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-'%( ,"( *'0-'/*( +#**/0( #*)/*#,."'( .'( #)":"3'%1R$%*-:( .'%.7.%3-1+U( !0"360( ,0*(

#*)/*#,."'( ":( +#**/0( ,0)"360( <H( %*7./*+( .'( -'( .%*-1( -'%( ]3.*,( *'7.)"'2*',( .+(

6""%X(-(7-).*,R(":(*7*)R%-R(%.+)3#,."'+(+3/0(-+(S-/B6)"3'%('".+*X(*U6U('".+*(:)"2(

,0*(,)-::./X(%"2*+,./(+"3'%+X('".+*(:)"2(,0*(2-/0.'*+X(2-'R(#*"#1*(,-1B.'6(-,(,0*(

+-2*(,.2*(>"#$%&'()*+%"!'(&,*-!".*)(-#+?(/-'(2-B*(+#**/0(#*)/*#,."'(%.::./31,(:")(

<H(3+*)+U(H'('")2-1(0*-).'6(>=b?(.'%.7.%3-1+X(+#**/0(.',*11.6.S.1.,R()*1.*+("'(#)"#*)(

)*/*#,."'(":(+#**/0(+.6'-1(SR(,0*(#*).#0*)-1(-3%.,")R(+R+,*2(>*-)?(-'%(#)"/*++.'6(

SR( ,0*( /"6'.,."'( >S)-.'?U( H'( %.+)3#,.7*( +/*'-)."+X( &0*'( ,0*( #*).#0*)-1( -3%.,")R(

+R+,*2(%"*+('",()*/*.7*(,0*(+.6'-1(-%*]3-,*1RX(+*7*)-1(/"6'.,.7*(2*/0-'.+2+(2-R(

0*1#(,"(.2#)"7*(+#**/0(3'%*)+,-'%.'6(SR(*'0-'/.'6(-'%()*+,").'6(,0*(+.6'-1U(!0.+(

,0*+.+(-.2+(-,(*[#1").'6(.:(%3*(,"(7-)."3+(:-/,")+(.'0*)*',(.'(,0*(+.6'-1X(-'%(%*:./.,+(

":(0*-).'6( .2#-.)2*',( -'%\")( /0-)-/,*).+,./+(":(<H( +.6'-1( ,)-'+2.++."'X(<H(3+*)+(

2-R(0-7*(-( )*%3/*%(-S.1.,R(":(3'%*)+,-'%.'6( .',*))3#,*%( +#**/0U(b*)*X(&*(0-7*(

3+*%(.',*))3#,*%(+#**/0(-+(-()*#)*+*',-,."'(":(%.+)3#,*%(+#**/0(.'(*7*)R%-R(1.:*U(

H:(,0.+(.+(,0*(/-+*X(.,(2-R(-,(1*-+,(#-),.-11R(*[#1-.'(,0*(%.::./31,R(<H(3+*)+(*[#*).*'/*(
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#*).#0*)-1(-3%.,")R(+R+,*2(":(-(1.+,*'*)(.+(,-+B*%(&.,0(/"'7*),.'6(,0.+(:)*]3*'/RX(

#0-+*(-'%(-2#1.,3%*(.':")2-,."'(.',"(+*'+-,."'(":(+"3'%U(Z")(,0.+X(,0*(#*).#0*)-1(

-3%.,")R(+R+,*2(":(,0*(1.+,*'*)(#)"/*++*+(-'%(/"'7*R+(,0*(+#*/,)-1(-'%(,*2#")-1(

.':")2-,."'( ":( ,0*( -/"3+,./( +.6'-1( ,"( ,0*( -3%.,")R( /"),*[( .'( ,0*( S)-.'( :")(

.',*)#)*,-,."'(>D"")*X(8MMN-?U(
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"++./31-)(/0-.'X(-'%(+'-.1$+0-#*%(/"/01*-(>Z.63)*(PUP?U(!0*(/"/01*-(/"',-.'+()"&+(

":( 0-.)( /*11+( .'( :13.%$:.11*%( /"2#-),2*',+X( '-2*1R( +/-1-( 7*+,.S31.( -'%( +/-1-(

,R2#-'.X( +*#-)-,*%( SR( 2*2S)-'*+U( !0*( 7.S)-,."'( ":( +"3'%(2"7*+( ,0*( ,-/,").-1(

2*2S)-'*(-'%(S-+.1-)(2*2S)-'*X(&0./0(.'(*::*/,(/-3+*+(,0*(S*'%.'6(":(0-.)(/*11+U(

!0.+( "#*'+( 3#( ."'( /0-''*1+( )*1*-+.'6( '*3)",)-'+2.,,*)+X(&0./0( .'( *::*/,( ,).66*)(

-/,."'(#",*',.-1+(.'(,0*(-3%.,")R('*)7*U(!0.+(-/,."'(#",*',.-1(.+(/-)).*%("7*)(SR(,0*(

-3%.,")R('*)7*(,"(,0*(S)-.'X(&0*)*(.,(.+(.',*)#)*,*%(-+(+"3'%(>c-))*'X(8MML?U(

(

Y( 0*-1,0R( #*).#0*)-1( -3%.,")R( +R+,*2( .+( '",( #-++.7*( .'( '-,3)*U( H,( /-'( -/,.7*1R(

*'0-'/*( ,0*( )*#)*+*',-,."'( ":( +.6'-1+( .'( ,0*( S)-.'X( *202( SR( *'0-'/.'6( -'%(

+3##)*++.'6(,0*(/"%.'6(":(/*),-.'(:)*]3*'/R(/"2#"'*',+(>b"3,6-+,X(PJK`d(D"")*X(

8MP`?X( SR( +*#-)-,*1R( /"%.'6( ,0*( )-#.%1R( /0-'6.'6( ,*2#")-1( :.'*( +,)3/,3)*( -'%(
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+1"&1R(/0-'6.'6(*'7*1"#*(":(,0*(+.6'-1(>D"")*X(8MP`?X(-##1R.'6(6-.'(,"(,0*(+.6'-1(

>F-11"+X(PJJ8?U(!03+(,0*(#*).#0*)-1(-3%.,")R(+R+,*2(%"*+('",(2*)*1R(/"'7*R(,0*(

+.6'-1( ,"( ,0*( S)-.'X( S3,( #)"/*++*+( ,0*( +.6'-1( ,"( *'0-'/*( ,0*( S",,"2$3#( -3%.,")R(

/3*+(>C"1%(-'%(432#0)*RX(PJ`L?U((

(

!0*(S)-.'(-'-1R+*+(-'%( .',*)#)*,+( ,0*(-3%.,")R(/3*+( .'( ,0*(+.6'-1( :")(2*-'.'6:31(

.':")2-,."'U(H,(%"*+(+"(SR(*2#1"R.'6(+*7*)-1(/"6'.,.7*(2*/0-'.+2+U(Z")(*[-2#1*X(

,0*( S)-.'(0-+( ,"( 3+*( "?+-'! '*-$! *.?+#.!$*$+-4( ,"( +,")*( ,0*( +.6'-1( >F*2-'R( -'%(

9*2-1X( 8MMLd( 9#*/,")X( 8MPP?X( -'%( &+)0! '*-$! *A#"+B#.! $*$+-4( ,"( +,")*( ,0*(

*[*2#1-)+( ":( ,0*( #-+,( *[#*).*'/*( ":( ,0*( +"3'%( +.6'-1( >C"1%.'6*)X( PJJO?U( Y#-),(

:)"2( ,0.+X( .'( +.,3-,."'+(&0*'( ,0*( ,-)6*,( +"3'%( +.6'-1X(&0./0( .+( ":( .',*)*+,( ,"( ,0*(

1.+,*'*)X( .+(2-+B*%(SR(",0*)(+"3'%+X( ,0*(S)-.'(":( ,0*( 1.+,*'*)(0-+( ,"(%"( e-3%.,")R(

+/*'*( -'-1R+.+fX( .U*U( .,( 0-+( ,"( %*/"2#"+*( ,0*( 2.[,3)*( ":( ,-)6*,( +.6'-1( -'%(

*[,)-'*"3+(+"3'%+( .'(")%*)( ,"(")6-'.g*( ,0*( .'#3,(+"3'%( .',"(2*-'.'6:31(*7*',+U(

Y'( .2#"),-',( 2*/0-'.+2( ":( -3%.,")R( +/*'*( -'-1R+.+( .+( A*-.*A'%(&! 0-+%A#)0X( .'(

&0./0(,0*(S)-.'(":(,0*(1.+,*'*)(.%*',.:.*+(,0*(/"2#"'*',+(":(,0*(,-)6*,(+.6'-1(:)"2(

2.[,3)*( ":( ,0*( +"3'%+( -'%( -++.6'+( ,0*+*( /"2#"'*',+( ,"( ,0*( ,-)6*,( +"3)/*(

>5)*62-'X( PJJ_?U( !"( S*( -S1*( ,"( %"( #*)/*#,3-1( 6)"3#.'6X( .'( +3/0( +/*'-)."+X( ,0*(

S)-.'(-1+"(3+*+((''*)'#+)(&!-*"+%-.*"( ,"(:"/3+("'(,0*(2"+,(+.6'.:./-',(#-),+(":(,0*(

+.6'-1(>90.''$<3''.'60-2X(8MML?X(:")(*[-2#1*X(.'(-(6)"3#(/"'7*)+-,."'X(,0*(S)-.'(

":(-(1.+,*'*)('**%+(,"(3+*(+*1*/,.7*(-,,*',."'(,"(.%*',.:R(,0*(,-)6*,(+.6'-1X(:"/3++*%(

-,,*',."'( ,"( #)"/*++( "'1R( ,0*( ,-)6*,( -'%( '",( ,0*( *[,)-'*"3+( +"3'%+X( %.7.%*%(

-,,*',."'(,"(-++*++()-#.%1R( .:(+&.,/0.'6(":(-,,*',."'( .+('**%*%(:)"2("'*(+"3'%(,"(

",0*)(-'%(+0"),(,*)2(2*2")R(,"(:.11(.'(,0*(2.++.'6(S.,+(":(/"'7*)+-,."'U(

(

9#**/0(#*)/*#,."'(.+(-(+#*/.-1(/-+*(":(+"3'%(#*)/*#,."'U(D*-'.'6:31(+#**/0(.+('",(

"'1R(-(+.6'-1(,0-,(/"',-.'+(:)*]3*'/RX(-2#1.,3%*(-'%(#0-+*(.':")2-,."'X(S3,(.,(-1+"(

*'/"%*+( +*2-',./( .':")2-,."'( .'( -//")%-'/*( &.,0( 1.'63.+,./( )31*+U( Z")( ")-1(

/"223'./-,."'(,"(,-B*(#1-/*X(,0*(1.+,*'*)(0-+(,"(*[,)-/,(,0.+(.':")2-,."'(:)"2(,0*(

S",,"2$3#( -3%.,")R( /3*+U( H'( ")%*)( ,"( %*/"%*( 2*-'.'6:31( .':")2-,."'( :)"2( ,0*(

S",,"2$3#(-3%.,")R(/3*+()*/*.7*%(:)"2(,0*(#*).#0*)-1(-3%.,")R(+R+,*2X(,0*(S)-.'(
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'()$&*&+# 8G!'',05#&$#,'C4#:;<;=#G!'',05#,*6#G(05&$$4#:;HIBC#J%/)4# )/00&))"/'#)-&&0%#

(*$&''(1(K('($.# ()#,#+&)/'$#!"#-+!0&))(*1#,*6#(*$&+-+&$,$(!*#!"#$%&#)-&&0%#)(1*,'4# (C&C#

K!$$!3E/-#,/6($!+.#0/&)4#K.#$%&#K+,(*#/)(*1#0!1*($(2&#3&0%,*()3)4#(C&C#$!-E6!F*#

-+!0&))&)#8L(1/+&#:C?B#8M,**&3,**#&$#,'C4#?NNOB#C##

#
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!
"#$%&'!()*!+,-.,/'/01!,2!1.''34!.'&3'.0#,/)!567.0'6!2&,-!8697&61!:*;;<=!
#

P(*1/()$(0#(*"!+3,$(!*#0!6&6#(*#)-&&0%#()#%(1%'.#+&6/*6,*$#,$#,*6#,0+!))#)&2&+,'#

'&2&')4# &C1C# -%!*!'!1(0,'# 8/)&# !"# 3/'$(-'&# "&,$/+&)# $!# 6()$(*1/()%# -%!*&3&)B4#

3!+-%!'!1(0,'# 8/)&# !"# 3/'$(-'&# 0,)&# ,*6# ,1+&&3&*$# "&,$/+&)B4# )/-+,)&13&*$,'#

8/)&# !"# )$+&))# ,*6# +%.$%3B4# F!+6)# 8/)&# !"# ).*!*.3)# ,*6# +&-&$($(!*)# "!+#
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*2#0-+.+?X( %.+/"3)+*( >3+*( ":( .%."2-,./( *[#)*++."'+?( *,/U( >5-gg-'*11-X( 8MPPd(

53++2-''X(PJJLd(<)R+,-1X(8MPPd(C)**'*(*,(-1UX(8MP8?U(!0*()*%3'%-'/R(.'(1-'63-6*(

1*-%+(,"()"S3+,'*++(.'(+#**/0(/"223'./-,."'U(Z")(*[-2#1*X(-),./31-,")R(")6-'+(":(

+#**/0( -)*( #0R+./-11R( /"''*/,*%( &.,0( *-/0( ",0*)( -'%( ,0*.)( 2"7*2*',( %3).'6(

+#**/0(.+(/""#*)-,.7*(-'%(/"))*1-,*%U(5*/-3+*(":(,0.+X(,0*(-/"3+,./(:*-,3)*+(":("'*(

#0"'*,./( +*62*',( 2-R( "7*)1-#( -'%( .',*)-/,( &.,0( ,0*( -/"3+,./( :*-,3)*+( ":(

'*.60S"3).'6( +*62*',+U( !0.+( .+( /-11*%( /"-),./31-,."'( >G-%*:"6*%X( PJJO?U( Z")(

*[-2#1*X( \B\( .+( #)"%3/*%( &.,0( )"3'%*%( 1.#+( .'( ,0*( '*.60S"3)0""%( ":( -( )"3'%(

7"&*1( +3/0( -+( \3I\( S3,( &.,0( +#)*-%( 1.#+( .'( ,0*( '*.60S"3)0""%( ":( -( '"'$)"3'%(

7"&*1( +3/0( -+( \.I\U( !0*( )"3'%.'6( .':")2-,."'( "'( ,0*( #0"'*2*( \B\( 2-R( S*(

*[#1".,*%(SR(,0*(S)-.'(,"(%"(#0"'*2./()*+,")-,."'(":(,0*(:"11"&.'6(7"&*1U((

ABE #6@);6>7-=<:56=45267-68-06556F)/@-3/<:-

W'*( /"'+*]3*'/*( ":( ,0*( )*%3'%-'/R( .+( ,0*( *'0-'/*%( .',*11.6.S.1.,R( ":( +#**/0( .'(

%.::./31,( 1.+,*'.'6( +/*'-)."+U( H'( ,0*( )*-1(&")1%X( 7*)R( ":,*'( ,0*( S",,"2$3#( +#**/0(

/3*+(S*/"2*(%*6)-%*%(")(#-),+(":(+3/0(/3*+(S*/"2*(#0R+./-11R(3'-7-.1-S1*(,"(,0*(

*-)X( *U6U( %3*( ,"( 2-+B.'6( SR( S-/B6)"3'%( '".+*X( )*%3/*%( )""2( -/"3+,./+( +3/0( -+(

)*7*)S*)-,."'X( "S1.,*)-,."'( ":( ,0*( +.6'-1( SR( +.1*'/*( +3/0( -+( .'( 2"%*)'( %.6.,-1(

/"223'./-,."'(%*7./*+(")(SR(/0-'6*(.'(.,+('-,3)-1(,*2#"(")(#.,/0X(*,/U(!0*(S)-.'(

":( -'( =b( 1.+,*'*)( *2#1"R+( 7-)."3+( /"6'.,.7*( 2*/0-'.+2+( +3/0( -+( 1.'63.+,./(

B'"&1*%6*X(*[#*/,-,."'X(/"',*[,(.':")2-,."'X(*,/U(,"(*[#1".,(,0*()*%3'%-'/R(":(,0*(

+#**/0( -'%( )*+,")*( ,0*( %*6)-%*%( +#**/0( +.6'-1( .',"( 2*-'.'6:31( &")%+( -'%(

+*',*'/*+(>b--'X(PJKKd(G-/)".[(*,(-1UX(PJKJd(G"/0'*)(-'%(53)6*)X(PJO`d(4.+"'.(-'%(

@*2*gX(8MM`?U((

(

H:( /*),-.'( 1.+,*'*)+( -)*('",( -S1*( ,"( 3'%*)+,-'%( +#**/0(&.,0(%*6)-%*%(S",,"2$3#(

+#**/0(/3*+X(.,(/-'(S*(+#*/31-,*%(,"(S*(%3*(,"(,0*()*%3/,."'(")(:-.13)*(":(,"#$%"&'(

)*+,")-,."'( ":( +#**/0( S*/-3+*( ":( :-.13)*( ":( /"6'.,.7*( 2*/0-'.+2( ,"( #)"#*)1R(

*'6-6*( &.,0( S",,"2$3#( +#**/0( /3*+( >Y++2-''( -'%( 9322*):.*1%X( 8MM`?U( !0.+(

+#*/31-,."'( /-'( S*( ,*+,*%( SR( *[#*).2*',-11R( ,*+,.'6( ,0*( .',*)-/,."'( ":( /"6'.,.7*(
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2*/0-'.+2+( -'%( S",,"2$3#( +#**/0( /3*+( &.,0( 1.+,*'*)+( &0"( 0-7*( %.::./31,R( .'(

3'%*)+,-'%.'6(+#**/0(.'(-(/0-11*'6.'6(+/*'-)."U((

ABEBA !75<==/@5<;):@<<39-@<=3<@5267-

W'*( &-R( ,"( *[#1")*( *[#*).2*',-11R( ,0*( -S.1.,R( ":( ,0*( 032-'( S)-.'( ,"( *2#1"R(

/"6'.,.7*( 2*/0-'.+2+( ,"( -/0.*7*( ,"#$%"&'( )*+,")-,."'( ":( %*6)-%*%( S",,"2$3#(

+#**/0(/3*+(.+(3+.'6(.',*))3#,*%$+#**/0(#*)/*#,."'U(H'(,0.+(#-)-%.62X(+"2*(:")2(

":( +#**/0( +,.2313+X( *U6U( #0"'*2*+X( &")%+( ")( +*',*'/*+X( .+( >#*)."%./-11R?(

.',*))3#,*%(&.,0(+.1*'/*(+3/0(,0-,(+.1*',( .',*)7-1()*#1-/*+(,0*(#"),."'+(":(+#**/0(

+,.2313+(>h.'(-'%(=*1+"'X(8MPM?U(!0*(/0-11*'6*+(:-/*%(SR(-(1.+,*'*)(.'(.',*))3#,*%$

+#**/0( #*)/*#,."'( -)*( +.2.1-)( ,"( ,0*( "'*+( :-/*%( SR( -( 1.+,*'*)( .'( -( )*-1( &")1%(

+/*'-)."(&0*)*( +#**/0( .+( 0.%%*'( S*0.'%( S-/B6)"3'%( '".+*I( +\0*( 0-+( ,"( *2#1"R(

/"6'.,.7*(2*/0-'.+2+(,"(#*)/*#,3-11R(6)"3#(,0*()*2-.'.'6(#"),."'+(.',"(-(+#**/0(

+,)*-2(-'%(,"()*+,")*(,0*(2.++.'6(+#**/0(#"),."'+(:)"2(,0*(+#**/0(/3*+(:)"2(,0*(

)*2-.'.'6( #"),."'+U( 9.2.1-).,R( ":( /0-11*'6*+( 2-B*+( ,0*( .',*))3#,*%( +#**/0(

#-)-%.62( -( 6""%( ,*/0'.]3*( ,"( -1+"( 1*-)'(2*/0-'.+2+( 3+*%( .'( S",0( +/*'-)."+( .'(

")%*)( ,"(-%%)*++( ,0"+*(/0-11*'6*+(>HR*)(*,(-1UX(8MMKd( h.'(-'%(=*1+"'X(8MPMd(c-'6(

-'%( b32*+X( 8MPM?U( H'( +#**/0( 2-+B.'6( #-)-%.62X( &0./0( .+( -'",0*)( #"#31-)(

-##)"-/0( ,"( +,3%R( +3/0( 2*/0-'.+2+( >D"")*X( 8MMN-?X( #"),."'+( ":( +#**/0( -)*(

/"2#1*,*1R( 2-+B*%( SR( .',*)2.,,*',( S-/B6)"3'%( '".+*U( H'( .',*))3#,*%$+#**/0(

#*)/*#,."'X(SR( /"',)-+,X( ,0*(#"),."'+(":( +#**/0(-)*(#0R+./-11R( )*2"7*%( :)"2( ,0*(

+#**/0( +.6'-1( &0./0( 0*1#+( ,"( -7".%( ,0*( *::*/,+( ":( +.231,-'*"3+( 2-+B.'6( SR(

"7*)1-R.'6('".+*U(!0*)*(-)*(7-)."3+(#-)-2*,*)+(.'(.',*))3#,*%$+#**/0(#*)/*#,."'(

,0-,( /-'(S*( 7-).*%X( *U6U( ,0*( )-,*( ":( .',*))3#,."'X( -1+"( /-11*%( ,0*( 6-,.'6( :)*]3*'/R(

>.U*U( ,0*( '32S*)( ":( .',*))3#,."'( /R/1*+( #*)( +*/"'%X( &0*)*( -'( .',*))3#,."'( /R/1*(

/"'+.+,+(":(-(%3)-,."'(":(+#**/0(+.6'-1( :"11"&*%(SR(-(%3)-,."'(":(+.1*',( .',*)7-1X?X(

,0*( .',*'+.,R( ":( ,0*( +#**/0X( -'%( ,0*( %3,R( /R/1*( >.U*U( ,0*( #)"#"),."'( ":( +#**/0(

%3)-,."'(,"(+.1*',(.',*)7-1(%3)-,."'(.'(*-/0(.',*))3#,."'(/R/1*?U((

(
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Y( #"++.S1*( /).,./.+2( ":( .',*))3#,*%$+#**/0( #*)/*#,."'( >-'%( +.2.1-)( ",0*)(

-##)"-/0*+?( .+( ,0-,( ,0*( *[#*).2*',-1( /"'%.,."'+( %"( '",( 2.2./( ,0*( )*-1( &")1%(

