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|a}Uw h}] |yOu=tR=U u=}t u}= QO "CU= \@=wQ R= |}xOQDUo |xawtHt u=}t
?U=vt |oOvy=m \@=wQ ?=NDv= QO Ov=wD|t x@=Wt |=yxwQo x@ |oOvy=m \@=wQ R=

pw�Ut xOvU} wv �
"1392 3 27 VQ}PB '1392 2 24 x}LqY= '1391 11 3 Ci=} QO %M} Q=D



"""p
}rLD

QO|
oOvy

=m\
@=wQ

|R=
i|

Ov@x
WwN|W=v =Hv; R= QwmPt C=Q}}eD "OwW p=ta= Q_vOQwt sD} Qwor= QO |D=Q}}eD CU= sRq

|xOwOLt QO 'OwN X=N |=y|oS} w =@ j@=]t|oOvy=m\@=wQ R=l} Qy xm OvwW|t
|OQ@ Q=m """w xrY=i Q=}at '|Qw=DWo |=oQR@ uwJty |}xRQr |=yQDt=Q=B R= |YNWt
xwqax@ "OvW=@ Q}eDt Qo}O |x]@=Q x@ |}x]@=Q R= xOWO}k |=yC}OwOLt w xOw@
u}= "OvwW|t Qy=_ |oOvy=m \@=wQ u} wOD QO |irDNt h} Q=aD =@ QwmPt |=yQDt=Q=B
|ki= |xir-wt wO R= xO=iDU= |xwLv =@ \=@DQ= QO |OwQw |=yQDt=Q=B Q@ xwqa ẁ[wt
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QO xHwD p@=k |xDmv u}vJty "CU= xDiQo Q=Qk xHwD OQwt |OwQw T} QD=t p}mWD
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CN
@QP

;=[
Q}ra

w|
}=v}t

=QyR u}=Q@=v@ w OQ=O x=Qty x@ =Q |QDxv}y@ |xH}Dv ?D=Qt x@ |oOvy=m \@=wQ |xDi=}p}rkD
[11]'1981 p=U QO xOWx�=Q= Q=}at xm =Hv; R= um}r "OQ}o|t Q=Qk xar=]t u}= |=v@t
u} QDy@ ?=NDv= QO &OR=OQB|t =yxWwN |UQQ@ x@ C} w[a C=HQO T=U=Q@ \ki
"OwW|t xO=iDU= [16]'CU= xOW x�=Q= 1991 p=U QO xm |Qo}O Q=}at R= |Ov@xWwN

%OyO|t Q=Qk VHvU OQwt =Q |Ov@xWwN Ov}=Qi '15 |x]@=Q T=U= Q@ Q=}at u}=
VXB = JFCM

N min kCi � Cjk2 1 � i < j � C (15)

=yQDt=Q=B Q}=U R= C} w[a C=HQO Q@xwqa Q=}at u}= 'OwW|t xOy=Wt xm Qw]u=ty
34 |Ov@xWwN QO w 'OQ}o|t xQy@ R}v =yxWwN Rm =Qt w =yxO=O Q}O=kt xrtH R=
xm =Hv; R= "�4 pmW� CU= xOW x@U=Lt hrDNt |=yxWwN x@ |oOvy=m |x]@=Q
'xar=]t u}= QO wQu}= R= 'CU= xv}y@ |Ov@xWwN =@ j@]vt Q=}at u}= QDtm Q}O=kt
|oOvy=m \@=wQ ?U=vt R=Qi= u=wvax@ xWwN 14 x@ |oOvy=m |x]@=Q 34 |Ov@xWwN
|xHQO =@ |RQt |=yxO=O xmv; x@ xHwD =@ xm CU= sRq QmPD u}= "CU= xOW |iQat
s=tD= R= TB 'Ov@=}|t X=YDN= hrDNt |=yxWwN x@ u=Um} ,=@} QkD |=yC} w[a
p=kDv= x@ C} w[a C=HQO T=U= Q@ u=wD|t G}=Dv |x�=Q= QO w |Ov@xWwN sD} Qwor=
=@ \=@DQ= QO Qt= u}= "OQm s=Ok= OwHwt |xWwN u} QDl}ORv x@ \@=wQ p}@k u}=
[40]'2012 w [3]2008 '[36]2004 |=yp=U QO |}=yVywSB QO xOWx�=Q= \@=wQ
=@ j@=]t G}=Dv ?}DQD u}O@ "CU= xDiQo CQwY |RmQt u=Q}= w RQ@r= |xk]vt QO
Qy x@ xDi=}X=YDN= |oOvy=m \@=wQ pt=W pwOH u}= "CU= xOW x�=Q= 3 pwOH

