Downloaded from johe.umsha.ac.ir at 20:44 IRST on Saturday March 4th 2017

% 0000 Olbae VAL ',::\g Y a)Lo.jl Al 093 sd‘djj"- C.So‘u\.e wu\-’-@o A\.L"'w

-,

g 3 dlio
S 5 s ot 5 9bao 43 b3 oA g (1AL SIS 65 31 i s 1 03 Lt

"JJ»G‘QJ:.; 4:.&)5 nﬁe\J“g.\:ﬁ| e

VAR /Y i il f b VAN E el s &b

oS

J)j_aWAJMﬁ)p@)ﬁbd.@@))&)rﬂ%&ujﬁjgﬁséy)\w\a.udi.hj g,<....._~v.) L;»L_u)‘éu)‘jl)léi
sl Shas 5 (530 Gare gl al glagt o 5l asdllae cpl 53 fdns ool o skt 4l 03 S 3 sukoma | OF 3l estizal OT glawloes Al b
sl sl Zosliad ( CMIIL<4 J.<L..¢ E) LS‘WU slael) L;Laﬂpli)

Cf)l.@):)\ abu}.w\t..v&.._i) Jli-)-)‘ beca.’v&ub&‘ L;)\Jgdjjjd)t.ﬂ;- J\;J._‘J\é).} \_{M'J“) 6}.:)1;..4\' \JJ;' axllas L’ﬁ')} :‘;‘uﬁ j})
)‘JJ —Or S) 9 (FRM)&)D}(ERM) uLLML(RCM)AJ_J: L>ul> 6LQJ}.L~ c(ORM)LSZMN L/<.~VJ“‘) wJJ;LA Q‘}&Ca?ﬁduj:lﬂ
xS

S&&" 5 RTD) "y calis JKS" Laxls 53 055 W0 s & ERM S FRM s 5l 5l eslinad a8 Wsls 0L andllas b el
\:A_J”}j)‘ &Mq_‘) &Lﬂ))l e ERM jFRM DL cJ._..ZAj\)\ Gu Q)}J;dﬁ.;)w.\?:vﬁngCM jORM V,«.:»‘J;Ld DL (RLD)”;{M«.{)&.A
LS o S g5 Oleedl LB CL:J &b o sas cljj 3 eslazul J:b‘u.FRM oSl L s caxils

Slosls a5 a3lge 5 (S kﬁh‘j)\%w&j&w L;Lajﬁu«jdjl_é Sas sams o Lds Sl Exle 5l el :dﬂf“"’."f.""
QW‘ QJJGJDJ:.:.\DU S e b &.U J“.;):Lﬂ B J\jl‘}:w L./L\:JLJ u»).:.w} DL 6'0)}.).» Q)}&MQT CJL@)U&‘L))G}}.J V'AJ:;‘W)): k}?;>
s Gl Sy oLl e

1SS S g Ol Ll (S sl o8 (g o dSEils (gl Wb il wdige (6,555 (U s ok ) L)
m-omidvar@razi.tums.ac.ir
La sV IS il 8 (5308 oo ol oSty 3 Jamme nlign W30S Y



http://johe.umsha.ac.ir/article-1-137-fa.html

Downloaded from johe.umsha.ac.ir at 20:44 IRST on Saturday March 4th 2017

S92 S92 i3S 50 53 5k (sl sl RMALGL oo
5 s>k 9y ois iy yes 4SSl Caz el e
Gyl g il sl 3 slodle o [0 il anwgs
48,5 &)ye0 (ORM) (Lol Sy s ile glo (ol (40,5
slaghs) plosl RMA (g, (05 5 63,15 jolaie 4y oo
9 Sl )le el oadoslitnl Sy Lo )0 58 Slesl,
)y L a5 wisgas (byre FRM) (38 Sy G 5ile S Lo
o Fle g9 4w RMA 5l 55 550 Cugie lss (990
(SFRM) s laitew! (LCFRM) (ol anse Jols o5l S,
658 aslllas jalf] ans 8 slsel (HCFRM) YU aiyja
Sl S el (g Sy e Sle SO e 9 S5
ol o IV] soges (yme g te s 0 Slae S
G as Al o)) lSen 5 6315 Lawgs Borda asls 8yme 5
3l g sie piisre o ol ) Sy ) o le CB5 (g0g0>
Sy Zu e ] Pl g Sl S b)) e
0325 S ppie Sy oyl ) o] O ) pmiigs (slocss
potie HLLSen g (o5 iz A0g05 oolai ] [Vy] uml.:
e Sy @bl 2 ) ERM) il by S o 5le
g S Slae 5 s, e sl Shac ) o wisgel
1¥] Sy 0y Sey (2l
Sleslaiwl 550 40 asalllas poix> (353 Slallas yogdle
5 dloads plosil jo i85 I3 )0 Sy b)) 5o 3B Bl
Bblie ae i3 6l s slsl (ol dawgs a5 slaslllas
oS azlge MCie L1y S5 Fes Sldas aS juslo bolse
oz o [V ]ane 5 eslinl (6518 S 5ls b,
O 5 Sy 2L Gl 638 G Sl Ol 5 Ll
D] aSsges solitul sodg slalase ;o 39390 sioul gelan
3 B S G als o Coz 58 gl 5 (ST
DVl o § 0,00 6518 las 10 FTA g, 5l Conio
dlye syl sl 538 slate Joe 31 ol)Sem 5 LS (oo
Soly Loy 15U 5 oo ol8zoYh HSE o Sloe 1 yige
vy a8 oo o V0] woges solinal IS L jo i
bossn el o HSE &l ble s alnil o), Som 5 s
Wyl e 3l g s damee 5 8l 8 oDl aS 4 jenil

