
�14
02

R}}=B
�'h

}QW
u=Qt

a|
UOv

yt
�|W

ywSB
�'1

21
�11

1"
XY

'3|
xQ=t

W'
39

|xQ
wO

O
ri

gi
na

lA
rt

ic
lel =N |oOv@tQ p}Uv=DB QO TQ Q}F-=D OQw;Q@

?; Pwiv hrDNt |=yVwQ QO
�|QDmO |wHWv=O� |OwtLt O=wH

�Q=}Wv=O� � |v}ULQwB =[Q
OR} x=oWv=O 'u=Qta |UOvyt |xOmWv=O

u=R}t "Ovvm|t x@ QHD =Q |yHwD p@=k |=yCUWv 'uOW T}N u=tR QO xOv@tQ |=yl =N
`@=vt R= ?; "OwW|t xDiQo Q_v QO xOv@tQ l =N Q=DiQ QO syt pt=a l} u=wva x@ TQ
'|oOv@tQ p}Uv=DB |Q}oxR=Ov= |=Q@ OwHwt |=yV}=tR; =t= 'OwW|t l =N OQ=w hrDNt

|y=oDUO R= 'Q[=L |xar=]t QO "OvQ=Ov =Q l =N QO ?; Pwiv |xwLv |R=UpOt C}r@=k
OvyO|t u=Wv G}=Dv "Ovm|t |R=Ux}@W =Q l =N x@ ?; OwQw |xwLv xm CU= xOW xO=iDU=

=t= &CU= xDi=} V}=Ri= |oOv@tQ p}Uv=DB 'TQ u=R}t V}=Ri= =@ =yV}=tR; |xty QO xm
QDtw�O= |=yV}=tR; QO '|oOv@tQ p}Uv=DB V}=Ri= u=R}t "CU= xOw@v u=Um} V}=Ri= u=R}t
hrDNt |=ywor= u}@ QO "CU= xOw@ ?; Pwiv |wor= |R=Ux}@W =@ |=yV}=tR; R= QDW}@
x@ \w@ Qt |oOv@tQ p}Uv=DB V}=Ri= u} QDW}@ 'TQ �9/1 V}=Ri= =@ 'l =N QO ?; Pwiv

R= ?; Pwiv x@ \w@ Qt V}=Ri= u} QDtm w (Cp = 4=79) |}x]kv CQwY x@ q=@ R= ?; Pwiv
u} QDW}@ 'TQ �23 V}=Ri= =@ =t= "CU= xOw@ (Cp = 3=69) xOQDUo CQwY x@ u}}=B
V}=Ri= u} QDtm w (Cp = 8=62) xOQDUo CQwY x@ q=@ R= ?; Pwiv x@ \w@ Qt V}=Ri=

"CU= xOw@ (Cp = 7=8) xOQDUo CQwY x@ u}}=B R= ?; Pwiv x@ \w@ Qt

mahmoudijavad70@gmail.com
r porhoseini@yazd.ac.ir

x=oDUO '?; CWv |wor= '|oOv@tQ p}Uv=DB 'TQ OYQO %|O}rm u=oS=w
"xOv@tQ l =N '|y=oW}=tR;

xtOkt "1
'R=@ Q=DN=U 'sm XwYNt uRw %R= CQ=@a 'xOv@tQ |=yl =NXN=W |=y|oS} w
[10�8w4 '1]"OvDUyC=QPu}@h}a[ Ovw}B w smC@ w]Q OYQO 'u=wH|xDWyv 'q=@|mwB
'u}tR K]U |=ylQD |r[=iD CUWv %Ovv=t 'u; =@ \@DQt CqmWt w |oOv@tQ
|=yxDWyv |wQ Q@ xDiQo Q=Qk |=yCN=UQ} R QO CQ=UN O=H}= Ea=@ VReru}tR w
VQ=Ro R}v u=Uv= u=H uDiQ CUO R= OQ=wt R= |[a@ QO |DL 'CU= xOW xOv@tQ

[12w11]"CU= xOW
lWN \=kv QO ,qwtat xm 'xOv@tQ |=yl =N |wQ Q@ =yu=tDN=U R=U w CN=U
[13]"CU= xOv@tQ |=yl =N |R=Uy@ =} |R=UQ=O}=B OvtR=}v 'OvQ=O Q=Qk lWNxt}v w
u=tR QO =yv; Q=DiQ |v}@V}B 'xOv@tQ |=yl =N =@ OQwNQ@ QO xr�Ut u} QDsyt
|oOv@tQ p}Uv=DB QDt=Q=B R= xOv@tQ l =N x@ \w@ Qt C=ar=]t QO "CU= uOW T}N
p}Uv=DB "OwW|t xO=iDU= uOW T}N u=tR QO u; |=yCUWv |v}@V}B |=Q@
|Q=PoQ=@ QF= QO xm 'CU= l =N l} pm sHL Q}}eD u=R}t R= XN=W l} '|oOv@tQ
=@ |oOv@tQ p}Uv=DB '|Oa)@l} CUWv QO "OyO|t u=Wv OwN R= uOW T}N w
QO "OwW|t x@U=Lt Q=@ p=ta= w uOW T}N R= TB xvwtv Ct=N[ Q}}eD R= xO=iDU=