+/*'-)."X( *U6U( S*/-3+*( ,*2#")-11R( .',*))3#,*%( +#**/0( .+( '",( -'( */"1"6./-11R( 7-1.%(

+,.2313+X(-'%(,0-,(,0*)*(*[.+,(%.+/)*#-'/.*+(S*,&**'(/"',)"11*%(1-S")-,")R(+*,(3#(

-'%(-/"3+,./()*-1.,R(":(,0*()*-1(&")1%(>41"2#X(8MM8?U(b"&*7*)X(,0*(#).2-)R(6"-1(":(

+3/0( -##)"-/0*+( .+( '",( ,"(2.2./( ,0*( "##"),3'.,.*+( -'%( /0-11*'6*+( ":( ,0*( *',.)*(

2-/0.'*)R( S3,( ,"( +,3%R( ,0*( :3'/,."'.'6( ":( #-),./31-)( 2*/0-'.+2+( .'( ,0*( *',.)*(

2-/0.'*)R( .'( -( +R+,*2-,./( :-+0."'X( &0./0( .+( "'1R( #"++.S1*( SR( ,0*( *[#*).2*',-1(

/"',)"1(-'%( .',*)'-1(7-1.%.,R( +3/0(-##)"-/0*+(-11"&( >5*'-)%(-'%(5-^B*',X(8MPNd(

b366.'+X(PJO`d(=*30"::X(8MM`?U(

(

4)*7."3+( +,3%.*+( .'7"17.'6( .',*))3#,*%$+#**/0( #*)/*#,."'( .'( =b( 1.+,*'*)+( 0-7*(

#)"7.%*%(/"'+.+,*',1R(+.2.1-)()*+31,+U(Z")(*[-2#1*X(.'(-(+*2.'-1(+,3%RX(D.11*)(-'%(

G./B1.%*)( >PJ_M?( +0"&*%( ,0-,( &0*'( +#**/0( .+( #*)."%./-11R( .',*))3#,*%( &.,0(

.',*)7-1+(":(+.1*'/*(,"()*'%*)(3#(,"(_Mi(":(").6.'-1(+#**/0(3'-7-.1-S1*(,"(,0*(*-)X(

,0*( .',*11.6.S.1.,R( )*2-.'+( )*1-,.7*1R( 0.60X( #)"7.%*%( ,0*( )-,*( ":( .',*))3#,."'(&-+(

S*,&**'( L( -'%( PMM( bgU( !0*( 1"&*+,( .',*11.6.S.1.,R( &-+( :"3'%( :")( +1"&( )-,*+( ":(

.',*))3#,."'( >`( bg( -'%( 1*++?U( Z")( *-/0( )-,*( ":( .',*))3#,."'X( ,0*( %3,R( /R/1*( -1+"(

-::*/,+( ,0*( .',*11.6.S.1.,RX( +3/0( ,0-,( 1"'6*)( %3,R( /R/1*+( #)"%3/*%( S*,,*)(

.',*11.6.S.1.,RU(!0*()*+31,+(:)"2(D.11*)(-'%(G./B1.%*)f+(+,3%R(0-7*(S**'()*.,*)-,*%(.'(

,0*(:.'%.'6+(":(1-,*)(+,3%.*+(%"'*(&.,0(+#**/0(.',*))3#,*%(&.,0(+.1*'/*(-'%('".+*(

>F.)B+(-'%(5"&*)X(PJKMd(b366.'+X(PJK_X(PJK8X(PJO`d(h.'(-'%(=*1+"'X(8MPMd(=*1+"'(

*,( -1UX( 8MMNd( 4"&*)+( -'%( 9#*-B+X( PJKNd( 4"&*)+( -'%(c.1/"[X( PJKKd( 90-:.)"( *,( -1UX(

8MPP-?U((

(

!0*+*(+,3%.*+(0-7*(1-.%("3,(,0*(3'%*)1R.'6(2*/0-'.+2(":(0"&(.',*))3#,*%$+#**/0(

#*)/*#,."'(:3'/,."'+U(c0*'(,0*(+#**/0(+,.2313+(.+(.',*))3#,*%(SR(+.1*'/*(")('".+*X(

"'1R( 0&#$A"*"( ":( ,0*( +,.2313+( -)*( -7-.1-S1*( ,"( ,0*( 1.+,*'*)f+( *-)+( -)"3'%( ,0*(

.',*)2.,,*',( +.1*',( .',*)7-1+( ")( 2-+B.'6( '".+*( S3)+,+U( C1.2#+*+( -)*( ,0*(

/"'+#./3"3+( :)-62*',+( ":( ,-)6*,( +#**/0( ,0-,( *+/-#*%( "S1.,*)-,."'( SR( +.1*'/*( ")(

&0*)*( ,0*( +.6'-1$,"$'".+*( )-,."( .+( .'( :-7"3)( ":( +#**/0U( H'( ")%*)( ,"( 3'%*)+,-'%(
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+#**/0X(,0*(1.+,*'*)(.+(,-+B*%(&.,0(.',*6)-,.'6(,0*+*(61.2#+*+(-/)"++(.',*))3#,.'6(

+.1*',(.',*)7-1+(")('".+*(S3)+,+(.'(")%*)(,"(.%*',.:R(,0*(-3%.,")R(+,)*-2(":(+#**/0U(

Z")( ,0.+X( ,0*( -3%.,")R( +R+,*2( ":( ,0*( 1.+,*'*)( )*1.*+( "'( 2-,/0.'6( ,0*( +#*/,)"$

,*2#")-1( #)":.1*( ":( ,0*( :)-62*',+( ":( +#**/0( -/)"++( ,0*( .',*))3#,."'+U( !0*'( ,0*(

1.+,*'*)( .+(-1+"()*]3.)*%(,"(61*-'(*'"360(.':")2-,."'(:)"2(,0*(61.2#+*+( .'(")%*)(

,"( )*/"'+,)3/,( ,0*( ").6.'-1( 2*++-6*( .',*'%*%( ,"( S*( /"'7*R*%( SR( ,0*( +#**/0(

>5)*62-'X( PJJ_d( HR*)( *,( -1UX( 8MMKd( 9).'.7-+-'( -'%(c-'6X( 8MM_?U( 5*/-3+*( ":( ,0*(

-:")*2*',."'*%( /"6'.,.7*( 2*/0-'.+2+X( -+( &*11( -+( ,0*( 1.'63.+,./( )*%3'%-'/R( .'(

+#**/0(+.6'-1X(,0.+(B.'%(":(,"#$%"&'()*+,")-,."'(":(S",,"2$3#(+#**/0(/3*+(+**2+(

,"(/"2*(*-+R(:")(,0*(0*-1,0R(-3%.,")R(+R+,*2U(

ABEBC '967<F23-=<:56=45267-47;-367527/25?-211/:267-

Y( 7-).-,."'( ":( ,"#$%"&'( )*+,")-,."'( ":( .',*))3#,*%( +#**/0( .+( &0*'( ,0*( +.1*',(

.',*)7-1+( .'( .',*))3#,*%( +#**/0( -)*( :.11*%( &.,0( '".+*( S3)+,+U( H'( +3/0( +,.2313+X(

+#**/0( :)-62*',+( -'%( '".+*( S3)+,+( -)*( .',*)1*-7*%X( .U*U( ,0*R( "//3)( -1,*)'-,.7*1R(

+3/0(,0-,(,0*(1.+,*'*)(0*-)+("'1R("'*(,R#*(":(+.6'-1(-,(-(,.2*U(H'(+3/0(+.,3-,."'X(,0*(

,*'%*'/R(":(,0*(-3%.,")R(+R+,*2(,"(:")2(-'(-3%.,")R(+,)*-2(":(+#**/0(.+(+"(+,)"'6(

,0-,( ,0*( 1.+,*'*)(-++32*+( ,0*( .',*))3#,*%( ,-)6*,(+#**/0( ,"(S*(/"',.'3"3+(S*0.'%(

,0*(2-+B*)(*7*'(,0"360(,0*( ,-)6*,(+#**/0(+.6'-1( .+(#0R+./-11R(-S+*',(S*0.'%(,0*(

2-+B*)U( !0.+( #0*'"2*'"'( "//3)+X( #)"7.%*%( ,0*( /"'%.,."'+( ,0-,( >.?(,0*)*( .+(

/"',*[,3-1(*7.%*'/*(,0-,(,0*(,-)6*,(+"3'%(2-R(S*(#)*+*',(-,(-(6.7*'(,.2*X(>..?(,0*(

2-+B*)(2-+B+( -'R( .'%./-,."'( ,"( ,0*( -S+*'/*( ":( ,0*( ,-)6*,( +"3'%( >c-))*'( *,( -1UX(

PJJ`X( PJK8?U( !0.+( .+( /-11*%( -3%.,")R( .'%3/,."'( S*/-3+*( ,0*( S)-.'( ":( ,0*( 1.+,*'*)(

.'%3/*+( ,0*(#)*+*'/*(":(-'(-3%.,")R(+.6'-1("'(,0*(S-+.+(":( ,0*(-7-.1-S1*(-3%.,")R(

*7.%*'/*(>@*##X(PJJ8d(c-))*'(*,(-1UX(PJK8?U((

(

!0*)*( -)*( ,&"( .2#"),-',( /"'+*]3*'/*+( ":( -3%.,")R( .'%3/,."'( .'( ,0*( /"',*[,( ":(

.',*))3#,*%$+#**/0( #*)/*#,."'U( Y+( /"2#-)*%( &.,0( .',*))3#,.'6( &.,0( +.1*'/*X(

.',*))3#,."'(&.,0(.',*)1*-7.'6('".+*('",("'1R(2-B*+(,0*(+#**/0(+.6'-1(+"3'%(2")*(

/"',.'3"3+( >/"',.'3.,R( .113+."'?X(S3,( .,( -1+"(*'0-'/*+( ,0*( .',*11.6.S.1.,R(":( +#**/0(



Chapter 1 

PM(  

SR( 0*1#.'6( .'( )*+,").'6( 2.++.'6( +#**/0( +*62*',+( >#0"'*2./( )*+,")-,."'d( 4@?(

>5)*62-'X( PJJ_d( c-))*'X( PJKM?U( H'( ,0*( *-)1.*+,( %*2"'+,)-,."'( ":( 4@X( .,( &-+(

+0"&'( ,0-,( .:( -( #0"'*2*( ")( +R11-S1*( ":( -( +#**/0( 2-,*).-1( .+( "S1.,*)-,*%( SR( -(

2-+B.'6(+"3'%X(*U6U(-(/"360(")('".+*X(*,/UX(,0*(1.+,*'*)(.+('",("'1R(-S1*(,"(2*',-11R(

)*+,")*(,0*("S1.,*)-,*%(:)-62*',X(S3,(.+(":,*'('",(*7*'(-&-)*(":(+3/0("S1.,*)-,."'X(

,03+(2*',-11R( -++32.'6( ,0*( +#**/0( ,"(S*( /"',.'3"3+(S*0.'%( ,0*(2-+B.'6( +"3'%(

>c-))*'X(PJKMd(c-))*'(-'%(WS3+*BX(PJKP?U(

(

H,( .+( -++32*%( ,0-,( +.1*',( .',*)7-1+( -##*-)( ,"( S*( .'+*),*%( SR( ,0*( +#*-B*)( -'%(

.'0*)*',(,"(,0*(+#**/0X(-'%('",(+"2*,0.'6(,0-,(&-+(*[,).'+./-11R(-%%*%U(b*'/*X(,0*(

1.+,*'*)(2-R(,)R(,"(/"2#)*0*'%(,0*(+.1*',(.',*)7-1+(-+(&*11U(!03+X(-,(S*+,X(+.1*'/*(

#)"7.%*+('"(S",,"2$3#(+#**/0(/3*+X(-'%(-,(&")+,X( .,(2-R(#)"7.%*(+#3)."3+(/3*+X(

*U6U( ,0*( #)*+*'/*( ":( +,"#( /"'+"'-',+( ")( +*62*',-,."'( /3*+( >b366.'+X( PJO`d(

9-23*1X(PJLPd(c-))*'(-'%(WS3+*BX(PJKP?U(W'(,0*(",0*)(0-'%X( .',*)1*-7.'6('".+*(

S3)+,+( /1*-)1R( +"3'%( 1.B*( *[,)-'*"3+( +"3'%+( -%%*%( ,"( ,0*( +*',*'/*+U( !0.+(

*'/"3)-6*+( ,0*( 1.+,*'*)+( ,"( %.+/"3',( ,0*2( -'%( :"/3+( "'( ,0*( +#**/0( +"3'%+( :")(

/"2#)*0*'+."'( >c-))*'(-'%(WS3+*BX(PJKP?U(!0*('".+*(-1+"(2-+B+( ,0*(#",*',.-1(

+#3)."3+( /3*+( .',)"%3/*%( SR( +.1*',( .',*)7-1+U( Z3),0*)2")*X( %3*( ,"( -3%.,")R(

.'%3/,."'X( ,0*( 2-+B.'6( '".+*( -1+"( 0*1#+( ,"( #"+.,( ,0*( #"++.S.1.,R( ,0-,( ,0*)*( -)*(

S",,"2$3#( /3*+( S*0.'%( ,0*( '".+*U( !0.+( .'/)*-+*+( ,0*( -2S.63.,RX( )*+31,.'6( .'(

.'/)*-+*%(1*[./-1(-/,.7-,."'(":(2")*(/-'%.%-,*(&")%+X(&0*)*(,0*(-/,.7-,."'(":(,0*(

/"))*/,( &")%( S*/"2*+(2")*( 1.B*1RU( W7*)-11( ,0.+( 0*1#+( ,0*( ,"#$%"&'( )*+,")-,."'(

>5)*62-'X(PJJ_d(9).'.7-+-'(-'%(c-'6X(8MM_?U(

(

<"',.'3.,R( .113+."'( -'%( 4@( -)*( .2#"),-',( #0*'"2*'-( S*/-3+*( ,0*R( 0*1#( ,0*(

1.+,*'*)( ,"( *+,-S1.+0( -( '-,3)-1( )*1-,."'+0.#( S*,&**'( +"3'%+X( 0*'/*( #)"7.%.'6( -(

/"'+.+,*',( -'%( +.2#1*)( .',*)#)*,-,."'( ":( -3%.,")R( *7*',+X( 2*-'&0.1*( .2#)"7.'6(

+#**/0( .',*11.6.S.1.,R( .'( '".+R( 1.+,*'.'6( +/*'-)."+( >Y++2-''( -'%( 9322*):.*1%X(

8MM`d( c-))*'( -'%( WS3+*BX( PJKP?U( <"',.'3.,R( .113+."'( -).+*+( :)"2( ,0*( C*+,-1,(

,*'%*'/R(":(,0*(-3%.,")R(+R+,*2(,"(#*)/*.7*(#-),+(":(-(+.6'-1(-+(S*1"'6.'6(,"("'*(

+#**/0( +,)*-2X( &0./0( 0*1#+( .'( -3%.,")R( "SA*/,( :")2-,."'( >Y++2-''( -'%(
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9322*):.*1%X( 8MM`?U( <"',.'3.,R( .113+."'( .'%./-,*+( ,0*( -S.1.,R( ":( ,0*( -3%.,")R(

+R+,*2( ,"( %"( -3%.,")R( 6)"3#.'6X( &0*)*-+( 4@( .'%./-,*+( ,0*( -S.1.,R( ":( -3%.,")R(

+R+,*2( ,"( %"( ,"#$%"&'( )*+,")-,."'( ":( %*6)-%*%( +#**/0X( &0./0( /-'( 1*-%( ,"(

*'0-'/*2*',(":(+#**/0(/"2#)*0*'+."'U(

(

4)*7."3+1RX( /"',.'3.,R( .113+."'( -'%( 4@( &*)*( /"'+.%*)*%( ,"( S*( ,&"( +,-6*+( ":( ,0*(

+-2*(2*/0-'.+2( >5-+0:")%( *,( -1UX( PJJ8d( 5-^B*',( *,( -1UX( 8MMJ?U( @*/*',( *7.%*'/*(

*2*)6.'6( :)"2( :D@H( +,3%R( +366*+,+( ,0-,( /"',.'3.,R( .113+."'( -'%( 4@( 2-R( S*(

.'%*#*'%*',X( ,0"360( )*1-,*%X( 2*/0-'.+2+( >90-0.'( *,( -1UX( 8MMJ?U( Y'",0*)(

.'%./-,."'(.'(:-7"3)(":(4@(-'%(/"',.'3.,R(.113+."'(S*.'6(.'%*#*'%*',(2*/0-'.+2+(

/"2*+(:)"2(<1-)B*(*,(-1U(>8MP`?X(&0"(:"3'%(,0-,(+0.:,.'6(,0*(7"./*(/0-)-/,*).+,./+(

.'( +#**/0( .',*)1*-7*%( &.,0( '".+*( 1*-%+( ,0*( 1.+,*'*)+( ,"( .%*',.:R( ,0*( +#**/0(

+*62*',+(,"(S*(-++.6'*%(,"(,&"(%.::*)*',(,-1B*)+X(,0*)*SR(%.+)3#,.'6(,0*(/"',.'3.,R(

.113+."'X( S3,( &.,0"3,( %.2.'.+0.'6( 4@U( 5*/-3+*( .,( .+( #"++.S1*( ,"( *[#*).2*',-11R(

2*-+3)*( /"',.'3.,R( .113+."'( -'%( 4@X( ,0*R( /-'( S*( 3+*%( -+( -'( .2#"),-',(

#+R/0"-/"3+,./( ,""1( ,"( 1*-)'( -S"3,( ,0*( ,"#$%"&'( )*+,")-,."'( .'( .',*))3#,*%$

+#**/0(#*)/*#,."'U(4@(/-'(S*(]3-',.:.*%(SR(C>!D*)*6#'(3+.'6(-(2*,0"%"1"6R(S-+*%(

"'( 5-^B*',( *,( -1U( >8MPM?U( Z.)+,X( -( +*,( ":( +*',*'/*+( .+( .',*))3#,*%( &.,0( #*)."%./(

+.1*',(.',*)7-1+(>Z.6(PUNX(2.%%1*(#-'*1?(-'%(,0*(.',*11.6.S.1.,R(":(,0*+*(+*',*'/*+(.+(

2*-+3)*%U(Z3),0*)X(-'",0*)(+*,(":(+*',*'/*+(.+(.',*))3#,*%(&.,0(#*)."%./(.',*)7-1+d(

,0*(+.1*',(.',*))3#,."'+(-)*(:.11*%(&.,0('".+*(S3)+,+(>Z.6(PUNX(1"&*)(#-'*1?(-'%(,0*(

.',*11.6.S.1.,R( ":( +3/0( +*',*'/*+( &.,0( :.11*%( .',*))3#,."'+( .+( 2*-+3)*%U( !0*(

%.::*)*'/*( .'( .',*11.6.S.1.,R( ":( +*',*'/*+( &.,0( +.1*',( .',*))3#,."'+( -'%( :.11*%(

.',*))3#,."'+( .+( /"'+.%*)*%( -+( 4@( S*'*:.,U( Y( +.6'.:./-',( -'%( #"+.,.7*( 4@( S*'*:.,(

.'%./-,*+(,0-,(:.11.'6(,0*(+.1*',(.',*))3#,."'+(&.,0('".+*(.'/)*-+*%(,0*(.',*11.6.S.1.,R(

":(,0*(.',*))3#,*%(+*',*'/*+X(.'%./-,.'6(,0-,(4@(-'%(0*'/*(,0*(.',*)-/,."'(":(,"#$

%"&'( -'%( S",,"2$3#( #)"/*++*+( &-+( +3//*++:31U( Y#-),( :)"2( ,0.+X( /"',.'3.,R(

.113+."'( /-'( S*( 2*-+3)*%( SR( -+B.'6( ,0*( 1.+,*'*)( ,"( )*#"),( .:( ,0*( .',*))3#,*%(

+,.2313+(+*',*'/*X(&.,0(")(&.,0"3,(,0*(:.11*)('".+*X(+"3'%*%(/"',.'3"3+(")(S)"B*'U(

9.6'.:./-',( /"',.'3.,R( .113+."'( .'%./-,*+( -( 1.+,*'*)f+( -S.1.,R( ,"( %"( #*)/*#,3-1(
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P8(  

6)"3#.'6( SR( :")2.'6( ,0*( -3%.,")R( +,)*-2( ":( ,0*( +#**/0( +*62*',+( >5)*62-'X(

PJJ_?U(

!

!
/#0%-*!12E!F.?*$(!+6!A?+)*$#.!-*"'+-('#+)!A(-(B#0$2!

