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Cr=L QO lwv Ctw=kt |=Q@ p=mU=B wr}m 120 |q=@ OL "CU= Q}}eD QO OYQO
w VWm Cr=L |=Q@ 4 w 3 |x]@=Q R= pY=L |Q=OH Ctw=kt OYQO 70 w Q=Wi

[6]"OwW|t p=ta= lwv Ctw=kt |=Q@ p=mU=B=ot 15 OL

�1979� QD}wQO w uov} Q@ VwQ "2
R= QD} wQO w uov} Q@ C=}@ QHD Q@ |vD@t w CU= QwyWt |}=B wQ= VwQ x@ VwQ u}=
'|}xU=t |=yl =N QO "CU= p=tW |=} QO pL=wU |=yxSwQB QO xOW =QH= |=y|B
w utDQ=tW= VwQ Ovv=t `tW |xQ=OH w lwv OL=w Ctw=kt u}}aD |=Q@ VwQ u}=
xm `tW |=yDv= OL=w Ctw=kt |=Q@ p=mU=B=ot 15 |q=@ OL "Ovm|t pta s=yov}D=v
"CU= |L=Q] Q@ sm =L 'OwW|t pQDvm 12�OCR� s}mLDV}@ ?} Q[ l} \UwD
=@ 4 |x]@=Q =} K = 1 Q=Okt =@ 3 |x]@=Q R= |Q=OH Ctw=kt |x@U=Lt |=Q@
QO `tW |=yDv= OL=w Ctw=kt |=Q@ OwHwt |x]@=Q "OwW|t xO=iDU= C = �0 3

%R= CU= CQ=@a TQ

rt = Nc:Su (5)

Su = qc/Nk
(6)

Nk w 'xOWv|WmxR |WQ@ Ctw=kt Su '|Q@ Q=@ C}iQ_ ?} Q[ Nc u; QO xm
?Q=HD R= xO=iDU= =@ w Ovm|t Q}}eD 20 =D 15 R= xm CU= GvUPwiv Oa@ uwO@ ?} Q[

83

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

"""l
tmx

@=y
`tW

|Qw
Lt

|Q@
Q=@C

}iQ_
|@=}

RQ=

"xar=]t OQwt |=yx=oCN=U |}=}i=QeH C}akwt "1 pmW

CQwY u}tyx@ R} Ql =N wO pY=i OL QDtwr}m 1 3 OwOL w OWv QU}t Q=m |xt=O=
u}UOvyt CmQW \UwD |m}vmDw�S C=ar=]t 1381 p=U QO C}=yv QO "Ov=t |k=@
=DU=Q u}= QO "OW R=e; 13�NGI� SwQv l}vmDw�S |xUU-wt CQ=_v =@ wQOv=t Qw=Wt
OW xO=iDU= CPTu V}=tR; R= u; |=yQDt=Q=B w l =N p}iwQB C=aq]= PN= |=Q@
C@F =yv; x@ \w@ Qt C=aq]= w 'QiL x=oDUO u}= \UwD xv=to 8 Q}Ut pw] QO w
xm pB u}= "OW Q=Po =w �=QOY u=Q}=� u=Q}= |}=} QO `}=vY CmQW x@ xSwQB |=QH= "OW
QO w � QDtwr}m 1 3 pw]x@ � R} Qm =N wO pY=i OL QO CU= Q}_vsm OwN ẁv QO
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"OW ?=NDv=|}=yvC} wrw=u} QDsm ẁtHt T=U=Q@ VwQu} QDy@ xm xOWx@U=Lt VwQ

xOW VR=Q@ \N u} QDy@ |xrO=at "1
|Q@ Q=@ C}iQ_ p@=kt QO '�Qp� 'xOWx@U=Lt |Q@ Q=@ C}iQ_ G}=Dv VwQ u}= QO
|xDi=}VR=Q@ \N u} QDy@ w xOW sUQ '�Qm� '|m}t=v}O V}=tR; R= xOW |Q}oxR=Ov=
=@ -=O@t R= =QPo \N � xOWVR=Q@ p;xO}= \N w sUQ jwi |=yxO=O |=Q@ '-=O@t R= =QPo
C@Uv TBU "�10 pmW� CU= xOW sUQ R}v ��Qfit = Qm� 1 |w=Ut ?}W
x@ xHwD =@ "OW x@U=Lt VwQ Qy |=Q@ �R2� u}}aD ?} Q[ Q=Okt w Qfit=Qm
?} Q[ C@Uv w Qfit = 1 014Qm C@Uv =@ wQNi � |=twD VwQ '10 pmW
R= TB "�R1 = 1� OyO|t u=Wv OwN R= =Q j}@]D u} QDW}@ R2 = 0 764 u}}aD

