 dlw 0 31 S o s YL 04 Lis s Vi
L Ollas 508" 4 le 5 Jlazl o 0355 YL
Sz a DY Sl s oo (ol 5 4 (6 e JLaz|
ity

o oL SIS 3 8 s Ol o S g
S Bl Vo 31,8 se o 5 AEL YO LYY
L e 3 i e DY Slss ST o5l 5las
L 2ol o=l 5o = 3 Ol e Loa by ol S
oS Sl g

Silazzl e sl Sl eslial Ly Jue G 0L
Aoy Ve Y2 Jis lles Ol s Cul dm s AQYY
Commo 3 05 51 Jdos 5,5 Lesl O g5 e amep5 .l
Wl 3y g

gl (9
S 5 s o oSO OLL s csle
ils Sl eslaal  isls CaiS (6alS el slaes
b eds CaiS Eols il e et T s eds aiS
O, (6l oslinal 6 S an 5 558 adilejla
G S g e U ol 53 Le T s 5
sle il S SE e ns OLB L s, S
Ll Ol e Ol )l ) A s
Ohles Condy (o i 6l A1 (2 51 055 (o
Ohbas Cols J 28 Cgr 53 5 3,5 ealinal A
oS (S slaesls Sl eds xS s L olKes
s
Badl
e i Sy slomesls oLl I il asS
0313 5l Codn ol gr sl (SBp S5 a5
oSS 53 oo 5 SLedlbl I iils ) el (g5LS
;\.\;_wtujiﬂ,'\r_@&tsjo_;” C sl 503l
Il g osleal 5,5 6“&_»—@ e
OT Jaos &8s 48 T Cws . C5.0 s s r:i)j_i‘\
sl A2 )3 MAVE Jds G g Ao )5 A0S
L g ol b sloml il 55 4 sal iy o5led J g )3
el sl 41,1 C5.0 el S5
Lsgd o ol j5 paaiate ol 31w oL 550 5L
AU e 48 gL bl eds g dslg a5
Gk Sl o dd Aol g Llis (Sl o)l 60) = )
bﬁ_)'@\_:;a.\_.:;l_?ule.x_A)‘mt,Ju_aoLuu)lSrzs

s 5



) J) PR YL LI e ¥ LW A JE W)