"CU=yv; R= l} Qy C} w[a |xHQO R}v w xWwN
Qy |xOv}=tv |xrRvtx@ Ovv=wD|t =yxWwN Rm =Qt xmv; x@ xHwD =@ Qo}O |wU R=
'3 pwOH QO xOWx�=Q= |Ov@xWwN R= pY=L G}=Dvh}YwD QO 'OvvmVkv <=i}= xWwN

"CU= xOW s}UQD 5 pmW =@ j@=]t |Q=Owtv
\@=wQ pt=W xWwN wO Q}osWJ hqDN= p}rO x@ 'OwW|t xOy=Wt xm Qw]u=ty
pw] QO |}=RHt |=yxWwN u}vJ 'u} Q}=U \@=wQ =@ [38w34]'2002 p=U QO xOWx�=Q=
w =yxWwN Q}=U u=}t R}=tD lQO Qw_vt x@ um}r "OvQ}o|t pmW |Ov@xWwN Ov}=Qi
|xk]vt |}xRQr j@=wU j=@]v= 'Q_vOQwt |xk]vt QO Ot;Q=m\@=wQ |xawtHt ?=NDv=
ẁ[wt u}= |UQQ@ "CU= |t=Rr= hrDNt |=yxWwN Rm =Qt C=YDNt w xar=]t OQwt
"CU= xDiQo CQwY "3"3 VN@ QO u=Q}= Cqi |=yxO=O |xawtHt =@ \=@DQ= QO

Cqi |}xRQr j@=wU Q@ |oOvy=m \@=wQ |Ov@xWwN |@=} RQ= "3"3
u=Q}=

=@ ?U=vt \@=wQ |xawtHt uO} RoQ@ Qw_vt x@ |oOvy=m \@=wQ |Ov@xWwN R= TB
C@F O=ONQ 28 R=CW=ov?=DW 78 Q@ ptDWt|}xawtHt 'u=Q}= Cqi|}xRQr j@=wU

|x]@=Q 34 |Ov@xWwN QO [16]'1991 p=U QO xOWx�=Q=|HvUQ=@Da= Q=}at "4 pmW
"hrDNt |=yxWwN x@ |oOvy=m

pO=at ?}DQD x@ Twmat w Rer O=ODt= p=tQv pw=ODt VrUo ẁv xU '2 pwOH QO
OQwt |oOvy=m \@=wQ |Ov@xWwN Ov}=Qi QO xHQO 90 w 0 '�90 ?}W |x} w=R =@
|=yQDt=Q=B ?}mQD pm O=OaD 'xOWQmP C=L}[wD x@ xHwD =@ [12]"CU= xDiQo Q=Qk xHwD
=@ |U} QD=t CQwYx@ SA |OwQw T} QD=t w Qw_vt Cr=L 58968 =@ Q@=Q@ |OwQw
|U} QD=t u}vJ p}mWD =@ "OwW|t p}mWD uwDU n = 58968 w Q]U N = 45