(

ABEBE #<F@6=41-=<:61/5267-

Y(+,)*-2(":(+#**/0(.+(-(+*).*+(":(-3%.,")R(*7*',+I(/"',.'3"3+(/0-'6*+(.'(:)*]3*'/R(

-'%(-2#1.,3%*(,0-,("//3)("7*)(,.2*U(c0*)*-+(j0*-).'6k(+#**/0()*]3.)*+(%*,*/,.'6(

,0*( #)*+*'/*( ":( +"3'%( +.6'-1X( j1.+,*'.'6k( ,"( +#**/0( )*]3.)*+( .%*',.:R.'6( ,0*+*(

+-1.*',(-3%.,")R(*7*',+( .'( ,0*(+#**/0(+.6'-1U(!"(-/0.*7*( ,0.+X(-( 1.+,*'*)(0-+( ,"(%"(

]3./B("'1.'*(#)"/*++.'6(":(,0*(+0"),$,*)2(/"',*',(":(+#**/0(>40.11.#+X(PJJJ?U(!0.+(

+*)7*+(2-'R(.2#"),-',(-+#*/,+(":(+#**/0(#*)/*#,."'U(Z")(*[-2#1*X(,0*(%.::*)*'/*(

.'(,.2*(:")(,0*()*/*#,."'(":(,0*(+.6'-1(SR(,0*(,&"(*-)+(>.',*)-3)-1(,.2*(%.::*)*'/*?(

0*1#+( .'( 1"/-,.'6( ,0*( +"3'%( +"3)/*d( #*)/*.7.'6( ,0*( 1-)R'6*-1( #31+*+( 0*1#+( .'(

.%*',.:R.'6( #.,/0d( +*6)*6-,."'( ":( ,&"( -3%.,")R( *7*',+( .+( )*]3.)*%( ,"( B'"&( ,0-,(

,0*)*( &*)*( ,&"( %.+,.'/,( *7*',+( -'%( ,"( .%*',.:R( ,0*.)( ")%*)X( *U6U( ,"( #*)/*.7*( ,0*(
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/"))*/,( ")%*)(":( ,0*(#0"'*2*+d( .%*',.:R.'6( ,0*( +.6'.:./-'/*(":( ,0*( 6-#+(S*,&**'(

-3%.,")R( *7*',+X( *U6U( ,"( #-)+*( ,0*( 6-#( -+( -( +,"#( /"'+"'-',( 7*)+3+( -'( .',*)$&")%(

6-#U( !0*( -S.1.,R( ":( ,0*( -3%.,")R( +R+,*2( ,"( .%*',.:R( -'%( %.+,.'63.+0( ,&"( -3%.,")R(

*7*',+(.'(,.2*(.+()*:*))*%(,"(-+(.,+(,*2#")-1()*+"13,."'U(!*2#")-1()*+"13,."'(.+(-'(

.2#"),-',(-S.1.,R(:")(3'%*)+,-'%.'6(+#**/0X(-'%(.,+( :3'/,."'+(-'%(:-.13)*+(/-'(S*(

+,3%.*%(&.,0(,0*(.',*))3#,*%$+#**/0(#-)-%.62U(

(

H'(,0*(.',*))3#,*%$+#**/0(#-)-%.62X(:)-62*',+(":(+#**/0(-)*(+*#-)-,*%(SR(+.1*',(

.',*)7-1+(.'(,.2*X(-'%(,0*(-3%.,")R(+R+,*2('**%+(,"(6)"3#(,0*+*(:)-62*',+(-/)"++(

,0*(+.1*',(.',*)7-1+U(Z")(.',*11.6.S.1.,R(":(+#**/0(.',*))3#,*%(&.,0(+.1*',(.',*)7-1+X(.,(

.+( '",( "'1R( ,0*( 1*'6,0(":( ,0*( +#**/0(#"),."'+( ,0-,(2-,,*)+( >5-^B*',( *,( -1UX( 8MPMd(

D.11*)( -'%( G./B1.%*)X( PJ_Md( 90-:.)"( *,( -1UX( 8MPPS?X( S3,( ,0*( %3)-,."'( ":( +.1*',(

.',*)7-1+( -1+"( -::*/,+( ,0*( .',*11.6.S.1.,R( ":( .',*))3#,*%( +#**/0( S*/-3+*( 1"'6(

%3)-,."'(":(+.1*',(.',*)7-1+(S*,&**'(+#**/0(:)-62*',+(/-3+*+()*%3/*%(#*)/*#,3-1(

6)"3#.'6( .'( )*,3)'( )*%3/.'6( ,0*( ,"#$%"&'( )*+,")-,."'( ":( .',*))3#,*%( +#**/0(

>b366.'+X(PJK_?U(Y'",0*)(&-R(+.1*',(.',*)7-1+(/-'(-::*/,(,0*(,"#$%"&'()*+,")-,."'(

":( .',*))3#,*%( +#**/0( .+( SR( .',)"%3/.'6( +#3)."3+( S",,"2$3#( /3*+X( *U6U( ":( +,"#(

/"'+"'-',+(")(+*62*',-,."'(>b366.'+X(PJO`d(9-23*1X(PJLPd(c-))*'(-'%(WS3+*BX(

PJKP?U(H'(,0*(/-+*(":(0*-).'6(%*7./*+X(1"'6*)()*1*-+*(,.2*+(":(:)"',$*'%(#)"/*++.'6(

2-R(2-B*(-(:13/,3-,."'(.'(*'7*1"#*(S*(*))"'*"3+1R(#*)/*.7*%(-+(6-#(>5-^B*',(*,(

-1UX( 8MMJ?U( !03+X( #)"#*)( .%*',.:./-,."'( ":( -),.:./.-11R( .'+*),*%( 6-#+( .',"( +#**/0X(

%.+,.'63.+0.'6(,0*+*(6-#+(:)"2(,0*(+3))"3'%.'6(+#**/0(#"),."'+X(-'%(#*)/*#,3-11R(

6)"3#.'6( ,0*( +#**/0( #"),."'+( -/)"++( ,0*( 6-#+( -)*( .2#"),-',( -+#*/,+( ":(

.',*))3#,*%$+#**/0( #*)/*#,."'U( !0.+( 2-B*+( ,*2#")-1( )*+"13,."'( -'( .2#"),-',(

-+#*/,(":(.',*))3#,*%$+#**/0(#*)/*#,."'U((

(

W'*(&-R(,"(,*+,(,*2#")-1()*+"13,."'(":(,0*(-3%.,")R(+R+,*2(.+(,0)"360(/"',.'3.,R(

.113+."'U(Z-.13)*(.'(.%*',.:./-,."'(":(,*2#")-1(6-#+(&"31%(1*-%(,"(/1*-)1R(,*2#")-11R(

.',*))3#,*%( +*',*'/*+( +"3'%.'6( /"',.'3"3+U( H'( +3/0( -( /-+*X( .,( &"31%( S*/"2*(

.2#*)-,.7*(,"(,*+,(,0*(,0)*+0"1%(":(,*2#")-1()*+"13,."'(:")(,0*(1.+,*'*)X(&0./0(/-'(
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S*(2*-+3)*%( ,0)"360( 6-#(%*,*/,."'( ,0)*+0"1%U( C-#(%*,*/,."'( .+( ,0*( %*,*/,."'( ":(

0.-,3+( .'( ,0*( *'*)6R( .'( ,0*( -3%.,")R( :.1,*)+( ":( ,0*( 1.+,*'*)U( H'( /-+*( ":( -( +.2#1*)(

+,.2313+X(+3/0(-+(-(,"'*X(&0*)*(-/"3+,./(*'*)6R(*[.+,+(&.,0.'("'*(-3%.,")R( :.1,*)X(

6-#(%*,*/,."'(/"31%(S*(#*):")2*%(*',.)*1R(#*).#0*)-11R(SR(%*,*/,.'6(-(S)*-B(.'(,0*(

#)*+*'/*( ":( *'*)6R( .'( ,0-,( :.1,*)U( ( b"&*7*)X( .'( /"2#1*[( +.6'-1+( +3/0( -+( +#**/0X(

&0*)*(,0*(-/"3+,./(*'*)6R(*[.+,+(-'%(2"7*+(-/)"++(2")*(,0-'("'*(-3%.,")R(:.1,*)+X(

.%*',.:./-,."'( ":( 6-#( S*/"2*+( ,0*( )*1-,.7*( ,.2.'6( ,-+B( .'( ,0*( /*',)-1( -3%.,")R(

+R+,*2(>40.11.#+(*,(-1UX(PJJKd(7-'(c.*).'6*'(-'%(c"3,*)+X(PJJJ?U(!03+X( ,*2#")-1(

)*+"13,."'( .'( ,0*( /-+*( ":( +#**/0( .+( -( /*',)-1( /"6'.,.7*( 2*/0-'.+2( -'%( 6-#(

%*,*/,."'(#)"7.%*+(-'("##"),3'.,R(,"(,*+,(,0.+(2*/0-'.+2U((

ABG +6391<4=-2F@1475:-

b*-).'6(1"++(")(0*-).'6(.2#-.)2*',(.+(,0*(#-),.-1(")(,",-1(.'-S.1.,R(":(-(#*)+"'(,"(

#*)/*.7*( +"3'%+( %3*( ,"( ,0*(2-1:3'/,."'.'6( ":( ,0*( -3%.,")R( +R+,*2U(b*-).'6( 1"++(

-::*/,+(-(#*)+"'f+(-S.1.,R( ,"(/"223'./-,*(7*)S-11R(-'%(/-'(0-7*(-'( .2#-/,("'(-'(

.'%.7.%3-1f+( +"/."$*/"'"2./( -'%( *2",."'-1( &*11$S*.'6( >c")1%( b*-1,0(

W)6-'.g-,."'X(8MP_?U(9*'+").'*3)-1(0*-).'6( 1"++("//3)+(&0*'( ,0*)*( .+(%-2-6*( ,"(

,0*( .''*)( *-)U( H:( 0-.)( /*11+( .'( ,0*( .''*)( *-)( -)*( %-2-6*%X( ,0*( -3%.,")R( /"),*[(

)*/*.7*+('"(.'#3,(:)"2(,0*(-3%.,")R('*)7*U(!0.+(2.60,()*+31,(.'(,",-1(")(#)":"3'%(

0*-).'6( 1"++( .'( &0./0( -'( .'%.7.%3-1( 1"+*+( -12"+,( -11( +*'+.,.7.,R( ,"( +"3'%(

>C)**'S*)6( -'%(Y.'+&"),0X( 8MM`?U( Z")( +3/0( .'%.7.%3-1+X( /"/01*-)( .2#1-',+( ><H+?(

-)*( #)*+/).S*%( ,"( >#-),.-11R?( )*+,")*( 0*-).'6U( !0*( 2./)"#0"'*( ":( ,0*( <H( %*7./*(

,)-'+2.,+(,0*(+.6'-1(,"(,0*(#)"/*++")(&0*)*(.,(#-++*+(,0)"360(-(S-'B(":(S-'%#-++(

:.1,*)+(-'%(.+(%*/"2#"+*%(.',"(,*2#")-1(*'7*1"#*+(-'%(,*2#")-1(:.'*(+,)3/,3)*(SR(

3+.'6()*/,.:./-,."'(-'%(1"&$#-++(:.1,*).'6(>@3S.'+,*.'(-'%(D.11*)X(PJJJ?U(
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(

/#0%-*!12G!H("#.!.+$A+)*)'"!()B!A&(.*$*)'!+6!.+.?&*(-!#$A&()'!#)!?%$()!*(-2!IB(A'*B!6-+$!
C(-,*-!JKLL1M2!
(

!0*(*'7*1"#*(.+(*[,)-/,*%(:)"2(,0*(S-'%+(&.,0(2-[.232(*'*)6R(-'%(,0*(,*2#")-1(

:.'*( +,)3/,3)*( .':")2-,."'( .+( %.+/-)%*%U( !0*( -2#1.,3%*( ":( ,0*( *'7*1"#*+( .+(

/"2#)*++*%( .'(")%*)( ,"( :.,( ,0*(S)"-%(%R'-2./()-'6*(":( ,0*(+"3'%(+.6'-1( .',"(,0*(

'-))"&(%R'-2./()-'6*(":(,0*(*1*/,)./-1(+.6'-1(>G".g"3X(PJJL?U(!0*(-3%.,")R('*)7*(

.+( ,0*'( +,.231-,*%( SR(2"%31-,.'6( -'( *1*/,)./-1( #31+*( ,)-.'( /"))*+#"'%.'6( ,"( ,0*(

*[,)-/,*%( *'7*1"#*( -'%( +*'%.'6( ,0.+( #31+*( ,)-.'( ,0)"360( -'( -))-R( ":( *1*/,)"%*+(

.'+*),*%(.'+.%*(,0*(/"/01*-(>Z.63)*(PU`?U((

(

<H( %*7./*+( /-'( 0*1#( #)":"3'%1R( 0*-).'6$.2#-.)*%( >bH?( .'%.7.%3-1+( '",( "'1R( ,"(

#*)/*.7*( +"3'%+( S3,( -1+"( ,"( -/0.*7*( +"2*( /"2#)*0*'+."'( ":( +#**/0U( !0*(

,*+,.2"'R(":( +3//*++(":(<H(%*7./*+( .+( ,0-,X( .'(2-'R(/-+*+X( ,0*(3+*)+(":(<H(%*7./*+(

-)*()*#"),*%(,"(S*(-S1*(,"(2-B*(#0"'*(/-11+(-'%(&-,/0(,*1*7.+."'(>lU9U(Z""%(-'%(

F)36( Y%2.'.+,)-,."'X( 8MP`?U( 5*,,*)( /"223'./-,."'( -'%( .',*)-/,."'( &.,0(
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+3))"3'%.'6+( 1*-%+(,"("7*)-11( .2#)"7*2*',( .'(]3-1.,R(":( 1.:*( :")(+3/0( .'%.7.%3-1+(

>m1"#(*,(-1UX(8MMKd(c0**1*)(*,(-1UX(8MMK?U(

(

<H(%*7./*+X(0"&*7*)X(-1+"(0-7*(,0*.)("&'(1.2.,-,."'+U(Y1,0"360X(+#**/0(#*)/*#,."'(

.+( 7*)R( )"S3+,( -6-.'+,( +#*/,)-1( %*6)-%-,."'( -'%( .'( -'( .%*-1( 1.+,*'.'6( +.,3-,."'( .,(

/-'(,-B*(#1-/*(&.,0(-+(1.,,1*(.':")2-,."'(-+(,*2#")-1(*'7*1"#*+(:)"2(:*&(+#*/,)-1(

/0-''*1+( >Z).*+*'( *,( -1UX( 8MMPd( 90-''"'( *,( -1UX( PJJ_?X( ,*2#")-1( :.'*( +,)3/,3)*( .+(

.2#"),-',( .'('".+R( +/*'-)."+(S*/-3+*( .,( /-)).*+( .':")2-,."'(":(#.,/0X( ,.2S)*(-'%(

>.',*)$-3)-1?( ,.2.'6(&0./0( .+( .2#"),-',( ,"( .%*',.:R( +"3'%( +"3)/*+( -'%( +*6)*6-,*(

,-)6*,( :)"2( 2-+B*)( >@3S.'+,*.'X( 8MM`?U( !*2#")-1( :.'*( +,)3/,3)*( /3*+( -)*(

/"'+.%*)*%( ,"(S*( .2#"),-',( :")(3'%*)+,-'%.'6( +#**/0( .'(6*'*)-1( ,""( >G")*'g.( *,(

-1UX(8MMO?U(5*/-3+*(":(,0*(1-/B(":(,*2#")-1(:.'*(+,)3/,3)*(.':")2-,."'X(<H(3+*)+(-)*(

*[#*/,*%(,"(S*(2")*(+3//*++:31(.'(+#**/0(#*)/*#,."'(.'(]3.*,(1.+,*'.'6(/"'%.,."'+(

-+("##"+*%(,"(1.+,*'.'6(.'('".+R(+.,3-,."'+(><1-)BX(8MM`?U((

(

Z")(-'(.%*-1()*#)*+*',-,."'(":(+#*/,)-1(.':")2-,."'X(*-/0(*1*/,)"%*(/0-''*1(+0"31%(

#)"7.%*( +,.231-,."'( ,"( -( %.::*)*',( +*,( ":( -3%.,")R( '*3)"'+U( 53,( S*/-3+*( ":( ,0*(

0.601R( /"'%3/,.7*( :13.%( .'( ,0*( /"/01*-(S-,0.'6( ,0*( *1*/,)"%*+( ":( ,0*( .2#1-',X( ,0*(

/3))*',( +#)*-%+X( &0./0( )*+31,+( .'( ,0*( /3))*',( #31+*+( :)"2( %.::*)*',( *1*/,)"%*(

/0-''*1+( +,.231-,.'6( ,0*( +-2*( -3%.,")R( '*3)"'+( >90-''"'X( PJLN?U( F3*( ,"( ,0.+X(

0.60()*+"13,."'(.'(,0*()*#)*+*',-,."'(":(:)*]3*'/R(.':")2-,."'(.+('",(#"++.S1*(:")(

,0*( 3+*)+( ":( <H( %*7./*+( >G".g"3X( PJJL?U( =",( "'1R( .+( 6""%( +#*/,)-1( )*+"13,."'(

.2#"),-',(:")(+#**/0(.',*11.6.S.1.,RX(S3,(1"&(+#*/,)-1()*+"13,."'(-1+"(2*-'+(,0-,(.'(

-('".+R(+/*'-)."X(,0*)*(.+(-(6)*-,*)("7*)1-#(":(:)*]3*'/R(/"2#"'*',+(":('".+*(-'%(

+#**/0X( -'%( .'( -( /"2#*,.'6( ,-1B*)( +/*'-)."X(&0*)*(2")*( ,0-'("'*(#*)+"'( +#*-B(

+.231,-'*"3+1RX( ,0*)*( .+( -( 6)*-,*)( "7*)1-#( ":( 7"./*+( ":( %.::*)*',( +#*-B*)+( >5-*)(

-'%(D"")*X(PJJ`X(PJJNd(5"",0)"R%(*,(-1UX(PJJOd(Z*+,*'(-'%(41"2#X(PJLNd(G**B(-'%(

9322*)+X( PJJO?U( 5*/-3+*( ":( ,0.+X( <H( 3+*)+( 2-R( '",( S*( -S1*( ,"( %.+/).2.'-,*(

S*,&**'(+#**/0(+.6'-1+(-'%(S-/B6)"3'%('".+*(")(S*,&**'("7*)1-##.'6(7"./*+(":(

%.::*)*',(+#*-B*)+(><311.'6,"'(-'%(n*'6X(8MMLd(Z3(-'%(="6-B.X(8MM_?U((

(
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4)":"3'%(+*'+").'*3)-1(0*-).'6( 1"++X(&0./0(<H(3+*)+(+3::*)( :)"2X( .+(B'"&'(,"(S*(

-//"2#-'.*%( SR( '",( "'1R( -#"#,"+.+X( .U*U( -( %*-,0( ":( -3%.,")R( '*3)"'+X( S3,( .,( -1+"(

-::*/,+( ,0*( &-R( +3)7.7.'6( -3%.,")R( '*3)"'+( )*+#"'%( %3*( ,"( %*2R*1.'-,."'(

>90*#0*)%(-'%(b-)%.*X(8MMPd(91R(*,(-1UX(8MMK?U(Y#-),( :)"2(+*'+").'*3)-1(0*-).'6(

1"++X( -6.'6( -1+"( /-3+*+( %*2R*1.'-,."'( >5-),g"B.+X( 8MM`?U( !0.+( -::*/,+( ,0*(

,)-'+2.++."'( ":( -/,."'( #",*',.-1+( %3*( ,"( %*1-R*%( /"'%3/,."'( -'%( /0-'6*%(

)*:)-/,")R()*+#"'+*(,.2*+(&0./0(&"31%()*+31,(.'(,0*(1"++(":(,*2#")-1(+R'/0)"'R(.'(

.':")2-,."'(,)-'+2.,,*%(SR('*3)"'+(,"(,0*(S)-.'U(G"++(.'(+R'/0)"'R(&"31%(/-3+*(

#)"S1*2+(:")(0.60(+,.231-,."'()-,*+(-+(3+*%(SR(+"2*(#)"/*++.'6(+,)-,*6.*+(":(,0*(

<H( %*7./*+( ,"( /"%*( .',*'+.,R( -'%( ,*2#")-1( .':")2-,."'( >91R( *,( -1UX( 8MMK?U( H'( ,0.+(

)*6-)%X( .,( +0"31%( S*( '",*%( ,0-,( +"2*( :")2( ":( '-,3)-1( -+R'/0)"'R( 6*'*)-,*%( SR(

'*3)-1( e'".+*f( .'%3/.'6( +,"/0-+,./( )*+"'-'/*( .'( ,0*( -3%.,")R( +R+,*2( 0*1#+( .'(

'*3)"'-1( #)"/*++.'6( >9/02*)1( -'%( D/F"''*11X( 8MPN?X( -'%( 2-R( -1+"( 0*1#(

+*'+.,.7.,R( ,"(2"%31-,."'( .'( <H( 3+*)+( ><0-,,*)A**( -'%(@"S*),X( 8MMP?U( Y#-),( :)"2(

,0.+X( <H( 3+*)+( -1+"(0-7*( )*%3/*%(%R'-2./( )-'6*( -'%( ,0-,( %R'-2./( )-'6*( .,+*1:( .+(

%.7.%*%(.'("'1R(-(+2-11('32S*)(":(+,*#+U(!0.+(1.2.,-,."'(2-B*+(.,(%.::./31,(,"(/"%*(

.',*'+.,R( %.::*)*'/*+( .'( +.6'-1( :")( ,0*( 3+*)+( ":( <H( %*7./*+( >G".g"3( *,( -1UX( 8MMM?U(

Y/)"++$/0-''*1( +.6'-1( %.::*)*'/*+( -)*( .2#"),-',( ,"( .%*',.:R( 7"&*1+( .'( +#**/0( -+(

,0*R(*'/"%*( ,0*( 1"/-,."'(":( :")2-',( :)*]3*'/.*+( >F")2-'(*,(-1UX(PJJKd(G".g"3(*,(

-1UX(PJJL?U((

ABGBA +9411<7H<:-68-:@<<39-@<=3<@5267->259-36391<4=-2F@1475:-

Y+(2*',."'*%( *-)1.*)X( ,0"360( ,0*( <H( %*7./*( #-),.-11R( )*+,")*+( ,0*( 0*-).'6( ":( ,0*(

#)":"3'%1R( %*-:( .'%.7.%3-1+( +3/0( ,0-,( .,( 0*1#+( .'( 3'%*)+,-'%.'6( +#**/0X( ,0*(

.',*11.6.S.1.,R( S)*-B+( %"&'( .'( -( '".+R( +/*'-)."( ")( -( /"2#*,.'6( ,-1B*)( +/*'-)."U(

5*/-3+*( S-/B6)"3'%( '".+*( -'%( /"2#*,.'6( ,-1B*)+( -)*( /"22"'( .'( *7*)R%-R(

/"223'./-,."'X(.,( .+(%.::./31,(:")(<H(3+*)+(,"(3'%*)+,-'%(+#**/0(.'(1*++(,0-'(.%*-1(

+.,3-,."'+(":(*7*)R%-R(1.:*U(!0.+(.+(-'(.2#"),-',(.++3*(,0-,('**%+(,"(S*(-%%)*++*%(

.'(")%*)(,"(.2#)"7*(,0*(3+-S.1.,R(":(<H(%*7./*+(.'(-++.+,.'6(%-.1R(/"223'./-,."'U(

(
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W'*(":(,0*(#"++.S.1.,.*+(&0R(<H(3+*)+(:.'%(.,(%.::./31,(,"(3'%*)+,-'%(+#**/0(.'('".+R(

+/*'-)."+(.+(,0-,(,0*R(/"31%(0-7*(%.2.'.+0*%(.',*)-/,."'(":(/"6'.,.7*(2*/0-'.+2+(

&.,0( S",,"2$3#( +#**/0( +.6'-1U( 93/0( -( %.2.'.+0*%( .',*)-/,."'( /"31%( #"++.S1R(

)*%3/*(,"#$%"&'()*+,")-,."'(":(S",,"2$3#(-3%.,")R(/3*+X(&0./0(.+( .2#"),-',( :")(

+#**/0(#*)/*#,."'(.'(1*++(,0-'(.%*-1(+.,3-,."'+U(93/0(.',*)-/,."'X(-'%(.,+(#",*',.-1(

S)*-B%"&'X( /-'( S*( *[#1")*%( *[#*).2*',-11R( SR( ,*+,.'6( .',*))3#,*%$+#**/0(

#*)/*#,."'(.'(<H(3+*)+X(1.B*(.,(0-+(S**'(,*+,*%(&.,0(=b(-'%(bH(1.+,*'*)+(>5-+0:")%(