biwg aS 6,50 s o V] was anas, 3 AHP

Jlow w13 (hgy SeS @235 O s o) Ken 5 2LL S

A;A‘,Jcic\:.ﬁ)j})[,.\.:p‘w/o-\ \g

doddlo

2 Ll as Collasls slaslanys; plu g wols> 5l (6 Kby
SLiks oleerd slge b, L 5 (o slaail b colld Job
potie 4z ;51 0Bl e Sy (2l ks il oo 3]
S bl cad Sy So pde 3l)8 10wz ofly S S
RMA) Sy s ile by, 3l eolail 550 50 Jlalgl jo00
Wiloo Sy 2l sty 5 sl 5o Dolad sl a5
lies OYLde o S pogio 5l AlSe )l ol 592>
390 3 Smrbad pae ploie | S psliinng; loadsal |
Oy a1y Sy 3obibig g o [N sl ooges o5 & L
0dgd e S 0 s kyl S o (ST sleolagg, s
Ol Glgie @ 1) Sy g (Y] wilosges oyls asuie o
Slosead jl (20 slod s 5 ol laslas; g9-3
ol A ly8 0 aliee glacialad pae Azl (o 0aldl
Slasein 6w Sy hls S, [V ol 03505 iy a5 (55
p3d il o (7)1 St S aSul gl bl oo 058 parmie
slocosgase Jdo 4 048 0 Sol> SLSL O g0 4 oS
Ot 5 e Sy a1 el Sl Gl STl 5 5 o
SIS Al poms Wi oo az s Sy b (T iy 455 g
Al (e oS g el (2l 2 Sl o)z g 039 Oyl
Sty 451 Lol 5 ol gn U1 S 5 i a2 S, o5
Lo ,slid 5 pole jobs L 4 Lo (pay sl (38 arwss
B e ;o 1) Sl g o3l Sy 5l gz glgl wo
g Jleizl jiie 93 Yool Sty (o)l wlp (b jo aams o
Ot 3 im0 018 2l 9y gkl slag,
s ol g Connlah oo e 53 Ggb o SO Slaogas
oS ;5 150 73:2000 5 a5 wrily o Sy 50lS puiie 50
IF] wlad 51,8 s plsie 4 S (5500
St (o5 9 (o5 dons ((AS) (S by, (IS b &
P95 99 S 3o (oS e B9y 1395 (50 )1 & S (2L))
3 Slod S &jgo an (nl b g 009 plesl g o 1, K00
Sl 5008 e )8 eolial 5 )90 S (2l slast,
RMA) Sy mrle Bosb 5l 2l Ghe) ey Sapoe

Sk i)l )2 (=5 A slahy, 5l (S Dlg—e @
“_Lm.:) @L_:))‘ L)M.:).:Lou_w‘ 4..5/5 )|J.9 oolazw! Syg0 Lbs_im.:)

A Y3 };.‘).li An AJLQ.\: Al 093 ‘(5‘45? w‘.&e ‘;.»J.'..g,a d?.u


http://johe.umsha.ac.ir/article-1-137-fa.html

Downloaded from johe.umsha.ac.ir at 20:44 IRST on Saturday March 4th 2017

.

SRS
ORM) Sy o il 5l g9 sl ol aalllae () s
J5baie 4y jrus 5 0928,5 5,20 ( FRM 3 ERM RCM
1oy Vo oS sl Elol sl S e 2LS (o2
S50 SIS 5 (g0 055wl b o Sole 5o slagy L
Elosl by alol> Sta; 2bj)l @l 5 G 5 ol a2
d daldl )3 aS A 3 ) 990 Sy i Sle Al

o asily

(ORM) ol Sy e 5lo

5 Bt ] 45 45 wil o Sy e yilo Lol aas ORM
ORM . ggozxe jo.0iloa s (gopmds gelaw O &4 485 Lo
oLt S s s 5l 45 il e o T8 o 5,
4 (HLR) YL g «MRL) bssgie «(LRL) pymsly S, el
ORM () pg—ad) wiilioe 523 59,5 o 0SS, b s 5
Sy @8lge 5l (a5 Col 0l Ol 5 315 okee el S
LSy (ploaisS LS (S e Senn) o 5o iliSee
ozl el wigh oo ool Masline sl )" lgie s A
a Sl gl tig—is o0 ORM jl oolaul jo 5 )50 Covgasme g0
e A e 4w ) 03923 335 Sy (a3 el
sl bl o O (2l sl LB 5 (300 3525 (2 5)
0SS BYs 4 azgi b ol oo (G89) 55 i (Flmslone
ool sl 3 )90 a8ldgr S Sy o ls glel Lo
Do o aBls p lag] a aslol jo a5 wilas 513