|Dkw =t= 'OyO|t u=Wv |@ wN |Q=O}=B OwN R= lWN Cr=L QO xOv@tQ l =N
"OwW|t xHwD p@=k w |v=yo =v |=yCUWv Q=JO 'OwW|t xOv@tQ l =N OQ=w ?;
|wQ Q@ |O=} R C=ar=]t 'Q}N= |=yp=U QO xm CU= xOW Ea=@ xOv@tQ l =N Q=DiQ

"OwW s=Hv= u; |R=Uy@ w 'Q=DiQ |UQQ@ '|}=U=vW
"OvwW|t pt=W =Q =}vO |mWN CaUw R= �10 R= V}@ xOv@tQ |=yl =N
w xUv=Qi 'u}Dv=SQ; 'u=tr; '=m} Qt; |xOLDt Cq=}= 'x}UwQ 'u}J %Ovv=t |}=yQwWm

[5�1]"OvQ=O =Q xOv@tQ |=yxDWyv u} QDW}@ OvrRw}v
|wQ}v 'C=QP |rwmrwt u}@ |=ywQ}v '|}xv}tR Vmt =} |ov}} wt |wQ}v
'|}=}t}W |=yp=YD= w xU=t w Cr}U C=QP u}@ |UQ |=ypB '|vw} l}D=DU=wQDmr=
QO xOv@tQ |=yl =N xm OvwW|t Ea=@ uy;O}Um = w =yltv 'C=v@ Qm s}Urm %Ovv=t
|=yp=YD= '?; OwQw =@ =t= 'OvyO u=Wv OwN R= |yHwD p@=k Ctw=kt 'lWN Cr=L
[7w6]"OwW|t |v=yo =v |=yCUWv Q=JO l =N w OwQ|t u}@ R= xOW QmP |}=}t}W

pw�Ut xOvU} wv �
"1401 11 25 VQ}PB '1401 11 16 x}LqY= '1401 9 21 Ci=} QO %M} Q=D

%xr=kt u}= x@ O=vDU=
"121�111 "XY '�3�39 'h} QW u=Qta |UOvyt "?; Pwiv hrDNt |=yVwQ QO l =N |oOv@tQ p}Uv=DB QO TQ Q}F-=D OQw;Q@ "1402 '=[Q '|v}ULQwB w O=wH '|OwtLt

DOI:10.24200/J30.2023.61519.3179



Q=mt
yw

|O
wtL

tO
=wH

/"""
QOl

=N|
oOv@

tQp
}Uv=

DBQO
TQ

Q}F- =D
OQw

;Q@

[27]"�1994� Vv=Q=mty w p}=wr= C=ar=]t G}=Dv "1 pmW

|oOv@tQ u=R}t '�OYQO 30 w 20� xDi=}V}=Ri= |xv=OR} Q OYQO |=Q@ "CU= xOw@
[19]"CU= xDi=} V}=Ri= |}x_Lqt p@=k Qw] x@

T}N R= |W=v |=yCUWv QO TQ u=R}t Q}F-=D '�1992� Vv=Q=mty w 6uDwq
QO |oOv@tQ p}Uv=DB 'TQ � xU=t l =N QO xm Ov=xDi=} QO w xOQm |UQQ@ =Q uOW
QO TQ OYQO xm |v=tR 'p=L u}= =@ "O@=}|t V}=Ri= TQ OYQO V}=Ri= =@ =OD@=
pQDvm =Q l =N Q=DiQ 'TQ sQwD '��40 R= V}@ TQ OYQO� OwW|t ?r=e l =N
TQ OYQO QF= 'TQ � Cr}U l =N QO "OwW|t CUWv Vy=m Ea=@ w Ovm|t
10 OwOL |v=QL@ TQ OYQO xm Cw=iD u}= =@ 'CU= xOw@ TQ � xU=t l =N x@ x}@W
|=Q@ |oOv@tQ u} QDW}@ 'u}rw�=m � =w=Dw= |xU=t l =N QO "CU= xOw@ OYQO 25 =D
'OYQO 25 =D 5 TQ OYQO |=Q@ w xO=Di= j=iD= OYQO 16 =D 12 u}@ TQ OYQO
xOW |oOv@tQ Q=JO Qo}O l =N |xvwtv wO R= QDW}@ 'u}rw�=m � =w=Dw= |xU=t \wrNt

