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B)%5/1*( MQRRZT( +$%>*.( #$,#( #$*( ,4%&1#( %0(

",&'$#*)( ,1.( #$*( )*",#/5*( -%1#)/7&#/%1( %0(

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

#$*(+*C(-%43%+/#/%1(%0(,(')%&38(O%)(*C,43"*6(/1(

4%+#(#23*+(%0(.2,.+(#$,#($*(+&)5*2*.6(+3*,;*)+(

>*)*( ",&'$/1'( 4%)*( #$,1( "/+#*1*)+( M+**( ,"+%(

h*##/1(P(9%.#6(XYYfT8(L1#*)*+#/1'"26(#$,#(3,##*)1(

>,+()*5*)+*.(>$*1(#$*(+3*,;*)(>,+(,(4,1(,1.(

#$*( ,&./*1-*( >,+( -%43%+*.( %0( >%4*18(

G5*),""6( 4,"*( +3*,;*)+( >*)*( 4%)*( *00/-/*1#( ,#(

*"/-/#/1'( ,&./*1-*( ",&'$#*)( #$,1( 0*4,"*(

+3*,;*)+( MB)%5/1*6( QRRZT8( [%4*1( >*)*( ,"+%(

0%&1.( #%( ",&'$( 4%)*( #$,1( 4*1( >$*1(

/1#*),-#/1'( >/#$( %33%+/#*e+*C( /1./5/.&,"+(

MN),44*)( P( ^/7"e^/7*+0*".#6( QRRYH( V*$&( P(

D&17,)6( XYYU,T8( [*( +$%&".( #$*1( *C3*-#( ,(

)*",#/%1+$/3(7*#>**1(",&'$#*)(,1.(#,";/1'(#/4*6(

,1.(#$/+()*",#/%1+$/3(+$%&".(.*3*1.(%1(#$*(+*C(

%0(/1./5/.&,"+(/15%"5*.8(

9$*( )*",#/%1+$/3( 7*#>**1( +4/"/1'6( ",&'$#*)6(

"/+#*1/1'6( ,1.( #,";/1'( -%&".( /10%)4( ,7%&#( #$*(

0&1-#/%1(%0(#$*(0%)4*)(#>%(7*$,5/%&)+(/1(+%-/,"(
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/1#*),-#/%1+8(O%)( /1+#,1-*(+4/"/1'(,1.(",&'$#*)(

