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!  !"#$%&'"$()*$+,#",-

!  ./'-01$%'231+$3145$67"7",-899:-;"7$+/$-9<==>-?@:AB-

!  ./'-CD1D(+45$67"7",-8==:-?*$E-9<==>-?F:<B-

!  G"$#)"%31-6"$-7"%6",-!"7",-

!  ;D)#",-HI$-J2DK($/LM"$("-

!  =<-NI3('31)I''"-HI$-6%"-O31M"%E-

MMM:'"%'KD:"21E:31-

-

!"#$%&'&(#$)*"+,-.'/$"+0"1+23-($4"-++
5106"6"-7.4.$41&8*"-+#-+9":$""'.-0+:-0+;.8.-<++

=>+?3)7$)*'3$$"+@31+0#"+!)*A"#B+
+

!5CD+=EF+GH1B+I>==+
+
+



!"#

!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

Seismische Gefährdungsanalyse 
53(P+,(2"-6"$-P$D7/7%)%'Q'31",-'"%'K%'31",-R"H*1$6+,#'/,/)S'"-8!"#$%&'TOUJB-

.*KPH+,#-
'"%'K%'31"$-V"))",-

-

5$'31IW"$+,#'4OE",/$%D-K%2-
O2/,6D$2"&"(2",-

R"H*1$6+,#X-"$M/$2"2"-
!D6",7"M"#+,#-K%2-=<Y%#"$-
V/1$'31"%,)%31("%2-%,-Z<-[/1$",-

5$67"7",/(Q\%2*2'$/2",-O"%'KD2"(2D,%(-+,6-/(Q\"-O2]$+,#",-5$67"7",(/2/)D#-
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Dekaden Jahre 

Früh- 
warnung 

Langzeit- 
vorhersage 

Kurzzeit- 
vorhersage 

Langzeit- 
gefährdungs- 
kartierung 

Nachbeben- 
vorhersage 

Minuten/ Stunden 

Er
db
eb
en
!

Tage/ Minuten 

“ShakeMaps” & 
“Rapid Loss” 

Sekunden 

!"#$%#$)*"+J"@H*10:-($.6$)*H4B:-(+
-G"$'31%"6",/$Q#"-R"H*1$6+,#",-(],,",-7"$"31,"2-M"$6",-8/+H-R$+,6)/#"-
\D,-^/,#E"%2-_-+,6-`+$EE"%2M/1$'31"%,)%31("%2",-\D,-!D6",7"M"#+,#",>-
'DM%"-6%$"(2-,/31-6"K-J+L$"2",-"%,"'-5$67"7",'B-
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GVZ/PartnerRe, 2009 

Seismische Gefährdung Standorteffekte Betroffene Werte 

Verletzbarkeit 

K&-+$"#$%#$)*"1+J"@H*10:-(+B:+$"#$%#$)*"%+?#$#7&+

Seismisches Risiko wird durch 
ökonomische Faktoren dominiert und ist 

in urbanen Gebieten am höchsten 
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C.$+L*1#$4)*:1)*M5106"6"-D+IIF+N"61:.1+I>==+
+
!  ?/#,%2+6"X-@:A-

!  C%"H"X-Z(K-

!  a'2)%31-6"'-./$b")645$67"7",'-8?c:=>-d:-O"P2"K7"$-9<=<B-

!  !"%6"-!"7",-H/,6",-/+H-\D$1"$-+,7"(/,,2",-O2]$+,#",-'2/W>--/+e"$1/)7-
6"$-7"(/,,2",-#$D''",-'"%'K%'31", fD,",-\D,-g"+'"")/,6-

!  5$'31IW"$+,#'%,2",'%2*2-??h-hi-%K-f",2$+K-\D,-01$%'231+$31-86jk(KB-

!  O2/$("-O2/,6D$2"&"(2"-6+$31-)D(/)"-!D6","%#",'31/L",-8!D6",()/''"-.B-

!  5$'31IW"$+,#-M/$-%,-#$D''",-!"$"%31",-'2*$("$-/)'-%,-6",-!/+,D$K",-
/,#",DKK",-

!  5'-M+$6"-,%312-\D$1"$#"'/#2-
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./$b")6>-?c:=>-d:F:9<=<-

01$%'231+$31>-?@:A>-99:9:9<==-
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N&'("-+