%V/ Ky ch..a S sk 4 ORIt Slos 5 slakols slast (551 GL‘J.;.J (o 51 eslawl

2 xS mromai wnl b Fige Jolse solod (558 (310 aldes
= e lga Sog Il 08 wliges Ol Joo b
DIV] 05005 s sy o] S8 4 55 Jow slvar 5
Pg) D plxil (a3 lawg a5 6500 asllhae )3l ogdle
)‘)_v‘ )| ool l_> 9 ‘H)M 4_.31403...@‘) d‘)j gL..M_:) kﬁ.j
pos S Jo> 9 SIL) Sy zsbaw 55 )] cpz 556 Glate
S 650 aalllas o [VA] 0y )3 solinwl o akad
o 8 Jlews 9 (pLS pliby (o5 5 Joe 5l )yl 5 92
oolaiwl (6,5 pile loasl,d o Sy, Bi> L rals jelaie
DAl woges

=30 Slusl, Slee lads ods pae oy MU ax S
o ple ol gg5 anlllas (pl j0) 3,15 3925 RMA 5l colail ;o
Sl Sy ekl o gl (SIS el i ola STy
ool S5 el—a—a& )‘ LS)LA-A.A.A—' L LR PR W &_A.CLI U] L)L“j
2yS 18

Lol Olas omes a5 8l bl cue 99 RMA 5425 ol b
5 0095 3x80 S, ali (gaddds 4SSl gl 28,8 ousol
EETS DU PSR W S i ' N O B
% 997 ge Sl S oz o 4 pgw e Sem; i le il
L ocil s cmwlinnl 0)lg0 5 (6 b ;o Sy 2b5, Al 8

Sy 2hpl adlas (ol 5 Bas 358 008,53 s 4 4z g

s Sy Pl gy bl o e LS slaowl 3
LS alie 5 (FRM) (5L5 5 (ERM) azély Ly (ORM)

Abbor Sy byl o by, 5SS e

ey M
LER M M
dawi gio M
s
b
0.00~0.10 | 0.10~0.40

0.40~0.60 | 0.60~0.90

M
M M
M M
M M

0.90~1.00

Sy parls Jogaome 5 5 380 ol ol 51 Gos
b by gaipends olaws o8l L RMC #8ly jo .ail oo

(RMC) aisly oS0 puti &I b Sy i yilo
S wilee ol Sy Gusle glaass 51 (S RMC

A Y3 }ﬁ! An AJLQ-\:' Al 093 ed‘d? CM:!‘J.GJ. w»\k@d AP.UI


http://johe.umsha.ac.ir/article-1-137-fa.html

Downloaded from johe.umsha.ac.ir at 20:44 IRST on Saturday March 4th 2017

aw ol Ken g Markowski cyz cpas ams S 1y oLl
odls Hlas ¥ gl o aS wols slgriy RMC s 5ile 5l aseus

[?] Sl 00

Lo g M}J,l}@‘M/OA @

Sy omrle sbals slaws oo ol God o Jlezs]

u’“)’l'“ A Cond L&A.M.l) s C?"a‘“’ &Y R g ools wbﬁ‘
2l s )0 09290 Slelgal U wosls s 1) ol Sy

I nm wv v I wv v I nm wv v
G [TNA|NA|NA | NA|NA| G |TNA[TNAINA|NA|NA| G TNA|TNA| NA | NA
F [TNA]TNA|NA | NA|NA| F TNA|TNA| NA|NA| F TNA|TNA| NA
E TNATNA| NA|NA| E TNA|TNA|NA| E | A TNA|TNA
D TNA|TNA|NA| D | A TNA(TNA| D A | A TNA
C|A TNA|TNA| C| A | A TNAl C/|A|A|A
B|A|A TNA| B|A|A|A BIA|A|A|A
AlA|A|A A|lA|A|A|A AlA|A|A| A|A

S 3 It ol

(81 8 v~ 3585kl — 0 Olal a i) RMC Sy i le =Y o

cold i S ools als (gog0> B |, ORM o 54240
.a)la .39.?3 uL.:u;.m A&u.\.i)

Ve olaws LRMC Sy s ilo 5l Jlie SO Y g jo
plel az 151 o 5l g9 ol el oaiadl )] o laslin) S,

0.00~0.10 | 0.10~0.20 | 0.20~0.40 | 0.40~0.60

0.60~0.80 0.90~1.00

(3 10kl Sy o) RMC Sy s 5le =¥ 50

Jae (FLS) (315 sbats g ;5L sline 5 FRM
JS5 (658 Sy 9 il 8 ol g d S S oo
ol o o0ly Lz § pear 0 FLS Lol Lole .l ons
el 00l JS25 szl 5l FRM L
93,5 (&30 =8) Glhe Lo jeaie a5 0aS (538 iw -)
I, (R) Sy gl 5 (S) s «(F) il ,3) FRM gitens
i cgame j diges K ( F.5) WS o Lo o3 slasl o
odls LS B ygmai jo aib o R g S F onimojlis a5 (o518
Ll 00
3y 699,59 6318 sleacgome a S FLS bl ul j5550-Y
FosS o295 G318 sledegemme a4 Gl (B e &b
PR VU (XU [N S Pt
5 (Smry el 5 Dl sl 60,8 Gl aly o o5
dslme i3y 50) el Slles SO lp (SLol; Slale b