*,(-1UX(PJLLd(5-^B*',(-'%(<0-,,*)A**X(8MPMd(<0-,,*)A**(*,(-1UX(8MPMd(b366.'+X(PJK_d(

HR*)(*,(-1UX(8MMKd(D.11*)(-'%(G./B1.%*)X(PJ_Md(4"&*)+(-'%(9#*-B+X(PJKNd(4"&*)+(-'%(

c.1/"[X(PJKKd(90-:.)"(*,(-1UX(8MPP-?U(

(

4)*7."3+(+,3%.*+(%"'*(&.,0(=b(-'%(bH(1.+,*'*)+(#)"7.%*(+"2*(.2#"),-',(.'+.60,+(

.',"( 0"&( .',*))3#,*%$+#**/0( #*)/*#,."'( :3'/,."'+( .'( .2#-.)*%( -3%.,")R( +R+,*2(

-'%(0"&(,0*(%*6)**(":(,"#$%"&'()*+,")-,."'(":(S",,"2$3#(-3%.,")R(/3*+(-/0.*7*%(

SR( ,0*( /"6'.,.7*( +R+,*2(":(bH( 1.+,*'*)+( /"2#-)*+(&.,0( ,0-,( ":(=b( 1.+,*'*)+U( !0*(

.',*11.6.S.1.,R( ":( +#**/0( 2-+B*%( SR( '".+*X( .',*))3#,*%( SR( +.1*',( .',*)7-1+( ")(

.',*)1*-7*%(&.,0('".+*(S3)+,+(.+(:"3'%(,"(S*()*%3/*%(.'(bH(1.+,*'*)+(-+(/"2#-)*%(

&.,0(=b(1.+,*'*)+(>5-^B*',(*,(-1UX(8MPMd(Z*+,*'(-'%(41"2#X(PJJMd(h.'(-'%(=*1+"'X(

8MPMX(8MMO?U(

(

4).2-).1RX( )*%3/*%( :)*]3*'/R(+*1*/,.7.,R( ,0-,(-//"2#-'.*+(+*'+").'*3)-1(0*-).'6(

1"++(0-+(S**'()*:*))*%(,"(-+(-'(.2#"),-',()*-+"'(:")(,0.+(>5-^B*',X(8MMOd(D"")*X(

PJL_?U(9,3%.*+(%"'*(&.,0(<H(3+*)+(0-7*(.'%./-,*%(,0-,(.'(.%*-1(1.+,*'.'6(/"'%.,."'(

-'%( '".+*( /"'%.,."'X( +#**/0( .',*11.6.S.1.,R( .'/)*-+*+( -+( ,0*( '32S*)( ":( /0-''*1+(

.'/)*-+*+X( .'%./-,.'6( ,0-,( +#*/,)-1( )*+"13,."'( .+( -'( .2#"),-',( :-/,")( .'(

.',*11.6.S.1.,R(:")(<H(3+*)+(-+(&*11(>F")2-'(*,(-1UX(PJJKd(Z.+02-'(*,(-1UX(PJJKd(Z3(*,(

-1UX(PJJLd(Z3(-'%(="6-B.X(8MM_?U(9.2.1-)1RX(5-^B*',(>8MP8?(,*+,*%(4@(S*'*:.,(&.,0(

=b( 1.+,*'*)+( #)*+*',*%( &.,0( '".+*$S-'%( 7"/"%*%( +#**/0( ":( 7-)."3+( +#*/,)-1(

)*+"13,."'X( -'%( :"3'%( 4@( S*'*:.,( "'1R( -,( 0.60( +#*/,)-1( )*+"13,."'( >-S"7*( L(

/0-''*1+?U( (53,(Z).*+*'(*,(-1U(>8MMP?(:"3'%(,0-,(,0*(3+*:31(+#*/,)-1()*+"13,."'(:")(

<H( 3+*)+( .+( 1.2.,*%( ,"( "'1R( 3#( ,"( -S"3,( L( /0-''*1+X( &0*)*-+( :")( =b( 1.+,*'*)+(
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#)*+*',*%( '".+*$S-'%( 7"/"%*%( +#**/0( +.231-,.'6( <H( #)"/*++.'6X( ,0*( 3+*:31(

+#*/,)-1( )*+"13,."'( .+( 3#( ,"( 8M( /0-''*1+U( 5-+*%( "'( ,0*+*( *-)1.*)( )*+31,+X( .'( ,0*(

S*6.''.'6(":(,0.+(40F(&")BX(&*(0-7*(#)*%./,*%(,0-,(1"&(+#*/,)-1()*+"13,."'(&"31%(

1*-%( ,"( )*%3/*%( .',*))3#,*%$+#**/0( #*)/*#,."'( SR( <H( 3+*)+( -+( /"2#-)*%( ,"( =b(

1.+,*'*)+U((

(

(H'( -( +,3%R( %"'*( &.,0( =b( .'%.7.%3-1+( 1.+,*'.'6( ,"( '".+*$S-'%( 7"/"%*%( +#**/0X(

5-^B*',( -'%( <0-,,*)A**( >8MPM?( :"3'%( ,0-,( -%%.'6( 3'#)"/*++*%( 1"&$:)*]3*'/R(

+#**/0( .':")2-,."'( ,"( 7"/"%*%( +#**/0( +.6'.:./-',1R( .2#)"7*+( .,+( .',*11.6.S.1.,RU(

!0.+( .'%./-,*+( ,0-,( .'( 1"&( +#*/,)-1( )*+"13,."'( 0*-).'6X( #.,/0( /3*+( -)*( 7*)R(

.2#"),-',( .'( ,"#$%"&'( )*+,")-,."'( ":( %*6)-%*%( +#**/0U( !0*( -3,0")+( +#*/31-,*%(

,0-,(,0.+(2-R(S*(S*/-3+*(,0*(S",,"2$3#(#.,/0(/3*+(0*1#(.'(#*)/*#,3-1(6)"3#.'6(":(

+#**/0( #"),."'+( -/)"++( .',*))3#,."'+( >=*30"::X( 8MM`?U( 9.'/*( ,0*( +#*/,)-1(

)*+"13,."'(,0)"360(<H(%*7./*+(.+(7*)R(1"&X(-'%(#.,/0(/3*+(-)*(*.,0*)(1"+,(")(1.2.,*%(

.'(<H(#)"/*++.'6(>*[/*#,(&0*'(,0*(<H(3+*)(0-+()*+.%3-1(0*-).'6?(><1-)BX(8MM`d(o.'(

-'%(W[*'0-2X(8MMO?U(D")*(+#*/.:./-11RX(#1-/*(*'/"%.'6(":(,0*(#.,/0(.+(1.2.,*%(%3*(

,"(/0-''*1(.',*)-/,."'(-'%(+#)*-%(":(*[/.,-,."'(&0.1*(,*2#")-1(#.,/0(")(#*)."%./.,R(

.+( 1"+,(%3*( ,"( ,0*( 1"++(":( ,*2#")-1( :.'*(+,)3/,3)*( ,0"360(<H(#)"/*++.'6U(5-+*%("'(

,0*+*X("'*(/-'(#)*%./,(,0-,(<H(3+*)+(&"31%(0-7*(%.::./31,R( .'(#*)/*#,3-1(6)"3#.'6(

-'%(.',*))3#,*%$+#**/0(#*)/*#,."'U((

(

5R(+.231-,.'6(0*-).'6(1"++(&.,0('".+*(2-+B.'6X(+"2*(+,3%.*+(:"3'%(,0-,(-3%.S.1.,R(

.,+*1:( .+( -'( .2#"),-',( )*-+"'( -#-),( :)"2( ")( -1"'6( &.,0( )*%3/*%( :)*]3*'/R(

+*1*/,.7.,R( ,"( *[#1-.'( )*%3/*%( .',*))3#,*%$+#**/0( #*)/*#,."'( .'( bH( 1.+,*'*)+(

>Z1")*',.'*( -'%(533+X( PJL`d( h.'( -'%(=*1+"'X( 8MPMX( 8MMOd( G**( -'%(b32*+X( PJJNd(

n3)*B( -'%( F*10")'*X( PJLK?U( 9.'/*( <H( 3+*)+( 0-7*( 1"+,( )*%3'%-'/R( .'( ,0*( +#**/0(

+.6'-1( %*1.7*)*%( ,0)"360( ,0*( %*7./*X( ,0.+( 2-R( S*( -'( .2#"),-',( :-/,")( :")(

.',*))3#,*%$+#**/0(#*)/*#,."'U(

(
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Y:")*2*',."'*%( +,3%.*+( #)"7.%*( -'( "7*)7.*&( ":( ,0*( 3'%*)1R.'6( 2*/0-'.+2+( ":(

.',*))3#,*%$+#**/0(#*)/*#,."'(-'%( ,0*( .'0*)*',( 1.2.,-,."'+(":( ,0*(<H(#)"/*++.'6U(

Y1,0"360( %.::*)*'/*+( *[.+,( S*,&**'( +#**/0( #*)/*#,."'( &.,0( -/,3-1( <H( +.6'-1(

#)"/*++.'6(-'%( ,0*(=b(+#**/0(#*)/*#,."'(&.,0(")(&.,0"3,('".+*$S-'%(7"/"%.'6X(

,0*(+-.%("7*)7.*&(0*1#+(,"(#)*%./,( ,0-,( .',*))3#,*%$+#**/0(#*)/*#,."'(+0"31%(S*(

-S+*',( ")( S*( %*:./.*',( .'( <H( 3+*)+( -+( /"2#-)*%( &.,0( =b( 1.+,*'*)+U( !0.+( ,0*+.+(

/"2#).+*+(+,3%.*+(,0-,(,)R(,"(*+,-S1.+0(,0*(7*)-/.,R(":(,0.+(*[#*/,-,."'U((

ABI J2F-68-59<-59<:2:-

!0*("7*)-)/0.'6()*+*-)/0(]3*+,."'+(":(,0.+(,0*+.+(-)*I((

PU( F"*+( ,0*( .',*))3#,*%$+#**/0( #*)/*#,."'( SR( <H( 3+*)+( %.::*)( :)"2( ,0-,( ":( =b(

1.+,*'*)+p((

8U(H:(R*+X(,0*'(&0-,(3'%*)1R.'6(2*/0-'.+2+(2-R(S*(/-3+.'6(,0.+(%.::*)*'/*p(

(

!0*( +,3%.*+( #)*+*',*%( .'( ,0.+( ,0*+.+( )*#"),( *[#*).2*',+( /"'%3/,*%( &.,0( =b(

1.+,*'*)+( -'%( <H( 3+*)+( ,"( *[#1")*( .:( "'*( ":( ,0*( /"',).S3,.'6( :-/,")+( ,"( #"")*)(

+#**/0(#*)/*#,."'(.'(S-/B6)"3'%('".+*(:")(<H(3+*)+(2-R(S*(,0-,(<H(3+*)+(-)*('",(

-S1*(,"(%*#1"R(,"#$%"&'(+#**/0(2*/0-'.+2+(-+(*::./.*',1R(-+(=b(1.+,*'*)+(%3*(,"(

,0*(%*6)-%-,."'+(.2#"+*%("'(,0*(+#**/0(+.6'-1(SR(0*-).'6(.2#-.)2*',(-'%\")(,0*(

<H( +.6'-1( ,)-'+2.++."'U( !"( +R+,*2-,./-11R( *[#1")*( ,0*( .',*)-/,."'+( ":( S",,"2$3#(

+#**/0( /3*+( ,0-,( /-'( S*( -::*/,*%( SR( 0*-).'6( .2#-.)2*',( -'%\")( <H( +.6'-1(

,)-'+2.++."'(&.,0( ,"#$%"&'(2*/0-'.+2+X( H( /"'%3/,*%(-('32S*)(":( *[#*).2*',+(

3+.'6( .',*))3#,*%( +#**/0( +,.231.U( H'( 7-)."3+( +,3%.*+( #)*+*',*%( .'( ,0*( ,0*+.+( H(

,*+,*%(,0*(*::*/,(":(%*6)-%-,."'+( .'0*)*',(,"(0*-).'6( .2#-.)2*',X(+3/0(-+( 1"++(":(

-3%.S.1.,Rd( *::*/,( ":( -2"3',( ":( S",,"2$3#( +#**/0( /3*+d( *::*/,( ":( ,"#$%"&'(

)*+,")-,."'( -S.1.,.*+d( -'%( *::*/,( ":( :)"',$*'%( #)"/*++.'6( "'( #*)/*#,."'( ":(

.',*))3#,*%(+#**/0U(

((

!0*(+,3%.*+(#)*+*',*%( .'( ,0.+( ,0*+.+(-)*(/"6'.,.7*$S*0-7."3)-1( .'('-,3)*U(Z")( ,0*(

:.)+,( ,&"( +,3%.*+X( .',*11.6.S.1.,R( ":( .',*))3#,*%( +#**/0X( -'%( :")( ,0*( ,0.)%( +,3%RX(
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#0"'*2./( )*+,")-,."'(&-+( .'7*+,.6-,*%U( Z")( ,0*+*( +,3%.*+X(2*-'.'6:31( +*',*'/*+(

&.,0( 0.60( /"',*[,( &*)*( 3+*%U( G.+,*'.'6( +/*'-)."+( &.,0( /"',)"11*%( %.::./31,R(

,).66*).'6( -'( .',*)-/,."'( ":( #*).#0*)-1( -'%( /"6'.,.7*( #)"/*++*+( ":( +#**/0(

#*)/*#,."'( &-+( +.231-,*%( SR( #*)."%./-11R( .',*))3#,.'6( ,0*( +*',*'/*+( .'( 7-)."3+(

:")2+X( .U*UX( .',*))3#,.'6( &.,0( #*)."%./( +.1*',( 6-#+X( -'%\")( &.,0( ,0*+*( 6-#+( :.11*%(

&.,0( '".+*( S3)+,+U( Z")( ,0*( 1-+,( +,3%RX( 2*-'.'6:31( &")%+( -'%( +R',0*,./( 7"&*1(

+"3'%+(.',*))3#,*%(&.,0(+.'61*(,*2#")-1(6-#+(&*)*(3+*%(.'(")%*)(,"(2*-+3)*(6-#(

%*,*/,."'( ,0)*+0"1%( .'( +#**/0( -'%( +#**/0$1.B*( +,.231.( ,"( ,*+,( ,0*( *::*/,( ":( :)"',$

*'%(#)"/*++.'6("'(,0*(#*)/*#,."'(":(S",,"2$3#(+.6'-1+U(Z")(2"+,(":(,0*(+,3%.*+(.'(

,0*( ,0*+.+X( ,0*( #*):")2-'/*( ":( <H( 3+*)+( &-+( /"2#-)*%( &.,0( ,0*( /"',)"1( 6)"3#(

/"2#).+.'6(=b(1.+,*'*)+X(+"2*,.2*+(-1+"(,*+,*%(&.,0(-'(-/"3+,./(+.231-,."'(":(<H+U(

ABK ./5127<-68-59<-394@5<=:-

Z"11"&.'6( .+( -'("3,1.'*(":( ,0*( )*+*-)/0(]3*+,."'+(-'%( ,0*( /"))*+#"'%.'6( +,3%.*+(

*[#1").'6( ,0*( )*+*-)/0( ]3*+,."'+U( E-/0( +,3%R( .+( )*#"),*%( .'( -'( .'%.7.%3-1( +*1:$

/"',-.'*%(/0-#,*)U((

(

+94@5<=- CB- $88<35:- 68- 16>)@4::- 8215<=27H- 67- 275<112H202125?- 68- @<=26;23411?-

275<==/@5<;-:@<<39-

>*"*(-.?! N%*"'#+)O! 8()! (%B#D#&#'4! (&+)*! *PA&(#)! '?*! -*B%.*B! #)'*&&#0#D#&#'4! +6!

#)'*--%A'*B!"A**.?!#)!?#0?!6-*N%*).4!?*(-#)0!&+""!"#'%('#+)"Q((

(

4)*7."3+( )*+*-)/0( 0-+( +0"&'( bH( .'%.7.%3-1+( ,"( 0-7*( 1"&( .',*11.6.S.1.,R( ":(

,*2#")-11R( .',*))3#,*%( +#**/0( -+( /"2#-)*%( &.,0( =b( 1.+,*'*)+( >5-^B*',( *,( -1UX(

8MPMd(h.'(-'%(=*1+"'X(8MPM?U(<"31%(,0.+(1"&(.',*11.6.S.1.,R(S*(+.2#1R(#*).#0*)-1(.'(

'-,3)*p(!0*(:.)+,(+,3%RX()*#"),*%(.'(<0-#,*)(8X(.'7*+,.6-,*+(.:(,0*(1"&(.',*11.6.S.1.,R(

":( .',*))3#,*%( +#**/0( .'( bH( /-'( S*( *[#1-.'*%( "'( ,0*( S-+.+( ":( "'1R( )*%3/*%(

-3%.S.1.,R( ":( 0.60( :)*]3*'/R( /"2#"'*',+( .'+,*-%( ":( )*:*)).'6( ,"( -'R(

+3#)-,0)*+0"1%( :-/,")+U( !0*( 1"++( ":( -3%.S.1.,R( ":( 0.60( :)*]3*'/R( /"2#"'*',+( .'(

S",,"2$3#( +#**/0( /3*+( -1"'*( 2-R( /-3+*( %.::./31,R( .'( ,"#$%"&'( )*+,")-,."'( ":(
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+#**/0(.',*))3#,*%(&.,0(+.1*'/*U(!"(,*+,(,0.+X(+.1*',(.',*))3#,."'+(-,(+1"&(-'%(:-+,(

)-,*+( &*)*( .',)"%3/*%U( !0.+( .',*))3#,*%( +#**/0( &-+( ,0*'( 1"&$#-++( :.1,*)*%( -,(

7-)."3+( /3,$"::( :)*]3*'/.*+( -'%( :.1,*)( ")%*)+( ,"( .'%3/*( ,0*( *::*/,( ":( 1"++( ":(

-3%.S.1.,RX( .'( /"':.63)-,."'+( ,0-,( +.231-,*%( 0.60$:)*]3*'/R( 0*-).'6( 1"++U( !0*(

*[#*).2*',(&-+( )3'( "'( R"3'6(=b( 1.+,*'*)+( ,"(2.'.2.g*( -'R( #",*',.-1( *::*/,+( ":(

-6.'6(-'%(+3#)-,0)*+0"1%(%*:./.,+U((

(

c*(*[#*/,*%(,0-,(,0*(=b(1.+,*'*)+(#)*+*',*%(&.,0(1"&$#-++(:.1,*)*%(+#**/0(&"31%(

+0"&(#"")*)(.',*11.6.S.1.,R(":(.',*))3#,*%(+#**/0(,0-'(,0*(=b(1.+,*'*)+(#)*+*',*%(

&.,0( '")2-1( +#**/0U( !0*( #).2-)R( :.'%.'6( ":( ,0.+( +,3%R(&-+( ,0-,X(&0.1*( -( 1"++( ":(

-3%.S.1.,R( %"*+( -::*/,( .',*11.6.S.1.,R( ":( .',*))3#,*%( +#**/0X( ,0*( %*6)**( ":( 1"++( ":(

.',*11.6.S.1.,R(/-''",(S*(*[#1-.'*%("'1R("'(,0*(S-+.+(":(-3%.S.1.,RU(

(

+94@5<=-EB-#9<-275<112H202125?-68- 275<==/@5<;-:@<<39L-+6391<4=- 2F@1475-/:<=:-

47;-",-12:5<7<=:-(

>*"*(-.?!N%*"'#+)O!8()!8;!%"*-"!%)B*-"'()B!#)'*--%A'*B!"A**.?Q!;"!#'!.+$A(-(D&*!'+!

R3! &#"'*)*-"Q! ;6! )+S! '?*)! .()! '?*! &+""! +6! "A*.'-+T'*$A+-(&! -*"+&%'#+)! (&+)*! *PA&(#)!

'?*!B#66*-*).*"Q!!

-

!0*( +,3%R( )*#"),*%( .'( /0-#,*)( N( .'7*+,.6-,*+( .:( <H( 3+*)+( /-'( %*2"'+,)-,*(

.',*))3#,*%$+#**/0( #*)/*#,."'X( -'%( /"2#-)*+( ,0*.)( #*):")2-'/*( &.,0( =b(

1.+,*'*)+U( <"2#1*,*( .'-S.1.,R( ,"( 3'%*)+,-'%( .',*))3#,*%( +#**/0(&"31%( .'%./-,*( -(

:-.13)*( ":( ,0*( /"6'.,.7*( 2*/0-'.+2( ,"( ,)-/B( ,0*( -3%.,")R( /3*+( .'( ,0*( .',-/,(

61.2#+*+( ":( +#**/0( -'%( .',*6)-,*( ,0*2( -/)"++( +.1*',( .',*)7-1+U( !0*( .',*))3#,*%$

+#**/0(#*)/*#,."'(&-+(:"3'%(,"(#*)+.+,(S3,( .,(&-+( 1*++(,0-'(,0-,(":(=b(1.+,*'*)+U(

G"++(":(+#*/,)-1()*+"13,."'(-++"/.-,*%(&.,0(<H(#)"/*++.'6(&-+(,*+,*%(-+(-(#"++.S1*(

)*-+"'( S*0.'%( )*%3/*%( .',*))3#,*%$+#**/0( #*)/*#,."'( .'( <H( 3+*)+U( !0*(

#*):")2-'/*( ":( =b( 1.+,*'*)+( #)*+*',*%( &.,0( +,-'%-)%( L$/0-''*1( '".+*$S-'%(

7"/"%.'6(&-+(:"3'%(,"(S*(S*,,*)(,0-'(,0*(#*):")2-'/*(":(<H(1.+,*'*)+U((

(
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Z3),0*)X( ,0*( /"2S.'*%( *::*/,( ":( ",0*)( +3#)-,0)*+0"1%( :-/,")+X( U#V2( -6.'6X( 1"&(

.',*11.6.S.1.,R( ":( +#**/0( .'( ]3.*,X( :)"',$*'%( #)"/*++.'6X( *,/U( &-+( ,0*'( ,*+,*%( SR(

/"2#-).'6(<H(3+*)+f(#*):")2-'/*(&.,0(,0-,(":(-6*$2-,/0*%(-'%(S-+*1.'*q+#**/0$

.',*11.6.S.1.,R$#*):")2-'/*( 2-,/0*%( =b( 1.+,*'*)+( #)*+*',*%( &.,0( '".+*$S-'%(

7"/"%*%(+#**/0U(H,(&-+(:"3'%(,0-,(1"++(":(+#*/,)-1()*+"13,."'(-'%(/"6'.,.7*(:-/,")+(

+3/0( -+( -6.'6( 2-R( *[#1-.'( -( 1-)6*( *[,*',( ":( ,0*( %.::./31,R( .'( 3'%*)+,-'%.'6(

.',*))3#,*%(+#**/0U(H2#"),-',(/"'/13+."'+(-S"3,(,0*(,*2#")-1(#)"/*++.'6(-S.1.,R(

":(<H(3+*)+(-)*(%)-&'U(l+*:31("S+*)7-,."'+(-S"3,(2*,0"%"1"6./-1(#-)-2*,*)+(3+*%(

.'('".+*$S-'%(7"/"%*)(+,3%.*+(-)*(%.+/3++*%U((

(

+94@5<=-GB-#6@);6>7-=<:56=45267-68-:@<<39-27-36391<4=)2F@1475-/:<=:(

>*"*(-.?! N%*"'#+)O! 8()! 8;! %"*-"! D*)*6#'! 6-+$! A?+)*$#.! -*"'+-('#+)Q! ;6! 4*"S! #"! '?*!