!  9<<l-CD6"'DPH"$-

!  mZ<<<-U*+'"$-+,7"MD1,7/$-

!  =A-?%))%/$6",n-6%$"(2"$-O31/6",-

!  #$D''$*+K%#"-!D6",\"$oI''%#+,#---

!  M"%2-\"$7$"%2"2"-5$6$+2'31"-%,-6",-TD$2-U%))'-

!  O2$DK\"$'D$#+,#-%,-6"$-O2/62X-/,H/,#'-@<Y-D1,"-O2$DKp-,/31-=<-C/#",>-
9<Y-D1,"-O2$DK-

!  V/''"$\"$'D$#+,#-%,-6"$-O2/62X-/,H/,#'-Z<Y-D1,"-V/''"$p-,/31-=<-C/#",>-
=ZY-D1,"-V/''"$-

!  J7M/''"$X,%312-7"1"77/$">-M"%2-\"$7$"%2"2"-O31*6",-/,-`/,/),"2E-+,6-
`)*$/,)/#"-
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,:@("B"#)*-"4"+%.O#%.'"+P&0"-6"$)*'":-#(:-(+Q!"#$%&+RJ,S+

!  ?/q%K/)M"$2"X-=:Z49#-

!  UD1"-$*+K)%31"-G/$%/7%)%2*2-

!  R$D''"-)D(/)"-G"$'2*$(+,#-



!"#

!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

,:@("B"#)*-"4"+%.O#%.'"+P&0"-6"$)*'":-#(:-(+

!  5qE"))",2"-./2",/76"3(+,#-

!  mZ<-#+2"-
O2/,6D$27"'31$"%7+,#",-

!  ?/q%K/)M"$2"-+,6-$*+K)%31"-
G"$2"%)+,#-'QKK",-K%2-
\D$1/,6",",-?D6"))",-
I7"$"%,-

g:-J7$/1/K'D,-
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!"M"#+,#",-I7"$'31$"%2",-gf-
!/+,D$K",-

!  dcZ-[/1$"X --;/(2D$-94Z-

!  9Z<<-[/1$"X --;/(2D$-=4A-

,:@("B"#)*-"4"+%.O#%.'"+P&0"-6"$)*'":-#(:-(+

!"M"#+,#",-I7"$'31$"%2",-0U-
!/+,D$K",'

!  dcZ-[/1$"-4-fD,"-A7X-;/(2D$-94c-

!  dcZ-[/1$"-4-fD,"-=X-;/(2D$-@4=k--
RgO-/,6-!:-.+\"$,/Sr!J;s-
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J"6H:0"$)*H0"-+
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C:1)*+P&0"-T"1U3$$#(:-(+:-0+?:4$)*:-("-+T"1:1$.)*4"+!)*H0"-+
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?3)7$)*'3$$"+

!  !D6","$'31IW"$+,#-HI$-6"$E"%Q#"-!/+,D$K",-E+-'2/$(-

!  O%#,%b(/,2"-G"$)+'2"-6+$31-!D6",\"$HD$K+,#",-

!  !D6",\"$oI''%#+,#-_-U*+'"$-t-h,H$/'2$+(2+$-

!  U/,#$+2'31+,#",-_-U*+'"$-

!  O31*6",-/,-VD1,#"7*+6",-

!  O31*6",-/,-U/,#4O2/,6D$2",--u--.+$31'31,%W-

!  5$'31IW"$+,#''31*6",-/,-KD6"$,",-R"7*+6",--v--.+$31'31,%W-

!  O31*6",-/,-g%3124VD1,#"7*+6",-

!  O31*6",-/,-R"7*+6",-K%2-*)2"$"$-!/+D$6,+,#-

!  ?D6"$,"-R"7*+6"-8,/31-=Fk<B-1/7",-#+2-'2/,6#"1/)2",-

!  V"%2-\"$7$"%2"2"$-O31/6",-/,-+,\"$'2*$(2",-?/+"$M"$('7/+2",-
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V&*&7:M5106"6"-D+==F+GH1B+I>==D+G.(-#4:0"+W+

14 
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V"74&-#7<+G.(-#4:0"+W+.%+8.B#X$)*"-+YN":"11#-(Z+
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V"74&-#7<+!:60:7[&-+0"1+8.B#X$)*"-+R'.\"+:-4"1+]&-$*:+
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!  .%"-P/E%b'31"-T)/W"-2/+312-/K-
[/P/,%'31",-R$/7",-Q"H-%,-6",-?/,2")-

!  T)/2",(D,\"$#",E-\D,-k4=<-3Kr[/1$-

!  R+2-7"(/,,2"-'"%'K%'31"-R"'31%312"-

!  O"%2-=F=<X-9Z-?uc-5$67"7",-%K-!"$"%31-
6"'-UD,'1+4J7'31,%W"'-6"'-
[/P/,%'31",-R$/7",'-

!  ./'-?F-5$67"7",-HI))2"-"%,"-w^I3("“-
/K-M"'2P/E%b'31",-N/,6-
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,7[T"+!4^1:-("-+#-+;.8.-+