"OQm s=Ok= |oOvy=m \@=wQ |Ov@xk@] x@ =yxWwN O=OaD ?=NDv= =@ u=wD|t

?NDvt |oOvy=m \@=wQ |Ov@xWwN "3"3
x@ CU= sRq |OwQw T} QD=t p}mWD R= TB |oOvy=m \@=wQ |Ov@xWwN Ov}=Qi QO
OwHw =@ \=@DQ= QO u=wD|tv xm =Hv; R= =t= "O} RQw CQO=@t =yxWwN O=OaD ?=NDv=
|Ov@xWwN =Pr 'OQm P=ND= |a]k s}tYD \@=wQ |xawtHt u=}t QO R}=tDt |=yxWwN
|m =L G}=Dv "CU= xDiQo Q=Qk |UQQ@ OQwt Cw=iDt |=yxWwN O=OaD uOQm^=Lr =@
w CU= |RQt |=yxO=O smL QO Cq=L |x}rm QO \@=wQ R= |NQ@ xm CU= u; R=
=@ "Ov@=}|t X=YDN= hrDNt |=yxwQo x@ |w=Ut ,=D@Uv |=yC} w[a |xHQO =@
|xHQO =@ =Q Rm =Qt R= l}I}y x@ X}YND C}r@=k \@=wQ p}@k u}= xmv; x@ xHwD
uO}UQ CyH QO Ov=wD|t jwi \@=wQ hPL 'OvQ=Po|tv V}=tv x@ ?U=vt C} w[a
u=Wv 1 pwOH QO xQ=DU Ctqa =@ QwmPt \@=wQ "OwW `k=w QF-wt xv}y@ |Ov@xWwN x@
w u=Q}= Cqi \@=wQ R= |Q=}U@ u=}t u}= QO xm CU= sRq QmPD u}= "Ov=xOW xO=O
ẁ[wt CyH x@ um}r "OvwQ|t Q=tW x@ |RQt |=yO=O xrtH R= R}v NGA \@=wQ
C}ty= R}v w u=Q}= Cqi |oOvy=m \@=wQ |oOvR=Q@ Q@ |v@t xar=]t u}= QO EL@ OQwt
u}= QO '=yx=oDN=U |x}rm QO OQ@ Q=m p@=k \@=wQ u=wvax@ NGA \@=wQ xHwD p@=k
\@=wQ hPL =@ ?}DQD u}O@ "CU= xOW |Q=OOwN xOQ@s=v \@=wQ hPL R= xrLQt
|oOvy=m \@=wQ R= xDi=}p}rkD |xawtHt '|Ov@xWwN sD} Qwor= OOHt Q=QmD w |RQt

"OwW|t R=Qi= O}OH |=yxwQo x@
OwHwt |=yR=Qi= u=}t R= xv}y@ |Ov@xWwN ?=NDv= C}ty= R�=L |xDmv um}r
xOW xO=iDU= 1981 p=U QO xOWx�=Q= |HvUQ=@Da= Q=}at R= Qw_vt u}ty x@ "CU=
|Ov@xWwN R= pY=L G}=Dv |UQQ@ x@ 14 |x]@=Q T=U= Q@ Q=}at u}= [11]"CU=
|oOvy=m\@=wQ QD?U=vt R=Qi= |=vat x@ jwi Q=}at QDq=@ Q}O=kt xm |wLv x@ "OR=OQB|t

"CU=

VPC = 1
N

CX
i=1

NX
j=1

u2
ij (14)

QO hrDNt |=yxWwN x@ |oOvy=m |x]@=Q 34 w 45 |Ov@xWwN QO Q=}at u}= G}=Dv
|xawtHt |Ov@xWwN 'OwW|t xOy=Wt xm Qw]u=ty "CU= xOW xO=O u=Wv 3 pmW

34 w 45 |Ov@xWwN QO [11]'1981 p=U QO xOWx�=Q= |HvUQ=@Da= Q=}at "3 pmW
"hrDNt |=yxWwN x@ |oOvy=m |x]@=Q
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"""p
}rLD

QO|
oOvy

=m\
@=wQ

|R=
i|

Ov@x
WwN"xWwN 14 x@ |oOvy=m \@=wQ |Ov@xWwN R= pY=L G}=Dv "3 pwOH

14 � =yxWwN O=OaD
C}w[a |xHQO |oOvy=m |x]@=Q h}OQ C}w[a |xHQO |oOvy=m |x]@=Q h}OQ

8 |xWwN 1 |xWwN
0 20 [11]2004 31 1 00 �crustal� [17]1997 1
0 23 [17]2010 32
0 99 [15]2010 36

9 |xWwN 2 |xWwN
0 94 �crustal� [20]2008 4 0 98 �crustal� [19]2008 3
0 20 �RQ@r=� [15]2010 35 0 19 �crustal� [21]2008 5
1 001 �interslab� [43]2008 44 1 00 �in slab� [18]2003 10

10 |xWwN 3 |xWwN
0 98 �interface� [1]2004 24 0 70 [27]2008 17
0 92 �interface� [2]2006 27 0 68 [28]2009 18

0 92 [34]2004 30
11 |xWwN 4 |xWwN

0 86 �crustal� [1]2004 25 1 00 �in slab� =}O=mU=m [24]2003 9
0 87 �crustal� [2]2006 26 0 99 �interface� [43]2008 43
1 00 �interslab� [2]2006 28