-%&".( ,-#( ,+( 7,-;-$,11*"+( #%( +*1.( 1%15*)7,"(

0**.7,-;(#%(,(+3*,;*)(MK)&11*)6(QRSRT6(/1(>$/-$(

-,+*( #$*2( +$%&".( 7*( 3%+/#/5*"2( )*",#*.( #%(

"/+#*1/1'( #/4*8(G1( #$*( %#$*)($,1.( +4/"/1'(,1.(

",&'$#*)( -%&".( 7*( &+*.( #%( *43$,+/E*( +3**-$6(

/8*8(#%(.),>(,##*1#/%1(#%(>$,#(/+(+,/.6(%)(#%(3",-*(

3%+/#/5*(5,"*1-*(%1(&##*),1-*+8( L1( #$/+( -,+*(>*(

+$%&".( *C3*-#( ,( 3%+/#/5*( )*",#/%1+$/3( 7*#>**1(

+4/"/1'6(",&'$#*)(,1.(#,";/1'(#/4*8(L1(,../#/%16(

#$*()*",#/%1+$/3(7*#>**1(+4/"/1'6(",&'$#*)(,1.(

-%15*)+,#/%1( -%&".( .*3*1.( %1( #$*( #23*( %0(

+4/"*+( ,1.( ",&'$+( -%1+/.*)*.8( =%4*(

+4/"*@",&'$( #23*+( -%&".( 0&1-#/%1( ,+(

7,-;-$,11*"+(>$/"*(%#$*)( #23*+(-%&".(0&1-#/%1(

,+(+3**-$(*43$,+/E*)+8(

L1( ,../#/%1( #%( +*"0e./)*-#*.( ,-#/5/#/*+( ,1.(

-%15*)+,#/%1,"( 7*$,5/%&)6( 7%.2( -%1#,-#+( ,)*(

/1-"&.*.( /1( #$*( 3)*+*1#( +#&.2( /1( %).*)( #%(

3)%5/.*( ,( 4*,+&)*( %0( /1#/4,-2( 7*#>**1(

3,)#/-/3,1#+8( B$2+/-,"( 3)%C/4/#2( $,+( 7**1(

)*",#*.( #%( +4/"/1'( ,1.( ",&'$#*)( MJ$,34,16(

QRSWH( V-!.,4+6( a,-;+%16( P( b/)+$1/#6( QRUfT8( L0(

+4/"/1'( ,1.( ",&'$/1'( ,)*( /15%"5*.( /1( #$*(

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

$,5*( ,( 3,)#/-&",)( )*",#/%1+$/3( #%( "/1;/1'(

7*$,5/%&)+( +&-$( ,+( 1%1e,'')*++/5*( 7%.2(

-%1#,-#+8( O)*:&*1#( ,1.( "%1'( 7%.2( -%1#,-#+(

%7+*)5*.( /1( /10%)4,"( -%15*)+,#/%1+( ,)*(

7*"/*5*.( #%( )*0"*-#( -"%+*1*++( 7*#>**1( #>%(

3*)+%1+( M!)'2"*6( QRUU6( 38( XQfH(V%))/+6( QRUX6( 38(

QfYT6( ,1.( +&-$( ,( .*')**( %0( -"%+*1*++( -%&".( 7*(

,##,/1*.( >/#$( #$*( &+*( %0( 5/+&,"( %)( ,&./#%)2(

+/'1,"+(+*1#(0)%4(,(./+#,1-*8(B,)#/-&",)(0%)4+(%0(

+4/"/1'( ,1.( ",&'$#*)( -%&".( #$*)*0%)*( 3",2( ,(

)%"*( /1( )*.&-/1'( 3$2+/-,"( +3,-*( 7*#>**1(

/1#*),-#/1'(3,)#1*)+8((

9$*( 4,/1( %7`*-#/5*( %0( #$/+( ,)#/-"*( /+( #%(

/15*+#/',#*( #$*( +%-/,"( ,1.( 7*$,5/%&),"( -%1#*C#(

%0( ./00*)*1#( #23*+( %0( +4/"*+( ,1.( ",&'$+8( V%)*(

+3*-/0/-,""26(#$/+(+#&.2(/15*+#/',#*+($%>(+4/"/1'(

,1.( ",&'$/1'( 5,)/*+( >/#$( ,'*( ,1.( +*C( %0(

/1./5/.&,"+( /15%"5*.( /1( /10%)4,"6( 1,#&),""2(

%--&))/1'6( +%-/,"( /1#*),-#/%1+H( ,1.( $%>( #$*+*(

7*$,5/%&)+( )*",#*( #%( -%15*)+,#/%16( 7%.2(

-%1#,-#+6(,1.(./+3",-*4*1#(,-#/5/#/*+8(

Method 

"#$%&'()!

V%+#(+&7`*-#+(>*)*(>$/#*(J,&-,+/,1+6(,1.(.&*(

#%( )*+#)/-#/%1( /43%+*.( 72( ,1%124/#26( 1%(

+2+#*4,#/-( *C,4/1,#/%1( >,+( 4,.*( %0(

7,-;')%&1.(5,)/,7"*+8(^/'$#2(0%&)(/1./5/.&,"+6(

fQ(4*1(,1.(fZ(>%4*16(>*)*(-%5*)#"2(%7+*)5*.(

/1(1,#&),""2(%--&))/1'(+%-/,"(/1#*),-#/%1+(/1(0%&)(

./00*)*1#( 7,)+( ,1.( -,0<+8( B,)#/-/3,1#+( >*)*(

-",++/0/*.( /1#%( +*C( ,1.( ,'*( -",++*+8( O%&)( ,'*(

-",++*+( >*)*( .*0/1*.( %1( #$*( 7,+/+( %0( *C#*)1,"(

,33*,),1-*( ,1.( ,33)%C/4,#*"2( -%))*+3%1.*.(

#%(#$*(0%""%>/1'("/0*(+#,'*+?(",#*(#**1,'*(MQWeXWT6(

2%&1'( ,.&"#( MXWeZWT6(4,#&)*( ,.&"#( MZWefWT6( %".(

,.&"#( MfW( ,1.( %".*)T8( L1( %).*)( #%( *"/4/1,#*(

5,)/,#/%1( .&*( #%( ')%&3( +/E*( MV*$&(P(D&17,)6(

XYYU,T6( 3*%3"*( >*)*( %7+*)5*.( /1#*),-#/1'( /1(

.2,.+8( 9$*( +*C( ,1.( ,'*( %0( #$*( /1#*),-#/1'(

3,)#1*)(>*)*(,"+%()*-%).*.8(

*&+,-./#0)!