17 
 

!  O"1$-6"2/%))%"$2"-!"'31$"%7+,#>-
6%"-7"'2"-M")2M"%2-

!  ?/q%K/)K/#,%2+6"-+,6-
J+L$"2",'M/1$'31"%,)%31("%2-
HI$-x"6"'-O2]$+,#''"#K",2-
7"'QKK2-

!  O+76+(QD,'4-+,6-
`$+'2",'2]$+,#",-M"$6",-
\"$'31%"6",/$Q#-7"1/,6")2-
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,7[T"+!4^1:-("-+#-+;.8.-<+R.B#X$)*"+!:60:7[&-+

18 
 

?K/q-@:k4k:9-/,-\"$'31%"6",",-O+76+(QD,''"#K",2",>--
?F-/))"$6%,#'-,%312-%,-!"2$/312-#"ED#",-
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!"#$%#$)*"+J"@H*10:-(+#-+;.8.-+

19 
 

!  GD,-6"$-P/E%b'31",-O+76+(QD,-M%$6-,%312-"$M/$2"2>-'2/$("-5$'31IW"$+,#",-8[Oh-
@4B-E+-\"$+$'/31",-8uk<(K-.%'2/,E-E+$-`I'2"-+,6-!"'31$*,(+,#-\D,-?K/qB-
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_#"+T#"'+*.4+$#)*+;.8.-+T"1$)*&6"-`+

20 
 

!  O"%'K%'31"-G"$'31%"7+,#-
/+H-6"$-O2]$+,#-\D,-7%'-E+-
=k-K-

!  gD$64UD,'1+-7"M"#2"-'%31-
M*1$",6-6"'-!"7",'-+K-3/:-
Z-K-%,-]'2)%31"-N%312+,#>-
+,6-,/31-6"K-!"7",-+K-
M"%2"$"-<:Z-K-

!  .%"-ND2/QD,'/31'"-6"$-5$6"-
\"$'31D7-'%31-+K-3/:-=<-3K-

-0D4'"%'K%3-6%'P)/3"K",2-

-TD'24'"%'K%3-6%'P)/3"K",2-
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!"#$%#$)*"+51$)*3\"1:-(+

!  5$67"7",7$+31-P$DP/#%"$2"-",2)/,#-6"'-x/P/,%'31",-R$/7",'-%,-N%312+,#-
OI6",-+,6-6/+"$2"-3/:-=Z<-O"(+,6",-

!  .%"-"$'2",-'"%K%'31",-V"))",-"$$"%312",-6%"-`I'2"-,/31-3/:-9<-O"(+,6",-

!  O2/$("-!D6","$'31IW"$+,#",-6/+"$2",-7%'-E+-=9<-O"(+,6",-

!  g/31-=<<-O"(+,6",-M/$-#/,E-gD$64UD,'1+-/K-7"7",-

!  g/31-9<<-O"(+,6",-M/$",-6%"-'2/$(",-!D6",7"M"#+,#",-%,-gD$64UD,'1+-
7"",6"2-+,6-6%"-5$'31IW"$+,#",-7$"%2"2",-'%31-N%312+,#-UD((/%6D-+,6-
OI64UD,'1+-/+'--
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Y!41&-(+%&[&-Z+ab-4"-$#4H4+Q;!bS+

22 
 

!  !"D7/312"2"-V"$2"-\D,-K"1$-/)'-[Oh-@-\D$-/))"K-%,-(I'2",,/1",-R"7%"2",>-
/7"$-ND))"-\D,-O"(+,6*$"&"(2",-8C'+,/K%B-'%,6-,D31-+,()/$-
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,:@("B"#)*-"4"+P&0"-6"A"(:-("-+

23 
 

!  J+e"$#"M]1,)%31"-./2",/76"3(+,#-

!  `D,'%'2",2"-O%#,/)"-",2)/,#-\D,-
UD,'1+-

!  ?/q%K/)M"$2"-%K-!"$"%31-\D,-
<:94=:Z#--8HI$-6%"-,*31'2#")"#","-
O2/QD,-%,-@<4=<<-(K-5,y"$,+,#-\D,-
6"$-O2]$+,#B-

!  O"1$-)/,#"-./+"$-6"$-'2/$(",-
!D6",7"M"#+,#",-87%'-E+-=9<-
O"(+,6",B-
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24 
 

