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"OOvw}B|t ẁkw x@ Q=@ l} smCUO =} w ODi=|t j=iD= |y=o 'xk]vt
u=tDN=U O}it Qta pw] QO CQOvx@ xm OwW|t xDio O}OW |xrRrR '|}xrRrR x@ �G

"OyO|t MQ Q_vOQwt |xk]vt l} QO
pw�Ut xOvU} wv �

"1392 2 30 VQ}PB '1391 11 28 x}LqY= '1391 3 28 Ci=} QO %M} Q=D



"""x@
KQ]

|xr
RrR?

=DW
p}O

@D?
}=Q[

|@=}
RQ=|=Q@ |R}NxRQr |=yQDt=Q=B '|U=vWxRQr |oS} w T=U=Q@ w |Ov@s}UkD =RxRQr Cr=}=

VwQ wO T=U=Q@ xar=]t OQwt |xk]vt Q]N p}rLD R}v w "OW x@U=Lt Cr=}= Qy
xar=]t OQwt |xk]vt |=Q@ xRQru}tR |=y?=DW |xv}W}@ w s=Hv= |r=tDL= w |v}aD

[7]"OW x@U=Lt
'xrRrR Q]N |Dq=tDL= p}rLD VwQ R= xO=iDU= =@ R}v |Oq}t 2009 p=U QO
w 20 '10 '2 xrRrR Q]N K]U 4 QO QDU@ nvU |wQ Q@ u}tR ?=DW |xv}W}@
xHwD =@ '1388 p=U QO u}vJty [8]"OW x@U=Lt GOvvU QyW |=Q@ OYQO 50
|=Q=O xm '�`� =[Q s=t= Qy]t sQL s} QL |=yR=U w CN=U C}ty= xmv; x@
R= xO=iDU= =@ xrRrR Q]N p}rLD T=U=Q@ 'OvDUy p=U 50 R= QDW}@ |Qta pw]
\w]N |=yxWkv |x}yD x@ C@Uv '=tQ=U w R}UQ@t= '|DQOk |oOvy=m |x]@=Q 3
s=Ok= �`� =[Q s=t= Qy]t sQL s} QL hrDNt |}xRQr Q]N Kw]U |=Q@ ?=DWsy

[9]"OW
u=DUQr Q=@OwQ OU |=Q@ Q]N |@=} RQ= C=ar=]t R}v '|Oq}t 2011 p=U QO
w OQ=O Q=Qk |WRer p=ai |=ypUo |xk]vt QO OU u}= xm OW xDiQo xH}Dv w s=Hv=
Qo}O |WywSB QO [10]"OvwW xOv}; QO |}xRQr C=Q]N ?@U =ypUo u}= CU= umtt
|UQQ@ 5wWw} |xrRrR QF= QO |DN=Uu}tR Q]N |@=} RQ= '|Oq}t 2012 p=U QO
p=U QO [11]"CU= xOW x�=Q= xrRrR R= Oa@ |D} Q}Ot |Q}os}tYD |=Q@ |D=O=yvW}B w
�2010� =O=v=m l@m |xk]vt |xrRrR |=yOQwmQ |UOvyt |=yQDt=Q=B R}v 2010
xv}W}@ ?=DW u}}aD |=Q@ |oOvy=m \@=wQ 'u; T=U=Q@ w CiQo Q=Qk |UQQ@ OQwt