(FRM) 550 Sy o 5o

S Goge 3> ORM (o 5le Boyb 5l Seny (b3 oo 5o
S92 u)sl_?bo L (JLQ..}‘ 9 al) &_Lkhﬁi) &°99)9 )J\)LQA
Olimabl pae oo |y S, (a3l s o5 0SS Jol>
eS) VA Loz Jlade g0 ) paal o b yleie 4 aS
Slaie S L (Sl Jlade 5l man) < IFY o (Glheu lass
5" " S, w90 0l o M o e
=2y als” eds oy Ol sl o 0isS sl 1) M g
Oemz dols (YA - [FY) LY Dglay i a5 |z il oo
Eo—o50 (pl A8 obml g, bl jo lakasde LB S
é_Ua.o ).n)l_m l_s 9 )_».: (_ngooB..\_?u’ aS ol w‘ OMQQL&J
[7] 28,5 0 00 631 gl popns

A Y3 }.‘.'.‘.L; An b)lm:' Al [PEL] e‘_;‘MJ? CJ‘J.@ w»\l.@.a AP.U


http://johe.umsha.ac.ir/article-1-137-fa.html

Downloaded from johe.umsha.ac.ir at 20:44 IRST on Saturday March 4th 2017

-

S oo Sl Bllae (Blae Ss)) 3B e 29>

7 Z. Z
&ﬁ/ Ky ch..a e sshe 4 CBIS Sas g sldol slasl (550 GL’J:..-J (o 51 eslawl

S5 lwgie 9 (80 (yj9 dil B aS cansS (g5l isu Y

e SO Sy |y ol gools plxl |y (6518 aelsd plod 29,5

: wPLt jgign :
] [}
! Uiy sitd !
. ol .
Pl 2y ! ! $ONE o2y
1 z I
. 7Y J-.\.n kY- r . Y
I |
I 1
] |
] |
A 4 1 A 4 h 4 |
. ! Inference process ! L
ol 53l —> — Sl 536 8
1| sibelks | gilolls |
1 |

05+

0

NA

0 1 2

3

4 5 6

S

&.ﬂ)}CJ.L.:}suﬂﬂsﬁLs}Lndqu.e-AAuiuléjyg‘;iW@lj—OﬁraJ

sl S s Sy olies (EM) (g asl Lyl o e
a " Jleiml X il = g Sl Gl alad, Sl lgiss |
Seslasy) 9550 Gl e o5 (53,150 50 (il 0dle 0] e
Olye & g o3liiul et Mlos 5 (g o0 Wi (o 95
ooy alal, 51 gz 1, leladl lossl, EM 550 o Jlie
@ (00l B pae wlie) aye — (00 sols Lrals Glals) Sgus =
5 i)l 250 Gloiie o2 45 (60)l50 40 iz @i 05l Cewd
Bt 5 Slae 51 oy gm it 5 o Al rg 5 0
Iy b Solas EM 550 30 loaze Jlie (lgie 4 0gad oolaul

(ERM) aidly by Sy (g 5o
ol slacasgase | (g ks ERM Sy 5l
ol g oogai Jo I) Sy calids a3lis by bLS,I 0 ORM
e i g5 52 Jlaiml g ool ) e T lacssgs cnl
o= ,lez S ERM o il 5 ogdle .aigds el allgs oo 5
Sy9= ) OlySes Crlply g eadoslinul Sledl ) ol clles
5 ged Sy jSes l (oS £95 (639)9 pite £95 58
il Ll 050 ke 53 5155 050 (2gy5 A (g3 )lge
Smme 5o Jlie plge 4 oged oolitul o Sles 5l lsise

A Y3 }ﬁ\i An AJM Al 093 ed‘d? w‘.&e ‘;.A»u.éd 4,\;.“


http://johe.umsha.ac.ir/article-1-137-fa.html

Downloaded from johe.umsha.ac.ir at 20:44 IRST on Saturday March 4th 2017

» as Ls:;itu as d;uu‘ Cgé‘}.(Lu»‘ o L}rs;ij (:1 HJ)“bg}“’t> b
Fda @bt )5S 5 weboe &Bly XY = Co (Joliw o
‘C)_*ub Coww ‘5J5L1Q ¢LSJ;> b é,ﬂ)qu 9 SJJ&SQLSA XY = (:1
PShos ool (295 bt 4 STl oo I3 25 b
lite gbllie &5 4 ) asblgad Jsbo ez S5 4
FoaSS XY = Ci Joo,d b ole Joldo aliwg 45 a5 aiiwn
Solaie sla Joddn caisS poss calize oG ailonilas
LaS o Sl 5l g ol dges So WP gai aiil oo
A3 oo slid | wiloadlas oS 5l e S, 1l

e Sy i Sz 29y D2 dsere &5 2l ]
Sglaie JBi! e 3l asdlas ool jo I el oo Ual 5540
ERM glwbrs 0l )8 0 0y fols dlaily gl oYoles
|) ‘S;“i) Lr%)sb:u;Lyatzn J;ibé.ﬁkﬁu‘dlé)f )bé ooLipglo)94
aaly Sy, e i g 00908 iy a5 SLERM LB o lg5 oo
S yg—e 4 LSSL*_“bg) L§9_53‘ S ygo A ‘LSELZLA l’L?L:AU‘&sL?
905 S5l (o5 25