C5.0 paouci =33 fawgi ol bl uslgd 31 (Sl digei 10 foue

o8l )
MICro " s 2 o&T 8L a2 <=VA s BMIS=Y0.008 _asls 5 Ve <ldl a5 5 Cotem (Sol gl aisle 5 V< =08 ¢ S gt 05 5l <=V ev S
.l " vascular ‘
o oT WBLAFIFY (gl 55150 Jlaz | S2VAIYY 55 0 i e o <=0 Ctom (Sl 5l 4l Y9< =05 Vo 0 S g 05,23 <=1Y0 S
.." Micro vascular " «.» !
el "MICTO VASCUIAr " s o oKT 05 i 5 TY=> e g ) <3G 5 5 Ctem Sl gl a5 FP< =0T () <SS s 5 ,L28 <=1 KD S s
MICIO " wus oy o il PYSie o 2 <Yy 05 S (23l A8 <=V 5 e Sl gl dile 5 Y9< a0 Ve < g 055528 >\ S
.~ "vascular !
Sl e Cele Y W5 S 5l Sl PIVYO (05 iz )0 SREL A5y Cotem Sl a5 IS DY ) S g O 5L >\ S
el "MICTO VASCUIAr "t oy oS LB ¥Y< s <=V :
el "MICTO VASCUIAr ™ s oy oKT wdl i o 2> ey o (6 5<=NNY e itom Sl il 5 ¥F< 5uSdF ¢ S st 055 L2 <=1F0 S 2
el "MICTO VASCUIAr "t oy ofST AL el (6 5<=VIA ¢ e o 2 <=8Y ¢ (608 5l se ez (ST ¢ S08 FOES g g5 )L <=1FD S v
MiICro " ws oy oKT Wbl 3 pm i 5 ke 0 2 <=YACS an o 28Y ¢ (5lS 5505e Sl KW ¢ u >0 FOSES st 05525 <=VFO S| \
! "vascular
" oy T LB 3 pem i 5 e e el Y BTN C> a8 ¢ S 5l L ISSY (e D08 VYOS e O 5l <=VFO S
.=.\"Micro vascular '
3 o=z 5 o= S ol gl ablc 12 1 ey Sl Y ABPYVNAYS a2 <=V ¢ 05lS 5l e Sl K=Y ¢ D05 (VYOS gt 055 525 <=1 ¥ S
el "MIiCrO Vaseular " wws s o&T il "
MiICro " s oz o&T il b ol 5<=VWA (60l o lse Tl PFYO < o L 2SN 0 S ¢ o S0P (5 g 055,28 <=VF0 S "
<! "vascular
el " MACTO VaSCUIAr " s o o KT il S (6 5PNY 5 iiem  Sol s dile ¢ P9 u<=0F (S st 5 5L23 <=1 10 S \Y
2wt Macro vascular aws e, oSST 8L BMIS=YY.ANY 5 o I8 65 >VYA (58 (5500 Jlem| DT a>0F (S g O g5 5Li8 <=1FO S w
ol FAISE" ds oy oK s K=Y S s O 5525 <=V PO S VP
el " FlSe” s oy oST AL 2 o 2 >VA 5 BMIS=Y0.008 ¢ LEG u> YAV ¥F< s S=0F K gt 0 g5 L3 <=0 S 0
el " FAlSE” des oy oSS 2L BMISY0.008 5 ib as>Y e+ ctom Fo gl ails FF< o =05 (S gt g5 525 <=V o+ S \$
s iy oKT AL (IS 5l S ISSVEIFY 3 pem i ke o S VD e Sl il PP e =08 ) <SS s g5 55 <=1V S
.| "False v
Y s o oKT WL (S o lse S PVANTY s et (e (o <V Sl 5l dble < e S0P V0 S g 05 )li5 <=1Y0 S
.| "False "
Cole ¥ uB<=Fr v VFFPV <618 5l se i ISIVX0 5 O jm i cdaie g 2 <=VDtom Sl dile DY s =08 )+ S g 055123 <=VF0 S
el FlSE" s i o KT AL 142 ) ny "
el " FAISE s o oSS sl e o 2 3V0 5 Cotom Sal 5l ailes PP o <205 ¢ Vo 2 S gt 0555 L25 <=VFO S Y
T Wil e I e el ¥ UBS=YNY IS S lse Jlaisl Y i o 2 DAY 0 jm i e g 2 <=OFVOS e KD ¢ FOS S st O g5 5L25 <=1YD S "
ol " False™ wus o
el "MICTO-MACT0" s oy ol &T AL AL BN+ g Cotom Eol 5l il PP s S=0F (ST s O g5 525 <=V PO S Y
"MiCro-Macro" s s » o&KT wsl s o 2 SVA BMIS=Y0.008 o)+ SLiL AB<=YOV 5 Cutom Sl 5l abl < o =08 (6K g 055 5L <=V ov S
e "
el "MICIO-MACI0" s oy o KT sl ke o <Y s el (g 5<=NNY  item Sl il ails FF< o =07 (K g 055 525 <=\FD S| ¥
el "MICFO-MACT0" s o ; ol KT il (530S 5 g Jlam KW 5 ¢ >0F ST s 0 5 5L <=F0 51 Yo
ol "MICIO-MACT0" s> v oGT sl e o5 DV 5 e o 2<AY ¢ (6308 500 e IK=Fr ¢ >0F (PO S gt O g5 5L23<=1 70 51 \id
MICTO-" tes s oG bl e 1y Sl ¥ BN 5 e 0 2 >80 O i ¢ 058 (55058 Jlazm K=Y 5 ¢ S04 P S gt 0 g5 ,L23<=1 Y0 BT "
! "Macro
Ay el Y ABSNNY 5 e o 2 <=Fr Cotem Sl gl ablu ¢ pde o 2P0 = i 6 5lS 0500 Jlai KW 5 D05 (PO <K st 5 ,L23<=1FO S
el "MICrO-Macro"” wus e o&KT AL 142 51 "
5 L AB<=IABC ke g 2 >F VNl 2SN OFC B i ¢ Catem Sl 5l Al ¢ 65057 o)l g Jlaz KT 5 ¢ D05 (PO S st & g5 5L23<=1 0 S
el "MICTO-MACTO" ians oy o&T LB 142 1 Ay el Y BN "
MICTO-" wes o s oGT wdlb VP e oy 2 <=V OFC 05 i ¢ o= S50 5l bl ¢ (5087 55058 JlazmIK=Fs 5 ¢ >0F PO <SS gt 0 g5 ,L25<=1 PO S
.=l "Macro "
el "MICFO-MACIO" w3 oy oST bl o o 5 POV 5 S s 055 ,L25>1FD S il