[12]"CU= xOW O=yvW}B

w |Q=U |=yu=DUQyW |xQDUo CN=Uu}tR |xRQr "2
QyWuwO} Qi

|=yxO=O `@=vt|t=tD 'xk]vtl} |=Q@ =yxRQru}tR p=tDL=|@=} RQ= w x@U=Lt Qw_vtx@
|}xLiY CmQL QO |Q=PoQ}F-=D QO =yv; C}r@=k w VRQ= w OvwW |}=U=vW O}=@ ptDLt
u}= QO CUNv s=o "OQ}o Q=Qk |UQQ@ OQwt 'xk]vt �|}xLiY l}vwDmD |x} Q_v�
w |Q=U |xQDUo |=yxrUo pt=m 'u=mt= OL =D w j}kO CN=vW '|UQQ@ w |v}@ R=@
|xv}W}@ |}=RxRQr u=wD w pw] 's=v R= |DUQyi T=U= u}ty Q@ "CU= QyWuwO} Qi
u=DUQyW |QDtwr}m 200 |xQDUo QO� u=QOvR=t |xOwOLt QO OwHwt|rY= |=ypUo
|xWkv '2 pmW QO u}vJty [13]"CU= xOW x�=Q= 1 pmW w 1 pwOH QO �|Q=U
"CU= xOW xO=O u=Wv QDtwr}m 200 |xQDUo =D QyWuwO} Qi h=Q]= p=ai |=ypUo
1 |x]@=Q =@ =ypUo |xv}W}@ |}=RxRQr u=wD x@ \w@ Qt O=Oa= xm CU= QmP u=}=W

"CU= QDt ?UL Q@ pUo pw] L u; QO xm [14]'CU= xOW x@U=Lt
Ms = 1 259 + 1 244Log(L) (1)

|R}NxRQr "3
xQDUo u; |R}NxRQr C}a[w Qou=Wv 'xvyB Qy |xDWPo |=yxRQru}tR |xJN} Q=D
O=O} wQ R= |rt=m CUQyi O}=@ |DN=Uu}tR |=y|oS} w x@ |@=}DUO |=Q@ "CU=
Rm =Qt 'VywSB u}= QO "O=O Q=Qk |UQQ@ OQwt w |Qw;OQo =Q xvyB Qy |=yxRQru}tR
200 |xQDUo QO 'OvDUy |QDy@ ,=D@Uv |@=}u=mt CkO |=Q=O xm nQR@ |=yxRQru}tR

"Ov=xOW |Qw;OQo QyWuwO} Qi w |Q=U |QDtwr}m

u}}aD 'CU= p=U 475 CWoR=@ |xQwO pO=at xm p=U 50 QO O=O} wQ p=tDL= �10
xm p=U 50 QO O=O} wQ p=tDL= �2 T=U= Q@ 2� Q]N K]U |xrRrR w OwW|t
2 MPE |xrRrR x@ w OwW|t XNWt 'CU= p=U 2475 CWoR=@ |xQwO pO=at
hrDNt Kw]U '|}xt=vu}}; |=yR=}v =@ ?U=vDt 'ptar=QwDUO u}= QO "CU= hwQat
u}}aD =tQiQ=m |ovy=ty =@ u; C=YNWt xm CU= xOW h} QaD xrRrR R= |Qo}O

"OwW|t
K]U xU [3]'3 ATC '|OQ@ Q=m |SwrwvmD |=QwW SSC96-01 VQ=Ro QO
|xrRrR '\UwDt |xrRrR %R= Ov=CQ=@a xm CU= xOW h} QaD xk]vt Qy |xrRrR |=Q@
xm CU= |}xrRrR '\UwDt |xrRrR 'x} QWv u}= T=U=Q@ "xv}W}@ |xrRrR w �KQ]� O}OW
CWoR=@ |xQwO "OW=@ �50 Q@=Q@ u=tDN=U O}it Qta p=U 50 QO u; ẁkw p=tDL=
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|=v@t ?=DW Q=Okt xm |DQwY QO 'x} QWv u}= T=U=Q@ "CU= p=U 1000 Q@=Q@
hYv =Q \UwDt |xrRrR |L=Q] ?=DW Q=Okt u=wD|t 'OW=@ Q=}DN= QO KQ] |xrRrR
=Q xv}W}@ |xrRrR ?=DW Q=Okt w �0 5 Q@=Q@ p}O@D ?} Q[� KQ] |xrRrR ?=DW
Q_v QO �1 5 =D 1 25 Q@=Q@ p}O@D ?} Q[� KQ] |xrRrR ?=DW Q@=Q@ 1 5 =D 1 25