9$*( 7*$,5/%&)+( )*-%).*.( /1( #$*( 3)*+*1#( +#&.2(

,)*( .*+-)/7*.( /1( 9,7"*( Q8( =4/"*+( ,1.( ",&'$+(

>*)*( -",++/0/*.( /1( ./00*)*1#( -,#*'%)/*+8( =4/"*+(

>*)*( -",++/0/*.( ,"%1'( #>%( ./4*1+/%1+?(

+3%1#,1*/#2( ,1.( 4%&#$( %3*1/1'8( 9$*( 0/)+#(

./4*1+/%1( /1-"&.*.( #>%( +4/"*( #23*+?(

+3%1#,1*%&+( ,1.( .*"/7*),#*8( 9$*( +3%1#,1*%&+(

+4/"*( >,+( +/4/",)( #%( #$*( D&-$*11*( +4/"*(

.*+-)/7*.( 72( ^;4,1( ,1.( O)/*+*1( MQRUXT6( /8*8( /#(

$,.(#%(7*(+244*#)/-(,1.(#%(*1#,/"(0,-/,"(,-#/5/#2(

/1(#$*(*2*()*'/%18(9$*(.*"/7*),#*(+4/"*(-,#*'%)2(

/1-"&.*.(,""(%#$*)( #23*+(%0(+4/"*+6( 0%)(*C,43"*(

i0,"+*i(%)(i4/+*),7"*i(+4/"*+(M^;4,1(P(O)/*+*16(

QRUXT6( ,1.( #$*( +4/"*+( %1( >$/-$( ,1( %75/%&+(

5%"&1#,)2(-%1#)%"(>,+( /43%+*.8(9$*(5%"&1#,)2(

1,#&)*( %0( +4/"*+( >,+( /10*))*.( &+/1'( #>%(

-)/#*)/,?( +244*#)2( ,1.( #/4/1'8( !+244*#)/-(

+4/"*+( ,1.( +4/"*+( >/#$( ,7)&3#( %1+*#+( ,1.(

%00+*#+( >*)*( -%1+/.*)*.( ,+( .*"/7*),#*( +4/"*+8(

9$*( +*-%1.( ./4*1+/%16( 4%&#$( %3*1/1'6( ,"+%(

/1-"&.*.(#>%(-,#*'%)/*+?(%3*1(+4/"*(,1.(-"%+*.(

+4/"*8( 9$*( %3*1( +4/"*( /+( ,( +4/"*( .&)/1'( #**#$(
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-,1(7*(%7+*)5*.(,+(,( )*+&"#(%0(4%&#$(%3*1/1'8(

L#( -%))*+3%1.+( #%( K),11/',1( ,1.( ]&43$)/*+F(

MQRSXT(&33*)(+4/"*(,1.(7)%,.(+4/"*8(9$*(-"%+*.(

+4/"*6( ,"+%( -,""*.( #$*( +/43"*( +4/"*( MK),11/',1(

P(]&43$)/*+6(QRSXT(/+(,(+4/"*(3*)0%)4*.(>/#$(

,(-"%+*.(4%&#$8(

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

!

*&+,-./#0! 3&)'0.4(./5!