[18]"CU=
"Ov=xOQm |UQQ@ |oOv@tQ QO =Q TQ OYQO Q}F-=D '�1994� Vv=Q=mty w 7p}=wr=
�55 w 45 '35 '25 '15� xv=OR} Q OYQO =@ l =N |xvwtv 25 pt=W 'u=W}= C=ar=]t
|=Q@ p@ wO QDtw�O= R= =yv; "CU= xOw@ �31 w 13 '11 '10 '1� Cr}U x@ TQ C@Uv w
|]N |x]@=Q l} '=yv; |rY= |xDi=} w Ov=xOQm xO=iDU= Q}N= |=yxvwtv Q=DiQ |UQQ@
"OwW|t xOy=Wt 1 pmW QO xm 'CU= xOw@ TQ OYQO w |oOv@tQ u} QDW}@ u}@
QO |QDW}@ |oOv@tQ 'q=@ Cr}U x@ TQ C@Uv xm OvOQm xOy=Wt u=W}= u}vJty

[27]"Ovm|t O=H}= u}}=B Cr}U x@ TQ C@Uv =@ xU}=kt
u=wva x@ xO=iDU= |=Q@ =Q =v=}Ov}=Tr |oOv@tQ Q=DiQ '�2008�Vv=Q=mty w 8s}m
uOQm xi=[= =@ x=Qty w |a}@] CQwY wO x@ l =N "Ov=xOQm |UQQ@ xO=H QO R} Qm =N
V}=tR; %pt=W =yv; |y=oW}=tR; |xt=vQ@ "CU= xOW V}=tR; TQ OYQO 10 =D 5
4 =@ |=yl =N |wQ Q@ �p=mU=B wr}m 100 QO `=@W=� lD QDtw�O= V}=tR; w sm =QD
p}Uv=DB xm OvDi=} QO =yv; "CU= xOw@ �OYQO 30 w 25 '20 '10� TQ hrDNt u=R}t

[22]"CU= xDi=} V}=Ri= 'OYQO 10 =D 30 R= TQ OYQO Vy=m =@ |oOv@tQ
CWv 'u=DNQO |Q=}@; '=y?q}U '|oOvQ=@ %Ovv=t '|irDNt `@=vt R= Ov=wD|t ?;
: : : w ?q[=i CWv '|v}tRQ} R ?; K]U uOt; q=@ '?; p=kDv= |=yxrwr CUmW w
QO TQ u=R}t Q}F-=D |wQ Q@ RwQt= x@ =D xm |D=ar=]t QO [28]"OwW xOv@tQ l =N OQ=w
xvwtv 'u; QO xm 'CU= xOW xO=iDU= QDtw�O= x=oDUO R= 'CU= xDiQo s=Hv= xOv@tQ l =N
'uOQm `=@W= VwQ u}= 'C}ak=w QO "OwW|t `=@W= u=tRsy CQwY x@ u}}=B w q=@ R=
"CU}v xOv@tQ l =N x@ ?; Pwiv `@=vt R= s=OmI}y |R=UpOt |=Q@ |@U=vt |wor=
|=ywor= |R=UpOt C}r@=k =@ |y=oDUO R= xO=iDU= =@ 'Q[=L |xar=]t QO

[16]"|oOv@tQ XN=W |Ov@xk@] "1 pwOH
|oOv@tQ |xHQO |oOv@tQ XN=W

OQ=Ov 0
lOv= 0/1�2
\UwDt 2/1�6

O}OW |OL =D 6/1�10
O}OW > 10

C@Uv C=Q}}eD R= xO=iDU= =@ |oOv@tQ p}Uv=DB R= |UOvyt h} QaD l} '1 |xrO=at
[14]%CU= xOW x�=Q= pNrND

Cp = �e
1 + e0

� 100 = �h
h0
� 100 (1)

'uOW T}N R= |W=v pNrND C@Uv Q}}eD �e '|oOv@tQ p}Uv=DB Cp 'u; QO xm
`=iDQ= h0 w uOW T}N R= |W=v xvwtv `=iDQ= Q}}eD �h 'x}rw= pNrND C@Uv e0

"CU= xvwtv |x}rw=
xm 'OwW |Q}oxR=Ov= |irDNt |=yVwQ R= xO=iDU= =@ Ov=wD|t |oOv@tQ p}Uv=DB
R= xO=iDU= w |}=QLY |=yVwQ '|y=oW}=tR; |=yVwQ %R= CQ=@a =yv; u} QDsyt

[15]"CU= l =N C=YNWt Q}=U w |oOv@tQ p}Uv=DB u}@ \@=wQ
|QwLtxU V}=tR; w QDtw�O= V}=tR; R= xO=iDU= 'Q}N= |=yVwQ u} QDpw=ODt
V}=tR; %OwW|t xO=iDU= |oOv@tQ p}Uv=DB u}}aD |=Q@ QDtw�O= V}=tR; ẁv wO "CU=
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