ONFAYAY ool S o

FA



(OY)NFAYAY Coodw Sy 300

#4

Ol Sed g (5 ole oS

3,0 ol 48 3,8 o e Llg e atie sla Shs b
Jeilge 08 L s dal g (sl 4l ¢ 5 4l Yl
3350 sl Ol n Olos 8 53 ad,le S 5 I L3
Sl B 0T L 95 S Olaxl gu> b ad)le 5,
305 ol 3 alie e, L1y s 5 s aslsl s
295 0L L alie (i el 03 S anglie 55 J g
DY Sl 55 Sn 25158 55 45 Lo Lo 5 0l oLl
03,5 sy plyasyle g3 932 55 Y Selys Sk

NG PR ARG RO E

S5 dom § Som

w3 4y (538 0303 (gl S S eslizal b i ol 5
03 odd odalin laas)le plul b Olh)les s
u_ww;wu\,_f\,@t_‘.ﬁﬁtd,z)\,_p.ﬁ;,'uﬁuoT
ot 3 S ok s Y Sty Sl s Y Sl g5 S
Cys r;,»,,_in;\ 2 o e coslizal 3550 Lshr:’»)}ij‘
sdo 3 AP Ll 0T Jds és oS el s 4 C5.0
sl Lo )3 AV e S

O ol 2158 35 2 S 5T gl bl o i
el pde o 5 (SIS Al (o S s LS
Qo 4503 S (6] 2 o Slowl oyl g8 3 esliul b Ll ol

S ool plomil ST b W dwle T Jgue

eI 9390 4ol

Jwo Sl 5 yla b N . 9 O N gi
o K3 ) 5 9 9) "
. JM oo e _ = il ““ 9y b 95 u". ) S0y Sl
&Ll b 559 . EY el .
do)le A Yeluly  yYeSuly G
4ol
0iS dewloes ol dasloes O slis yBMI (o s Miyaki
v 4 CARD
Sl Sl S gasian (e ey O, Ken
/%% SVM 74Y :SVM oarls 5 O sl Sk 4
Beak hwan
35,5 YLBMI v 313 eile
TN Ot BOR o & (Y++v)cho
TAN 2 g S5 18N 0 g S5 ) _ r, _
s J 587 5 a5 dT O S )
. i35 oo Gl (¢ ) S &£.5,C5.0 |
SN s . in g Sl 4 o (Y++A)Chain
/8¥.X6:C5.0 HbA,C &5
&:-:' o cé@}:«.:.u)l‘ié M}CSO
WO C50 NIy Sl il v v v v s b s Jute
JA4.V¥ C5.0 s s

3 s 5,8 SUBMI Lol 5 05 5las ola 2l
L e a3 o6 S 0 sl s J S
amctjtv;{),isnudm O 3,0 be gl Joke
op 25 ) VSl S ol e s S Loy

sl 0313 ) 3
e @L:j Sleslinal cmg il g Ladde ol (6l
SHIAIC 5058 J oS Ol (s e st ulesT
sl olpe 5 65 n S 5 2l S pae S