UniCone |}xv=}=Q |xt=vQ@
|Q@ Q=@ C}iQ_ |x@U=Lt |xv}tR QO |YYND |}xv=}=Q |xt=vQ@ l} UniCone

|Oq}t 2002 p=U QO xm 'CU= CPTu V}=tR; G}=Dv R= xO=iDU= =@ =y`tW s�=k
C}iQ_ CU= QO=k xt=vQ@ u}= "CU= xDi=} xaUwD w \U@ =O=v=m QO u}kkLt \UwD
� |=twD 'hwyQ}=t 'utDQ=tW= '|wUv=Qi '|}=B wQ= VwQ VW x@ =Q `tW |Q@ Q=@
w |m}i=Qo CQwYx@ lwv w xQ=OH Ctw=kt l}miDx@ Tw}vri � |tqU= w wQNi
V}=tR; G}=Dv |m}i=Qo V}=tv C}r@=k R= |Q=OQwNQ@ u}vJty "OyO u=Wv pwOH
?; Q=Wi w |}xQiL ?; Q=Wi 'xQ=OH Ctw=kt 'lwv Ctw=kt pt=W � CPTu

"CU= xt=vQ@ u}= |=y|oS} w R= � |m =m]Y= C@Uv w l}D=DU=wQO}y |}xQiL
V}=tR; G}=Dv T=U=Q@ =Q l =N hrDNt |=yx}q 'CU= QO=k u}vJty xt=vQ@ u}=
� |tqU= w �1983� qvwBt=m � uwUDQ@=Q VwQ wO j@=]t CPTu w CPT

CPTu V}=tR; G}=Dv Q=Owtv Q=vm QO 'Q=Owtv w pwOH CQwYx@ '�1997� Tw}vri
|=y`tW |}=yv |Q@ Q=@ C}iQ_|x@U=Lt |=Q@ Q=DWwv u}= QO [32]"OyO V}=tv
|=Q@ "CU= xOW xO=iDU= |}xv=}=Q |xt=vQ@ u}= R= =yl =N |Ov@xk@] R}v w OwHwt
`tW *|Q@ Q=@ C}iQ_ |=Q@ xt=vQ@ u}= |HwQN |xvwtv 9 w 8 |=ypmW QO 'p=Ft
xOW x�=Q= h=Qo w pwOH CQwYx@ x}tQw= |xJ=} QO QPou=}t pB R= 5 |xQ=tW

"CU=

p}rLD =@ |@wm`tW p}rLD R= pY=L |Q@ Q=@ C}iQ_ G}=Dv j@=]D u=R}t "7 pmW
"=yp=vo}U j=@]v=

|Q@ Q=@ C}iQ_ G}=Dv |xYqN 'UniCone |xt=vQ@ |HwQN |xvwtv "8 pmW
[33w32]"5 |xQ=tW `tW |=Q@ xOWl}miD CQwYx@ =y`tW

88

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

|tq
U=

p[
ir=w@

= w
|v}

UL
lt

Q@

[33]"hrDNt |=yVwQ |=Q@ xOW|Q}oxR=Ov= w xOW |v}@V}B Q}O=kt |xU}=kt 'xOW VR=Q@ |=yQ=Owtv "10 pmW

89

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

"""l
tmx

@=y
`tW

|Qw
Lt

|Q@
Q=@C

}iQ_
|@=}

RQ=[33]"pw=ODt |=yVwQ x@ =y`tW |Q@ Q=@ C}iQ_ |=y|@=} RQ= G}=Dv xYqN "3 pwOH
xOW VR=Q@ \N u} QDy@ u}ov=}tw Q=}at h=QLv= |atHD p=tDL= u=R}t QO �20 CkO u=R}t |Ov@ C}wrw=QO Qp |=Q@ C@Uv |=Q@ |UOvy

Qp/Qm C@Uv |=Q@ `} RwD Q=Owtv w s=QoDU}y |�=yv
Qm p@=kt Qp/Qm Qp/QmC@Uv |=Q@ p=tQv

x@U=Lt VwQ
Qp
Qm

R2 R1 �0 � R2 P50 P90 R3 nwr s=QowDU}y R4 RI
x@DQ|Q@ Q=@ C}iQ_ p=tQv |�=yv=y`tW

Tw}vri �|tqU= 0 96 0 94 2 0 98 0 1 1 0 94 1 13 1 0 94 1 1 5 1�1997�
wQNi �|=twD 1 01 0 76 1 1 06 0 18 2 1 07 1 31 2 0 67 0 64 2 7 2�1982�
utDQ=tW= 0 95 0 83 3 0 90 0 20 3 0 88 1 17 3 0 64 0 62 3 12 3�1978�
|wUv=Qi 0 75 0 72 4 0 71 0 17 4 0 67 0 99 4 0 34 0 31 4 16 4�1982�

QD} wQO �uov} Q@ 1 88 0 53 5 2 01 0 37 5 2 00 2 62 5 0 01 0 5 20 5�1979�

u}tND QO CPTu w CPT |=yVwQ |=Q@ |atHD p=tDL= `} RwD Q=Owtv "11 pmW
[33]"=y`tW |Q@ Q=@ C}iQ_

|t=tD |=Q@ |atHD p=tDL= `} RwD |=yQ=Owtv "Ow@ Oy=wN QDp;xO}= VwQ u; 'OW=@
?}DQD w G}=Dv |xYqN "CU= xOW xO=O u=Wv 11 pmW QO =Hl} Qw]x@ =yVwQ
T=U= u}= Q@ "Ov=xOW xO=O u=Wv syO =D sDWy |=yuwDU QO 3 pwOH QO |Ov@C} wrw=
QO P90 = 1 125 w P50 = 0 943 =@ Tw}vri � |tqU= VwQ G}=Dv x@ xHwD =@ w
|wUv=Qi 'utDQ=tW= 'wQNi � |=twD |=yVwQ u; p=@vO x@ w �R3 = 1� pw= C} wrw=

"OvQ=O Q=Qk |Oa@ |=yC} wrw= QO QD} wQO � uov} Q@ w

p=tQv `} RwD Q=Owtv w s=QowDU}y R= xOW PN= �20 CkO |=v@t "4
Qp/Qm C@Uv |=Q@

|Q@ Q=@ C}iQ_ x@ xOWx@U=Lt |Q@ Q=@ C}iQ_ C@Uv xm CU= u}= p;xO}= Cr=L
VwQ wO Qy |va} 'OW=@ 1 Q@=Q@ �Qp=Qm� |m}t=v}O V}=tR; R= xOW|Q}oxR=Ov=
u=OvJ C=aq]= xm |m}vmDw�S |=yQ=m QO xS} wx@ ',qta |rw "OvyO@ |v=Um} MU=B

QD} wQO� uov} Q@ VwQ C}=yv QO w �R1 = 2� Tw}vri � |tqU= VwQ 'VwQ u}=
� uov} Q@ VwQ x=Qty x@ wQNi � |=twD VwQ "�R1 = 5� OQ=O Q=Qk QN; C} wrw= QO
w utDQ=tW= 'Tw}vri � |tqU= |=yVwQ w q=@ CUO OQw;Q@ =@ |H}=Dv QD} wQO
|Ov@C} wrw= w G}=Dv "OvyO|t u=Wv OwN R= u}}=B CUO OQw;Q@ =@ |H}=Dv |wUv=Qi

"Ov=xOW xO=O u=Wv sQ=yJ =D swO |=yuwDU QO 3 pwOH QO

Qp/Qm C@Uv |=Q@ ��� Q=}at h=QLv= w ��0� |UOvy u}ov=}t "2
C}iQ_ x@ xOWx@U=Lt |=y|Q@ Q=@ C}iQ_ C@Uv |UOvy u}ov=}t VwQ u}= QO
h=QLv= u=R}t R}v w '�Qp=Qm� |m}t=v}O V}=tR; R= xOW |Q}oxR=Ov= |=y|Q@ Q=@
sHvB |=yuwDU QO 3 pwOH QO G}=Dv "OW x@U=Lt VwQ Qy |=Q@ C@Uv u}= Q=}at
'OW=@ QDl} Rv 1 OOa x@ |UOvy u}ov=}t Q=Okt xJQy "CU= xOW x�=Q= sDiy =D
p;xO}= w OQ=O |QDsm |xrY=i sy R= xOWx@U=Lt C@Uv xm CU= |vat u}= x@
Oy=wN QDp;xO}= Ovm p}t QiY CtU x@ Q=}at h=QLv= Q=Okt xJQy u}vJty "CU=
=@ Tw}vri � |tqU= VwQ T=U= u}= Q@ "CU= QDsm =yxO=O |oOvm =QB |va} &Ow@
C} wrw= QO w OQ=O =Q j}@]D u} QDW}@ w =]N u} QDsm � = 0 103 w �0 = 0 978
|Oa@ C} wrw= QO wQNi � |=twD VwQ u; p=@vO x@ "�R2 = 1� OQ}o|t Q=Qk pw=
?}DQDx@ QD} wQO� uov} Q@ w |wUv=Qi 'utDQ=tW= |=yVwQ "�R2 = 2� OQ}o|t Q=Qk
|=yVwQ 3 pwOH sHvB uwDU x@ xHwD =@ "OvQ}o|t |=H |Oa@ |=yC} wrw= QO
w 'q=@ CUO |v}@V}B =@ |H}=Dv ��0 > 1� =@ QD} wQO � uov} Q@ w wQNi � |=twD
|v}@V}B =@ |H}=Dv ��0 < 1� =@ |wUv=Qi w utDQ=tW= 'Tw}vri � |tqU= |=yVwQ

"OvQ=O u}}=BCUO

Qp/Qm C@Uv |=Q@ |atHD Cq=tDL= u=R}t "3
xOWx@U=Lt |=y|Q@ Q=@ C}iQ_ C@Uv |atHD p=tDL= u=R}t Q=Owtv VwQ u}= QO
xOW sUQ �Qp=Qm� |m}t=v}O V}=tR; R= xOW |Q}oxR=Ov= |=y|Q@ Q=@ C}iQ_ x@
u=R}t xm |WwQ Qy QO "CU= xOW PN= OYQO 90 w 50 ẁkw p=tDL= u=R}t w
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