"CiQo
uB=S QwWm|}xRQr|L=Q]|xt=vu}}; xrtH R= |Qo}O|}xRQr|L=Q]|=yxt=vu}};
4'xOta |=yu=tDN=U |=Q@ =m} Qt; VDQ= |xv=oxU |=ywQ}v |=yxt=vu}}; '�BSL�
u}J QwWm |}xRQr |L=Q] |xt=vu}}; '�NZS� OvrRw}v QwWm |}xRQr |xt=vu}};
w \UwDt 'h}a[ |=yxrRrR |=Q@ |y@=Wt h} Q=aD UBC |xt=vu}}; w '�GBJ�

[4]"Ov=xOQm x�=Q= O}OW
u}OvJ '|}xRQr |L=Q] hrDNt |=yxt=vu}}; QO 'OwW|t xOy=Wt xm xvwou=ty
O}OW |xrRrR x@ \w@ Qt|L=Q] ?=DW,=DOta|rw 'OQ=O OwHw|L=Q] |=Q@ xrRrRK]U
Qo}O Kw]U |L=Q] |=y?=DW u}}aD |=Q@ w OwW|t |iQat �xr=U 475 |xrRrR�
?Q[ p}O@D ?} Q[ u=wvax@ |OOa QO =Q O}OW |xrRrR |L=Q] ?=DW O}=@ 'xrRrR
|=yxt=vu}}; QO |O=yvW}B ?}=Q[ |@=} RQ= w |UQQ@ VywSB u}= R= hOy "OQm
|xrRrR R= QDh}a[ =} w QD|wk |=yxrRrR |L=Q] ?=DW u}}aD |=Q@ |L=Q]
|Q=U |xk]vt wO Qw_vt u}= |=Q@ "CU= X=N |xk]vt wO Q@ O}m -=D =@ KQ]
hrDNt Kw]U |L=Q] |=y?=DW Q}O=kt w ?=NDv= xvwtv u=wvax@ QyWuwO} Qi w
|L=Q] |=y?=DW Q}O=kt C@Uv TBU "CU= xOW u}}aD xk]vt wO u}= |=Q@ xrRrR
xOW xU}=kt =yxt=vu}}; QO |O=yvW}B Q}O=kt =@ w x@U=Lt KQ] |xrRrR ?=DW x@

"CU=
`}=Hi Vy=m |xv}tm =} w |Q}owrH Qw_vt x@ lU} Q |@=} RQ= |=yxWkv
|}q=@ C}ty= xrRrR R= Oa@ |=y|R=UR=@ |=Q@ |}=tvy=Q u}vJty w |DN=vWu}tR
u=H}=@ QP; u=DU= |xQDUo |=Q@ xRQru}tR Q]N p}rLD '1389 p=U QO [5]"OvQ=O
w j}OY 'R}UQ@t= '|DQOk |oOvy=m |x]@=Q 4 \UwD |Dq=tDL= OQm} wQ =@ |kQW
G}=Dv w OW s=Hv= QDtwr}m 15 pY=wi =@ 20�21 \=kv |xm@W l} |=Q@ 'p@Btm
Qta p=U 50 QO �10 w �2 Q]N K]U wO QO ?=DWsy |=yxWkv CQwYx@ u;

[6]"CU= xOW x�=Q= u=tDN=U O}it
|xQ} RH |xOwOLt QO xRQru}tR Q]N |xar=]t x@ '1389 p=U QO u}vJty
11 x@ xar=]t OQwt |xk]vt '|U=vWu}tR |=y|oS} w T=U=Q@ w OW xDN=OQB lQ=N