Y I

1 >1 .
: <1

- | 4

2 Y=0,X |
1
1
I
|
1"

__________ P
4

1
1

2 L ysox
1
1
i
1

» 3 x
a
Y

oo R N

» 3

X é) b

o o

TP RIS PRI VA S @

G590 — auin Lol #,5 = wlie gl " alayl) 51 )lg5 o
Sl sl sl Ko 31 15 Ss gl s 4"
Es=y L0yl 585 Slae b (gl ol a5 all oo g
L ol Olme )lal bl jo (iiSTy o pae Jle &
9)5] Csd sy 15 D90 dug oz Slae ool b oy se
LF] " s 5 3o +pditne o apzn = S 5"

)l Sz ;0 atlgi oo 598 00D S8 3190 don a5
Flos s asdllae (ol 5o (S i S )18 ool 590 St
o=l edhe alh aales ools 7l leadi Oygo 4 0po
P e 3 Sldl ool e i (SSLS slaloges
iloadools oyl

O o dolro

a8lg o i, adolas o Slojlamaia S b=t sl
23l b sla o) @ls 4z )0 widboo Y g X oo fol>
g ()5 I 50 b disd oo @Bly (Joda S s, » alie
GlaX-Y cazx el IXY = Cr Jglde (Jlo S lore 4

¥ - Y |

3

au; =

(@ v

(G Mot =5 (por Kot — oo Kot —0 0,0 Shos i) ERM s 5Ll gl Slas 1 g

s 33 Ceaal oo IS e 59,5 o g 3l
0ol 4 (glalols slael dLa,lpl onl e 5l aib o
sl o cnlin (le SO il oo Wosls (pog Bolas
Al oo Bllae slacl

Slalold slacl olue sba Sloc

Slasgaze &dly o @< a2 b,s L [a1, @] glalold sae S

Al by Sy gt flo y0 Sl pie JSClio (405 Jo

o jd B35 55 4 (699,9 Sl ie polie @dlge 5l S
Ol 5 el s Gy 51 T Blasie (g s
o oslitl o9 Jloizl g Dad 8)90 )3 (ogas 4 o
15 Capalad pae pleol b ol by il o G3bo Sy sl
sbalpl ol i) JSto (il Glgs o0 S (5o

A Y3 }.‘.'.‘.L; An b)lm:' Al [PEL] e‘_;‘MJ? CJ‘J.@ w»\l.@.a AP.U


http://johe.umsha.ac.ir/article-1-137-fa.html

Downloaded from johe.umsha.ac.ir at 20:44 IRST on Saturday March 4th 2017

%{w Y e Y RO L VRPN W ERR PRI 55l s 31 03Ut

.

= 3 dalgy jloolaiawl b o( bi>0ga1>0 aS) wigs aid 5
Iy slaloold slocl ol (59) » sl b Slos Ole o0
ged dwle by oy clalobsuc g0 B=[bubg A=la.a 5

AxB =la, xba; X by]

g oo iy yal 5 Jgeyd B,k 5l aS aill e i Slasl )
[a,.0.]={xla, =x=a

A+B=[a,+bya, +b,] . A—B=[a,—bya,—b,] (1)

. A+B =la, + bya; +b.] (2)

bl o8 la Fhy wlel p g 0op Gip e O aS

(1 J992) 09d oo (s

byl o Shg 4 azg Lo polie -V Jgax

USTEES il s Sy
-0.5<a<0 (S Coew) s
a=0 (=) Jyome
0<0<0.5 (S Ol o g

9 e aild j0 Sas ) (sgelew Vo (398 S)lg0 Az g b

94 9 oyt S5 (gl A7 k8 L sladlg)) (g liSaly)
loasa)| ¥ Jgaz o alol> gl &5 wis 5 15 Julow

solie b 1) glalols slacl g o «3g8 Lailg, 31 oolawl
pae e g 0390 pleol Al by S, Gwile 59959
Dged Jo 1) ools yogs Bolas g colad

hoglie slagzs,s 00,5 omakb 5 anlic sl o
oolainl cuilS Sos 5l g oo i slacl g (glalold slacl
5 P Olsie 4 iy 4 MA) 5 WA) & J)go )0 dge
b oascs jo wigh a3, i 0 A" lalol sae lawg o>
Gl A Glalols sae ol o (il Slas) § alal) 5l oolazul
¥ Sge b Bd> das

wd)=a;—a, . mld)=(a;+a)/2 (3)

M, (A) = m({A)+oc wiAd), oce [—0.5,0.5] (4)