D*)*6#'! .+$A(-(D&*! '+!R3! &#"'*)*-"Q! ;6!)+'S! .()! &+""!+6! "A*.'-+T'*$A+-(&! -*"+&%'#+)!

(&+)*!*PA&(#)!'?*!B#66*-*).*"Q!(

(

<0-#,*)( `( )*#"),+( ,0*( +,3%R( ,0-,( .'7*+,.6-,*+( .:( -%%.,."'( ":( '".+*( .',"( +.1*',(

.',*)7-1+( .'( .',*))3#,*%( +#**/0(&"31%( .'%3/*( #0"'*2./( )*+,")-,."'( .'( <H( 3+*)+U(

4)*+*'/*( ":( #0"'*2./( )*+,")-,."'( &"31%( .'%./-,*( -( +3//*++:31( .',*)-/,."'(

S*,&**'( ,0*( /"6'.,.7*( 2*/0-'.+2( -'%( S",,"2$3#( -3%.,")R( /3*+X( &0*)*-+( '"(

#0"'*2./()*+,")-,."'(&"31%(.'%./-,*(",0*)&.+*U((

(

!0*(S*'*:.,( :)"2(#0"'*2./()*+,")-,."'( :")(<H(3+*)+(&-+(-1+"(/"2#-)*%(&.,0(=b(

1.+,*'*)+U( !"( .'7*+,.6-,*( ,0*( *::*/,( ":( 1"++( ":( +#*/,)"$,*2#")-1( )*+"13,."'X( =b(

1.+,*'*)+(#)*+*',*%(&.,0('".+*$S-'%(7"/"%*%(+#**/0(&*)*(-1+"(.'/13%*%U(<H(3+*)+(

&*)*( :"3'%( ,"(-,,-.'(S*'*:.,( :)"2(#0"'*2./( )*+,")-,."'(S3,( .'(-(%.::*)*',( +*,(":(

/"'%.,."'+(,0-'(=b(1.+,*'*)+U(!0.+(.'%./-,*%(,0-,(,0*.)()*+,")-,."'(-S.1.,.*+X(-1"'6(

&.,0( ,0*.)( ,)-/B.'6( -'%( .',*6)-,.'6( -S.1.,.*+( -+( ,*+,*%( .'( /0-#,*)( NX( &*)*X( &0.1*(

:3'/,."'-1X( +,.11( 1.2.,*%U( <3)."3+1RX( "'1R( '".+*$S-'%( 7"/"%*%( +#**/0( 1.+,*'*)+( %.%(

'",(%*2"'+,)-,*(+3+,-.'*%(S*'*:.,(":(#0"'*2./()*+,")-,."'U(!0*(+,3%R(%.+/3++*+(
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,0*()*-+"'+(:")(,0.+X(-1"'6(&.,0(,0*(.'+.60,+(6-.'*%(-S"3,(,0*(,*2#")-1(#)"/*++.'6(

-S.1.,.*+(":(<H(3+*)+U((

(

(<"',.'3.,R( .113+."'(&-+( -1+"(2*-+3)*%( .'( ,0.+( +,3%RU( Y1,0"360X( "7*)-11X( <H( 3+*)+(

%.+#1-R*%( +.6'.:./-',( /"',.'3.,R( .113+."'X( ,0*R( 0-%( %.::./31,R( .'( )*6.+,*).'6( +.1*',(

.',*)7-1+(&0*'( ,0*( +*',*'/*+(&*)*( .',*))3#,*%(&.,0( )*1-,.7*1R( +0"),*)( %3)-,."'(

+.1*',(.',*)7-1+U(!0*(.2#1./-,."'+(":(,0.+(:.'%.'6(-)*(%.+/3++*%U((

(

+94@5<=- IB- #<F@6=41- M4@- (<5<35267- 27- :@<<39)12D<- :52F/12- 0?- /:<=:- 68-

36391<4=-2F@1475:L-8=<<)82<1;-47;-;2=<35-:52F/145267-

>*"*(-.?! N%*"'#+)O! 8()! -*B%.*B! "A*.'-(&! -*"+&%'#+)! ()B! B#"'+-'#+)! 6-+$! 6-+)'T*)B!

A-+.*""#)0!(66*.'!B*'*.'#+)!+6!'*$A+-(&!0(A"!#)!.+$A&*P!"'#$%&#!&#,*!"A**.?Q(

(

<H( 3+*)+f( :-.13)*( ,"( %.+,.'/,1R( %*,*/,( +.1*',( .',*)7-1+( .'( +#**/0( .'( ,0*( /"',.'3.,R(

.113+."'(+,3%R(1*%(,"(,0*()*+*-)/0(]3*+,."'(.:(,0*R(-)*()*-11R(+*'+.,.7*(,"(,*2#")-1(

6-#+U( H,( &-+( +3+#*/,*%( ,0-,( :)"',$*'%( #)"/*++.'6( ":( ,0*( <H( %*7./*( /"31%( S*(

+2*-).'6(,0*(,*2#")-1(6-#+(2-B.'6(,0*(,*2#")-11R( .',*))3#,*%(+*',*'/*+(+"3'%(

/"',.'3"3+U(W'(,0*(/"',)-)RX(1"&(+#*/,)-1()*+"13,."'(-++"/.-,*%(&.,0(<H(#)"/*++.'6(

2-R( )*+31,( .'( <H( 3+*)+( 0-7.'6( ,"(2"'.,")( :*&*)( /0-''*1+( :")( ,0*( "//3))*'/*( ":(

6-#+X( ,0*)*SR( 0*1#.'6( <H( 3+*)+( .'( %*,*/,.'6( 6-#+( .'( /"2#1*[( +,.231.U( <0-#,*)( _(

)*#"),+(,0*(+,3%R(,0-,(.'7*+,.6-,*%(<H(3+*)+f(+*'+.,.7.,R(,"(,*2#")-1(6-#+(.'(+#**/0(

+,.231.( -'%( ,0*( )"1*( #1-R*%( SR( :)"',$*'%( #)"/*++.'6( .'( %*,*/,.'6( ,0*( 6-#+U( C-#(

%*,*/,."'(,0)*+0"1%+(":(<H(3+*)+(&*)*(2*-+3)*%(&.,0(+#**/0(+,.231.(-'%(+R',0*,./(

7"&*1+X( -'%( ,0*( *::*/,( ":( :)*]3*'/R( -'%( -2#1.,3%*(2"%31-,."'(&-+( .'7*+,.6-,*%(

&.,0(-'%(&.,0"3,(,0*(-3,"2-,./(6-.'(/"',)"1(>YC<?(-+(,0*(:)"',$*'%(#)"/*++.'6U(

(

H,( &-+( *[#*/,*%( ,0-,( <H( 3+*)+( 2-R( S*'*:.,( :)"2( 1"&( +#*/,)-1( )*+"13,."'( .'(

%*,*/,.'6(6-#(.'(+#**/0X(S3,(,0.+(S*'*:.,(2-R(S*(%.2.'.+0*%(SR(YC<U(<H(3+*)+f(6-#(

%*,*/,."'( ,0)*+0"1%+( &*)*( :"3'%( ,"( S*( +.6'.:./-',1R( 0.60*)( ,0-'( ,0"+*( ":( =b(

1.+,*'*)+U(53,(&0*'(,0*(#)"/*++")(":(,0*(<H(%*7./*(>-'%(,0*(:)"',$*'%(#)"/*++.'6?(

.+( SR#-++*%X( ,0)"360(%.)*/,( +,.231-,."'(3+.'6( -( )*+*-)/0( .',*):-/*X( <H( 3+*)+f( 6-#(
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%*,*/,."'(,0)*+0"1%+(S*/"2*(/"2#-)-S1*(,"( ,0"+*(":(=b(1.+,*'*)+X( .'%./-,.'6(,0*(

)"1*(":(:)"',$*'%(#)"/*++.'6X(*U6U(YC<(2-R(#1-R(.'(6-#(%*,*/,."'U(H,(-1+"(.'%./-,*+(

,0-,(-1,0"360(/*',)-1(/"6'.,.7*(:-/,")+()*1-,*%(,"(%*,*/,.'6(6-#+(2-R(S*( .',-/,( .'(

<H( 3+*)+X( #*).#0*)-1( :-/,")+( 2-R( -::*/,( ,0*( #*):")2-'/*( .'( ,*2#")-1( )*+"13,."'(

,-+B+U((

(

+94@5<=-KB-(2:3/::267(

<0-#,*)(O("3,1.'*+(,0*(/"'/13+."'(-'%(,0*(6)-'%(#./,3)*("'(,0*(S-+.+(":(,0*(2-.'(

:.'%.'6+()*#"),*%(.'(,0*(#)*/*%.'6(/0-#,*)+U(!0*(.2#1./-,."'+(":(,0*+*(:.'%.'6+(-)*(

-1+"(%.+/3++*%U((

(

(





(

(

(

(

(

(

+94@5<=-C-

$88<35:-68-16>)@4::-8215<=27H-67-275<112H202125?-68-

@<=26;23411?-275<==/@5<;-:@<<39--

(

(

4)-'*+0(50-)6-7-(

F*'.g(5-^B*',(

(

(

(

(

(

(

(

(

(

(

43S1.+0*%(.'(2"%.:.*%(:")2I(

50-)6-7-X( 4UX( 5-^B*',X( FUX( 8MP8U( E::*/,+( ":( 1"&$#-++( :.1,*).'6( "'( .',*11.6.S.1.,R( ":(

#*)."%./-11R(.',*))3#,*%(+#**/0U(hU(Y/"3+,U(9"/U(Y2U(PNPX(EGLKqEGJ8U(

(

!



 

(

J0:5=435-

5?*!.+$D#)*B!*66*.'!+6!&+WTA(""!6#&'*-#)0!J.%'T+66!6-*N%*).#*"!D*'W**)!XLL!()B!ELLL!3VM!()B!

A*-#+B#.! #)'*--%A'#+)"! J12X! ()B! 1L! 3VM! +)! "A**.?! #)'*&&#0#D#&#'4! W("! #)U*"'#0('*B2! Y?*)!

.+$D#)*BS! #)'*&&#0#D#&#'4!W("! &+W*-! '?()! *(.?!$()#A%&('#+)!(&+)*S! *U*)! #)! "+$*! .+)B#'#+)"!

W?*-*!'?*-*!W("!)+!*66*.'!6-+$!(!"#)0&*!$()#A%&('#+)!J"%.?!("!'?*!6("'!#)'*--%A'#+)!-('*!+6!

1L! 3VM2! H4! %"#)0! 4+%)0! )+-$(&T?*(-#)0! &#"'*)*-"S! A+'*)'#(&! "%A-('?-*"?+&B! B*6#.#'"! ()B!

(0*#)0!*66*.'"!'?('!$(4!+..%-!B%*!'+!?*(-#)0!#$A(#-$*)'!W*-*!*&#$#)('*B2!5?%"S!'?*!-*"%&'"!

#$A&4!'?('!-*B%.*B!(%B#D#&#'4!+6!?#0?T6-*N%*).4!"A**.?!.+$A+)*)'"!$(4!A(-'#(&&4!*PA&(#)!'?*!

-*B%.*B!#)'*&&#0#D#&#'4!+6!#)'*--%A'*B!"A**.?!#)!?*(-#)0!#$A(#-*B!A*-"+)"2!

!!

CBA !75=6;/35267-

b32-'( -3%.,")R( +R+,*2(0-+( -( )*2-)B-S1*( /-#-/.,R( :")( 3'%*)+,-'%.'6( +#**/0( .'(

-%7*)+*(/"'%.,."'+U(Z")(*[-2#1*X(+#**/0(.',*))3#,*%(&.,0(#*)."%./(+.1*',(.',*)7-1+(

)*2-.'+(0.601R( .',*11.6.S1*X( *+#*/.-11R( -,( :-+,( .',*))3#,."'( )-,*+X( %*+#.,*( "2.,,.'6(

3#( ,"( _Mi(":( ,0*( +.6'-1( >D.11*)( -'%( G./B1.%*)X( PJ_Md( 4"&*)+( -'%( 9#*-B+X( PJKN?U(

!0*( 0.60( 1*7*1( .',*11.6.S.1.,R( ":( .',*))3#,*%( +#**/0( .+( #-),.-11R( -,,).S3,*%( ,"( ,0*(

,"#$%"&'( )*#-.)( 2*/0-'.+2+( ":( ,0*( -3%.,")R( +R+,*2( ,0-,( 3+*( /"',*[,X(

*[#*/,-,."'+(-'%(1.'63.+,./()31*+(><0-,,*)A**(*,(-1UX(8MPMd(9/0'",g(*,(-1UX(8MMJ?U((

(

@*/*',1RX( h.'( -'%( =*1+"'( >8MPM?( ,*+,*%( .',*11.6.S.1.,R( ":( .',*))3#,*%( +#**/0( .'(

'")2-1$0*-).'6( >=b?( -'%( 0*-).'6$.2#-.)*%( >bH?( 1.+,*'*)+( :")( .',*))3#,."'( )-,*+(

S*,&**'(P(-'%(PO(bgU((c0.1*(+1"&*)(.',*))3#,."'()-,*+(>r`(bg?(-%7*)+*1R(-::*/,*%(

S",0( 6)"3#+X( #*):")2-'/*( SR( bH( 1.+,*'*)+( &-+( 1"&*)( -,( -11( .',*))3#,."'( )-,*+U(

5-^B*',(*,( -1( >8MPM?( :3),0*)( :"3'%( ,0-,X( -,( ,0*( +1"&( .',*))3#,."'( )-,*+( >P$8(bg?X(

,0*(#*):")2-'/*(":(,0*(bH( 1.+,*'*)+(&-+('*6-,.7*1R(/"))*1-,*%(&.,0(,0*(%*6)**(":(

0*-).'6(1"++(>-'%(,0*(-6*(":(,0*(1.+,*'*)?U(((

(
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H,(.+('",(R*,(/1*-)(&0-,(:-/,")+(/-3+*(,0*(#"")(.',*11.6.S.1.,R(":(.',*))3#,*%(+#**/0(

.'(0*-).'6(.2#-.)2*',U(c0.1*(,0)*+0"1%(*1*7-,."'(-'%()*%3/*%(-3%.S.1.,R(>h.'(-'%(

=*1+"'X( 8MMO?( -'%( +3#)-,0)*+0"1%( %*:./.,+X( +3/0( -+( ,*2#")-1( -'%( +#*/,)-1(

%*6)-%-,."'(>C'-'+.-(*,(-1UX(8MPMd(b")&.,g(*,(-1UX(8MM8?X(%3*(,"(0*-).'6(1"++(/"31%(

-::*/,( ,0*( S",,"2$3#( +#**/0( /3*+X( )*%3/*%( /"6'.,.7*( )*+"3)/*+( %3*( ,"( -6*.'6(

>C")%"'$9-1-',( -'%( Z.,g6.SS"'+X( PJJN?( /"31%( -::*/,( ,0*( ,"#$%"&'( )*#-.)(

2*/0-'.+2+U(

(

H'( ,0.+( +,3%RX( -+( -( :.)+,( +,*#( ,"&-)%+( .'7*+,.6-,.'6( ,0*( :-/,")+( /-3+.'6( )*%3/*%(

.',*11.6.S.1.,R(":(.',*))3#,*%(+#**/0(&.,0(0*-).'6(.2#-.)2*',X(&*(-.2*%(,"(*[#1")*(

,0*( *::*/,( ":( -3%.S.1.,R( -1"'*X( &.,0"3,( -'R( ",0*)( #",*',.-1( :-/,")+( 2*',."'*%(

S*:")*U(Y(+R+,*2-,./(1"++(":(0.60$:)*]3*'/R(>bZ?(+#**/0(/"2#"'*',+(&-+(.'%3/*%(

&.,0(R"3'6(=b( 1.+,*'*)+X(SR(G"&$4-++( >G4?( :.1,*).'6( +#**/0(+,.231.(&.,0(7-)R.'6(

/3,$"::( :)*]3*'/.*+( -'%( :.1,*)( ")%*)+( >+.2.1-)( ,"( b")&.,g( *,( -1UX( 8MM8?( #).")( ,"(

-##1R.'6( ,0*( .',*))3#,."'+U(!03+X(#",*',.-1(*::*/,+(":( +3#)-,0)*+0"1%(%*:./.,+(-'%(

-6*.'6( &*)*( *1.2.'-,*%X( -'%( "'1R( ,0*( *::*/,( ":( -3%.S.1.,R( "'( #*)/*#,."'( ":(

.',*))3#,*%(+#**/0(.+(+,3%.*%U((

CBC N45<=241:-47;-F<596;:--

CBCBA #<:5-F45<=241:-

D*-'.'6:31(F3,/0(+*',*'/*+X(%.6.,-11R()*/")%*%(-,( ,0*(+-2#1.'6()-,*(":(``UP(BbgX(

&*)*( ,-B*'( :)"2( ,0*(a).A*(l'.7*)+.,*.,( >al?( /")#3+( >a*)+:*1%( *,( -1UX( 8MMM?U( E-/0(

+*',*'/*(&-+(`(,"(J(&")%+(1"'6X(/"',-.'.'6(&")%+(3#(,"(,0)**(+R11-S1*+(1"'6U(!0*(

/")#3+(0-+(,&"(+3S+*,+(>"'*(+#"B*'(SR(-(2-1*(+#*-B*)(-'%(,0*(",0*)(SR(-(:*2-1*(

+#*-B*)?( ":( NJ( 1.+,+( *-/0U( E-/0( 1.+,( 0-+( PN( +*',*'/*+U( Z")( ,0*( #)*+*',( +,3%RX( ,0*(

:.)+,(NK(1.+,+(:)"2(2-1*(>:.)+,(:")(,)-.'.'6X('*[,(NO(:")(*[#*).2*',?(-'%(,0*(:.)+,(NO(

1.+,+(:)"2(:*2-1*(,-1B*)(&*)*(3+*%U(

(
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CBCBC '4=5232@475:-

E.60,(F3,/0('-,.7*(+#*-B*)+(":(S",0(6*'%*)+(>-6*+(PJ$88(R)+d(-7*)-6*(-6*(-S"3,(

8M(R)+U?X(&0"(&*)*(3'%*)6)-%3-,*(+,3%*',+(":(,0*(4+R/0"1"6R(F*#-),2*',(-,(,0*(

l'.7*)+.,R( ":( C)"'.'6*'( -'%( )*#"),*%( '"( 0*-).'6( #)"S1*2+X( #-),./.#-,*%( .'( ,0*(

+,3%RU( <"3)+*( /)*%.,(&-+( 6.7*'( :")( #-),./.#-,."'U(c).,,*'( .':")2-,."'( -S"3,( ,0*(

+,3%R( &-+( #)"7.%*%( -'%( &).,,*'( .':")2*%( /"'+*',( &-+( /"11*/,*%( #).")( ,"( ,0*(

*[#*).2*',U(!0*(+,3%R(&-+(-##)"7*%(SR(,0*(E,0./-1(<"22.,,**(":(,0*(4+R/0"1"6R(

F*#-),2*',U(

CBCBE $O@<=2F<7541-367;25267:--

!0*(+*',*'/*+(&*)*(G4(:.1,*)*%(3+.'6(-(53,,*)&"),0(:.1,*)(>:"3)(/3,$"::(:)*]3*'/.*+(

-,(_MM(bgX(PMMM(bgX(8MMM(bg(-'%(NMMM(bgX(-'%(,0)**(:.1,*)(")%*)+(-,(PX(N(-'%(PMX(

&.,0( /"))*+#"'%.'6( :.1,*)( +1"#*+(":(OX(PL(-'%(OM(%5\"/,-7*X( )*+#*/,.7*1R?U(!0*+*(

/"'%.,."'+(&*)*(+*1*/,*%(,"(+.231-,*(-(&.%*()-'6*(":(0*-).'6(1"++(/"':.63)-,."'+X(

-+( &*11( -+( ,"( )*,-.'( ")( )*%3/*( +#*/.:./( +#**/0( /3*+X( +3/0( -+( 7"./*( #.,/0X( 7"&*1(

:")2-',+(-'%(/"'+"'-',+U((

(

G4( :.1,*)*%( +*',*'/*+( &*)*( *.,0*)( 1*:,( 3'.',*))3#,*%X( ")( &*)*( .',*))3#,*%( SR(

2"%31-,.'6(&.,0(-(#*)."%./(+]3-)*(&-7*(":(PU_(")(PM(bgU(!"(#)*7*',(G4( :.1,*).'6(

*::*/,+( "'( ,0*( +]3-)*(&-7*( ,0*( .',*))3#,."'(&-+( -##1.*%( -:,*)( ,0*( :.1,*).'6U( !0*(

.',*))3#,."'()-,*+(&*)*(+*1*/,*%(S-+*%("'(#)*7."3+(+,3%.*+X("'*(-(+1"&(#0"'*2./(

.',*))3#,."'( )-,*( #)"%3/.'6( -( +.6'.:./-',( )*%3/,."'( .'( .',*11.6.S.1.,R( >5-^B*',X(

8MMOd(5-^B*',( *,( -1UX( 8MPM?X( -'%("'*( :-+,*)( )-,*(#)"%3/.'6(2.'.2-1( )*%3/,."'( .'(

.',*11.6.S.1.,R(>h.'(-'%(=*1+"'X(8MPM?U(!0*(%3,R(/R/1*(&-+(_MiX(-'%(-()-.+*%(/"+.'*(

)-2#(":(_(2+(&-+(-##1.*%(,"(,0*("'+*,+(-'%("::+*,+(":(,0*(+]3-)*(&-7*(,"(#)*7*',(

+#*/,)-1(+#1-,,*)U((

(

!0*(*[#*).2*',(/"'+.+,*%(":(L(S1"/B+(>8(+#*-B*)+(s(`(/3,$"::(:)*]3*'/.*+?X(&.,0(J(

,).-1+(*-/0(>N(:.1,*)(")%*)+(s(N(.',*))3#,."'(/"'%.,."'+d(+**(!-S1*(8UP?U(!03+X(%-,-(
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/"11*/,."'(/"2#).+*%(":(-(,",-1(":(K8(,).-1+(&.,0(JNO(+*',*'/*+(-'%(1-+,*%(-)"3'%(

,&"(0"3)+U(Z")(,0*(*[#*).2*',X(,0*(1.+,+(&*)*(#)*+*',*%(-1&-R+(.'(,0*(+-2*(")%*)(

,"(-11( 1.+,*'*)+X(S3,(,0*(")%*)(":(S1"/B+(-'%(,0*(")%*)(":(,).-1+( .'(,0*(S1"/B+(&*)*(

)-'%"2.g*%U( !03+X( *-/0( #-),./.#-',( 0*-)%( ,0*( +-2*( ")%*)( ":( ,0*( +*',*'/*+(

#)"/*++*%(&.,0(%.::*)*',(/"'%.,."'+U(

!
5(D&*! K21! 8+)B#'#+)"! #)! +)*! D&+.,! "?+W)! W#'?! .+--*"A+)B#)0! )#)*! '-#(&"2! 5?*! D&+.,"! W*-*!
-*A*('*B!6+-!'W+!"A*(,*-"!J$(&*!()B!6*$(&*MS!()B!6+-!6+%-!.%'T+66!6-*N%*).#*"!JXLL!3VS!1LLL!
3VS!KLLL!3V!()B!ELLL!3VM!+6!'?*!9C!6#&'*-2!
!