12 |xWwN 5 |xWwN
1 00 �crustal� [24]2008 2 1 00 [38]2002 33
1 00 �interslab� [23]1998 8

13 |xWwN 6 |xWwN
0 22 [3]2008 39 1 00 �in slab� uB=S [24]2003 11
1 00 �TQo =R� [4]2012 40 0 96 [25]2009 15

0 10 �|RmQt u=Q}=� [40]2012 37
0 40 �TQo =R�[40]2012 38

14 |xWwN 7 |xWwN
1 00 [34]2002 29 0 36 [22]2008 6

0 51 [29]2005 19
0 99 [30]2010 20
0 15 [39]2009 34

OQwt '2 pwOH =@j@=]t |Ov@xWwN Ov}=Qi |OwQw |=yQDt=Q=B Q}O=kt uOQm^=Lr =@ xOW
|Q=ov?=DW |xm@W \UwD xO=iDU= OQwt |=yCW=ov?=DW "CU= xDiQo Q=Qk xHwD
C=k}kLD RmQt \UwD w xOQm Q=m x@ ẁQW 1973 p=U R= xm 18�ISMN� u=Q}=
|DUQyi '4 pwOH QO "Ov=xOW C@F 'OwW|t xQ=O= 19�BHRC� umUt w u=tDN=U

"CU= xOW x�=Q= l} Qy x@ \w@ Qt C=aq]= w ?NDvt |=yO=ONQ R=
xawtHt =@ hrDNt |=yxWwN j=@]v= u=R}t |@=} RQ= Qw_vtx@ 'xar=]t u}= QO
C=a@ Qt u}ov=}t |xW} Q |=yQ=}at x@ swUwt =]N Q=}at wO R= xOW|iQat |=yxO=O
"CU= xOW xO=iDU= 22u}}aD ?} Q[ Q=}at R}v w 21=]N jr]t u}ov=}t w 20=]N
Rm =Qt |v}@V}B CLY |@=} RQ= CyH xm OvDUy |}=yXN=W '=]N |=yQ=}at
Q}O=kt QDj}kO |v}@V}B Qov=}=tv =yQ=}at u}= QDtm Q}O=kt w OvwW|t xO=iDU= =yxWwN
'xWwN l} QO u}}aD ?} Q[ Q=}at |q=@ Q}O=kt 'p@=kt QO "OvDUy xOWxOy=Wt

'h = 30 m '� = 00 %C=YNWt =@ =yxWwN Rm =Qt C=YDNt "5 pmW
"Mw = 6 w RJB = 150 km 'VS30 = 700 m=s '� = 00
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=QyR

|Ov@xWwN j=@]v= QO u}}aD ?} Q[ w =]N |=yQ=}at R= pY=L G}=Dv "6 pmW
"u=Q}= Cqi |=yxO=O =@

R}v w 14 w 5 |=yxWwN QO |oOvy=m \@=wQ 'OwW|t xOy=Wt xm Qw]u=ty
X=YDN= OwN x@ =Q =]N u=R}t u} QDW}@ u}}=B ?w=vD |=yxQwO QO 8 |xWwN
x@ =yxWwN u}= '3 pwOH QO xOWx�=Q= C} w[a |xHQO x@ xHwD =@ "Ov=xO=O
p=U QO xOWx�=Q= |x]@=Q w [38w34]'2002 p=U QO xOWx�=Q= \@=wQ u}@t ?}DQD
|=yxWwN x@ xDi=}X}YND \@=wQ xwqax@ "OvDUy TQo =R |xk]vt QO [15]'2010
u} QDtm |=Q=O q=@ ?w=vD |=yxQwO QO 7 |xWwN QO OwHwt \@=wQ R}v w 13 '11
|=yxWwN "OvDUy u=Q}= Cqi |}xRQr |=yxO=O |xawtHt =@ j=@]v= QO =]N
p=U QO [4w3]'2012 w 2008 |=yp=U QO xOWx�=Q= \@=wQ |xOv}=tv QwmPt
w |}xDUwB |=yO=ONQ QO 2006 p=U QO [1]'|}xDUwB |=yO=ONQ QO 2004

"xar=]t QO xO=iDU= OQwt u=Q}= Cqi |=yO=ONQ "4 pwOH
?=DW O=OaD �pUo jta |=oQR@ O=ONQ M} Q=D h}OQ=yCW=ov |vwv=m |Qw=DWo