G3*1(=4/"*( =3%1#,1*%&+(+4/"*(%3*1(

4%&#$(

J"%+*.(=4/"*( =3%1#,1*%&+(+4/"*(-"%+*.(

4%&#$(

D*"/7*),#*(

G3*1(=4/"*(

D*"/7*),#*(+4/"*(%3*1(4%&#$(

D*"/7*),#*(

J"%+*.(=4/"*(

D*"/7*),#*(+4/"*(-"%+*.(

4%&#$(

I%>(I,&'$#*)( I%>(/1#*1+/#2(+3%1#,1*%&+(

",&'$(

V*./&4(

I,&'$#*)(

V*./&4(/1#*1+/#2(

+3%1#,1*%&+(",&'$(

]/'$(I,&'$#*)( ]/'$(/1#*1+/#2(+3%1#,1*%&+(

",&'$(

D*"/7*),#*(

I,&'$#*)(

D*"/7*),#*(",&'$(

9,";( 9,";/1'(#%(#$*(3,)#1*)(

I/+#*1( I/+#*1/1'(#%(#$*(3,)#1*)(

G&#( !##*1#/%1(./)*-#*.(%&#+/.*(

#$*(.2,.(

A,>1( A,>1/1'(

j%.( ]*,.e1%.(

9%&-$( K)/*0(-%1#,-#(>/#$(#$*(3,)#1*)(

J%1#,-#( I%1'(-%1#,-#(>/#$(#$*(

3,)#1*)(

b/++(I/3( b/++/1'(3,)#1*)d+("/3+(

b/++(]*,.( b/++/1'(3,)#1*)d+($*,.(

b/++(K%.2( b/++/1'(3,)#1*)d+(7%.2(

!&#%eO,-*( O/.."/1'(%)(+*"0e')%%4/1'(/1(

#$*(0,-*(,)*,(

!&#%e],/)( O/.."/1'(%)(+*"0e')%%4/1'(

%1*d+($,/)(

!&#%e],1.( O/.."/1'(%)(+*"0e')%%4/1'(

%1*d+($,1.+(

G7`*-#( O/.."/1'(>/#$(,1(%7`*-#(%)(

>/#$(-"%#$*+(

!.`&+#( !.`&+#(%1*d+($,/)(%)(-"%#$*+(

I,&'$#*)( >,+( -,#*'%)/E*.( ,--%)./1'( #%( #$)**(

"*5*"+(%0(/1#*1+/#2?("%>6(4*./&46(,1.($/'$8(9$*(

/1#*1+/#2(>,+(,++*++*.(72(#$*( /1-"&+/%1(%0( 0%&)(

-%43%1*1#+( #23/-,"( %0( ",&'$#*)( M_&-$( P(

^;4,16(XYYQT?( +#,--,#%(7)*,#$/1'6(5%-,"/E,#/%16(

%3*1e4%&#$6( ,1.( 7%.2( 4%5*4*1#( M4,/1"2(

$*,.6( +$%&".*)+( ,1.( #)&1;T8( 9$*( 3)*+*1-*( %)(

,7+*1-*( %0( #$*+*( 0,-#%)+( .*#*)4/1*.( #$*(

/1#*1+/#2(%0(",&'$#*)(,+(0%""%>+?(

• I%>(/1#*1+/#2?(7)/*0(*C$,",#/%1+(>/#$("/4/#*.(

5%-,"/E,#/%1( M&3( #%( #$)**( 1%#*+T6( 4%&#$(

+"/'$#"2( %3*1( %)( -"%+*.6( )$2#$4/-( +$%&".*)(

4%5*4*1#+6( ,1.( #$*( #)&1;( +"/'$#"2( #/"#*.(

0%)>,).(%)(7,-;>,).8(

• V*./&4( /1#*1+/#2?( 3)%"%1'*.( 5%-,"/E,#/%1(

M4%)*( #$,1( #$)**( 1%#*+T6( %3*1e4%&#$6( +,4*(

7%.2( 4%5*4*1#( ,+( "%>( /1#*1+/#2( 7&#(

)$2#$4/-,""2(4%)*(3)%1%&1-*.8(

• ]/'$( /1#*1+/#2?( "%&.( ,1.( 3)%"%1'*.(

5%-,"/E,#/%16( %3*1e4%&#$6( $*,.( ,1.( #)&1;(

'%*+( ,7)&3#"2( 7,-;>,).( M+%4*#/4*+(

0%)>,).T8(

!
60/'&7#0&!

( B*%3"*(>*)*( %7+*)5*.( 0)%4(,(./+#,1-*(%0( Wg

XY48(L1./5/.&,"+(>*)*(+*"*-#*.(/0(#$*/)(0,-*(>,+(

,--*++/7"*( #%( #$*( %7+*)5*)( ,1.( /0( #$*2( >*)*(

/1#*),-#/1'(/1(,(+#,7"*(3,/)6(/8*8(/0(1%(#$/).(3,)#2(

-,4*( #%( 7*( /15%"5*.( /1( #$*( /1#*),-#/%18(

L1#*),-#/%1+(>/#$(3,++*)+e72(>*)*(1%#()*-%).*.8(

!""( %--&))*1-*+( %0( #$*( 7*$,5/%&)+( .*+-)/7*.(

7*"%>(>*)*(+,43"*.(.&)/1'(0%-,"(%7+*)5,#/%1+(

3*)0%)4*.( %1( %1*( /1./5/.&,"( ,#( ,( #/4*(

M!"#4,116( QRSfT8( =,43"/1'( .&),#/%1( 5,)/*.(

0)%4( QY( #%( ZY( 4/1&#*+( .*3*1./1'( %1( #$*(

,5,/",7/"/#2(%0(/1./5/.&,"+(M8(k(QW8W6("3(k(f8ZWT8(

D,#,( -%5*)*.( ,( #%#,"( %0( XQ8S( $%&)+( %0(

%7+*)5,#/%1(,1.(>*)*(-%""*-#*.(*5*)2.,2(%0(#$*(

>**;( 7*#>**1( Q( ,1.( R( 346( >/#$( 4%+#(

%7+*)5,#/%1+(7*/1'(4,.*(7*#>**1(f(,1.(S(34
!
8(

K*$,5/%&)+( >*)*( *1-%.*.( /1( ,( B+/%1(

[%);,7%&#( Z8Q( ,1.( #$*1( #),1+0*))*.( #%( #$*(

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

34!1--5!&3.!1$,+!,+-!,$#-!34!)(2!,+(,!,+-!36/-.0(,$3&/!

1-.-!#()-7!
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G7+*)5*)( W8Y( 0%)( +#%),'*( ,1.( ",7*""/1'8( 9$*(

.&),#/%1( %0( #$*( 0%""%>/1'( 7*$,5/%&)+( >,+(

)*-%).*.( &+/1'( #$*( +#,#*( 0&1-#/%1( %0( #$*(

G7+*)5*)( W8Y?( #,";6( "/+#*16( %&#6( ,1.( -%1#,-#8(!""(

#$*(%#$*)(7*$,5/%&)+(>*)*(.*+-)/7*.(,+(*5*1#+8(

3,(,!,5,19).)!

