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50 QO ẁkw OYQO 99 5 p=tDL=� \UwDt w h}iN |=yxrRrR Q@=Q@ QO =yu=tDN=U
10 p=tDL=� O}OW |=yxrRrR Q@=Q@ QO w '|}xR=U |xOta ?}U; uOWOQ=w uwO@ �p=U
xm OwW|t x_Lqt ?}DQDu}O@ "CU= uDN} QwQi uwO@ �p=U 50 QO ẁkw OYQO
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|xDWPo |=yxRQru}tR =OD@= =DU=Q u}= QO "CU= |QwQ[ � w � |R}NxRQr |=yQDt=Q=B
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x}yD[20]"d=OxBm Cr=}= |R}NxRQr |=yQDt=Q=B "6 pwOH
Mmax �(M=3 0) �

7 71�0 58 6 59�1 04 1 52�0 08

|@ Qe?wvH |x}W=L |wQ Q@ d=OxBm "OyO|t p}mWD =Q u=Q}= Cqi |kQWp=tW RQt
jraDt |@ wUQ |=yxDWyv QDtwr}m 10 OwOL QO "OQ=O Q=Qk u=DUvtmQD |}xQ=k |xDUwB
|DUWvwQi |@ wUQ |x[wL l} QO xm OQ=O OwHw d=OxBm QO |Q}WQD w l}�wRwRt x@
R=i u} QN; QO w xDWyv �CU= xOW p}mWDl}�wRwRt |WWm R=i pqN QO OwN xm �
QO� d=OxBm |=yxwm 'OwQhWm CUWvwQi "Ov=xOW |oOQwNu}J Q=JO |Br; |}=Rxwm
x@U=Lt |R}NxRQr |=yQDt=Q=B "Ovm|t =OH �?wvH QO� Owr=v}@ |=yxwm R= =Q �p=tW

"CU= xOW xO=O u=Wv 6 pwOH QO [20]d=OxBm Cr=}= |=Q@ xOW

xrRrR |oQR@ OQw;Q@ "5
"OQ=O OwHw |Dq=tDL= w |a]k VwQ wO xrRrR |oQR@ OQw;Q@ w u}}aD |=Q@

|a]k VwQ "1"5
pw] Q@ xm OwHwt |@ QHD \@=wQ T=U=Q@ xRQru}tR |oQR@ |xv}W}@ VwQ u}= QO
|x]@=Q R= VywSB u}= QO "OwW|t x@U=Lt 'CU= |vD@t xk]vt p=ai pUo
ptDLt pw] L u; QO xm [21]xOW xO=iDU= Ms = 1 259 + 1 244Log(L)

|xrRrR |oQR@ xOW xO=O KQW ?r=]t x@ xHwD =@ "CU= QDt ?ULQ@ pUo |oDN}Uo
xOW x�=Q= 7 pwOH QO u; G}=Dv w 'u}}aD xSwQB C}=U QO |a]k VwQx@ ptDLt

"CU=
|Dq=tDL= VwQ "2"5

w =yxrRrR O=O} wQ p=tDL= |oQR@ 'Cq=tDL= |x} Q_v uDiQo Q_v QO =@ VwQ u}= QO

"|a]k VwQx@ ptDLt |xrRrR |=oQR@ "7 pwOH
(Ms)xrRrR |=oQR@ QFm =OL �QDtwr}m �pw] pUo s=v

7 7 318 053 d=O xBm
7 7 305 151 xvwQO
7 6 252 3 uwR
7 4 175 661 OwQiWm
7 3 137 783 u=Q=vJ ?wvH
7 3 135 901 Qyr=@
7 3 157 09 4 uwR
7 2 124 067 xvwQO
7 1 100 82 xONQU
7 1 102 45 Owr=v}@
7 1 108 221 3 s=H C@ QD
7 77 337 TwD

"wm}m VwQ \UwD xOW x@U=Lt |R}N xRQr |=yQDt=Q=B "4 pwOH
Mmax �Ms=4 b � |D=ar=]t `=aW
7 66 3 13 0 83 1 92 |QDtwr}m 150
7 62 5 04 0 79 1 84 |QDtwr}m 200

|=yQDt=Q=B OQw;Q@ QO |v=tR hrDNt |=yxQwO |=yxO=O CmQ=Wt OYQO "5 pwOH
"|D=ar=]t hrDNt |=y`=aW =@ |R}NxRQr