_.1+0#"+51$)*3\"1:-(+B:+$4.17`+

!  `)"%,'2"-.%'2/,E-E+$-O2]$+,#X-
Z<4@<(K--

!  ?/q%K/)M"$2"-%K-!"$"%31-\D,-
<:<@4=:9#-

!  ?/q%K/)M"$2"-'QKK",-K%2-
6"K-?D6"))-"%,"'-?F-
O+76+(QD,'7"7",'-K%2-@<4=<<-
(K-5,y"$,+,#-E+$-!$+31o*31"-
I7"$"%,-

!  ?/q%K/)M"$2"-'%,6-()"%,"$-/)'-
?D6"))M"$2"-HI$-#$]e"$"-
5,y"$,+,#",-

!  N*+K)%31"-G/$%/7%)%2*2-6"$-
?/q%K/)M"$2"-%'2-1D31-8;/(2D$-
9<B>-/7"$-,%312-+,"$M/$2"2-

g:-J7$/1/K'D,-



!"#

!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

J"@.*1+0:1)*++9.)*6"6"-+:-0+.:$("'^$4"+5106"6"-+

25 
 

!  g/317"7",-%,-6"$-#"'/K2",-
O2]$+,#'ED,">-6/'-7%'1"$-'2*$('2"-
K%2-?c:F-

!  g/317"7",-M"$6",-M"%2"$1%,-
/+L$"2",>-?kl-%,-6"$-
O+76+(QD,'ED,"-%'2-K]#)%31>-
/))"$6%,#'-'D))2",-\D,-6%"'"-("%,"-
M"%2"$"-R"H/1$-/+'#"1",-

!  .%\"$'"-;"'2)/,6-_-O2]$+,#'ED,",-
M+$6",-/(Q\%"$2>-K%2-"%,"K-?@:@-
!"7",-%,-g%%#/2/-8K%2-C'+,/K%4
J)/$KB-+,6-"%,"K-?@:9-!"7",-%,-
O1+E+D(/-8K%2-J)/$K-%,-CD(SDB-

!  .%"-CD(/%-+,6-g/,(/%4fD,",-1/7",-
'%31-,D312-,%312-7"M"#2-+,6-'2"))",-
6%"-#$]e2"-R"H/1$-6/$-8?K/q-c:F-
+,6-k:9>-%,-6"$-g*1"-\D,-CD(SDB-

?/$31-==-?@:9>-?Z:Z-

?/$31-==-?@:@-

?/$31-=Z-?@:9
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_.1+0.$+V&*&7:M5106"6"-+B:+"1A.14"-`+

26 
 

!  .%"-K"%'2",-6"$-?cl-5$67"7",-6"$-)"2E2",-=<-[/1$">-6/'-CD1D(+-?F4
!"7",-"%,#"'31)D''",>-)/#",-/+e"$1/)7-6"$-/(Q\'2",-fD,",-

!  g"7",-6"K-?F-CD1D(+4!"7",-"$"%#,"2",-'%31-%,-6",-)"2E2",-=<-[/1$",-
EM"%-#$De"-O+76+(QD,'7"7",-%,-UD((/%6D-8?k:AB-+,6-g/,(/%-8c:dB--
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_.1+0.$+V&*&7:M5106"6"-+T&1*"1$.(6.1`+

27 
 

!  E+-H$I1-HI$-"%,"-J,2MD$2>-"'-7",]Q#2-
f"%2>-6%"-./2",-E+-/,/)S'%"$",-

!  ."K-?F4!"7",-#%,#-/K-F:-?*$E-"%,-
?c:94!"7",-\D$/+'-8%,-6"$-
sK#"7+,#-6"'-USPDE",2$+K'-\DK-
==:-?*$EB-

!  ./'-?c:9-!"7",-M+$6"-,%312-/)'-
wGD$7"7",z-%6",QbE%"$2>-/))"$6%,#'-
M+$6",-9d-\"$#)"%317/$"-?cl-!"7",-
/K-x/P/,%'31",-R$/7",-%K-)"2E2",-
[/1$1+,6"$2-/+H#"E"%31,"2-8"%,"'-
/))"-d-[/1$"-%K-.+$31'31,%WB-

!  J)'-GD$'%312'K/e,/1K"-1*W"-6/'-
?c:9-!"7",-6/E+-#",+2E2-M"$6",-
(],,",>-($%Q'31"-h,H$/'2$+(2+$",-/+H-
"$1]12"-J)/$K7"$"%2'31/L-E+-'"2E",-
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V$:-.%#+

28 
 

?/q%K+K-$"3D$6"6-M/\"-1"%#12X-c:9-K-

!  ["6"'-7"(/,,2"-?F-O+76+(QD,'7"7",-
\"$+$'/312"-"%,",-'2/$(",-C'+,/K%-/7"$-,+$-
M",%#"-?k-!"7",-P$D6+E%"$",-"%,",-
'%#,%b(/,2",-C'+,/K%-