136



"""w
|v=]

rUp
[ir

=w@=
'|@L

=Y|
OwtL

t|
Uwt R= xRQru}tR R= |W=v CQ=UN w |@=QN |N} Q=D |=yVQ=Ro w |N} Q=D `@=vt

C=mQL w =yxRQru}tR Q=QmD w O=OaD 'CU= xOw@ x=Qty j=Qe= =@|y=o xm u}W}B |=yxOU
C}atH sm =QD p=L Qy x@ "Ovvm|t|}=tvR=@ =Q QyWuwO} Qi w |Q=U |=yu=DUQyW pUo
|Qw;OQo QO |QDW}@ ltm Ov=wD|t xk]vt l} QO |v=DU=@ nQR@ |=yQyW OwHw w
|=Q=O xJQo 'sDU}@ uQk R= |}xRQru}tR |=yxO=O "Ovm xk]vt u; |}xRQru}tR |=yxO=O
x@ |rw 'CU=yxRQru}tR |=oQR@ w |vwv=m |=iQS '|L]U RmQt QO hrDNt |=y=]N
p=U QO |Q=ovxRQr |xm@W O=H}= =@ w OvQ=O |QDW}@ C}ty= '|y=oDUO C@F ^=Lr
u; |=]N R= Q}N= |xyO OvJ QO |QDtxrD C@F VwQ |Q}oQ=m x@ w |Oq}t 1963

"CU= xOW xDU=m
OQwt |xQDUo QO 'Q[=L uQk |y=oDUO |=yxRQru}tR C=YNWt CUQyi
'OvDW=O |QDW}@C}a]k xm |}=yxRQru}tRTBU w |Qw;OQohrDNt `@=vt R=VywSB
3 w2 pw=OH QO |Q=U u=DUQyW |xQDUo QO|}xRQr |=yxO=Ou} QDsyt "OvOW ?=NDv=
3 pwOH w sDU}@ |xOU R= V}B |=yxrRrR x@ \w@ Qt 2 pwOH "CU= xOW x�=Q=
|=yxO=O '5 w 4 |=ypwOH QO u}vJty "CU= |Q=U |y=oDUO |=yxrRrR x@ \w@ Qt
xO=O u=Wv uwvm =D |Oq}t 1052 p=U R= QyWuwO} Qi u=DUQyW |xQDUo |}xRQr
u; VQ=Ro `HQt w =oQR@ 'xrRrR RmQt C=YDNt 'xrRrR s=v pw=OH u}= QO "CU= xOW

[15]"CU= xOW O}k
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OYQO |=Q@ |Q=U u=DUQyW |=Q@ |Dq=tDL= Q]N p}rLD R= pY=L |}=yv G}=Dv
=ypmW u}= QO "CU= xOW xO=O u=Wv 9 |r= 4 |=ypmW QO hrDNt |=yp=tDL=

u=DUQyW QO O=O} wQ p=tDL= �2 =@ �PGA� QDU@nvU |wQ ?=DW |xWkv "4 pmW
"|Q=U

u=DUQyW QO O=O} wQ p=tDL= �5 =@ �PGA� QDU@nvU |wQ ?=DW |xWkv "5 pmW
"|Q=U

u=DUQyW QO O=O}wQ p=tDL= �10 =@ �PGA� QDU@nvU|wQ?=DW|xWkv "6 pmW
"|Q=U

139



"""x@
KQ]

|xr
RrR?

=DW
p}O

@D?
}=Q[

|@=}
RQ=

"QyWuwO} Qi u=DUQyW QO ��20� (PGA) QDU@nvU|wQ?=DW|xWkv "13pmW

"QyWuwO} Qi u=DUQyW QO ��50� (PGA) QDU@nvU|wQ?=DW|xWkv "14pmW

"QyWuwO} Qi u=DUQyW QO ��64� (PGA) QDU@nvU|wQ?=DW|xWkv "15pmW

=y?=DW p}O@D ?}=Q[ u}}aD "6
p}O@D ?}=Q[ u=wD|t 'Ot; CUOx@ p@k |=yCtUk QO xm |D=aq]= x@ xHwD =@
|=Q@ Q=m u}= "OQw; CUOx@ O=O} wQ p=tDL= Qy w |v=mt |x]kv Qy |=Q@ =Q =y?=DW
|=Q@ ,qFt "OW s=Hv= OYQO 64 =D 2 O=O} wQ p=tDL= uDiQoQ_vQO =@ =yxm@W Tw�Q
p=tDL= x@ x]kv l} QO �2 O=O} wQ p=tDL= x@ \w@ Qt ?=DW '�2 O=O} wQ p=tDL=
x]kv u; QO ?=DW p}O@D ?}=Q[ =D OwW|t s}UkD x]kv u=ty QO �10 O=O} wQ
u=DUQyW QO xar=]t OQwt \=kv |t=tD |=Q@ C@Uv u}= '16 pmW QO "O}; CUOx@