A e e (5l Ske U

RS SU e (S 05 e OLSas 5 (S
2L o 5 Y Sl 5 ST 5 Y Sl 5 e 2,150
L ilas o5 0 8 (30 S g 05,25 5 BMI
plowl addllas 55 bl o Lo (o3l iy ‘..:,»)jijt slasl
A Jlse Gl 6l OSes 5 e L g ol
Al ¢ 1S S S 55 Y Sl s SKn )50
S 550l edd wy p HDALC 5,80 oo« Solsils
(S 15 abl oy (]S (gla andllan 350 ¢S 2he
ES ol YU b golgiin Jde C85 .Sl ie o2

)\)Y}L»‘}jjg:af)‘}_ﬁu.il_mw Lgb_; MJJ{J)



RBferences
1.Mohamed E. |, Linder R. Perriello G, Di Daniele N,
P6ppl S. J, De Lorenzo A. Predicting type 2 diabetes
using an electronic nose-based artificial neural
network analysis. Diabetes, nutrition & metabolism.
2002. 15(4), 215-221.

2. Pickup J.C. Williams G. (Eds.).

diabetes, Blackwell Science, Oxford. 2003.

Textbook of

3. Ahmadi K. Guideline &book review. The internal
(endocrine and lung). Ahmadi Cultural Institute.
2009 edition [Persian].

4. Al Jarullah, Asma A. Decision tree discovery for
the diagnosis of type Il diabetes. In Innovations in
Information Technology (IIT), 2011 International
Conference on, 2011; pp. 303-307. IEEE.

5. Fang X. Are you becoming a diabetic? A data
mining approach. In Fuzzy Systems and Knowledge
Discovery, 2009. FSKD'09. Sixth International
Conference on, vol. 5, 2009; pp. 18-22. IEEE.

6. Khajehei M. Etemady F. Data Mining and Medical
Research Studies. In Computational Intelligence,
Modelling and Simulation (CIMSiM), 2010 Second
International Conference on, 2010; pp. 119-122.
IEEE.

7. Jayalakshmi T. Santhakumaran A. A Novel
Classification Method for Diagnosis of Diabetes
Mellitus Using Artificial Neural Networks. In Data
Storage and Data Engineering (DSDE), 2010
International Conference on, 2010; pp. 159-163.
IEEE.

8. Alizadeh S, Ghazanfari M, Teimorpour B .Data
Mining and Knowledge Discovery, Publication of Iran
University of Science and Technology .2nd ed. 2011
[Persian].

9. Han J. Kamber M. chapter 1: introduction :Data
Mining: Concepts and Techniques , Morgan Kaufman

Publisher. 2nd ed. 2006.

eyl ylows (g 0315 51 W1y & il
10. Juan G. Luo S. Jia H. Zhang T. and Han Y. Type 2
diabetes data processing with EM and C4. 5
algorithm. In Complex Medical Engineering, 2007.
CME 2007. IEEE/ICME International Conference on,
2007; pp. 371-377. IEEE.
11. Breault, Joseph L. Colin R. Goodall, and Peter J.
Fos. Data mining a diabetic data
warehouse. Artificial Intelligence in Medicine 26, no.
1,2002; pp. 37-54.
12. Miyaki K. Takei I. Watanabe K. Nakashima H. &
Omae K. Novel statistical classification model of
type 2 diabetes mellitus patients for tailor-made
prevention using data mining algorithm. Journal of
epidemiology/Japan Epidemiological Association,
2002; 12(3), 243.
13.Rohlfing C. L. Wiedmeyer H. M. Little R. R.
England J. D. Tennill A. & Goldstein D. E. Defining the
relationship between plasma glucose and HbAlc
analysis of glucose profiles and HbAlc in the
Diabetes Control and Complications Trial. Diabetes
care, 2002; 25(2), 275-278.
14.Silverstein C. Brin S. Motwani R. & Ullman J.

Scalable techniques for mining causal
structures. Data Mining and Knowledge Discovery,
2000; 4(2-3), 163-192.

15.Quentin-Trautvetter J. Devos P. Duhamel A. &
Beuscart R. Assessing association rules and decision
trees on analysis of diabetes data from the DiabCare
program in France. Studies in health technology and
informatics. 2002; 90, 557.