!  U]1"-+,6-J+'6"1,+,#-6"'-C'+,/K%'-M/$-
HI$-"%,-?F-!"7",-,%312-/+e"$#"M]1,)%31-

-
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V$:-.%#+G""1"$A"''"+

V$:-.%#M5-4$4"*:-(+
!  ."$-C'+,/K%-M%$6-6+$31-6%"-6+$31-"%,-5$67"7",-7"6%,#2"-G"$'31%"7+,#-6"'-

{E"/,7D6",'-"$E"+#2-

!  ."K-C'+,/K%-#"1",-V"))",-\D$/+'>-"$-M%$(2-/))"$6%,#'-"1"$-M%"-"%,"-C%6"p-
6"$-V/''"$'2/,6-7)"%72-HI$-=Z49<-?%,+2",-'"1$-1D31-+,6-6/'-V/''"$-6$%,#2-
Q"H-%,'-^/,6"'%,,"$"-\D$-
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V$:-.%#+aJ"$)*#)*4"+:-0+K&1$#)*4$%.c-.*%"-+#-+;.8.-+

30 
 

-V%''",'31/L-+,6-h,#",%"+$(+,'2-HI$-C'+,/K%4O31+2EK/e,/1K",-'%,6-%,-[/P/,-
",2'2/,6",-+,6-'%,6-%,-"%,"K-?/e"-+K#"'"2E2-M%"-,%$#",6MD-'D,'2-M")2M"%2-

-
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!$&))*!%&)01213&"42*!%(5&"%

N13*A.1-:-(+:-0+,'.1%#"1:-(+
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!  V/$,+,#-+,6-J)/$K%"$+,#-1/7",-#+2-
H+,(QD,%"$2-

!  5%,"-5$67"7",4;$I1M/$,+,#-M+$6"-k-
O"(+,6",-,/316"K-6%"-"$'2",-
5$67"7",M"))",-6%"-`I'2"-"$$"%312",-/,-
h,H$/'2$+(2+$",-8J`V'>-O1%,(/,'",>-
C'+,/K%4U/H",'31+2E>-:::B-M"%2"$#"#"7",p-
9<4@<-O"(+,6",-GD$M/$,E"%2-M/$",-K]#)%31-

!  C'+,/K%4V"))",-2$/H",-"$'2-A<4Z<-?%,+2",-
,/31-6"K-5$67"7",-+,6-6"K-J)/$K-/,-6"$-
`I'2"-"%,-

!  .%$"(2"-5$67"7",'31*6",-M/$",-,%312-#$D''-
+,6-7"1%,6"$2",-6%"-C'+,/K%4
5\/(+%"$+,#",-,%312-

!  f+-\%")"-C'+,/K%4V/$,+,#",-%,-6",-)"2E2",-
[/1$",-1/7",-"\",2+"))-"%,-H/)'31"'-
O%31"$1"%2'#"HI1)-\"$+$'/312-



!"#

!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

517"--4-#$$"+.:$+0"%+V&*&7:M5106"6"-+
!  .%"-?/q%K/)K/#,%2+6"-6"$-5$67"7",-/K-x/P/,%'31",-R$/7",-M+$6"-\D,-

x/P/,%'31",-V%''",'31/L)"$-+,2"$'31*2E2p-"%,-?F-!"7",-(/,,-/K-
x/P/,%'31",-R$/7",-7"%-"%,"$-T)/W",(D,\"$#",E-\D,-k-3Kr[/1$-,%312-/)'-
J+e,/1K"-/,#"'"1",-M"$6",p-"%,-?F-!"7",-K%2-G"$'31%"7+,#",-\D,-=kK-
%'2-/))"-P//$-[/1$1+,6"$2"-E+-"$M/$2",:-

!  .%"-6+$31-6/'-!"7",-\"$+$'/312"-5$'31IW"$+,#-'QKK2-K%2-6",-
5$M/$2+,#",-HI$-"%,-?F-!"7",-I7"$"%,>-+,6-%'2-,%312-\%")-'2*$("$-/)'-%K-;/))"-
"%,"'-?k-!"7",':-

!  .%"-JKP)%2+6"-+,6-J+'6"1,+,#-6"$-C'+,/K%4V"))"-M/$",-HI$-"%,-?F-!"7",-
,%312-I7"$$/'31",6:-

!  .%"-'"%'K%'31",-5$'31IW"$+,#",-1/7",-("%,"-#$De",-O31*6",-\"$+$'/312-
8#+2"-!/+,D$K",>-#+2"-GD$7"$"%2+,#>-#"#"7","-.%'2/,E-E+$-O2]$+,#B:-.%"-
O31*6",-(/K",-6+$31-6",-C'+,/K%>-M")31"$-6%"-"$M/$2"2"-U]1"-+,6-6%"-
GD$'%312'K/e,/1K",-",2)/,6-6"$-)/,#",-`I'2",)%,%"-I7"$'31$%W:-

-
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!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