xO=O u=Wv 15 |r= 10 |=ypmW QO QyWuwO} Qi u=DUQyW x@ \w@ Qt G}=Dv
"CU= xOW

T=U=Q@ �10 O=O} wQ p=tDL= =@ KQ] ?=DW Q=Okt u} QDsm w Q=Okt u} QDW}@
|=Q@ 2800 OQ=Ov=DU= |xt=vu}}; "CU=  26g w 0 35g Q@=Q@ ?}DQD x@ 12 pmW

"CU= xO=O O=yvW}B =Q 0 3g Q=Okt u=DUQyW u}=

u=DUQyW QO O=O}wQ p=tDL= �2 =@ �PGA� QDU@nvU|wQ?=DW|xWkv "10 pmW
"QyWuwO} Qi

u=DUQyW QO O=O}wQ p=tDL= �5 =@ �PGA� QDU@nvU|wQ?=DW|xWkv "11 pmW
"QyWuwO} Qi

QO O=O}wQ p=tDL= �10 =@ �PGA� QDU@ nvU |wQ ?=DW |xWkv "12 pmW
"QyWuwO} Qi u=DUQyW

140



"""w
|v=]

rUp
[ir

=w@=
'|@L

=Y|
OwtL

t|
Uwt

"QyWuwO} Qi |=Q@ �10 ?=DW x@ �64 ?=DW C@Uv "19 pmW

"QyWuwO} Qi w |Q=U |=Q@ Q]N p}rLD |}=yv G}=Dv "9 pwOH
?=DW |xv}W}@ ?=DW |xv}W}@ CWoR=@ |xQwO OYQO

(g) QyWuwO} Qi |ki= (g) |Q=U |ki= �p=U� Q]N
0 31 0 31 475 10
0 59 0 75 2475 2
0 41 0 47 975 5
0 23 0 2 224 20
0 13 0 08 72 50
0 11 0 06 50 64

"|Q=U |=Q@ ?=DW p}O@D ?}=Q[ "10 pwOH
G}=Dv ?=DW x@ |L=Q] |=v@t |=y?=DW C@Uv

��� 2800 OQ=Ov=DU= KQ] |=v@t
2 41 2
1 51 5
0 64 20
0 28 50
0 2 64

"QyWuwO} Qi |=Q@ ?=DW p}O@D ?}=Q[ "11 pwOH
G}=Dv ?=DW x@ |L=Q] |=v@t |=y?=DW C@Uv

��� 2800 OQ=Ov=DU= KQ] |=v@t
1 88 2
1 33 5
0 74 20
0 43 50
0 36 64

w |Q=U |=Q@ ?} Q[ wO u}= Q=}at h=QLv= Q}O=kt "CU= xOt; CUOx@ 1 88 Q@=Q@
"CU= 0 043 w 0 21 Q@=Q@ ?}DQD x@ QyWuwO} Qi

R= |Q}owrH |=Q@ "CU= xOW s=Hv= =yO=O} wQ p=tDL= |t=tD |=Q@ Q=m u}=
\w@ Qt G}=Dv \ki w OwW|t Q_vhQY =ypmW |t=tD |x�=Q= R= 'EL@ uOW|vqw]
QyWuwO} Qi w |Q=U |=Q@?}DQD x@ 19 w 18 |=ypmW QO �64 |=yO=O} wQ p=tDL= x@