!""( *5*1#( 7*$,5/%&)+(>*)*( #),1+0%)4*.( /1#%( ,(

),#*(3*)(4/1&#*(72(./5/./1'(#$*(#%#,"(0)*:&*1-2(

72( #%#,"( %7+*)5,#/%1( #/4*( >$*)*,+( +#,#*(

7*$,5/%&)+( +&-$( ,+( #,";/1'( ,1.( "/+#*1/1'(>*)*(

-%15*)#*.( /1#%( 3*)-*1#,'*+( %0( #$*( #%#,"(

%7+*)5,#/%1( #/4*8( !""( ./+3",-*4*1#( ,-#/5/#/*+(

>*)*( ,..*.( #%'*#$*)( #%( 0%)4( ,( +/1'"*( /1.*C(

M,"+%(*C3)*++*.(/1(),#*(3*)(4/1&#*T()*3)*+*1#/1'(

#$*('*1*),"(,)%&+,"(7)%&'$#(,7%&#(72(#$*(+%-/,"(

-%1#*C#8(D&*(#%(#$*(+4,""(%7+*)5*.(0)*:&*1-2(%0(

7%.2( -%1#,-#+( 7*#>**1( 3,)#/-/3,1#+6( 3*%3"*(

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

/15%"5*4*1#( /1( 7%.2( -%1#,-#+?( -%1#,-#( %)( 1%(

-%1#,-#8(

9$*( *00*-#( %0( ,'*( ,1.( +*C( %0( /1./5/.&,"+( >,+(

,++*++*.( &+/1'(&1/5,)/,#*( ,1,"2+*+( %0( 5,)/,1-*(

3*)0%)4*.( +*3,),#*"2( %1( *,-$( +4/"*( #23*( ,1.(

",&'$#*)8( K*-,&+*( ./00*)*1#( 0%)4+( %0( +4/"*+(

-%&".( 7*( ,00*-#*.( /1( ,( ./00*)*1#( >,26( *,-$(

./4*1+/%1( %0( +4/"/1'( >,+( #$*( %7`*-#( %0( ,(

+*3,),#*( ,1,"2+/+8( L#( /+( /43%)#,1#( #%( 1%#*( #$,#(

+4/"*( ./4*1+/%1+( ,)*( 1%#( *C-"&+/5*( %0( *,-$(

%#$*)8(9$*)*0%)*(#$*(,1,"2+/+(%0(%1*(-,#*'%)2(%0(

,( ./4*1+/%1( /15%"5*+( 7%#$( -,#*'%)/*+( %0( #$*(

%#$*)(./4*1+/%18(

J%))*",#/%1( ,1.( )*')*++/%1( ,1,"2+*+( 0&)#$*)(

/15*+#/',#*.( #$*( )*",#/%1+$/3+( 7*#>**1( #$*(

./00*)*1#(7*$,5/%&),"(,1.(-%1#*C#&,"(5,)/,7"*+?(

#$*(+*C(,1.(,'*(%0(#$*(0%-,"(/1./5/.&,"6(#$*(+*C(

,1.( ,'*( %0( #$*( /1#*),-#/1'( 3,)#1*)6( $*,.e1%.+(

M),#*( 3*)( 4/18T6( +*"0e./)*-#*.( 7*$,5/%&)+( M),#*(

3*)(4/18T6( ",&'$#*)( M),#*(3*)(4/18T6( #,";/1'(,1.(

"/+#*1/1'( #/4*( M3*)-*1#,'*( %0( #$*( %7+*)5,#/%1(

3*)/%.(+3*1#(#,";/1'@"/+#*1/1'T8(

(

(

Results 

!""#$%&'"&(#)&*+,&-.#&'+&(/010+.&*+,&2*3.4%#5&

":.1.5;!