5 1 10 7 1 1979 11 27 1
2 2 9 5 8 1994 06 20 2
1 1 9 6 1997 02 28 3
2 2 25 5 1999 08 21 4
1 2 10 5 7 1999 05 06 5
1 2 15 5 2 1999 10 31 6
3 2 25 5 4 2002 04 24 7
8 1 10 6 4 2002 06 22 8
2 2 20 5 2 2002 12 24 9
2 2 10 5 8 2003 07 10 10
2 2 15 5 7 2003 07 10 11
2 1 20 5 6 2003 08 21 12
1 2 25 5 2003 11 28 13
5 1 27 6 3 2004 05 28 14
9 1 30 5 6 2004 10 07 15
7 1 32 5 3 2005 01 10 16
3 1 10 6 3 2005 02 22 17
6 2 12 5 9 2005 11 27 18
1 2 20 5 1 2006 03 30 19
3 2 12 6 1 2006 03 31 20
2 2 26 5 1 2006 03 31 21
2 2 12 5 8 2006 06 28 22
1 2 12 5 2 2008 05 05 23
1 2 12 6 1 2008 09 10 24
2 2 12 5 2 2008 09 17 25
1 2 12 5 4 2008 12 07 26
2 2 12 5 1 2008 12 08 27
1 2 14 5 2008 12 09 28
"OvDUy TQo =R w |RmQt u=Q}= |=ypUo x@ \w@ Qt ?}DQD x@ 2 w 1 %�

|=yQ=}at "OyO|t u=Wv xOWxOy=Wt |=yxO=O =@ j}@]D QO =Q xWwN QDW}@ |Ovtv=wD
%Ov=xOW x@U=Lt 18 |r= 16 \@=wQ T=U=Q@ QwmPt

RMSE =

vuutPN (Xobs �Xpre)2

N
(16)

MAE =

P
N
jXobs �Xprej

N
(17)

R2 =

P
N

(Xobs)2 �P
N

(Xobs �Xpre)2P
N

(Xobs)2 (18)

xOW|v}@V}B Q=Okt Xpre 'O=ONQ |xOWxOy=Wt Q=Okt Xobs '\@=wQ u}= QO xm
G}=Dv [45]"CU=yCW=ov?=DW O=OaDN w =yxWwN C=YDNt =@ pO=at \@=wQ \UwD
x@ xHwD =@ "CU= xOW xDW=Po V}=tv x@ 6 pmW QO xOWx�=Q= C=@U=Lt R= pY=L

"OQm s=Ok= ?wr]t \@=wQ |xawtHt ?=NDv= x@ u=wD|t jwi |=yQ=}at G}=Dv
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"""p
}rLD

QO|
oOvy

=m\
@=wQ

|R=
i|

Ov@x
WwNx@ C@Uv |QDq=@ C} w[a |xHQO |=Q=O 'OW=@ |QDW}@ Cy=@W |=Q=O xDUO l}

sD} Qwor= xar=]t u}= QO '|Ov@xWwN OOaDt |=yVwQ u=}t R= =t= "CU= xawtHt u;
=yxO=O `} RwD x@ \ki pY=L G}=Dv =Q} R 'CU= xOW ?=NDv= C-mean |Ov@xWwN
X=N |oS} w =@ ?U=vDt u}vJty "CU=yxWwN Rm =Qt R= pkDUt w OQ=O |oDU@
|}xawtHt TBU 'CU= xOWp=ta= sD} Qwor= QO sRq C=Q}}eD '|oOvy=m \@=wQ
=@ "Ov=xDiQo Q=Qk xOWKqY= sD} Qwor= Ov}=Qi CLD |oOvy=m |x]@=Q 45 Q@ ptDWt
|RQt \@=wQ 'QDQ@ |Ov@xWwN x@ |@=}DUO Qw_vt x@ pY=L G}=Dv p}rLD w x} RHD
R= xDi=}p}rkD |xawtHt |xQ=@ wO |UQQ@ x@ w hPL ?NDvt \@=wQ |xawtHt R=
34 |Ov@xWwN 'C}=yv QO "CU= xOW xDN=OQB |Ov@xWwN sD} Qwor= CLD \@=wQ
xOW |iQat |oOvy=m \@=wQ ?U=vt R=Qi= u=wvax@ xWwN 14 x@ |oOvy=m |x]@=Q
R= xO=iDU= =@ u=Q}= Cqi QO ?U=vt \@=wQ |xawtHt u}}aD Qw_vt x@ TBU "CU=
u}= |}xRQr j@=wU =@ hrDNt |=yxWwN j=@]v= u}}aD ?} Q[ Q=}at w =]N |=yQ=}at
%|=yp=U QO xOWx�=Q= \@=wQ xm CU= u; R= |m =L G}=Dv "CU= xOW |UQQ@ xk]vt
R}v w [2]'|}xLiYuwQO w |}xDUwB |=yO=ONQ QO 2006 [4w3]2012 w 2008
x=Qty x@ Q_vOQwt |xk]vt =@ =Q j=@]v= u} QDW}@ [1]'|}xDUwB |=yO=ONQ QO 2004
x@ =Q |Q}osWJ Cw=iD [38w34]'2002 p=U QO xOWx�=Q= \@=wQ p@=kt QO w OvQ=O
u}= QO pY=L |xH}Dv xm CU= u; C}ty= R�=L |xDmv um}r "OvQ=Po|t V}=tv
CU= xDU@=w |RQt \@=wQ hPL R}v w ?NDvt |oOvy=m \@=wQ |xawtHt x@ xar=]t