"|Q=U u=DUQyW |=Q@ �10 ?=DW x@ �2 ?=DW C@Uv "16 pmW

"QyWuwO} Qi |=Q@ �10 ?=DW x@ �2 ?=DW C@Uv "17 pmW

"|Q=U |=Q@ �10 ?=DW x@ �64 ?=DW C@Uv "18 pmW

=yv; u}ov=}t Q=Okt '=yC@Uv u}= uOQm|OQ@ Q=m |=Q@ "CU= xOW xO=O u=Wv |Q=U
VywSB u}= G}=Dv T=U=Q@ ?}DQD u}O@ "CU= 2 42 Q@=Q@ xm CU= xOW x@U=Lt
u=wD|t �10 O=O} wQ p=tDL= |=Q@ ?=DW Q=Okt uDW=OQ=}DN=QO =@ xm OQm sqa= u=wD|t
QO "OQw; CUOx@ =Q �2 O=O} wQ p=tDL= =@ ?=DW Q=Okt '2 42 OOa QO u; ?Q[ =@
C@Uv u}= xm 'CU= xOW s=Hv= QyWuwO} Qi u=DUQyW |=Q@ C=@U=Lt u}= '17 pmW

141



"""x@
KQ]

|xr
RrR?

=DW
p}O

@D?
}=Q[

|@=}
RQ=%CU= xOW pY=L G}=Dv u}= 'xOt;CUOx@ C=aq]= T=U=Q@ w 'CU= xOW u}}aD

xm Ot; CUOx@ 0 31g Q@=Q@ |Q=U u=DUQyW |=Q@ KQ] ?=DW u}ov=}t Q=Okt ��
"OQ=O Ck@=]t ,=@} QkD 2800 OQ=Ov=DU= |xt=vu}}; QO |O=yvW}B Q=Okt =@

Ot; CUOx@ 0 31g Q@=Q@ QyWuwO} Qi u=DUQyW |=Q@ KQ] ?=DW u}ov=}t Q=Okt ��
"OQ=O Ck@=]t ,=@} QkD 2800 OQ=Ov=DU= |xt=vu}}; QO |O=yvW}B Q=Okt =@ xm

p=tDL= |=Q@ ��10� KQ] |xrRrR x@ xrRrR hrDNt |=y?=DW p}O@D ?}=Q[ ��
'2 41 Q@=Q@ ?}DQD x@ |Q=U |xk]vt QO OYQO 64 w 50 '20 '5 '2 O=O} wQ

"Ot; CUOx@ 0 2 w 0 28 '0 64 '1 51
p=tDL= |=Q@ ��10� KQ] |xrRrR x@ xrRrR hrDNt |=y?=DW p}O@D ?}=Q[ ��
'1 88 Q@=Q@?}DQD x@ QyWuwO} Qi |xk]vt QO OYQO 64 w 50 '20 '5 '2 O=O} wQ

"Ot; CUOx@ 0 36 w 0 43 '0 74 '1 33
O=yvW}B 1 5 =D 1 25 Q@=Q@ �5 x@ �10 xrRrR p}O@D ?} Q[ ATC |x} QWv QO ��
Ck@=]t QyWuwO} Qi w |Q=U |=yu=DUQyW R= xOt;CUOx@ Q}O=kt =@ xmCU= xOW

"OQ=O
0 48g u}@ �2 Cr=LQO |Q=U |=Q@ QDU@ nvU |wQ Q@ ?=DW |xv}W}@ Q}O=kt ��

"OW pY=L 1g w
u}@ �2 Cr=L QO QyWuwO} Qi |=Q@ QDU@ nvU |wQ Q@ ?=DW |xv}W}@ Q}O=kt ��

"CU= Q}eDt 0 74g w 0 46g

x@ QyWuwO} Qi w |Q=U |=Q@ Cr=L u}= QO ?}=Q[ C@Uv "CU= xOW xO=O u=Wv
w 0 0175 Q@=Q@ ?}DQD x@ =yv; |=Q@ Q=}at h=QLv= Q}O=kt w '0 36 w 0 2 Q@=Q@ ?}DQD

"CU= 0 02
w |Q=U |=yu=DUQyW |=Q@ =y?=DW |xv}W}@ x@ \w@ Qt G}=Dv '9 pwOH QO

"CU= xOW x�=Q= QyWuwO} Qi
p=tDL= =@ =y?=DW|t=tD s}UkD pY=L '=y?=DW p}O@D?}=Q[ |x@U=Lt |=Q@
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