`=aW QDt=Q=B |v=tR |xR=@ |=yxO=O CmQ=Wt OYQO
|D=ar=]t |R}NxRQr 1964�2004 1964�2004 1964�2004

150 � 58 8 14 8 26 4
QDtwr}m � 6 7 24 5 68 8
200 � 61 1 15 2 23 7
QDtwr}m � 5 33 62

[20]"u=Q}= |DN=Uu}tRxRQr |rY= |=yCr=}= "1 pmW

|R}NxRQr |=yCr=}= "2"2"4
'|vwvm |m}t=v}Ow�S |=ys} SQ CLD xm CU= |}xvyB |DN=Uu}tRxRQr Cr=}=
u}= x@ xHwD =@ "OW=@ u=Um} *|R}NxRQr |wor= w Ovv=ty *|m}vwDmD x=o}=H |=Q=O
w RQ@r= "1 %xOta |DN=Uu}tRxRQr Cr=}= GvB x@ =Q u=Q}= |rN=O u}kkLt 'swyit
s}UkD u=Qmt "5 &u=Q}= jQW w |RmQt u=Q}= "4 &TQo =R "3 &d=OxBm "2 &u=H}=@ QP;

[20]"Ov=xOQm
w |DN=Uu}tR |=yQDt=Q=B x@ R}NxRQr |=yCr=}= |x@U=Lt QO xm =Hv; R=
VywSB u}= QO xDiQoCQwY |Ov@s}UkD 'Ov=xDW=O |QDW}@ xHwD |DN=Uu}tRxRQr
u}= "CiQo Q=Qk xO=iDU= OQwt '|r@k VN@ QO xOt; CUO x@ G}=Dv ptmt u=wvax@
u}= QO xar=]t OQwt |xQDUo xm =Hv; R= w xOW xO=O u=Wv 1 pmW QO |Ov@s}UkD
u}= |xOta C=}YwYN 'OQ}o|t Q=Qk d=OxBm CN=Uu}tRxRQr Cr=}= QO VywSB

%OwW|t u=}@ Q} R QO Q=YDN=x@ Cr=}=
xmCU= =}U; ?Qe QO =}r=t}y �Ar;|}=Rxwm Ov@ Qtm R=|WN@ d=OxBm xOQwNu}J Q=wv
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"xOW xO=iDU= |k]vt CNQO V}=tv "4 pmW

uRw xm xOW ?=NDv= u=vJ jwi ?r=]t T=U=Q@ |k]vt CNQO ?}=Q[ Q}O=kt
|}xk]vt |oOvy=m |x]@=Q x@ Oa@ |xrLQt QO w 'u=Q}= |oOvy=m |x]@=Q x@ =Q |QDW}@

"OyO X=YDN= |v=yH |oOvy=m |x]@=Q x@ C}=yv QO w

x=oCN=U QO u}tR |xRQr ?=DW u}}aD "7
R= u}tR V@vH s�=k w |ki= ?=DW xm u}tR V@vH |=yQDt=Q=B CtUk u}= QO
wO '=oQR@ u}}aD Q}_v '=yQDt=Q=B u}= OQw;Q@ |=Q@ "OwW|t x@U=Lt 'CU=yv; u} QDsyt

[27w26]"OQ=O OwHw |Dq=tDL= w |a]k VwQ

(DSHA) |a]k VwQ "1"7
u}vJty "OwW|tv xDiQo Q_v QO O=YDk= w OQ}o|t Q=Qk lqt |vt}= |a]k VwQ QO
QO u; QO CqtDL= w OwW|t x@U=Lt OQ=O ẁkw u=mt= xm |}xrRrR ?=DW QFm =OL
w |ki= ?=DW xv}W}@ ?U=vt |oOvy=m \@=wQ uDiQo Q_v QO =@ "OwW|tv xDiQo Q_v
QO "OwW|t x@U=Lt pUo Qy \UwD xO=OMQ |xrRrR R= |W=v C}=U QO pY=L *s�=k
x�=Q= lJwm x@ nQR@ ?}DQDx@ |rY= pUo OvJ R= pY=L |xv}W}@ ?=DW 8 pwOH