4.‘.'3[.1 .h....i ;(RCM) ™ \;.ul? ‘5‘.&&]}1—& L(ORM) J.'«v &..aﬂ) wﬁj\.ﬁ u,a\.w‘ﬁ 6)‘.3543}.‘} 6).5;- J.'.ibﬂ sS..a_) ;;’L.’.J.)‘ @\IJ—YJ}.\?
(FRM) 36 4 (ERM)

ERM Koy jasle
Sy ol Sy arle ORM Sy jasls Jl| Sl
FRM a=-+/vo a= a=+/Yo RCM o
e S i S B S i S sl S e S YA ol A LA b A
Y
A WA A Jg 1 AL \ vy M Y M A 0 o Yo JUS s 4 L& > byin
; ¥ ¥ G35 A e JUS o)l gs 5
Ve \/¥s v AT A Jova q el M M IAtd oY \7Ad Y/ 2
Jpr )
) Y ¥ bl b SO Ly
v Wy 0 I 0 oJAYA o /AR M M AL A /5 v/
w2 B Js!
\ byl U SO fy 3555
\ Y/$5 ¥ V184 v VM i \/Yeg \ H H IAD) Jyo A7LY \74d Pl =
s S8 Jusl
Y ; byl b (SO b ajs5
q \/5 5 /90 ¥ /50 v Jro Y M M of¥o A /¢ Y/%
etd s JE
; ; ¥ bl b J B 00 2555 2
0 /4y 4 ALY 4 Joy A oa0 | v L-M M s A ¥y /A -
Cr sl
) ¥ Y 4 JUIS Gt 31 pl! b gie
¥ \/ag ¥ Javy ¥ Vevr ¥ /oy M M Irs i d ¥\ v\ !
ol S
Y Y
# \/Ar A J¥Vo v Jov 5 Jr50 M M oY oy /A /A Cana s 60y P NS g Sogin
Y /o \ Vo \ V/EYo \ Voo \ H v M v 5 Yiv Yiv SIS sl Gl
Y o ghas AU I 5y
r v/.q v V/eAy A ViYYe Y Virse Y M M /¥ o /A WA R N
nlals gy e

A Y3 }.‘.'.‘.L; An b)lm:' Al [PEL] e‘_;‘MJ? CJ‘J{J wd}.@.ﬂ AP.U


http://johe.umsha.ac.ir/article-1-137-fa.html

Downloaded from johe.umsha.ac.ir at 20:44 IRST on Saturday March 4th 2017

g8y Jll (50035 5 il (05 jshaie 4 K08 s
) &A.Mi) u.....a).‘Lo LsLQ:Ul? Slaws nJ aS el oMoéL&u‘(dL)
L T
_ ==t
=T
1|min, g n; max, g n 4

dL. = L L
6 Zj:i “j Zj:inj L
o " seeds Gley op S Jeioe! iy yad alie RLD a3l
aS wibe PERT) "gjmyaeby b3yl 9 6,5050 Sass”
omple 5o S 3l mhaw o Ll Gl lawgie saimslis

Slee a Glgie 1y AL cplpls b e rels AL zels
oolaw! S)g0 &_i.vn)) A_A-bla-ml 65.95 JL@.&}‘ uuo..?u S (5.4>LM:
olsyl,8

30 oad s S, slacwlis e a5 caslize Glay oyl
ol oad ools iuled ¥ Jgam o Lol Sy slo e 5L 3

Loag 4255 g ol goesl cpaen SN \g

.%"

el aie ¥ Jsaz o alols mls a5 45T les

0dds S5 ot g5 )l 1+ cyms SRCM 5 ORM Sy, Ly ilo
aS Jl> o wilosged asin I, (M g H ) s mlaw g0 Lo
2 el St sl S 5l gl 99 (nl Slie gl
4 Comd RCM S G5l )3 Sy ol S iz
ssbre 4 0)ls S92y St (nl @ 5L S el S ORM
SOl Sy il 2o @l e el Ol anlie
gl JE2" 5 RTD) "y, calis JI" asls 50
sacaslis (A1) RTD el 0ges soliiwl (RLD) " Sy,
2 oS Sl o 50 0S5 wlin slacSiy ) dlaad Lwgis
oslitnl 890 Pl o)l S Sl Sean) e Sle &5 S
oibe o O arls Jle plgie 4 adlie xS (o0 )3
wibise Y Uy ORM Lupile jo 5 V.0 L il RMC
G Sy il pleed Olies T lade I3 L Gl el
4 s RMC o Sy calis o cailine (s (nl il oo
5 RMC o Sy, bty JSie az 51 .0l oo ,2a5 ORM

sl 00zd Bax> JolS jobo 4y Jg Sl 00y > (090>

fyf&.ﬁ)‘suw;bﬂ‘;‘i-ﬁ): u_i..a_)cb.ag;\\g;;- ua:'-uﬁg'u".\igj—\"dj-k?