( 9$*( /43,-#( %0( +*C( -%43%+/#/%1( ,1.( ,'*(

-%43%+/#/%1(%0(.2,.+(%1(#$*(./00*)*1#( #23*+(%0(

+4/"*+(>,+( ,++*++*.( &+/1'( =#&.*1#( (( #*+#+8( =*C(

-%43%+/#/%1(%0(.2,.+(,00*-#*.(#$*(0)*:&*1-2(%0(

-"%+*.(+4/"*(),#*+6((MUXT(k(X8ZW6(4(l(8YX8(D2,.+(%0(

#$*( +,4*( +*C( M8( k( Y8SZ6( "3( k( Y8Wf6( <( k( fZT(

#*1.*.( #%( +$%>( $/'$*)( ),#*+( %0( -"%+*.( +4/"*+(

#$,1(4/C*.(+*C(.2,.+(M8(k(Y8fR6("3(k(Y8ZR6(<(k(

fQT8(G#$*)( +4/"*( #23*+(>*)*( 1%#( /10"&*1-*.( 72(

+*C(-%43%+/#/%1(%0(.2,.+8(9$*(,'*(-%43%+/#/%1(

%0( .2,.+( $,.( ,( 4,)'/1,""2( +/'1/0/-,1#( /43,-#(

%1(#$*(0)*:&*1-2(%0(%3*1(+4/"*+6((MUXT(k(Q8RX6(4(l(

8Y\6( ,+( /1./5/.&,"+( #*1.*.( #%( +$%>(4%)*( %3*1(

+4/"*+( >$*1( /1#*),-#/1'( >/#$( 3*%3"*( %0( #$*/)(

%>1(,'*(M8(k(Y8UZ6("3(k(Y8SZ6(<(k(\XT(#$,1(>/#$(

3*%3"*(%0( ,(./00*)*1#(,'*( -",++( M8( k(Y8WQ6("3( k(

Y8fS6( <( k( XXT8( G#$*)( +4/"*( #23*+( >*)*( 1%#(

,00*-#*.(72(#$*(,'*(-%43%+/#/%1(%0(.2,.+8(

9$*(*00*-#+(%0(+*C(,1.(,'*(%1(#$*(./00*)*1#(#23*+(

%0(+4/"*+(>*)*(0&)#$*)(/15*+#/',#*.(/1(X(M+*C(%0(

0%-,"(/1./5/.&,"T(m(X(M,'*(%0(0%-,"(/1./5/.&,"T(m(

X( M+*C( %0( /1#*),-#/1'( 3,)#1*)T( m( X( M,'*( %0(

/1#*),-#/1'( 3,)#1*)T( &1/5,)/,#*( ,1,"2+*+( %0(

5,)/,1-*8( !( +*3,),#*( ,1,"2+/+( >,+( -%1.&-#*.(

0%)(*,-$(#23*(%0(+4/"*8(9$*)*(>,+(,(4,/1(*00*-#(

%0( ,'*( %1( +3%1#,1*%&+( +4/"*( ),#*+( =MQ6( UZT( k(

W8Zf6(4( k( 8YX(,1.(%1(%3*1(+4/"*(),#*+(=MQ6(UZT(k(

W8YS6(4(k(8YZ8(L1./5/.&,"+(2%&1'*)(#$,1(ZW(2*,)+(

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

+4/"*+(,1.(%3*1( +4/"*+( #$,1(%".*)( /1./5/.&,"+(

M9,7"*(XT8((

9$*)*( >,+( 1%( 4,/1( *00*-#( %0( ,'*( %)( +*C( %1(

.*"/7*),#*( +4/"*+8( ]%>*5*)( #$*)*( >,+( ,(

+/'1/0/-,1#( /1#*),-#/%1( *00*-#( 7*#>**1( +*C( ,1.(

,'*( %0( /1#*),-#/1'( 3,)#1*)6( =MQ6( UZT( k( W8QR6( 4( k(

8YZ6( +&''*+#/1'( #$,#( #$*( 3,)#1*)d+( +*C( $,+( ,1(

/10"&*1-*( .*3*1./1'( %1( $/+@$*)( ,'*8( G1(

,5*),'*6( 4,#&)*( 4*1( )*-*/5*.( +/'1/0/-,1#"2(

4%)*(.*"/7*),#*(+4/"*+(M8(k(Y8XX6("3(k(Y8XY6(<(k(

QXT(#$,1(4,#&)*(>%4*1(M8(k(Y8QQ6("3(k(Y8QX6(<(
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k( QfT6( =MQ6( X\T( k( W8X\6( 4( k( 8YZ6( >$*)*,+( 2%&1'(

4*1( ,1.( >%4*1( )*-*/5*.( *:&,"( ,4%&1#+( %0(

.*"/7*),#*(+4/"*+6(=MQ6(fRT(k(Y8SX6(4(k(8fY(MO/'&)*(

QT8( 9$*( /1#*),-#/%1( *00*-#( ,"+%( 3%/1#*.( %&#( #$,#(

>$*1( #$*( /1#*),-#/1'( 3,)#1*)( >,+( ,( 4,16(

4,#&)*( /1./5/.&,"+(,33*,)*.(#%()*-*/5*.(4%)*(

.*"/7*),#*( +4/"*+( M8( k( Y8XX6("3( k( Y8XY6(<( k(QQT(

#$,1(2%&1'*)(%1*+(M8(k(Y8Qf6("3(k(Y8QW6(<(k(ZXT6(

=MQ6( ZWT( k( Z8SZ6(4( k( 8Y\6(>$*)*,+( #$/+(*00*-#(>,+(

1%1e+/'1/0/-,1#(>$*1(#$*(3,)#1*)(>,+(,(>%4,16(

=MQ6(ZQT(k(Q8\f6(4(k(8XQ(MO/'&)*(QT8(

n1/5,)/,#*( ,1,"2+*+( ,"+%( )*5*,"*.( #$,#( #$*(

0)*:&*1-2(%0(-"%+*.(+4/"*+(>,+(,00*-#*.(72(#$*(

+*C( %0( 0%-,"( /1./5/.&,"6(=MQ6( UZT( k( Z8RU6(4( k( 8YW6(

4*1( ./+3",2*.( +/'1/0/-,1#"2( $/'$*)( ),#*+( %0(

-"%+*.(+4/"*+(#$,1(>%4*1(M9,7"*(ZT8(9$*)*(>,+(

,"+%(,(+/'1/0/-,1#(/1#*),-#/%1(*00*-#(7*#>**1(+*C(

%0(0%-,"(,1.(+*C(%0(/1#*),-#/1'(3,)#1*)(%1(-"%+*.(

+4/"*+6(=MQ6(UZT(k(QY8XR6(4(k(8YYX6(/1./-,#/1'(#$,#(

#$*( +*C( ./00*)*1-*(>,+(4*./,#*.( 72( #$*( +*C( %0(

#$*( /1#*),-#/1'( 3,)#1*)8([$*1( /1#*),-#/1'(>/#$(

%#$*)( 4*16( 4*1( +$%>*.( +/'1/0/-,1#"2( $/'$*)(

),#*+( %0( -"%+*.( +4/"*+( #$,1( >%4*16( =MQ6( ZWT( k(

QX8XQ6(4(k( 8YYQ6(>$*)*,+(#$/+(+*C(./00*)*1-*(>,+(

,7+*1#(>$*1(#$*(3,)#1*)(>,+(,(>%4,16(=MQ6(ZQT(

k(Q8ZX6(4(k(8X\8(G1(#$*(%#$*)($,1.6(>%4*1(',5*(

4%)*( -"%+*.( +4/"*+( #%( %#$*)( >%4*1( #$,1( #%(

4*16(=MQ6( ZfT( k( Xf8fU6( 4( l( 8YYQ8(!""( /1( ,""( #$*+*(

)*+&"#+( /1./-,#*( #$,#( 3*%3"*( #*1.( #%( ./+3",2(

4%)*(-"%+*.(+4/"*+(#%(/1./5/.&,"+(%0(#$*/)(%>1(

+*C(MO/'&)*(XT8!!