!

CBCBG $O@<=2F<7541-:<5/@-47;-@=63<;/=<-

!0*( +,.231.( &*)*( #)"/*++*%( -'%( #)*+*',*%( 3+.'6( DY!GY5( "'( -( D-/.',"+0(

/"2#3,*)U( !0*( #)"/*++*%( %.6.,-1( +.6'-1( &-+( +*',( ,0)"360( ,0*( 9\4FHZ( "3,#3,( ":(

Y3%."Z.)*(`X(,0*(*[,*)'-1(+"3'%/-)%(":(E/0"(F.6.,-1(Y3%."(<")#")-,."'(><-1.:")'.-X(

l9Y?U(Y:,*)(/"'7*)+."'(,"(-'(-'-1"63*(+.6'-1(7.-(FYPM(%.6.,-1$,"$-'-1"6(/"'7*),*)(

":( G-7)R( E'6.'**).'6( H'/U( >c-+0.'6,"'X( l9Y?X( .,(&-+( #1-R*%( S-/B( %.",./-11R(&.,0(

bFOMM(0*-%#0"'*+(":(9*''0*.+*)(E1*/,)"'./(<")#")-,."'(><"''*/,./3,X(l9Y?(-,(-'(

@D9(1*7*1(":(OM(%5(94GU(Y(+0"),(S**#(#)*/*%*%(,0*(+,.2313+(,"(-1*),(,0*(1.+,*'*)U((
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,"(,0*(+*7*)*)(:.1,*)(+1"#*X(-,(JO(%5\"/,-7*X(":(,0*(#)*7."3+(+,3%RU(@*6-)%1*++X(S",0(
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(

EBA !75=6;/35267-

( H'( *7*)R%-R( 1.+,*'.'6( +/*'-)."+X( &0*'( ,0*( ,-)6*,( +#**/0( .+( 2-+B*%( SR(

:13/,3-,.'6(S-/B6)"3'%('".+*(")(/"2#*,.'6(+#**/0X('")2-1$0*-).'6(>=b?(1.+,*'*)+(

-)*( -S1*( ,"( *2#1"R( ,"#$%"&'( 2*/0-'.+2+( ,"( #*)/*#,3-11R( )*+,")*( ,0*( 2-+B*%(

+#**/0( .':")2-,."'U(!0.+(#0*'"2*'"'X(7-)."3+1R( )*:*))*%( ,"(-+( e61.2#+.'6fX( e%.#$

1.+,*'.'6f( ")( e1.+,*'.'6$.'$,0*$7-11*R+fX( .2#1.*+( ,0-,( ,0*( 1.+,*'*)+( -)*( -S1*( ,"( ,)-/B(

-'%( .',*6)-,*( ,0*( 61.2#+*+( ":( 3'2-+B*%( ,-)6*,( +#**/0( #"),."'+( .',"( -( +#**/0(

+,)*-2(3+.'6( ,0*( +#*/,)"$,*2#")-1( /3*+( -'%(-%%.,."'-1( 1.'63.+,./( -'%( /"',*[,3-1(

.':")2-,."'( :)"2( ,0*( 3'2-+B*%( +*62*',+( >5-^B*',X( 8MP8d( 5-^B*',( -'%(



The intelligibility of interrupted speech: Cochlear implant users and normal hearing 
listeners 

 

41 

<0-,,*)A**X( 8MPMd( 533+X( PJL_d( D.11*)( -'%( G./B1.%*)X( PJ_Md( D"")*X( 8MMNSd(

9).'.7-+-'(-'%(c-'6X(8MM_d(c-'6(-'%(b32*+X(8MPM?U(!03+X( ,0*( .',*11.6.S.1.,R(":(

+#**/0( .'('".+R( 1.+,*'.'6( +/*'-)."+(%*#*'%+("'( 1.+,*'*)+f( -S.1.,R( ,"( .',*6)-,*( ,0*(

+#**/0(+-2#1*+(:)"2(+3//*++.7*(61.2#+*+U(

(

=".+R( +/*'-)."+( #"+*( /0-11*'6.'6( 1.+,*'.'6( /"'%.,."'+( ,"( /"/01*-)( .2#1-',( ><H?(

3+*)+(.'(3'%*)+,-'%.'6(+#**/0U(<H(3+*)+(0-7*(1.2.,*%(+#*/,)"$,*2#")-1()*+"13,."'X(

":,*'( -//"2#-'.*%( SR( ",0*)( %.+,"),."'+( -).+.'6( %3*( ,"( *1*/,)"%*( #1-/*2*',X(

%*6)**(":('*3)-1( +3)7.7-1( -'%( :)"',$*'%( +.6'-1(#)"/*++.'6( :*-,3)*+( >5-^B*',(-'%(

90-''"'X(8MMOX(8MM_d(=*1+"'(-'%(h.'X(8MM`d(o.'(-'%(W[*'0-2X(8MMN?U(F3*(,"(,0.+X(

,0*( +#*/,)"$,*2#")-1( /3*+( .'( ,0*( .',-/,( #"),."'+( ":( +#**/0( -)*( %*6)-%*%( :")( <H(

3+*)+( >Z).*+*'( *,( -1UX( 8MMPd( Z3( -'%( 90-''"'X( 8MMMd( @"+*'X( PJLJ?U( H'( '".+R(

+/*'-)."+X()*%3/*%( .',*11.6.S.1.,R(":( .',-/,(#"),."'+(-'%(%*6)-%*%(S",,"2$3#(/3*+(

2-R( .'0.S.,( ,0*( ,)-/B.'6( -'%( .',*6)-,."'( ":( ,0*( 61.2#+*+( ":( 3'2-+B*%( ,-)6*,(

+#**/0(#"),."'+( .',"(-(+#**/0(+,)*-2U(!0.+(/"31%(/-3+*(-(%.::./31,R( .'(*2#1"R.'6(

,0*(,"#$%"&'(2*/0-'.+2+(.'()*+,").'6(-'%(3'%*)+,-'%.'6(%*6)-%*%(+#**/0U(

(

Y(:-.13)*(.'(.',*6)-,.'6(-'%()*+,").'6(,0*(+#**/0(+,)*-2(:)"2(61.2#+*+(2-R(0*1#(

*[#1-.'X( -,( 1*-+,( #-),.-11RX( ,0*( %.::./31,R( <H( 3+*)+( *[#*).*'/*( .'( 3'%*)+,-'%.'6(

+#**/0(.'('".+R(+/*'-)."U(m**#.'6(,0.+(.'(7.*&X(,0*(/3))*',(+,3%R(&-+(%*+.6'*%(,"(

,*+,(.',*6)-,."'(-'%()*+,")-,."'(":(61.2#+*+(:)"2(.',*))3#,*%(+#**/0(.'(<H(3+*)+(.'(

/"2#-).+"'( &.,0( =b( 1.+,*'*)+U( H'( +#**/0X( 61.2#+.'6( -'%( )*+,")-,."'( 0-7*( S**'(

+,3%.*%(3+.'6(2-+B.'6(#-)-%.62+(.'(&0./0(-(+#**/0(+,)*-2(.+(#*)."%./-11R(2-+B*%(

SR( ,*2#")-11R( :13/,3-,.'6( '".+*( ")( /"2#*,.'6( ,-1B*)f+( +#**/0( +,)*-2( >+**(

Y++2-''(-'%(9322*):.*1%X(8MM`X(:")(-()*7.*&?(")X(-1,*)'-,.7*1RX(3+.'6(#0"'*2./(

)*+,")-,."'( >50-)6-7-( *,( -1UX( 8MP`?U( Y( :13/,3-,.'6( 2-+B*)( -::*/,+( <H( 3+*)+( 2")*(

,0-'(=b(1.+,*'*)+(>Z3(-'%(="6-B.X(8MM_d(=*1+"'(*,(-1UX(8MMNd(=*1+"'(-'%(h.'X(8MM`?U(

!0.+(/"31%(S*(%3*(,"(,0*(:-.13)*(":(<H(3+*)+(,"(%*-1(&.,0("S1.,*)-,*%(+#**/0(.,+*1:X(

.U*U( :-.13)*( .'( ,)-/B.'6(-'%( .',*6)-,.'6( ,0*(61.2#+*+( >C'-'+.-(*,( -1UX( 8MPMd(=*1+"'(

-'%(h.'X(8MM`?(-'%\")(%3*(,"(7-)."3+(-%%.,."'-1(%*1*,*)."3+(*::*/,+(":(2-+B*)X(*U6U(
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-1UX(8MMK?U((
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3+.'6(+#**/0(#*)."%./-11R(.',*))3#,*%(&.,0(+.1*',(.',*)7-1+(>=*1+"'(-'%(h.'X(8MM`?U(

E7*'( ,0"360( '"( '".+*( .+( .'7"17*%( .'( .',*))3#,*%$+#**/0( #*)/*#,."'X( ,0*( 1.+,*'*)(

0-+(,"(*2#1"R(,"#$%"&'(2*/0-'.+2+(,"(.',*6)-,*(-'%()*+,")*(3'-7-.1-S1*(+#**/0(

#"),."'+U( !0*+*( -)*( 1.B*1R( ,0*( +-2*(2*/0-'.+2+( .'7"17*%( .'(2-+B.'6( #-)-%.62(

-'%()*-1$&")1%('".+R(+/*'-)."U( h.'(-'%(=*1+"'( >8MPM?( :"3'%(-(+,)"'6(/"))*1-,."'(

S*,&**'( ,0*( +/")*+( ":( +*',*'/*( )*/"6'.,."'( .'( '".+*( -'%( .',*))3#,*%( +*',*'/*(

)*/"6'.,."'( :")(S",0(=b( 1.+,*'*)+(-'%(0*-).'6$.2#-.)*%( 1.+,*'*)+U(!0.+(+.2.1-).,R(

2-B*+( ,0*( .',*))3#,*%$+#**/0( #*)/*#,."'( #-)-%.62( -( 6""%( ,*/0'.]3*( ,"( 1*-)'(

2")*(-S"3,(/"22"'(2*/0-'.+2+(1.+,*'*)+(3+*(.'(3'%*)+,-'%.'6(+#**/0(.'('".+R(

+/*'-)."(>HR*)(*,(-1UX(8MMKd(h.'(-'%(=*1+"'X(8MPMd(c-'6(-'%(b32*+X(8MPM?X(&.,0"3,(

,0*(#",*',.-11R(0-)2:31(*::*/,+(":(-%%*%('".+*("'(+#**/0(#*)/*#,."'(>=*1+"'(-'%(

h.'X( 8MM`?U( F*+#.,*( ,0*+*( -%7-',-6*+X( .',*))3#,*%$+#**/0( #*)/*#,."'( .+( 1*++(

:)*]3*',1R( +,3%.*%( >D.11*)( -'%( G./B1.%*)X( PJ_Md( 90-:.)"( *,( -1UX( 8MPP-?( -'%( *7*'(

1*++*)(+"(&.,0(<H(3+*)+(.'(/"'A3'/,."'(&.,0(+*',*'/*+(>=*1+"'(-'%(h.'X(8MM`d(c-'6(

-'%( b32*+X( 8MPM?U( Z")( ,0*+*( )*-+"'+X( .'( ,0*( #)*+*',( +,3%RX( &*( 3+*%( ,0*(

.',*))3#,*%$+#**/0( #*)/*#,."'( #-)-%.62( ,"( ,*+,( .',*6)-,."'( -'%( )*+,")-,."'( ":(

61.2#+*+(.'(<H(3+*)+(-'%(%"(-(/"2#-).+"'(&.,0(=b(1.+,*'*)+U(

(

H'( =b( 1.+,*'*)+X( %*#*'%.'6( "'( ,0*( +#**/0( 2-,*).-1X( +#*-B*)( )-,*( -'%( "'$/R/1*(

%3)-,."'X( +#**/0( .',*11.6.S.1.,R( +0"&+(-(l$+0-#*U( H'( 6*'*)-1X(2-'R(&")%+( )*2-.'(

.',-/,( -,( +1"&( .',*))3#,."'( )-,*+( >t8( bg?X( &0.1*( 231,.#1*( 1""B+( #*)( &")%+( -)*(

-7-.1-S1*( ,0)"360( .',*))3#,."'+( -,( :-+,( )-,*+( >u`(bg?U(!0*+*( ,&"( /"'%.,."'+( ,03+(

)*+31,(.'(6""%(.',*11.6.S.1.,RU(Y,(.',*)2*%.-,*()-,*+(>8$`(bg?X(-12"+,(*7*)R(")(*7*)R(
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",0*)(&")%(.+("S1.,*)-,*%X(/-3+.'6(-(%)"#(.'(.',*11.6.S.1.,R(>b366.'+X(PJK_d(=*1+"'(

-'%(h.'X(8MM`d(4"&*)+(-'%(9#*-B+X(PJKNd(90-:.)"(*,(-1UX(8MPP-?U(D.11*)(-'%(G./B1.%*)(

>PJ_M?( -'%( c-'6( -'%( b32*+( >8MPM?( )*#"),*%( ,0-,( ,0*( .',*11.6.S.1.,R( ":( +.'61*(

&")%+( &-+( 1"&*+,( -,( ,0*( )-,*( ":( -)"3'%( `( bg( S*/-3+*( *',.)*( #0"'*2*+( &*)*(

*1.2.'-,*%( -,( ,0.+( )-,*U( Z-+,*)( .',*))3#,."'( )-,*( )*+31,*%( .'( S*,,*)( .',*11.6.S.1.,RU(

9.2.1-)1RX(4"&*)+(-'%(c.1/"[(>PJKK?(:"3'%(,0-,(,0*(.',*11.6.S.1.,R(":(+*',*'/*+(&-+(

0.60*+,(&0*'(,0*(.',*))3#,."'()-,*(&-+(+3/0(,0-,(,0*(1.+,*'*)()*/*.7*%(-,(1*-+,("'*(

#-),.-1(1""B(-,(*7*)R(&")%U((

(

H'( /"',)-+,( ,"(=bX( :")( <H( 3+*)+X( ,0*)*( 0-7*( S**'( :*&*)( +,3%.*+( "'( #*)/*#,."'( ":(

.',*))3#,*%( +#**/0U( E7.%*'/*( :)"2( ,0*( 1.2.,*%( 1.,*)-,3)*( .'%./-,*+( ,0-,( +.1*',(

.',*))3#,."'+( +,)"'61R( %.+)3#,( ,0*( .',*11.6.S.1.,R( ":( +#**/0( :")( <H( 3+*)+U( Z")(

.'+,-'/*X(<0-,,*)A**(*,(-1U(>8MPM?(3+*%(_(bg(.',*))3#,."'()-,*(&.,0(+*',*'/*+X(-'%(

C'-'+.-(*,(-1U(>8MPM?(3+*%(`(bg(.',*))3#,."'()-,*(&.,0('"'+*'+*(S.+R11-S1*+(,"(:.'%(

,0-,( <H( 1.+,*'*)+f( .',*11.6.S.1.,R( ":( .',*))3#,*%( +#**/0(&-+( %)-+,./-11R( 1"&*)( ,0-'(

,0-,( ":( =b( 1.+,*'*)+U( !0.+( .'%./-,*+( ,0-,X( /"2#-)*%( &.,0( =b( 1.+,*'*)+X( <H( 3+*)+(

*[#*).*'/*( 2")*( %.::./31,R( .'( .',*6)-,.'6( +#*/,)"$,*2#")-1( /3*+( -/)"++( +.1*',(

.',*))3#,."'+(-,(&")%(-+(&*11(-+( +*62*',-1( 1*7*1U(Y(#"++.S1*(*[#1-'-,."'( :")( ,0.+(

&-+(#)"#"+*%(SR(C.1S*),( *,( -1U( >8MMK?(&0"( :"3'%( ,0-,( :")( +#**/0(&.,0( *'7*1"#*(

/3*+("'1RX(,0*(1"&*+,(.',*11.6.S.1.,R(.+(:")(,0*(+1"&(-'%(2*%.32(.',*))3#,."'()-,*+(

":(8$`(bgX(+366*+,.'6(,0*(.'7"17*2*',(":(2"%31-,."'(2-+B.'6(&.,0(*'7*1"#*$"'1R(

/3*+U( 9.'/*( <H( 3+*)+( )*1R( 0*-7.1R( "'( *'7*1"#*( /3*+X( +1"&( -'%( 2*%.32( )-,*+( ":(

.',*))3#,."'( -)*( 1.B*1R( ,"( #)"%3/*( 2"%31-,."'( 2-+B.'6( %.+)3#,.'6( .',*11.6.S.1.,R(

:")(<H(3+*)+(,0-'(=b(1.+,*'*)+U(!03+(-(&.%*()-'6*(":()-,*+(":(.',*))3#,."'(0-+(,"(S*(

3+*%(,"(-1+"(-%*]3-,*1R(*[#1")*(,0*(*::*/,(":(+.1*',(.',*))3#,."'+(.'(<H(3+*)+(&0.1*(

-11"&.'6(:")(,0*(#"++.S.1.,R(":(,0*("S+*)7.'6(,0*(*::*/,+(":(2"%31-,."'(2-+B.'6U(

(

=*1+"'(-'%(h.'(>8MM`?(3+*%(-()-'6*(":(+1"&(-'%(:-+,(.',*))3#,."'()-,*+(>S*,&**'(P(

-'%( N8( bg?X( &.,0( +*',*'/*+X( ,"( /"2#-)*( <H( 3+*)+f( .',*11.6.S.1.,R( ":( .',*))3#,*%(

+#**/0(&.,0(=b(1.+,*'*)+(#)*+*',*%(&.,0(-'%(&.,0"3,('".+*$S-'%(7"/"%*%(+#**/0U(
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Y,(.',*))3#,."'()-,*+(:-+,*)(,0-'(`(bgX(,0*(+/")*+(:")(=b(1.+,*'*)+(1.+,*'.'6(,"(:311$

+#*/,)32( +#**/0( &-+( +.6'.:./-',1R( 0.60X( &0.1*( ,0*( +/")*+( :")( <H( 3+*)+( -'%( `$

/0-''*1( '".+*$S-'%( 7"/"%*%( +#**/0( 1.+,*'*)+( &*)*( /1"+*( ,"( ,0*( :1"")( 1*7*1U( Y,(

.',*))3#,."'( )-,*+( +1"&*)( ,0-'( `( bgX( ,0*( .',*11.6.S.1.,R( +/")*+( ":( =b( 1.+,*'*)+(

1.+,*'.'6( ,"( :311$+#*/,)32( +#**/0( %)"##*%( +.6'.:./-',1RX( &0.1*( ,0*( +/")*+( ":( <H(

3+*)+( -'%( =b( 1.+,*'.'6( ,"( 7"/"%*%( +#**/0( )*2-.'*%( /1"+*( ,"( ,0*( :1"")( 1*7*1U(

5*/-3+*( '".+*$S-'%( 7"/"%.'6(2-R( 0-7*( "7*)*+,.2-,*%( ,0*( %*,).2*',-1( *::*/,( ":(

+#*/,)"$,*2#")-1(%*6)-%-,."'(":(+#**/0(+,.2313+(>90-22-(-'%(G")*'g.X(8MPN?X(.,(

.+(1.B*1R(,0-,(=b(1.+,*'.'6(,"(7"/"%*%(+#**/0(0-%(#*):")2*%(&")+*(,0-'(<H(3+*)+U(

5*/-3+*(":(,0*(:1"")(*::*/,X(.,(&-+('",(/1*-)(.'(,0*.)(+,3%R(.:(,0*(+.1*',(.',*))3#,."'+(

-::*/,*%(,0*('".+*$S-'%(7"/"%*%(+#**/0(1.+,*'*)+(-'%(<H(3+*)+(+.2.1-)1RU(

(

!0*)*(&*)*(-(/"3#1*(":(:-/,")+('",(-'-1Rg*%(SR(=*1+"'(-'%(h.'(,0-,(/"31%(-1+"(0-7*(

/"',).S3,*%(,"(,0*(:.'%.'6+X('-2*1RX(#",*',.-1(*::*/,+(":(-6.'6(-'%(1"&*)(S-+*1.'*(

#*)/*#,."'(":(>3'.',*))3#,*%?(+#**/0(.'(<H(3+*)+U(Y1,0"360()*/*',(&")B(0-+(:-.1*%(

,"(%*2"'+,)-,*(-(%*,).2*',-1(*::*/,(":(-6.'6("'(+#**/0(.',*11.6.S.1.,R(.'(+,*-%R(")(

:13/,3-,.'6( '".+*( 2-+B*)+( :")( =b( 1.+,*'*)+( >9/0"":( -'%( @"+*'X( 8MP`?X( -6.'6( .+(

+0"&'( ,"( S*( -//"2#-'.*%( &.,0( %*/1.'*( .'( -3%.,")R( ,*2#")-1( #)"/*++.'6(

>Z.,g6.SS"'+(-'%(C")%"'$9-1-',X(PJJOd(9-.A-(*,(-1UX(8MP`?U(H'(1.60,(":(,0*()*1.-'/*("'(

,*2#")-1( *'7*1"#*( /3*+( SR( <H( 1.+,*'*)+( -'%( ,0*( /"2#*,.'6( %*/1.'*( .'( ,*2#")-1(

-3%.,")R( #*)/*#,."'( .'( -6.'6( -%31,+X( -6.'6(2-R( S*( %**2*%( -+( -( 0.601R( )*1*7-',(

:-/,")( :")( +#**/0( #*)/*#,."'( .'( <H( 3+*)+U( C.7*'( ,0-,( ,0*( #-),./.#-',+( .'7"17*%( .'(

,0*( +,3%R( SR(=*1+"'( -'%( h.'( 0-%( -( /"'+.%*)-S1*( -6*( %.::*)*'/*( S*,&**'( ,0*(=b(