VxV Tx 0x0 ¢ x ¢ ¥xy

ol sad g sluss

L YEYq AR Lxvel LYY

s (29,5 5 5999 45 Lz 1S 0 SLIERM (s 5Ls
Camol>) (20,00 O gm0 4o g alizne slrosgae ;o FLS
Sl SS9 05 Sl 5 03908 i (638 slracgone
3,05 092 (i (79,5 9 $99)9 ,°) SR whw 4 haw
il Slae 5 lalols slacl 51 55 ERM L ile a5 aiz n
oolaz_wl L.¢>9)'> C;‘)l_w ‘f.o.s o u_..r.Iaﬁ r:..\_c QM.QU V\.@‘}
N5 il (505 )0 631 Glaptcs B0l (S S (e
Vdez el saliow 0 Olssion ) 9090 ol s
s8Lie (oons 15 35 JLES Lyl b Sl Lt 95,)
Cagls) syl ] e iz 51 45 465 lad 390
sols uéL_Aw‘ g 4y ‘) FRM u»a).?L_A U»L_w‘ » QSAA%) Js‘
4 0=-YO 0=+ 0=-,Y0 S|y ERM s 5l 0 a5 Jb o

Eo—o50 oyl losls plaislsgs s )Y o V.Y Cuglgl sy

LYY

do u..da-\.&

olizes RCM 5 ORM s 5l 5l osliznl L JL> j2 0

S 30,00 0929 S Tokaw 890 ;0 (paFd glaS Sk
U 1, JSiee ol FRM g ERM o 5l 5l oslinl [, 0o
WS oo Ol (05 Spge @ 1) (29 Sy paSLE 5 03ges
L ERM s 5l ;5 el mseiin ¥ Jgiz 0 45 4isSolon
(5= =5 Ol L g il S es) Qb 08 Coasds s
So Sl OS] e Dgliie Koa Sy 4 S (295 @l
45 (5978 A S oo S Sy Sabuglgl j0 wlie 595
Q= 0= Y 0) Elle a5 )0 Sy, Cyglgl yeaid Wis,
bz Loy (00050 an o (5l Susil b (0= —+,Y0
o095 538 Jdo . FRM o 5le o, K0 (g9 5l caiin
slosliial 5 (S (a2ld) (29,5 5 (D 5 JleiD) (69959
@ S | 65 Qlaebl B (295 @l (ousS Cugle oy

A Y3 };.‘).li An AJLQ.\: Al 093 ‘(5‘45? w‘.&e ‘;.»J.'..g,a d?.u


http://johe.umsha.ac.ir/article-1-137-fa.html

Downloaded from johe.umsha.ac.ir at 20:44 IRST on Saturday March 4th 2017

)

sle Sloe 5l oolatwl (o 5l 05lu oo dg0ma 1y T 51 oslazal

@b Sl 0> B St cpl Wlgs o0 536 5 (ol (5L,
L el ik 5 lirobl W5 1, () gl 5 4 e 0
il il 50 58 g lwe (Sl pealie (o9 9)lg
DR S )3 583 (639,59 (slwools a5 adle o 0 Sy
4257 g 039 Bk ) 39290 Coalad pas Bl oo il oo
B L) S Copae atin) 10 05250 gl el 5
aS aes o lid aslllas cpl s ols ploil (6 iy liselsl
il 5 638 sle Kes pulas SLsL, O¥oles 5l oslannl b
L Sy @l sl jo 09290 glacahd pas lg oo
dod )0 Ak (S le S50 50 i & g 00903 Sy
L) e 4 bl nl 5| Sy b 5 ) slats,

g 03wl e (29,5 Oliebl glan

1. Rosenbloom JS. Case Study in Risk Management:
Prentice Hall; 1972.

2. Williams CA, Heins RM. Risk Management and
Insurance. New York: McGraw Hill; 1985.

3.Wang M. Security Investment Risk: Evaluation,
Prediction and Control. China: Press of Universityof
Shanghai Finance and Economics 2003.

4.Ni H, Chen A, Chen N. Some extensions on risk matrix
approach. Safety Science 2010; 48:1269-78.

5. Paul R, Garvey PR, Lansdowne ZF. Risk matrix: an
approach for identifying, assessing, and ranking program
risks. Air Force Journal of Logistics. 1998; 22(1):16-23.

6. Markowski AS, Sam Mannan M. Fuzzy risk matrix.
Journal of Hazardous Materials. 2008; 159 152-7.

7. Zeng, Tiemei, Hou, Jianguo. Risk management in metro
operation. Engineering Journal of Wuhan University 2007;
40(6): 84-93.

8. Zhu, Qichao, Kuang, Xinghua, Shen, Yongping. Risk
Matrix Method and Its Application in the Field of
Technical Project Risk Management. Engineering Science.
2003; 5(1):89-94.

9. Li, Zhongmin, Wei, Yiming, Tang, Shuchun, et al. The
application of risk matrix to acquisition risk evaluation for
weapon and equipment. Engineering Science 2006;
8(6):95-9.

10. Chang, Hong, Gao, Yunli. The application of risk
matrix to engineering project risk management. Industrial
Technology and Economy 2007; 26(11):134-7.