"OwW|t pwmwt xOv}; C=ar=]t x@ OQwt u}= QO QDW}@ VywSB w

?}DQD u}O@ "OvDUy [30]'2010 p=U QO xOWx�=Q= |x]@=Q R}v w [2]'|}xLiYuwQO
x@ u=Q}= Cqi |}xRQr |=yO=ONQ |xawtHt =@ =Q j=@]v= u} QDW}@ \@=wQ u}=
QO xOWx�=Q= \@=wQ xm CU= u; C}ty= R�=L |xDmv u}vJty "Ov=xDW=Po V}=tv
'Ov=xOW u} wOD u=Q}= Cqi |=yxO=O T=U=Q@ wO Qy [4w3]'2012 w 2008 |=yp=U
"Ov=xDW=O x=Qty x@ =Q |QDy@ G}=Dv NGA \@=wQ xrtH R= \@=wQ Q}=U x@ C@Uv w
xDW=O Ck@=]t R}v [46]'2012 p=U QO xOWs=Hv= VywSB G}=Dv =@ ẁ[wt u}=

"CU=

|Q}oxH}Dv "4
R}v w |}xRQr |Q}PB Q]N |@=} RQ= QO |oOvy=m \@=wQ |xOQDUo OQ@ Q=m x@ xHwD =@
\@=wQ R= xO=iDU= xar=]t u}= QO '=yx=oDN=U |NQ@ QO ?U=vt|x]@=Q OwHw sOa
u} Ro}=H |oOvy=m |x]@=Q ?=NDv= |=Q@ |WwQ w xDiQo Q=Qk xHwD OQwt j]=vt Q}=U
|=yxawtHt Q} R x@ \@=wQ |Ov@xk@] T=U=Q@ |O=yvW}B VwQ "CU= xOW |iQat
|=yxawtHt x@ \@=wQ R=Qi= '|oOvy=m \@=wQ |oS} w x@ xHwD =@ =t= "CU= Q=wDU= x@=Wt
"CU= xDiQo Q=Qk xHwD OQwt |R=i sD} Qwor= OQm} wQ =Pr 'CU}v K}LY =RHt ,qt=m
0 u}@ |OOa xm C} w[a |xHQO l} =@ |oOvy=m |x]@=Q Qy '|R=i sD} Qwor= QO
x@ C@Uv Q_vOQwt |x]@=Q xJ Qy "Ovm|t =O}B jraD hrDNt |=yxwQo x@ 'CU= 1 w

=yCWwv=B
1. fuzzy clustering
2. ground motion prediction equations
3. cluster
4. hard and soft clustering
5. classi�cation
6. unsupervised classi�cation
7. fuzzy C-mean clustering
8. horizontal distance to the surface projection of the rupture

(Joyner-Boore distance), RJB .
9. time-averaged shear-wave velocity over the top 30 meters of the

subsurface, VS30.
10. Azimuth angle
11. focal depth
12. rake angle
13. geometric mean of the two horizontal components
14. not-a-number
15. near-source ground motion attenuation relationship
16. Paci�c earthquake engineering research center
17. next generation attenuation
18. Iran strong motion network
19. building and housing research center
20. root mean square error
21. mean absolute error
22. coe�cient of determination
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