6)"3#(>PJ$N8(R*-)+?(-'%(,0*(<H(6)"3#(>N`$O`(R*-)+X(2*-'(-6*(`J(R*-)+?X(%.::*).'6(

#*):")2-'/*+( 2-R( 0-7*( S**'( #-),.-11R( %3*( ,"( -6.'6U( 9*/"'%1RX( .'( ,0*( +,3%R( SR(

=*1+"'(-'%(h.'X('"(+.6'.:./-',(/"))*1-,."'(&-+(:"3'%(S*,&**'(,0*(.',*11.6.S.1.,R(":(

3'.',*))3#,*%( +#**/0( -'%( ,0-,( ":( .',*))3#,*%( +#**/0( :")( ,0*(<H( 3+*)+U(b"&*7*)X(

+.'/*(,0*(#*):")2-'/*(":(<H(3+*)+(&.,0(.',*))3#,*%(+#**/0(&-+(-,(:1"")(1*7*1X(,0.+(

/"))*1-,."'( &-+( -1+"( %.::./31,( ,"( .',*)#)*,U( H'( -%%.,."'( ,"( ,0.+X( ,0*( S-+*1.'*(

.',*11.6.S.1.,R(&.,0(3'.',*))3#,*%(+#**/0(:")(<H(3+*)+(&-+(1"&*)(,0-'(,0*(S-+*1.'*(
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.',*11.6.S.1.,R( :")( =b( 1.+,*'*)+( #)*+*',*%( &.,0( `$/0-''*1( '".+*$S-'%( 7"/"%*%(

+#**/0U(Y+(-()*+31,X(S-+*%("'(,0*(*[.+,.'6(1.,*)-,3)*X(.,(.+(+,.11(3'/1*-)(&0*,0*)("'1R(

,0*( 1"++( ":( +#*/,)"$,*2#")-1( )*+"13,."'( +.231-,*%(&.,0( 7"/"%.'6( >-'%( '",( ",0*)(

:-/,")+( +3/0( -+( -6.'6X( %.+#-).,R( .'( +#**/0( .',*11.6.S.1.,R( S-+*1.'*X( *,/U?( /"31%(

-//"3',(:")(,0*(#*):")2-'/*(":(<H(3+*)+U(

(

W'*(2")*( :-/,")( ,0-,( .+( B'"&'( ,"( -::*/,( .',*))3#,*%( +#**/0( .',*11.6.S.1.,R( .'(=b(

1.+,*'*)+(.+(,0*(%3,R(/R/1*(":(,0*(+#**/0(+.6'-1U(a-)R.'6(,0*(%3,R(/R/1*(2-'.#31-,*+(

,0*(-7-.1-S.1.,R(":(-%%.,."'-1(+#**/0(/3*+X(-'%(,0.+(&-RX("'*(/-'(2*-+3)*(0"&(&*11(

,0*( 1.+,*'*)+( /-'( 3,.1.g*( ,0.+( -%%.,."'-1( .':")2-,."'U( G"'6*)( %3,R( /R/1*( #)"7.%*+(

1"'6*)( .',-/,( +#**/0( #"),."'+( /"',-.'.'6( 2")*( +#*/,)"$,*2#")-1( /3*+( -+(

/"2#-)*%( &.,0( +0"),*)( %3,R( /R/1*U( H'( =b( 1.+,*'*)+X( 1"'6*)( %3,R( /R/1*( 0-+( S**'(

)*#"),*%( ,"( 1*-%( ,"(S*,,*)( .',*6)-,."'(":( 61.2#+*+( -'%( )*+,")-,."'(":( "S1.,*)-,*%(

+#**/0( #"),."'+( >D.11*)( -'%( G./B1.%*)X( PJ_Md( 90-:.)"( *,( -1UX( 8MPP-d( c-'6( -'%(

b32*+X(8MPM?U(H'(<H(3+*)+X(1"'6*)(%3,R(/R/1*(>K_i?(0-+(S**'()*#"),*%(,"('",("'1R(

#)"7.%*(S*,,*)(.',*11.6.S.1.,R(":(.',*))3#,*%(+#**/0(-+(/"2#-)*%(&.,0(+0"),*)(%3,R(

/R/1*(>_Mi?X(S3,(-1+"(+.6'.:./-',()*+,")-,."'(":(+#**/0(&.,0(:.11*)('".+*(>50-)6-7-(

*,( -1UX( 8MP`?U( 9.'/*( ,0*+*( +,3%.*+( +0"&( ,0-,( 1.+,*'*)+( /-'( 2-B*( 3+*( ":( 1"'6*)(

%3)-,."'(+#**/0(/3*+(:")(.',*11.6.S.1.,RX(*+#*/.-11R(:")(<H(3+*)+X(%3,R(/R/1*(+0"31%(S*(

/"'+.%*)*%( -'( .2#"),-',( -+#*/,( ":( .',*))3#,*%$+#**/0( #*)/*#,."'U( ="( #)*7."3+(

+,3%R( .'7"17.'6( <H( 3+*)+( *[#1")*%( %3,R( /R/1*(&.,0( -(&.%*( )-'6*( ":( .',*))3#,."'(

)-,*+X(-'%(-+(-()*+31,X(.,(.+('",(/1*-)(&0*,0*)(<H(3+*)+(&"31%(S*(-S1*(,"(/"'+.+,*',1R(

,-B*( -%7-',-6*( ":( S*,,*)( %3,R( /R/1*( :")( ,0*( #*)/*#,."'( ":( .',*))3#,*%( +#**/0( -,(

7-)."3+(.',*))3#,."'()-,*+U(

(

!03+X(,0*)*(.+(*7.%*'/*(,0-,(<H(3+*)+(0-7*()*%3/*%(.',*))3#,*%$+#**/0(#*)/*#,."'(

-+(/"2#-)*%(&.,0(=b(1.+,*'*)+X(S3,(,0*(:-/,")+(,0-,(2-R(.':13*'/*(,0.+()*%3/,."'(

-)*( '",( R*,( :311R( 3'%*)+,""%U( H'( ,0.+( +,3%RX( &*( 0-7*( +R+,*2-,./-11R( .'7*+,.6-,*%(

#*)/*#,."'(":(.',*))3#,*%(+#**/0(SR(<H(3+*)+(:")(-()-'6*(":(.',*))3#,."'()-,*+(-'%(

%3,R(/R/1*X(&0.1*(-1+"(,-B.'6(.',"(-//"3',(,0*(*::*/,+(":(",0*)(#",*',.-1(:-/,")+U((
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c*(%.7.%*%( ,0*( +,3%R( .',"( ,0)**(#-),+X( *-/0(%*-1.'6(&.,0("'*( )*+*-)/0(]3*+,."'U(

!0*(:.)+,()*+*-)/0(]3*+,."'(.+I(b"&(%"*+(,0*(.',*))3#,*%$+#**/0(#*)/*#,."'(":(<H(

3+*)+(%.::*)( :)"2(,0-,( ,0*( .',*))3#,*%$+#**/0(#*)/*#,."'(":(=b( 1.+,*'*)+p( H'( ,0.+(

)*6-)%X( .'( E[#*).2*',( PX( &*( -.2*%( ,"( +R+,*2-,./-11R( /0-)-/,*).g*( ,0*( *[,*',( ":(

#",*',.-1(%*:./.,+(.'(#*)/*#,."'(":(#*)."%./-11R(.',*))3#,*%(+#**/0(,0-,(,0*(<H(3+*)+(

0-7*(-+(/"2#-)*%(&.,0(,0*(=b(1.+,*'*)+(#)*+*',*%(&.,0('")2-1(+#**/0(>=b'")2?U(

5R( 3+.'6( -( )-'6*( ":( .',*))3#,."'( )-,*+X( -'%( %.::*)*',( %3,R( /R/1*+( ":( ,0*(

.',*))3#,."'+X(&*("S,-.'*%(-(/"2#)*0*'+.7*(#./,3)*(":(0"&(,0*(<H(3+*)+(%*-1(&.,0(

,0*(,*2#")-1(.',*))3#,."'+X(6.7*'(,0-,(,0*.)(-//*++(,"(+#**/0(.+(-1)*-%R(%*6)-%*%(

%3*(,"(,0*(1.2.,-,."'+(":(*1*/,)./-1(+,.231-,."'U((

(

!0*(+*/"'%()*+*-)/0(]3*+,."'(.+I(<-'(,0*(%*:./.,(.'(.',*))3#,*%$+#**/0(#*)/*#,."'(

S*(*[#1-.'*%("'( ,0*(S-+.+(":( 1"&(+#*/,)"$,*2#")-1( )*+"13,."'(-7-.1*%( ,0)"360(<H(

%*7./*+p(!"(-'+&*)(,0.+X( .'(E[#*).2*',(8X(-(/"',)"1(6)"3#(":(R"3'6(=b(1.+,*'*)+(

&-+( ,*+,*%( &.,0( L$/0-''*1( '".+*$S-'%( 7"/"%*%( +.231-,."'+( ":( <H( #)"/*++.'6(

>=ba"/?X( -'%( ,0*.)( #*):")2-'/*( &-+( /"2#-)*%( &.,0( ,0-,( ":( <H( 3+*)+U( !0)"360(

,0.+X( &*( *[#1")*%(&0*,0*)( ,0*( %*:./.,( .'( 3'%*)+,-'%.'6( .',*))3#,*%( +#**/0(&-+(

2*)*1R( -( )*+31,( ":( ,0*( )*%3/*%( +#*/,)"$,*2#")-1( )*+"13,."'X( &0./0( &"31%( S*(

.'%./-,*%(SR(+.2.1-)(#*):")2-'/*+(S*,&**'(,0*(,&"(6)"3#+U(H'(/-+*(-(%.::*)*'/*(.'(

,0*.)( #*):")2-'/*(&-+( :"3'%X( ,0*)*(&"31%( S*( -( #"++.S.1.,R( ":( -( /"2S.'*%( *::*/,(

&.,0( ",0*)( :-/,")+( )*1-,*%( ,"( ,0*( -/,3-1( <H+X( +3/0( -+( -6.'6X( /0-''*1( .',*)-/,."'X(

:)"',$*'%( #)"/*++.'6X( ,0*( ]3-1.,R( ":( +.6'-1( ,)-'+2.++."'( -,( ,0*( *1*/,)"%*$'*)7*(

.',*):-/*X( -'%( )*+.%3-1(0*-).'6U(@*1-,*%( ,"( ,0.+X( ,0*( ,0.)%( )*+*-)/0(]3*+,."'(&-+I(

<"31%( ,0*( %.+#-).,R( .'( .',*))3#,*%$+#**/0( #*)/*#,."'( S*,&**'( <H( 3+*)+( -'%( =b(

1.+,*'*)+( S*( /"',.'6*',( "'( 2")*( :-/,")+( ,0-'( "'1R( ,0*( 1"++( ":( +#*/,)"$,*2#")-1(

%*,-.1+p(!"(-'+&*)(,0.+X(.'(E[#*).2*',(NX(&*(-.2*%(,"(,*+,(,0*(:-/,")+(":(-6.'6(-'%(

S-+*1.'*( .',*11.6.S.1.,R( >-+( -( /"2S.'*%( *::*/,( ":( ",0*)( <H$)*1-,*%( :-/,")+( 1.+,*%(

-S"7*?U(!0.+(,.2*X(-('*&(/"',)"1(6)"3#(":(=b(1.+,*'*)+(>=ba"/D?(&-+(,*+,*%(&.,0(

,0*('".+*$S-'%(7"/"%.'6X(0"&*7*)X(,0*+*(&*)*(2-,/0*%(.'(-6*(,"(,0*(*[#*).2*',(

6)"3#X( -'%( :3),0*)X( ,0*.)( S-+*1.'*( #*):")2-'/*( &.,0( 3'.',*))3#,*%( +#**/0( &-+(
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-1+"( 2-,/0*%( ,"( .'%.7.%3-1( <H( 3+*)+( SR( 3+.'6( '".+*$S-'%( 7"/"%.'6( &.,0(

.'%.7.%3-1.g*%( +#*/,)-1( )*+"13,."'( -'%( :.1,*)( ")%*)U( !0*( %-,-( :")( <H( 3+*)+( &-+(

/"11*/,*%( "'/*( -'%( ,0*'( 3+*%( :")( /"2#-).+"'+( &.,0( =b'")2( >E[#*).2*',(P?X(

=ba"/(>E[#*).2*',(8?(-'%(=ba"/D(>E[#*).2*',(N?(

EBC $O@<=2F<75- AB- '<=3<@5267- 68- 275<==/@5<;- :@<<39-

36F@4=<;-0<5><<7-+!:-47;-76=F41)9<4=27H-P",76=FQ--

!0*(:.)+,(*[#*).2*',(&-+()3'( .'(")%*)(,"( :311R(/-#,3)*(#",*',.-1(%*:./.,+(<H(3+*)+(

2-R( 0-7*( .'( #*)/*.7.'6( .',*))3#,*%( +#**/0X( -+( /0-)-/,*).g*%( "7*)( -( )-'6*( ":(

/"2S.'-,."'(":( .',*))3#,."'( )-,*+( -'%(%3,R( /R/1*+U( !0*+*(&*)*( /"2#-)*%( ,"( ,0*(

/"',)"1(%-,-(:)"2(R"3'6(=b(1.+,*'*)+(#)*+*',*%(&.,0('")2-1(:311$+#*/,)32(+#**/0(

>=b'")2?X(.U*UX("'1R(.',*))3#,*%X(S3,(&.,0('"('".+*$S-'%(7"/"%.'6U(

EBCBA '4=5232@475:-

E.60,( <H( 3+*)+( >O( 2-1*+( -'%( 8( :*2-1*+d( 8L( ,"( K_( R*-)+d( -7*)-6*( -6*( _NUL?(

/"2#).+*%( ,0*( <H( 6)"3#U( !0*R( &*)*( )*/)3.,*%( 7.-( ,0*( /1.'./( ":( ,0*(

W,")0.'"1-)R'6"1"6R( F*#-),2*',X( l'.7*)+.,R( D*%./-1( <*',*)( C)"'.'6*'U( !0*(

%*2"6)-#0./+( ":( ,0*+*( #-),./.#-',+( -)*( +0"&'( .'( !-S1*( NUPU( Y11( <H( #-),./.#-',+(

&*)*(2"'-3)-11R( .2#1-',*%( -'%( 0-%(2")*( ,0-'( "'*( R*-)( ":( <H( *[#*).*'/*(&.,0(

,0*.)(%*7./*(#).")( ,"( ,0*( *[#*).2*',U(!0*R(&*)*( +*1*/,*%( ,"( )*#)*+*',( ,R#./-1(<H(

3+*)+U( !0*( "'1R( *[/*#,."'( &-+( ,0*( .'/13+."'( /).,*)."'( ":( )*1-,.7*1R( 0.60( +#**/0(

#*)/*#,."'( #*):")2-'/*( +"( ,0-,( ,0*( *::*/,+( ":( .',*))3#,."'( )-,*( -'%( %3,R( /R/1*(

/"31%(S*(:311R("S+*)7*%(&.,0(2.'.2-1(:1"")(*::*/,U(Z")(,0.+(#3)#"+*X(<H(3+*)+(&.,0(

#0"'*2*$.%*',.:./-,."'( +/")*( -S"7*( O_i(&*)*( )*/)3.,*%( >!-S1*( NU8?U( 40"'*2*$

.%*',.:./-,."'(+/")*+(&*)*(2*-+3)*%(.'(,0*(/1.'./(3+.'6(,0*(R*B*-&()B"*![*-*)#0#)0!

U++-!I%B#+&+0#*(>=aY?(&")%(/")#3+(>5"+2-'X(PJLJ?U(!0*(&")%(/")#3+(/"'+.+,+(":(

1.+,+( ":( &")%+X( *-/0( /"',-.'.'6( P8( 2"'"+R11-S./( F3,/0( &")%+( ":( ,0*( #-,,*)'(

<"'+"'-',$a"&*1$<"'+"'-',X( +#"B*'( SR( -( :*2-1*( ,-1B*)U( E-/0( +#**/0( +"3'%(
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/"))*/,1R(.%*',.:.*%(.+(+/")*%U(!0*(:.)+,(&")%(":(*-/0(1.+,(+*)7*+(-+(,0*(.',)"%3/,")R(

&")%(-'%(.+(*[/13%*%(:)"2(+/").'6U(

(

!0)**(<H(3+*)+(0-%(0*-).'6(-.%+(#)*+/).S*%(:")(,0*.)('"'$.2#1-',*%(*-)X(S3,(,0*+*(

&*)*( '",( 3+*%( %3).'6( %-,-( /"11*/,."'U( E.60,( R"3'6( =b( 1.+,*'*)+( >_(2-1*+( -'%( N(

:*2-1*+d(PJ(,"(8L(R*-)+d(-7*)-6*(-6*(88U`?(/"2#).+*%(,0*(/"',)"1(6)"3#U(!0*(=b(

#-),./.#-',+( 0-%( -'( -7*)-6*( #3)*$,"'*( 0*-).'6( ,0)*+0"1%( >-/)"++( ,0*( ,*+,(

:)*]3*'/.*+(":(MU_X(PX(8(-'%(`(Bbg?(-,(,0*(S*,,*)(*-)(1"&*)(,0-'(")(*]3-1(,"(8M(%5(

bGU(!0*R(&*)*()*/)3.,*%(,0)"360(-(%-,-S-+*(":(#-),./.#-',+(&0"(0-%(#-),./.#-,*%(

.'(+.2.1-)(S*0-7.")-1(*[#*).2*',+(-,("3)( 1-SX(S3,(0-%('*7*)(S**'(*[#"+*%(,"( ,0*(

+#*/.:./(,*+,(2-,*).-1+(")(#)"/*%3)*+(":(,0*(#)*+*',(+,3%RU(

(

Y11( #-),./.#-',+( &*)*( '-,.7*( +#*-B*)+( ":( F3,/0( &.,0( '"( 1-'63-6*( %.+")%*)+U( Y11(

#-),./.#-',+( #)"7.%*%( &).,,*'( .':")2*%( /"'+*',( S*:")*( ,-B.'6( #-),( .'( ,0*(

*[#*).2*',U( Y( :.'-'/.-1( /"2#*'+-,."'( &-+( #)"7.%*%( :")( #-),./.#-,."'( ,.2*( -'%(

,)-7*1(/"+,+U(!0*(+,3%R(&-+(-##)"7*%(SR(,0*(D*%./-1(E,0./-1(@*7.*&(<"22.,,**(":(

,0*(l'.7*)+.,R(D*%./-1(<*',*)(C)"'.'6*'U((

EBCBC *52F/12-

!0*( +,.231.(&*)*( 6)-22-,./-11R(&*11( :")2*%X(2*-'.'6:31X( -'%( 0.601R( /"',*[,3-1(

F3,/0(+*',*'/*()*/")%.'6+(:)"2(,0*(+*',*'/*(/")#3+(#)*#-)*%(SR(>a*)+:*1%(*,(-1UX(

8MMM?U(!0*(+*',*'/*+(&*)*(+#"B*'(SR(-(2-1*(,-1B*)X(-'%()*/")%*%(%.6.,-11R(-,(``UP(

BbgU(!0*(+#*-B*)()-,*(&-+("'(-7*)-6*(-S"3,(N(&")%+(#*)(+*/"'%U(!0.),R$'.'*(1.+,+X(

*-/0(/"2#).+.'6(PN(+*',*'/*+X(&*)*(#)"7.%*%(&.,0(,0*(/")#3+U(!0*(:.)+,(N(1.+,+(":(

,0*( +*',*'/*( /")#3+( &*)*( -1&-R+( 3+*%( :")( ,)-.'.'6( ,0*( #-),./.#-',+( -'%( :")(

2*-+3).'6( ,0*( +*',*'/*$.%*',.:./-,."'( S-+*1.'*( +/")*( &.,0( 3'.',*))3#,*%(

+*',*'/*+U( Z")( ,0*( 2-.'( *[#*).2*',+X( ,&*17*( 1.+,+( #*)( +3SA*/,( &*)*( )-'%"21R(

/0"+*'(:)"2(,0*()*2-.'.'6(NO(1.+,+U(

(
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To see the combined effect of other factors associated with the actual CI users, 

the age difference between the NH and the CI group were mitigated by 

recruiting NH listeners (NHVocM) with the same age as CI users. Difference in 

sentence-identification baseline between the two groups was mitigated by 

modifying the spectral resolution of the bottom-up cues. This was achieved by 

noise-band vocoding the speech with vocoder configuration that resulted in 

similar baseline scores as CI users. On matching the age and baseline, it was 

found that the intelligibility of interrupted speech fell considerably for the 

vocoded speech listeners. Although the CI users scored marginally better than 

the vocoded speech listeners, silent interruptions affected the two groups 

similarly. These groups also took similar advantage of increase in duty cycle. 