16.Huang Y. McCullagh P. Black N. & Harper R.
classification  model

Feature selection and

construction on type 2 diabetic patients’
data. Artificial intelligence in medicine, 41(3). 2007;
251-262.

17.Han J. Rodriguez J. C. & Beheshti M. Diabetes

data analysis and prediction model discovery using

(OYNFAYAY Coodw Co p o0

R



(OY)NFAYAY Coodw Sy 300

\a!

Ol Sed g (5 ole oS

rapidminer. In Future Generation Communication

and  Networking, 2008. FGCN'08. Second
International Conference on. vol. 3, 2008; pp. 96-99.
IEEE.

18.Anbananthen K. S. M. Sainarayanan G. Chekima
A, & Teo J. Artificial Neural Network Tree Approach
in Data Mining. Malaysian Journal of Computer
Science, 20 no. 1,2007; 51.

19.Cho B. H. Yu H. Kim K. W. Kim T. H. Kim I. Y. &
Kim S. I. Application of irregular and unbalanced
data to diabetic nephropathy

predict using

visualization and feature selection
methods. Artificial Intelligence in Medicine, 42 no. 1,
2008; 37-53.

20.Chan C. L. Liu Y. C. & Luo S. H. Investigation of
diabetic microvascular complications using data
mining techniques. In Neural Networks, 2008. IJCNN
2008.(IEEE World Congress on Computational
Intelligence). IEEE International Joint Conference on,
2008; pp. 830-834. IEEE.

21.Patil B. M. R. C. J. and Durga T. Association rule
for classification of type-2 diabetic patients.
In Machine Learning and Computing (ICMLC), 2010
Second International Conference on, 2010; 330-334.
IEEE.

22.Aljumah A. A. Ahamad M. G. & Siddiqui M. K.
Application of Data Mining: Diabetes Health Care in
Young and Old Patients.Journal of King Saud
University-Computer and Information
Sciences. vol.25,2012; 127-136.

23.Antonelli D. Baralis E. Bruno G.Cerquitelli T.
Chiusano S. & Mahoto N. Analysis of diabetic
patients through their examination history. Expert
Systems with Applications. Vol.40,2013; 4672-4678.
24.Newman D. J.Hettich S. Blake C. L. & Merz C. J.
UCI Repository of machine learning databases,

Irvine, CA: University of California, Department of

Information and Computer Science.1998, last
accessed: 1/10/2009.

25.Chen G. Astebro T. How to deal with missing
categorical data: test of a simple Bayesian
method. Organizational Research Methods, 6 no.3,
2003; 309-327.

26.Witten I. H. Frank E. Data Mining: Practical
machine learning tools and techniques. Morgan

Kaufmann. 2005.



Knowledge Extraction of Diabetics' Data by
Decision Tree Method

Ameri HY/ Alizade S% Barzegari A®

Abstract

Introduction: In the last 10 years The incidence of diabetes has doubled worldwide with annual
increasing rate of about 6%. More than 2 million people in Iran are now affected by this disease.
The present research deals with the relation between the observed complications of type 2 diabetic
patients and some related features like Blood Glucose Level, Blood Pressure, Age, and Family
History. The main purpose was to predict the patients’ complications based on the observed signs.

Methods: The research data were gathered from 856 patient records related to the 2009’s cases in
the Diabetes Center of Golestan province. A new model based on the standard methodology
CRISP was developed. In the modeling section, two well-known data mining techniques called
C5.0 decision tree and Neural Network were used. Celementine 12.0 software was implemented
For data analysis.

Results: The results of data mining showed that the variables of high blood pressure, age, and
family history had the most impact on the observed complications. Based on the created decision
tree, some rules have been extracted which can be used as a pattern to predict the probability of
occurring these complications in the patients. The accuracy of the C5.0 model on the data was
shown to be 89.74% and on the Artificial Neural Network was 51.28%.

Conclusion: As the highest accuracy was shown to be achieved using C5.0 algorithm, according
to the created rules, it can be predicted which complication(s) any diabetic patient with new
specified features may probably suffer from.

Keywords: type 2 diabetic, diabetic complications, Data mining, C5.0 Algorithm, Artificial neural
network
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