11. Liu, June, Zhang, Hongliang, Li, Shaobho, et al. Risk

% ij W Sy ch.w S ke 4 il Shes 5 glabols slasl (g56 CL"JJ.A o 51 eslaw!

L S s ERM g 5o gl o5 el () suizmo sl
2 Slygres (ml (ST wsls SlySen FRM (5l mlis
Ol Seay bl ob 50 (Jg Sl pime S, VL sl
w2lo s pia 90 Ol (295 @l g 48 G 5l Slyen
w5 s S o,Lil 45 S len b o 4 it Sglite
9059 510,55 ERM ey s (g 50ty jlzel IFRM e 5L

Elal plw s o (g5 liebol b o 0l 51 0lg5 0
g0 oolawl &Mo.i) L)MJ)JLQ

s ol e Sy o e S oslis oz,

s 8550 ;0 &y Dglad g Sy CollB o ool eolanll
) alpSin 5 (HaS Olebadlsjge 13 6 S el 5 Senn)
0P s il (M o (ST ol oo ol 3
)l el (99 (185 5 S R LS gunail

&Lw

matrix for supply chain risk evaluation. Statistic and
Decision. 2007; 7:151-2.

12. Khazayie F, Geotechnical risk assessment of Tunnel
boring machine (TBM) using fuzzy risk matrix case study:
Zagros water transforming tunnel.  Thesis, Shahid
Bahonar University, Faculty of Engineering. 2012.

13. Ustakhan M, Mofidi AM, Meshkani M. Safety level
assessment in the production environment using Fuzzy
logic. JHSW. 2012; 2 (1):63-74

14. Kolasangiani H, Omidvari M. Presenting a model for
quantitative risk assessment of low voltage electrocution
in electricity distribution industry using FTA in fuzzy
environment. Iran Occupational Health Journal. 2015; 12
(2):50-61

15. Hosseini Kebria S, Mohammadi Golafshani E, Kashefi
alasl M, jozi S. Predicting the occupational accidents of
Tehran's oil Refinery based on HSE using fuzzy logic
model . Iran Occupational Health Journal. 2014; 11 (6):43-
54

16. Ardeshir A, Maknoon R, Rekab Islami Zadeh M,
Jahantab Z. HSE risks assessment in urban high-rise
construction using Fuzzy Approach. JHSW. 2015; 5 (2):1-
12

17. Golbabaei F, Azar A, Ganji Kazemian M. Designing a
model for selection of air pollution control equipment
using fuzzy logic. JHSW. 2014; 4 (2):37-50

18. Qorbali Z, Nasiri P, Bagaei A, Mirilavasani S.
Representing the Fuzzy improved risk graph for
determination of optimized safety integrity level in

A Y3 }ﬁli An AJLQ.\: Al 093 ed‘éf w‘.&e ‘;AJC-.@.& 41?.;#


http://johe.umsha.ac.ir/article-1-137-fa.html

Downloaded from johe.umsha.ac.ir at 20:44 IRST on Saturday March 4th 2017

Lag i 4255 g ol goesl cpees N8 \g

industrial setting. JHSW. 2013; 3 (3) :79-90 DEMATEL in Machining Process. Iran Occupational
19. Meknatjoo M, Omidvari M. Safety Risk Assessment Health Journal. 2015; 12 (5) :35-44.
by using William —Fine method with Compilation Fuzzy

A Y3 }ﬁli An AJM Al 093 ed‘d? w‘.&e ‘;.A»u.éd 4,\;.“


http://johe.umsha.ac.ir/article-1-137-fa.html

Downloaded from johe.umsha.ac.ir at 20:44 IRST on Saturday March 4th 2017

ﬁ 7 Journal of Occupational Hygiene Engineering. 2015; 2(3):55-65

-

Research Article

Application of Fuzzy Logic Inference System, Interval Numbers and Mapping
Operator for Determination of Risk Level

Mohsen Omidvar!®, Fereshteh Nirumand?

Received: 5 December 2105 Accepted: 23 December 2015

Abstract

Background & objective: Due to the features such as intuitive graphical appearance, ease of perception and
straightforward applicability, risk matrix has become as one of the most used risk assessment tools. On the other
hand, features such as the lack of precision in the classification of risk index, as well as subjective
computational process, has limited its use. In order to solve this problem, in the current study we used fuzzy
logic inference systems and mathematical operators (interval numbers and mapping operator).

Methods: In this study, first 10 risk scenarios in the excavation and piping process were selected, then the
outcome of the risk assessment were studied using four types of matrix including traditional (ORM), displaced
cells (RCM) , extended (ERM) and fuzzy (FRM) risk matrixes.

Results: The results showed that the use of FRM and ERM matrix have prority, due to the high level of " Risk
Tie Density” (RTD) and "Risk Level Density" (RLD) in the ORM and RCM matrix, as well as more accurate
results presented in FRM and ERM, in risk assessment. While, FRM matrix provides more reliable results due
to the application of fuzzy membership functions.

Conclusion: Using new mathematical issues such as fuzzy sets and arithmetic and mapping operators for risk
assessment could improve the accuracy of risk matrix and increase the reliability of the risk assessment results,
when the accurate data are not available, or its data are avaliable in a limit range.
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