K"1('"#)*+0"1+6"#0"-+P"6"-<+$"#$%#$)*"+d:"''"+
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01$%'231+$31X-?@:A>-G"$'31%"7+,#-=K>-|+"))$"#%D,-A<}=<(K-

CD1D(+X-?F>-G"$'31%"7+,#-7%'-E+-=kK>-|+"))$"#%D,-A<<}d<(K-

5%,-?F-!"7",-'"2E2-6/'-9<:<<<4H/31"-/,-5,"$#%"-H$"%-/)'-"%,-?@:A-!"7",:-
./'-1*,#2-\D,-6"$-R$]e"-6"$-O2]$+,#-+,6-\D,-6"$-O2*$("-6"$-
G"$'31%"7+,#-/7:-
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!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

K"1('"#)*+0"1+6"#0"-+P"6"-<+6"41&e"-"+f6"1UH)*"+
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!  ./'-R"7%"2-'2/$("$-
5$'31IW"$+,#",-M/$-mZ}Z-(K9--
HI$-6/'-?@:A-01$%'231+$314
5$67"7",-+,6-3/:-d<<}=<<-(K9-
HI$-6/'-?F-CD1D(+45$67"7",-
8=@<<4K/)-#$]e"$B-



!"#

!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

K"1('"#)*+0"1+6"#0"-+P"6"-<+$"#$%#$)*"+!#(-.'"+#-+g31#)*+

!  !"%6"-!"7",-M+$6",-#+2-%,-6"$-O31M"%E-/+H#"E"%31,"2p-%K-;/))"-6"'-CD1D(+4
!"7",'-7"M"#2"-'%31-6%"-O31M"%E-HI$-K"1$-/)'-"%,"-O2+,6"-+K-9-3K-,/31-
D7",-+,6-+,2",-

!  .%"-'"%'K%'31",-V"))",-6"'-?F-CD1D(+4!"7",'-M"$6",-,D31-VD31",-+K-
6%"-5$6"-M/,6"$,-



!"#

!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

K"1('"#)*+0"1+6"#0"-+P"6"-<+$"#$%#$)*"+!#(-.'"+.:$+-.*"1+C#$4.-B+

!  CD1D(+-?FX-c<-(K-.%'2/,E>-
?/q%K/)7"'31)"+,%#+,#-<:d#>-=9<-O"(+,6",-
./+"$-

!  01$%'231+$31-?@:AX-9(K-.%'2/,E>-
?/q%K/)7"'31)"+,%#+,#-=:Z#>-k-O"(+,6",-
./+"$-

!  {7MD1)-6%"-?/#,%2+6"-\%")-#"$%,#"$-M/$>-M/$",-
6%"-K/q%K/)",-!D6",7"'31)"+,%#+,#",-%,-
01$%'231+$31-1]1"$-/)'-7"%K-CD1D(+4!"7",-
87"6%,#2-6+$31-6%"-#"$%,#"-.%'2/,EB-

;+(+'1%K/-'2/QD,>-g-

U"/213D2"-'31DD)>-f-



!"#

!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

,h_M!#)*"1*"#4+#-+;.8.-<+0.$+GiFi+9##(.4.M5106"6"-+T&-+I>>E+
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!  hK-[/1$-9<<c-7"'31*6%#2"-6/'-?@:@-g%%#/2/4!"7",-
6/'-`/'1%M/'/(%4`/$%M/-C5T0{-J`V>-6/'-#$]e2"-
`$/LM"$2-6"$-V")2-

!  ./'-!"7",-\"$+$'/312"-K/q%K/)"-
!D6",7"'31)"+,%#+,#",-\D,-<:@c-#-+,6-
M"%2$*+K%#"-."HD$K/QD,",>-E"$'2]$2"-O2$/e",-+,6-
V/''"$)"%2+,#",-

!  Z-6"$-c-N"/(2D$",-'%,6-%KK"$-,D31-,%312-/K-g"2E-
+,6-KI''",-1]31'2M/1$'31"%,)%31-"$'"2E2-M"$6",-

!  .%"-N"/(2D$("$,"-M+$6",-6+$31-6%"-5$'31IW"$+,#-
,%312--7"'31*6%#2>-/))"$6%,#'-M/$",-6%"-O31*6",-%,-
6"$-sK#"7+,#-6"'-J`V'-'D-'2/$(>-6/''-6/'-
`$/LM"$(-,%312-M"%2"$-"%,'/2E7"$"%2-M/$-

!  g/31-6%"'"K-!"7",-"$1]12"-6%"-x/P/,%'31"-
N"#%"$+,#-6",-N"H"$",EM"$2-HI$-6",-!/+-
g+()"/$/,)/#",-\D,-<:9Z#-/+H-9#-