"CU= xOW

(PSHA) |Dq=tDL= VwQ "2"7
xDiQo Q_v QO R}v O=YDk= |xr�Ut '|vt}= uDiQo Q_v QO ut[ |Dq=tDL= VwQ QO
|x} Q_v w 'xar=]t OQwt |xQDUo |=RxRQr |=yxtWJQU |R=UpOt =@ w OwW|t
x@U=Lt �PGA�?=DW|xv}W}@ 'xrRrR ẁkwlU} Q R= |OYQO Qy|=R=x@ Cq=tDL=
SEISERIKIII Q=Ri=sQv R= ?=DW |xv}W}@ u}}aD w |R=UpOt |=Q@ "OwW|t
|x]@=Q OvJ ?=NDv= =@ QD|k]vt |xH}Dv pwYL |=Q@ w [28]CU= xOW xO=iDU=
=y?=DW |vRw u}ov=}t |k]vt CNQO p}rLD VwQ R= xO=iDU= w ?U=vt *|oOvy=m

"OW x@U=Lt
O=a@= x@ x=oCN=U h=Q]= |x}L=v |Ov@xm@W w xOWx�=Q= ?r=]t x@ xHwD =@
`@ Qt QDtwr}m 30 |@} QkD CL=Ut x@ |}x}L=v uDiQoQ_v QO w QDt 500 OwOL xm@W
OYQO 10 Q]N K]U wO QO ?=DWsy |xWkv 'hrDNt \=kv QO ?=DW |x@U=Lt w
p=mW=�"OW x@U=Lt p=U 50 QO ẁkw p=tDL= OYQO 2 w p=U 50 QO ẁkw p=tDL=
xm |QDW}@ Qta pw] Crax@ sQL s} QL |=yxSwQB R= |NQ@ |=Q@ u}vJty �8 =D 5

"wm}m VwQx@ xOWx@U=Lt CWoR=@ |xQwO w =oQR@ "2 pmW

"wm}m VwQx@ xOWx@U=Lt hrDNt |=y=oQR@ O=O} wQ MQv "3 pmW

Qw_vtu}O@ "CU= xOW x@U=Lt QDtwr}m 150|a=aW |xQDUo QO =yv;CWoR=@ |xQwO
"CU= xOW x�=Q= 3 w 2 |=ypmW QO u; G}=Dv w OW xO=iDU= wm}m Q=Ri=sQv R=

|oOvy=m \@=wQ ?=NDv= "6
|oOvy=m \@=wQ ?=NDv= 'u}tR VRQr |=yQDt=Q=B u}}aD QO |U=U= OQ=wt R= |m}
'xk]vt l =N ẁv '�pUo |oDN}Uo |xwLv� xrRrR Q=mwR=U ẁv x@ |oDU@ xmCU=

"OQ=O |@=NDv= ?=DW |xir-wt ẁv w |vwv=m jta '=ynvU Ci=@ ẁv
w ?U=vt |oOvy=m |x]@=Q OvJ ?=NDv= =@ QD|k]vt |xH}Dv pwYL |=Q@
"OwW|t x@U=Lt =y?=DW |vRw u}ov=}t '|k]vt CNQO p}rLD VwQ R= xO=iDU=
OQwt x=oCN=U \}=QW =@ u; j@=]D u=R}t 'jwi \@=wQ uRw ?=NDv= QO syt QDt=Q=B
[22]"CU= Q_v OQwt |xk]vt =@ QDy@ j@=]D uDW=O w =yv; |x@U=Lt|ovwoJ w xar=]t
=@ xm |}xvwox@ OvOW ?=NDv= [25�23]|oOvy=m |x]@=Q ẁv xU VywSB u}= QO
|=Q@ swO |x]@=Q 'u=Q}= |=Q@ pw= |x]@=Q "OvW=@ xDW=O C}NvU Q_v OQwt |xk]vt
4 pmW QO "CU= xOw@ ?U=vt u=yH \=kv |x}rm |=Q@ swU |x]@=Q w xv=}tQw=N