This confirms that, factors in addition to spectro-temporal resolution, e.g. the 
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effects of aging and the various factors governing the use of bottom-up auditory 

cues may have significant influence on the interrupted-speech perception.   
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JG$9(*'($ <*-$ %*K*'$ +9*(3$ D9-$ .2)7'-$ (.</.%.+7/+*$ -&$ -,*$ 7H7.87D8*$ +9*($:.%%*'*/-8;$

-,7/$LM$8.(-*/*'($0E.//$*-$78F3$?@!W76F$X&'$*C72)8*3$P*/7':$7/:$P7QO*/-$0?@!A6$
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!"#$%&'()'&*+&,-.'/$/0.&1)-$&10/)'/0&)%2)$')1/& !0"3&2-.#),&4#/.& -$&4"$%-'-"$.&"!&

.5/4'0),&%/10)%)'-"$&'()$&-$&$"03),&4"$%-'-"$.6&7-$4/&89&#./0.&()2/&)44/..&'"&"$,:&

.5/4'0),,:& %/10)%/%& .5//4(;& -'& .(),,& </& /=5/4'/%& '()'& -$& 4"35)0-."$& >-'(& *+&

,-.'/$/0.;& 89& #./0.& >"#,%& -35)0'& )& 10/)'/0& .-1$-!-4)$4/& '"& 2-.#),& 4#/.& ,-?/&

.5//4(0/)%-$1&$"'&"$,:&-$&$"03),&.4/$)0-".&<#'&),."&-$&$"-.:&.-'#)'-"$.&@A)0"$/&/'&

),6;&BCDCE6&&

&

7-3-,)0,:;& '(/&>/-1('-$1&"!&5("$/'-4&4#/.&3):&),."&</&%-!!/0/$'& !"0&89&#./0.& '()$&

*+&,-.'/$/0.6&7//&F"</0,:&/'&),6&@BCDGE&!"0&)&0/2-/>6&H"0&/=)35,/;&).&4"35)0/%&'"&

*+&,-.'/$/0.&>("&#./&4#/.&!0"3&'(/&.5/4'0),&%"3)-$&@!"03)$'&)$%&2"-4-$1&4#/.E;&

89&#./0.&!)2"#0&'(/&4#/.&!0"3&'(/&'/35"0),&%"3)-$&@/616&%#0)'-"$),&4#/.E&@I-$$&/'&

),6;& BCDBE6& J(-.&3-1('& /=5,)-$& >(:& ,"$1/0& 1,-35./.& ,/)%& '"& </''/0& -$'/,,-1-<-,-':K&

,"$1/0&1,-35./.&()2/&</''/0&4()$4/&"!&4"$2/:-$1&'(/&'-3/&2)0:-$1&HC&4#/.&>(-4(&

)0/&#./!#,& !"0&*+& ,-.'/$/0.& @L)0>-$&/'& ),6;& BCCME;& )$%&%#0)'-"$),& 4#/.&>(-4(& )0/&

#./!#,&!"0&89&#./0.6&I-'(&,)01/0&0/5/0'"-0/&"!&4#/.;&*+&,-.'/$/0.&()2/&'(/&,#=#0:&'"&

4()$1/& '(/& >/-1('-$1& "!& '(/& )#%-'"0:& 4#/.& '"& !)2"#0& -$'/,,-1-<-,-':& -$& %-!!-4#,'&

,-.'/$-$1&.-'#)'-"$&@I-$$&/'&),6;&BCDM<E6&9&.5/4#,)'/&'()'&89&#./0.&>"#,%&</&,-3-'/%&

-$& '(/& #./& "!& .#4(& 5/04/5'#),& .'0)'/1-/.& </4)#./& "!& '(/& !/>/0& )#%-'"0:& 4#/.&

)2)-,)<,/& -$& '(/& !-0.'& 5,)4/;& 3)?-$1& '(/3& 3"0/& 2#,$/0)<,/& '"& <0/)?%">$& "!&

-$'/,,-1-<-,-':&-$&%-!!-4#,'&,-.'/$-$1&.4/$)0-".6&&

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

J(0"#1(& '(/& .'#%-/.& 0/5"0'/%& -$& '(-.& '(/.-.;& 9& !"#$%& '()'& 5/04/5'-"$& "!& .5//4(&

-$'/00#5'/%& >-'(& .-,/$4/& -.& ,">/0& !"0& 89& #./0.& ).& 4"35)0/%& >-'(& *+& ,-.'/$/0.;&

-$%-4)'-$1& '()'& '(/&89&#./0.&)0/&$"'&)<,/& '"&0/.'"0/& '(/&3-..-$1& -$!"03)'-"$&>-'(&

'(/&(/,5&"!&0/3)-$-$1&-$!"03)'-"$&!0"3&'(/&-$')4'&1,-35./.6&I(-,/&,""?-$1&!"0&'(/&

0/)."$.&!"0&'(-.;&9&!"#$%&-$%-4)'-"$&'()'&'(/&/='/$'&"!&'"5N%">$&0/.'"0)'-"$&3):&</&

%/'/03-$/%&<:&'(/&?-$%&)$%&)3"#$'&"!&<"''"3N#5&4#/.&'(/&,-.'/$/0&()%&)44/..&'"&

)$%&5"..-<,:&(">&'(/& ,-.'/$/0&>/-1('.&'(/./&4#/.6& 9&),."&!"#$%&)$& -$%-4)'-"$&'()'&

!)4'"0.&).."4-)'/%&>-'(&)1-$1&3):&-$'/0)4'&>-'(&"'(/0&%/10)%)'-"$&-$&)!!/4'-$1&'(/&
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%&'()&*+$ ,-.%&,/%0&+1$2-$3+&*$ %4/%$ .'--54$ %,/+.60%%-)$78$ /$9:$ )-;05-$4/.$ <&*$

.'-5%,&(%-6'&,/<$,-.&<=%0&+$/+)$0%$</53.$0+$.-;-,/<$,-)=+)/+%$7&%%&6(='$/=)0%&,8$

5=-.1$2-$/<.&$3+&*$%4/%$/$6/>&,$'&,%0&+$&?$9:$'&'=</%0&+$0.$-<)-,<8@$/+)$4-+5-$0.$

.=7>-5%-)$ %&$ /A0+A$ -??-5%.1$ B$ 5&670+/%0&+$ &?$ %4-.-$ ?/5%&,.$ 0+$ 9:$ =.-,.$6/8$ 4/;-$

6/)-$%4-$%&'()&*+$,-.%&,/%0&+$0+$9:$=.-,.$6&,-$;=<+-,/7<-$%&$7,-/3)&*+$<-/)0+A$

%&$<&*$0+%-<<0A070<0%8$&?$0+%-,,='%-)$.'--54$/.$5&6'/,-)$*0%4$%4-$CD$<0.%-+-,.1$$

$

E40.$60A4%$/<.&$/%$<-/.%$'/,%0/<<8$-F'</0+$%4-$',&7<-6.$?/5-)$78$9:$=.-,.$0+$)0??05=<%$

+&0.8$ <0.%-+0+A$ .5-+/,0&.1$ :$ .'-5=</%-$ %4/%$ 0+$ +&0.8$ .5-+/,0&.@$ /$ 5&670+/%0&+$ &?$

<060%-)$7&%%&6(='$5=-.$ ?,&6$%4-$+-0A47&=,0+A$A<06'.-.$/+)$ <060%/%0&+.$ 0+)=5-)$

78$ /A-)$ 5&A+0%0;-$ 6-54/+0.6$ *&=<)$ 6/3-$ 0%$ )0??05=<%$ ?&,$ %4-$ 9:$ =.-,.@$ 0+$

5&6'/,0.&+$ *0%4$ CD$ <0.%-+-,.@$ %&$ ,-.%&,-$ %4-$ 6/.3-)$ .'--54$ '&,%0&+.@$ %4-,-78$

<-/)0+A$%&$A,-/%-,$',&7<-6.$0+$=+)-,.%/+)0+A$.'--54$0+$+&0.8$.5-+/,0&.1$

$$

G=,%4-,@$ /$ </,A-$;/,0/70<0%8$ 0+$ 0+%-,,='%-)(.'--54$'-,5-'%0&+$/+)$HI$7-+-?0%$*/.$

?&=+)$*0%40+$%4-$9:$A,&='$0%.-<?1$E40.$0+)05/%-.$%4/%$?/5%&,.$0+)0;0)=/<$%&$/$9:$=.-,$

.=54$/.$-<-5%,&)-$'</5-6-+%@$)-A,--$&?$+-=,/<$.=,;0;/<$/+)$)-;05-(,-</%-)$.-%%0+A.$

6/8$ '</8$ /$ ,&<-$ 0+$ %4-$ -F%-+%$ &?$ %&'()&*+$ ,-.%&,/%0&+$ 0+$ 9:$ =.-,.1$ J+-$ &?$ %4-$

06'<05/%0&+.$&?$%40.$0.$%4/%$%4-$0+%-,/5%0&+$&?$%&'()&*+$5&A+0%0;-$6-54/+0.6$*0%4$

7&%%&6(='$ 5=-.$ 0+$ 9:$ =.-,.$ 6/8$ 7-$ 5&6'<05/%-)$ /+)$ 6/8$ +&%$ 7-$ ',-50.-<8$

',-)05%/7<-$&+$%4-$7/.0.$&?$&+<8$%4-$'-,?&,6/+5-$&?$CD$<0.%-+-,.$&,$CD$<0.%-+0+A$%&$

9:$.06=</%0&+1$

!"# $%&'()*+(,-./*-0/)*12*+./

!1$E4-$?&,-6&.%$06'<05/%0&+$&?$%4-$.%=)0-.$,-'&,%-)$0+$%40.$%4-.0.$0.$%4/%$0+$&,)-,$%&$

4-<'$9:$=.-,.$0+$=+)-,.%/+)0+A$.'--54$0+$+&0.-@$0%$0.$+--)-)$%&$7-%%-,$=+)-,.%/+)$

*4/%$ %4-$ /'',&',0/%-$ /=)0%&,8$ 5=-.$ /,-$*4&.-$&7<0%-,/%0&+$ 5/=.-.$ %4-$ ?/0<=,-$ &?$

%4-$/''<05/%0&+$&?$ %&'()&*+$6-54/+0.6.$ 0+$9:$=.-,.1$E4-+@$ %4-$ .%-'.$+--)$ %&$7-$

%/3-+$%&$-+.=,-$%4/%$9:$%-54+&<&A8$0.$A-/,-)$%&$7-$/7<-$%&$0)-+%0?8$%4-.-$/=)0%&,8$
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!"#$%&'%$(##!)*%$#+,#+-.#%.)#/%0,1/%.)#%'1&$#%-'2%.,-'$/&.%.)#/%(,1(#,34%.1%.)#%

!1+'&.&5#%/#!)-'&$/$6%

%

76%8%,#3-.#2%&/(3&!-.&1'%10%.)&$%9.)-.%:;%"$#,$%/-4%,#34%1'%2&00#,#'.%!"#$%.)-'%<=%

3&$.#'#,$>% 01,% ,#$#-,!)% $."2&#$% 21'#%?&.)% :;% "$#,$% &$% .)-.% &.% &$% &/(1,.-'.% .1% "$#%

/-'4% #@(#,&/#'.-3% !1'2&.&1'$% -'2% (-,-/#.#,$% &'% 1,2#,% .1% !-(.",#% -%

!1/(,#)#'$&5#%(&!.",#%10%.)#%(#,01,/-'!#%10%:;%"$#,$6%%

%

A6% B)#% !)1&!#% 10% $(##!)% $.&/"3&% -'2% (-,-/#.#,$% !-'% -00#!.% .)#% 1".!1/#% 10% .)#%

$."246%C1,%#@-/(3#*%"$&'+%$.1!)-$.&!%'1&$#%&'$.#-2%10%$(##!)D$)-(#2%'1&$#%1,%"$&'+%

?1,2$%&'$.#-2%10%$#'.#'!#$%!-'%-00#!.%.)#%EF%G#'#0&.%9H-$)01,2%#.%-36*%IJJK>6%B)&$%

&/(3&#$%.)-.%!-,#%/"$.%G#%.-L#'%&'%'1.%1'34%!)11$&'+%.)#%.#$.&'+%(-,-/#.#,$%-'2%

/-.#,&-3*%G".%-3$1%&'%+#'#,-3&M&'+%.)#%$."24%1".!1/#$%0,1/%()1'#/#D*%$433-G3#D%1,%

?1,2DG-$#2% $."2&#$% .1% $(##!)%(#,!#(.&1'%?&.)% $#'.#'!#$6% C1,% #@-/(3#*% .)#% +-(D

2#.#!.&1'%.),#$)132$%1G.-&'#2%?&.)%$&/(3#,%$.&/"3&%3&L#%.1'#$%1,%?&.)%$&'+3#%?1,2$%

/-4% '1.% (,15&2#% "$#0"3% &'2&!-.&1'% 10% .)#% #@.#'.% 10% .)#% (,1G3#/$% 10% $(##!)%

(#,!#(.&1'%&'%:;%"$#,$6%

%

N6%;%,#!1//#'2%.)-.%&'%$."2&#$%!1/(-,&'+%.)#%(#,01,/-'!#%10%.?1%2&00#,#'.%.4(#$%

10%3&$.#'#,%+,1"($*%#6+6%<=%-'2%)#-,&'+%&/(-&,#2%1,%<=%-'2%:;%"$#,$*%-+#$%$)1"32%

G#% /-.!)#2% -!,1$$% .)#% +,1"($% .1% /&'&/&M#% -+&'+% -$% -% !1'01"'2&'+% 0-!.1,6% ;.% &$%

(1$$&G3#%.)-.%?)#'%1.)#,%0-!.1,$%-,#%#O"-3*%.)#%#00#!.%10%-+&'+%/-4%'1.%G#%5&$&G3#6%

H".%?)#'%.)#%/12#$%10%-"2&.1,4%(#,!#(.&1'%-,#%-$%,-2&!-334%2&$$&/&3-,%-$%'1,/-3%

)#-,&'+%-'2%:;%)#-,&'+*%&.%?1"32%G#%2&00&!"3.%.1%!1'.,13%01,%1.)#,%0-!.1,$%-'2%)#'!#%

.)#&,% &'.#,-!.&1'%?&.)%-+&'+6%8% $-0#%G#.% &'% !1/(-,-.&5#% $."2&#$%?1"32% .)"$%G#% .1%

-51&2%-+&'+%-$%-%!1'01"'2&'+%0-!.1,%G4%/-.!)&'+%.)#%-+#$%10%.)#%(-,.&!&(-'.$6%

%

P6% ;% ,#!1//#'2% .)-.% ?)#'% !1/(-,&'+% .)#% (#,01,/-'!#% 10% ,#-3% :;% "$#,$% -'2%

51!12#2D$(##!)%3&$.#'#,$*%.)#%G-$#3&'#%$!1,#$%/-4%G#%/-.!)#2%&'%1,2#,%.1%$##%.)#%
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%&&%'($ )&$ *$ &*'()+$ ,%-.-$ /010(%2$ 34%'(+*/$ +%3)/5(0)67$ )6$ (8%$ (%3(%2$ 4*+*1%(%+$ ,%-.-$

06(%++54(%2934%%'8$4%+'%4(0)67$,:+2)06($%($*/-;$#<!=7-$$

$

>-$ ?6$ (803$ (8%303;$ 06(%//0.0@0/0(A$ )&$ 34%%'8$ 03$ 3(520%2$ *($ (8%$ 3%6(%6(0*/$ /%B%/-$ C803$

1%*63$ (8*($ *//$ (8%$ 06&)+1*(0)6$ 8*3$ ()$ @%$ 4+)B02%2$ *62$ 1*6045/*(%2$ 06302%$ (8%$

0620B025*/$10'+)')31$)&$306./%$3%6(%6'%3-$C803;$@A$6)$1%*63;$4+)B02%3$*$')14/%(%$

40'(5+%$)&$34%%'8$4%+'%4(0)6$06$+%*/$/0&%-$?6&)+1*(0)6$%6')2%2$06$80.8%+$/%B%/3;$%-.-$

203')5+3%;$ ')6B%+3*(0)6;$ 3)'0*/$ ')6(%D(;$ %('-;$ 03$ */3)$ %14/)A%2$ @A$ 34%*E%+3$ *62$

/03(%6%+3$ 06$ 20&&0'5/($ /03(%606.$ 3'%6*+0)3-$ F)+$ %D*14/%;$ 3)'0*/$ 06&)+1*(0)6$ *@)5($ *$

(*/E%+$ ,%-.-$ G806%3%$ &*'%$ B3-$ G*5'*30*6$ &*'%7$ '*6$ %68*6'%$ /03(%6%+3H$ *@0/0(A$ ()$

562%+3(*62$ *''%6(%2$ 34%%'8$ 06$ 6)03%$ ,I'J)K*6;$ #<!"7-$ :/(8)5.8$ (8%$

')6(+0@5(0)6$)&$06&)+1*(0)6$&+)1$(8%3%$80.8%+$/%B%/3$03$6)69(+0B0*/;$(803$(8%303$2)%3$

6)($*22+%33$(8%$*B*0/*@0/0(A$)+$@+%*E2)K6$)&$34%%'8$4%+'%4(0)6$*($(8%3%$/%B%/3-$

$

$



 

!

!"#"$"%&"'( (

"#$%&'(#!)*+&*',-!.//01!"2#*3+45!6(,(%4'7!)288(3*&!9)*(&&*%8!:#*3*+&!.//0;1!"#$%&'(#!)*+&*',!

<+4=+4%3*+&-!>%8(&'*%-!<%8*?+4&*%-!@A"1!

"4#+*&3-!B1-!C4((&-!D1-!6+,(&-!A1-!./EF1!D7(!*&3(88*G*H*8*35!+?!*&3(442=3(#!,=(('7!#(=(&#,!2=+&!*3,!

2&*&3(442=3(#!*&3(88*G*H*8*351!I1!"'+2,31!A+'1!"J1!EKL-!:M.N0O:M.P/1!

",,J%&&-!Q1-!A2JJ(4?*(8#-!R1-!.//F1!D7(!Q(4'(=3*+&!+?!A=(('7!@&#(4!"#$(4,(!<+&#*3*+&,1!S&T!A=(('7!

Q4+'(,,*&G!*&!37(!"2#*3+45!A5,3(J-!A=4*&G(4!U%&#H++V!+?!"2#*3+45!6(,(%4'71!A=4*&G(4!

W(X!Y+4V-!==1!.KEOK/P1!

)%(4-!D1-!B++4(-!)1<1I1-!EZZK1!:??('3,!+?!,=('34%8!,J(%4*&G!+&!37(!*&3(88*G*H*8*35!+?!,(&3(&'(,!*&!&+*,(1!I1!

"'+2,31!A+'1!"J1!ZF-!E..ZOE.FE1!

)%(4-!D1-!B++4(-!)1<1I1-!EZZF1!:??('3,!+?!,=('34%8!,J(%4*&G!+&!37(!*&3(88*G*H*8*35!+?!,(&3(&'(,!*&!37(!

=4(,(&'(!+?!*&3(4?(4*&G!,=(('71!I1!"'+2,31!A+'1!"J1!Z0-!..NNO..P/1!

)%4+&(-!Q1-!A34(8&*V+$-![1-!\(G2*&(-!]1-!./E/1!"2#*3+45!4('+$(45!%&#!,=(('74(%#*&G!*&!'+'78(%4!

*J=8%&3(#!#(%?!=%3*(&3,T!"!4($*(X1!"2#*+8+G*'%8!B(#*'*&(!P-!E//OE/L1!

)%43^+V*,-!C1-!.//F1!"G(_4(8%3(#!J5(8*&!H4(%V#+X&T!%!#($(8+=J(&3%8!J+#(8!+?!'+G&*3*$(!#('8*&(!%&#!

"8^7(*J(4`,!#*,(%,(1!W(24+H*+8+G5!+?!"G*&G!.0-!0OEP1!

)%,7?+4#-!I1"1I1-!a%44(&-!61B1-!EZNZ1!Q(4'(=32%8!,5&37(,*,!+?!#(8(3(#!=7+&(J(,1!I1!"'+2,31!A+'1!"J1!L0-!

AEE.OAEE.1!

)%,7?+4#-!I1"1-!B(5(4,-!B1\1-!)42H%V(4-!)1A1-!a%44(&-!61B1-!EZPP1!S882,+45!'+&3*&2*35!+?!*&3(442=3(#!

,=(('7T!A=(('7!4%3(!#(3(4J*&(,!#24%3*+&%8!8*J*3,1!I1!"'+2,31!A+'1!"J1!PF-!ELK0OELKP1!

)%,7?+4#-!I1"1-!6*(&(4-![161-!a%44(&-!61B1-!EZZ.1!S&'4(%,*&G!37(!*&3(88*G*H*8*35!+?!,=(('7!374+2G7!

J283*=8(!=7+&(J*'!4(,3+4%3*+&,1!Q(4'(=31!Q,5'7+=75,1!0E-!.EEO.EN1!

)%,7?+4#-!I1"1-!a%44(&-!61B1-!)4+X&-!)1-!<74*,3+=7(4!"1-!EZZL1!@,(!+?!,=(('7_J+#28%3(#!&+*,(!%##,!

,34+&G!bH+33+J_2=c!'2(,!?+4!=7+&(J*'!4(,3+4%3*+&1!Q(4'(=31!Q,5'7+=75,1!0P-!KF.OK0/1!

)%dV(&3-!\1-!.//L1!A=(('7!4('+G&*3*+&!*&!&+4J%8!7(%4*&G!%&#!,(&,+4*&(24%8!7(%4*&G!8+,,!%,!%!?2&'3*+&!

+?!37(!&2JH(4!+?!,=('34%8!'7%&&(8,1!I1!"'+2,31!A+'1!"J1!E./-!.Z/P1!

)%dV(&3-!\1-!./E/1!Q7+&(J*'!4(,3+4%3*+&!*&!,(&,+4*&(24%8!7(%4*&G!8+,,!#+(,!&+3!#(=(&#!+&!H%,(8*&(!

,=(('7!=(4'(=3*+&!,'+4(,1!I1!"'+2,31!A+'1!"J1!E.P-!:MELZO:MENF1!

)%dV(&3-!\1-!./E.1!:??('3!+?!,=(('7!#(G4%#%3*+&!+&!3+=_#+X&!4(=%*4T!=7+&(J*'!4(,3+4%3*+&!X*37!

,*J28%3*+&,!+?!'+'78(%4!*J=8%&3,!%&#!'+JH*&(#!(8('34*'_%'+2,3*'!,3*J28%3*+&1!I1!",,+'1!6(,1!

]3+8%45&G+81!EK-!LPKOLZ.1!

)%dV(&3-!\1-!<7%33(4e((-!B1-!./E/1!6('+G&*3*+&!+?!3(J=+4%885!*&3(442=3(#!%&#!,=('34%885!#(G4%#(#!

,(&3(&'(,!X*37!%##*3*+&%8!2&=4+'(,,(#!8+X_?4(f2(&'5!,=(('71!U(%41!6(,1!.N/-!E.NOEKK1!

)%dV(&3-!\1-!:*8(4-!<1-!:#X%4#,-!)1-!.//Z1!:??('3,!+?!(&$(8+=(!#*,'+&3*&2*3*(,!+&!=(4'(=32%8!4(,3+4%3*+&!

+?!%J=8*32#(_'+J=4(,,(#!,=(('71!I1!"'+2,31!A+'1!"J1!E.0-!KZZ0OF//01!

)%dV(&3-!\1-!:*8(4-!<1M1-!:#X%4#,-!)1-!./E/1!Q7+&(J*'!4(,3+4%3*+&!H5!7(%4*&G_*J=%*4(#!8*,3(&(4,!X*37!

J*8#!3+!J+#(4%3(!,(&,+4*&(24%8!7(%4*&G!8+,,1!U(%41!6(,1!.L/-!0FOL.1!
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