!  hK-[/1$-9<<k-M+$6",-%,-f",2$/)x/P/,-EM"%-()"%,"$"-
J`V'-6+$31-5$67"7",-7"'31*6%#2:-

sORO-{P",-;%)"-N"PD$2-9<<c4=A@Z-
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!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

,h_M!#)*"1*"#4+#-+;.8.-<+0.$+V&*&7:+GWM5106"6"-+I>==+

38 
 

!  .%"-(/2/'2$DP1/)",-;D)#",-6"'-CD1D(+45$67"7",'-
6/+"$,-,D31-%KK"$-/,>-+,6-h,HD$K/QD,",-o%"e",-,+$-
'P*$)%31-

!  ./'-!"7",-\"$+$'/31"-K/q%K/)"-
!D6",7"'31)"+,%#+,#",-\D,-<:A4<:Z-#-%,-6",-J`V'p-
6%"'"-V"$2"-)%"#",-%,,"$1/)7-6"$-OP"E%b(/QD,",p-"'-
M%$6-6/\D,-/+'#"#/,#",>-6/''-"'-6/6+$31-("%,"-D6"$-
,+$-K%,%K/)"-O31*6",-#"#"7",-1/2-

!  h,-/))",-J`V'-8==-N"/(2D$",B-1/2-6%"-gD2/7'31/)2+,#-
"$HD)#$"%31-$"312E"%Q#-H+,(QD,%"$2-

!  ./'-`$/LM"$(-M/$-#"#",-C'+,/K%'-#"'31I2E2p-6",,D31-
M+$6"-6"$-gDy/))6%"'")#","$/2D$-I7"$o+2"2-+,6-6"$-
U/+P26%"'")2/,(-6"'-gDy/))#","$/2D$'-M+$6"-
M"##"'PI)2-87"H/,6-'%31-/+e"$1/)7-6"'-#"'31I2E2",-
R"7%"2"'B--

!  ./'-./%%31%4`$/LM"$(-%'2-,/31-@-C/#",-%KK"$-,D31-
D1,"-O2$DK-+,6-",2'P$"31",6"K-`I1)+,#''S'2"K-
8/+H#$+,6-6"$-#$D''",-C'+,/K%4O31*6",B-
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!$&))*!%&)01213&"42*!%(5&"%

51A.14"4"+B:73-j#("+$4.17"+5106"6"-+
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-5$67"7",\D$1"$'/#"-%'2-,D31-,%312-K]#)%31>-/7"$-6%"-J+HK"$('/K("%2-(D,E",2$%"$2-'%31-%,-
N"#%D,",>-%,-6",",-w'"%'K%'31"-^I3(",z-%6",QbE%"$2-M+$6",-80D'2/$%3/>-g/,(/%>-T"$+>-
0/)%HD$,%/>-J)"+Q/,'>-0/'3/6%/B>-D6"$-6%"-6+$31-(I$E)%31"-'2/$("-5$67"7",-
w/(Q\%"$2zM+$6",--8O5-O+K/2$/>-!+$K/-+,6-J''/K-,/31-6"K-J,6/K/,4O""7"7",-9<<dp-
CD(/%-,/31-6"K-CD1D(+4!"7",-9<==B-



!"#

!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

=>+?3)7$)*'3$$"+@31+0#"+!)*A"#B+
=:  ?F4!"7",-D6"$-6%"-J$2-'2/$("$-!D6",7"M"#+,#",-M%"-'%"-6/'-CD1D(+4!"7",-

\"$+$'/312-1/2-'%,6-%,-6"$-O31M"%E-,%312-K]#)%31:-

9:  ?@:A4!"7",-M%"-6/'-01$%'231+$3145$67"7",-'%,6-K]#)%31-+,6-M"$6",-%,-6"$-O31M"%E-
/))"-k<4=<<-[/1$"-"$M/$2"2:-?@4!"7",-'%,6-6%"-U/+P27"%2$*#"-HI$-'31M"%E"$-
R"H*1$6+,#'(/$2",-HI$-,D$K/)"-R"7/+6"p-?@:Z4c-4-!"7",-'%,6-6%"-U/+P27"%2$*#"-HI$-
6%"-R"H*1$6+,#-\D,-($%Q'31",-h,H$/'2$+(2+$",:-