"CU= xOW x�=Q= |k]vt CNQO QO \@=wQ u}= R= s=OmQy ?} Q[ Q}O=kt
xm CU= u}= |oOvy=m \@=wQ OQwtQO |k]vt CNQO VwQ R= xO=iDU= p}rO
p@=k u=OvJ =yxO=O CkO sOa p}rOx@ Ov=xOQm xO=iDU= u=Q}= |=yxO=O R= xm |]@=wQ
xm R}v |v=yH w |}xk]vt \@=wQ |=ypOt |x}yD |=Q@ 'Qo}O |wU R= "OvDU}v u=v}t]=
|irDNt |=yQwWm |=yxO=O R= 'OvQ=OQwNQ@ |@ wN CkO R= u=Q}= \@=wQ =@ xU}=kt QO
|oOvy=m \@=wQ u}= u=tRsy |xO=iDU= pL x=Q u} QDy@ xH}DvQO "CU= xOW xO=iDU=
|k]vt CNQO VwQ R= xO=iDU= 'OyO|t VWwB =Q |Qo}O Ow@tm |awvx@ l} Qy xm

"CU=
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x}yD"|a]k VwQx@ x=oDN=U QO s�=k w |ki= ?=DW QFm =OL "8 pwOH

s=v pw] xrY=i QFm =OL
PGAH �g� PGAV �g�

pUo �QDtwr}m � �QDtwr}m � =oQR@
R}UQ@t= w |DQOk w =tQ=U u}ov=}t R}UQ@t= |DQOk u}ov=}tQtw@ w u=Q=mty w hrw@ QU w |vRw Qtw@ w u=Q=mty w |vRw

(Ms) �1991� �2007� �1996� �1991� �2007�
?wvH 138 4 6 7 3 0 584 0 612 0 667 0 616 0 290 0 307 0 300u=Q=vJ
TwD 77 7 9 7 0 376 0 441 0 434 0 417 0 188 0 219 0 207
?wvH 15 5 1 6 1 0 289 0 284 0 327 0 296 0 147 0 140 0 143OyWt
OwQiWm 175 19 5 7 4 0 224 0 335 0 307 0 289 0 112 0 164 0 144
R}Ov=W 79 15 2 7 0 225 0 311 0 292 0 276 0 113 0 153 0 137

p=U50 QO ẁkw p=tDL= OYQO 2 Q]N K]U QO s�=k ?=DW ?=DWsy xWkv "8 pmW
"�g ?ULQ@�

pO=at xm O}itQta p=U 100 QO ẁkw p=tDL= OYQO 10 Q]N K]U G}=Dv OvQ=O
"CU= xOW x�=Q= 'CU= p=U 950 CWoR=@ xQwO =@ |}xrRrR

|Q}oxH}Dv "8
xYqN Qw]x@ xm �`� =[Q s=t= Qy]t sQL x=oCN=U |=Q@ xrY=L G}=Dv x@ xHwD =@
|xOQ QO O}=@ =Q OyWt QyW xm CiQo xH}Dv u=wD|t 'CU= xOW x�=Q= 9 pwOH QO
swU V}=Q} w � 2800 OQ=Ov=DU= |Ov@xk@] QO xrRrR |q=@ Q=}U@ Q]N =@ |=yQyW
T=U= Q@ |L=Q] w |t}Ok |x}v@= |R=Usw=kt Qw_vtx@ u}vJty "CiQo Q_v QO �
sRq OQmrta P=ND= x@ s}tYD u=tDN=U C}ty= ?U=vDx@ Ov=wD|t =tQiQ=m 'OQmrta
OQmrta Kw]U syt |=yu=tDN=U |=Q@ ,=v�t]t =Pr "OQ}o@ R=}v OQwt Q]N K]U |=Q@

"OW=@ |k]vt Ov=wD|t O=} R Q]N K]U |=Q@ q=@
"sQL x=oCN=U QO xOt; CUO x@ G}=Dv xYqN "9 pwOH

PGAV PGAH CWoR=@ xQwO Q]N K]U�g� �g� �p=U�
0 168 0 343 475 p=tDL= OYQO 10

p=U 50 QO ẁkw
0 224 0 458 950 p=tDL= OYQO 10

p=U 100 QO ẁkw
0 261 0 535 2475 p=tDL= OYQO 2

p=U 50 QO ẁkw

QO ẁkw p=tDL= OYQO 10 Q]N K]U QO |ki= ?=DW ?=DWsy |xWkv "5 pmW
"�g ?ULQ@� p=U 50

50 QO ẁkw p=tDL= OYQO 10 Q]N K]U QO s�=k ?=DW ?=DWsy xWkv "6 pmW
"�g ?ULQ@� p=U

p=U50 QO ẁkw p=tDL= OYQO 2 Q]N K]U QO|ki= ?=DW ?=DWsy xWkv "7 pmW
"�g ?ULQ@�
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