>,#;+(&0!

I,&'$#*)( %0( #$*( $/'$( /1#*1+/#2( -,#*'%)2( >*)*(

#%%(),)*(#%(7*(-%1+/.*)*.(0%)(+#,#/+#/-,"(,1,"2+/+8(

9$*2(>*)*( #$*)*0%)*(')%&3*.(>/#$( ",&'$#*)(%0(

4*./&4( /1#*1+/#2( ,1.( #)*,#*.( ,+( ,( +/1'"*(

-,#*'%)2( %0( 4%.*),#*( #%( $/'$( /1#*1+/#2(

",&'$#*)8( I%>( /1#*1+/#2( ",&'$#*)( -%1+#/#&#*.( ,(

-",++(%0(/#+(%>18(9$*(,'*(-%43%+/#/%1(%0(.2,.+(

$,.( ,( +/'1/0/-,1#( /43,-#( %1( #$*( 0)*:&*1-2( %0(

",&'$#*)(%0($/'$(/1#*1+/#/*+((MSRT(k(X8RY6(4(l(8YYW8(

I,&'$+(%0($/'$( /1#*1+/#/*+(>*)*(4%)*( 0)*:&*1#(

/1(+,4*(,'*(M8(k(Y8QR6("3(k(Y8XR6(<(k(\XT(#$,1(/1(

4/C*.(,'*(.2,.+(M8(k(Y8YS6("3(k(Y8YU6(<(k(XXT8(

!"#$%&'$( "%>( /1#*1+/#2( ",&'$#*)( >,+( 1%#(

,00*-#*.( 72( #$*( ,'*( -%43%+/#/%1( 1%)( #$*( +*C(

-%43%+/#/%1( %0( .2,.+6( 2%&1'*)( /1./5/.&,"+(

./+3",2*.( 4%)*( %0( #$*+*( ",&'$+( #$,1( %".*)(

/1./5/.&,"+6( =MQ6( UZT( k( f8S\6( 4( k( 8YZ( M9,7"*( XT8(

9$*)*(>,+( 1%( *00*-#( %0( +*C( %)( ,'*( M%0( */#$*)( %0(

#$*(3)%#,'%1/+#+T(%1(",&'$#*)(),#*+8(

(

!"#$%&)8(=0&?#&5'.&)!/@!":.1.5;!$9!A;&!B,(&;/0.&)!

A;&!C@!=/',1!D57.-.7#,1! !!

!!

E/#5;!

<!F!GH!

8,(#0&!

<!F!IH!

J/(,1!

<!F!KL!

=3%1#,1*%&+(=4/"*+(( V*,1( Q8ZS( Y8U\( Q8XQ(

(( =D( Y8SS( Y8SZ( Y8SR(

D*"/7*),#*(=4/"*+( V*,1( Y8QW( Y8Qf( Y8QW(

(( =D( Y8Q\( Y8QZ( Y8QW(

G3*1(=4/"*+( V*,1( Y8RY( Y8fQ( Y8Sf(

(( =D( Y8Sf( Y8fX( Y8\R(

J"%+*.(=4/"*+( V*,1( Y8\X( Y8WR( Y8\Q(

( =D( Y8fR( Y8fU( Y8fR(

I%>(L1#*1+/#2(I,&'$#*)( V*,1( Y8ZS( Y8QU( Y8ZQ(

( =D( Y8XU( Y8XW( Y8XU(

]/'$(L1#*1+/#/*+(I,&'$#*)( V*,1( Y8QU( Y8QX( Y8Q\(

( =D( Y8XU( Y8XQ( Y8X\(

!"#$%!83*&'!()*%,/!9:;!2-(./<!#(,*.-!()*%,/!=!:;!2-(./!

(
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!"#$%& *8(8&,5! =0&?#&5'.&)! MN,(&! 4&0! 8.5#(&O! ,57! "(,57,07! 3&-.,(./5)! @/0! ":.1.5;! ,57! >,#;+(&0! N,(&)!

A''/07.5;!(/!(+&!"&P!B/:4/).(./5!/@!39,7)(

"&P!C@!=/',1! ! 8,1&! ! ! =&:,1&! ! !

( 8,1&! =&:,1&! J/(,1! 8,1&! =&:,1&! J/(,1!

"&P!C@!=0.&57!