A:  .%"-!"M"#+,#",>-6%"-M*1$",6-6"'-01$%'231+$3145$67"7",'-/+L$/2",>-I7"$'Q"#",-E+K-
#$D''",-C"%)-6%"-T/$/K"2"$-6"$-'31M"%E"$-!/+,D$K",:-V%$-'D))2",-"%,"-5$1]1+,#-6"$-
O%31"$1"%2',%\"/+'-%,-6",-!/+,D$K",-\D,-dcZ-/+H-=<<<-[/1$"-V%"6"$("1$P"$%D6"-%,-
!"2$/312-E%"1",>-E+K%,6"'2",'-HI$-+$7/,"-R"7%"2:-

d:  .%"-5$67"7",4!/+,D$K",-%,-[/P/,-+,6-g"+'"")/,6-1/7",-'%31-#+2-7"M*1$2>-K%2-
K%,%K/)",-O31*6",-/,-,"+",-R"7*+6",p-6"$-wOM%''3D6"-OhJ9@=z-'D))2"-6$%,#",6-HI$-
/))"-'31M"%E"$-`/,2D,"-7%,6",6-M"$6",-8K%2-",2'P$"31",6"$-~7"$P$IH+,#B:-

Z:  -.%"-H$"%"-G"$HI#7/$("%2-\D,-./2",-1D1"$-|+/)%2*2-+,6-.%312"-%'2-6"$-O31)I''")-HI$-6/'-
G"$'2*,6,%'-(DKP)"q"$-5$"%#,%''"-M%"-E:!:-6",-01$%'231+$314-+,6-CD1D(+45$67"7",p-6%"-
O31M"%E-'D))2"-/(Q\-6%"-h,'2/))/QD,-\D,-?"'''2/QD,",-+,6-;$I1M/$,'S'2"K",-%,-
O2*62",-+,6-%,-6"$-g*1"-\D,-($%Q'31",-h,H$/('2$+(2+$",-8J`V'>-.*KK">-R"D21"$K%"4
T$Dx"(2">-R"7*+6"B-\D$/,2$"%7",:-
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!"#$%&'%(&)"#%(*+(,-%-%.,&%.)/

!$&))*!%&)01213&"42*!%(5&"%

=>+?3)7$)*'3$$"+@31+0#"+!)*A"#B+
@:  V%$--'D))2",-"%,"-(D,'"$\/Q\"$"-U"$/,#"1",'M"%'"-%K-;/))"-'")2","$>-"q2$"K"$-

5$67"7",-M*1)",p-/+H-R$+,6)/#"-\D,-NI3('31)I''",-/+'-g"+'"")/,6-
8+,%6",QbE%"$2"-O2]$+,#B-+,6-[/P/,-8+,%6",QbE%"$2"'-TD2",E%/)-"%,"'-?F4!"7",'B:-

c:  O31M"%E"$-O"",-1/7",-"%,"-R"'31%312"-E"$'2]$"$%'31"$-C'+,/K%'-8E:!:-^+E"$,-=@<=B>-
M")31"-,%"-/,#"K"''",-%,-!"2$/312-#"ED#",-M+$6"p-"%,"-+KH/''",6"-R"H*1$6+,#'4-
+,6-N%'%(D/,/)S'"-HI$-'2*6Q'31"-R"7%"2"-/,-'31M"%E"$-O"",-%'2-"$HD$6"$)%31:-

k:  ./'-\D,-.+$317$I31",-/,-6%"-{7"$o*31"-+,6-K]#)%31",-Q"H",-O31"$ED,",-
/+'#"1",6"-N%'%(D-K+''-,D31-7"M"$2"2-M"$6",:-

F:  .%"-#$De",-O31*6",-/,-M%31Q#",-x/P/,%'31",-h,H$/'2$+(2+$",-8J`V'>-.*KK">-
U*H",>-`DKK+,%(/QD,>--:::B-7"'2*Q#",-6%"-%,2$%,'%'31"-G"$M+,67/$("%2-KD6"$,"$-
R"'"))'31/L",p-+KH/''",6"-w",642D4",6z-N%'%(D/7'31*2E+,#",-'%,6-"$HD$6"$)%31-
+K-6/'-g%\"/+-6"'-'"%'K%'31",-N%'%(D'-HI$-($%Q'31"-h,H$/'2$+(2+$",-%,-6"$-O31M"%E-
E+-\"$%bE%"$",:-

=<:  ."$-M%$2'31/L)%31"-O31/6",-\D,-=A-?%))%/$6",n>-6"$-6+$31-6/'-?@:A-01$%'231+$314
5$67"7",-",2'2/,6",-%'2>-\"$6"+2)%312-6%"-6$%,#",6"-gD2M",6%#("%2>-6/'-
M%$2'31/L)%31"-N%'%(D-E+-7"M"$2",>-+,6-6%"-h,'2/))/QD,-#""%#,"2"$-b,/,E%"))"$-
?"31/,%'K",-\D$/,E+2$"%7",-8E:!:-D7)%#/2D$%'31"-G"$'%31"$+,#",B>-+K-'")2","-
(/2/'2$DP1/)"-5$"%#,%''"-%,-6"$-O31M"%E-/7E+6"3(",:--