( j(k(XX( j(k(QR( j(k(fQ( j(k(XX( j(k(XQ( j(k(fZ(

+3%1#,1*%&+(+4/"*+( V*,1( Q8ZU( Q8QR( Q8XR( Q8YY( Q8XS( Q8QZ(

(( =D( Y8UY( Q8YY( Y8UR( Y8\U( Y8\U( Y8\U(

.*"/7*),#*(+4/"*+( V*,1( Y8Q\( Y8Qf( Y8QW( Y8Q\( Y8Qf( Y8QW(

(( =D( Y8QZ( Y8QZ( Y8QZ( Y8XY( Y8QW( Y8QU(

%3*1(+4/"*+( V*,1( Y8\\( Y8\S( Y8\S( Y8UX( Y8UX( Y8UX(

(( =D( Y8WQ( Y8RZ( Y8SX( Y8SQ( Y8\Q( Y8\\(

-"%+*.(+4/"*+( V*,1( Y8US( Y8\\( Y8SS( Y8Zf( Y8WU( Y8f\(

(( =D( Y8\X( Y8ff( Y8WW( Y8XS( Y8fQ( Y8Z\(

"%>(/1#*1+/#2(",&'$#*)( V*,1( Y8ZW( Y8XW( Y8ZY( Y8XU( Y8ZW( Y8ZQ(

(( =D( Y8ZY( Y8XQ( Y8X\( Y8ZY( Y8ZX( Y8ZQ(

$/'$(/1#*1+/#/*+(",&'$#*)( V*,1( Y8QU( Y8QY( Y8Qf( Y8XY( Y8Q\( Y8QU(

(( =D( Y8XR( Y8QW( Y8Xf( Y8Zf( Y8XQ( Y8XU(

(

(

+,-./%& '(( Q@@&'(! /@! )&P! ,57! ,;&! /@! .5(&0,'(.5;!

4,0(5&0! /5! 7&1.$&0,(&! ):.1&)! M9/#5;RSG9&,0)T!

:,(#0&USG9&,0)O!

!

(

+,-./%& )8( Q@@&'(! /@! "&P! B/:4/).(./5! /@! 39,7)! /5!

B1/)&7!":.1&)!

!
(

(

(

(

6#4*70'35*1&8'+%#)%&'"&(/010+.&*+,&2*3.4%#5&

J%))*",#/%1( ,1,"2+/+( >,+( 3*)0%)4*.( #%( ,++*++(

#$*( )*",#/%1+$/3+( 7*#>**1( #$*( 7*$,5/%&),"(

5,)/,7"*+( &1.*)( +#&.2( M9,7"*( fT8( =3%1#,1*%&+(

+4/"/1'( >,+( 3%+/#/5*"2( ,++%-/,#*.( >/#$( %3*1(

+4/"*+6( -"%+*.( +4/"*+6( ",&'$#*)6( ,1.( #,";/1'(

#/4*H(>$*)*,+(.*"/7*),#*(+4/"/1'(>,+(3%+/#/5*"2(

)*",#*.( #%( -"%+*.( +4/"*+6( $*,.( 1%.+6( "/+#*1/1'(

#/4*6( ,1.( 1*',#/5*"2( )*",#*.( #%( ./+3",-*4*1#(

,-#/5/#/*+8( G3*1( ,1.( -"%+*.( +4/"*+( >*)*(

3%+/#/5*"2( ,++%-/,#*.( >/#$( ",&'$#*)( ),#*( ,1.(
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>/#$( +3%1#,1*%&+( +4/"*+8( D&*( #%( #$*( +4,""(

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

+4/"/1'( ,1.( ",&'$#*)( /+( #)*,#*.( /1( ,( +*3,),#*(

,1,"2+/+8(

O&)#$*)( ,1,"2+/+( >,+( -%1.&-#*.( #%( ,++*++( #$*(

)*",#/5*( -%1#)/7&#/%1(%0( +%-/,"( ,1.(7*$,5/%&),"(

5,)/,7"*+(%1(+4/"/1'(,1.(",&'$#*)8(^,-$(#23*(%0(

+4/"*( ,1.( ",&'$( >,+( #)*,#*.( ,+( ,( .*3*1.*1#(

5,)/,7"*( /1( ,( )*')*++/%1(,1,"2+/+8(9$*(./00*)*1#(

,1,"2+*+( 2/*".*.( +/'1/0/-,1#( 4%.*"+6( 7&#( #$*(

1&47*)( ,1.( #23*( %0( 3)*./-#%)+( *4*)'/1'( ,+(

+/'1/0/-,1#( 5,)/*.( >/#$( #$*( #23*( %0( +4/"*( ,1.(

",&'$( -%1+/.*)*.( M+**( 9,7"*( W( ,1.( \6(

)*+3*-#/5*"2T8(

=3%1#,1*%&+( +4/"*( ),#*( >,+( +/'1/0/-,1#"2(

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

/1./5/.&,"6(,1.(#,";/1'(#/4*8(I,&'$#*)(),#*(,1.(

#,";/1'( #/4*( $,.( ,( 3%+/#/5*( )*",#/%1+$/3( #%(

+3%1#,1*%&+(+4/"*(),#*(>$*)*,+(#$*(,'*(%0(0%-,"(

>,+( 1*',#/5*"2( )*",#*.( #%( +3%1#,1*%&+( +4/"*+6(

/1./-,#/1'(#$,#(+4/"*(),#*(#*1.*.(#%(.*-)*,+*(,+(

,'*(/1-)*,+*.8(9$*(),#*(%0(.*"/7*),#*(+4/"*(>,+(

3%+/#/5*"2( )*",#*.( #%( "/+#*1/1'( #/4*( MO/'&)*( ZT(

7&#( 1%#( #,";/1'( #/4*8(G1( #$*( %#$*)( $,1.( #$*)*(

>,+(,(1*',#/5*()*",#/%1+$/3(7*#>**1(#$*(),#*(%0(

.*"/7*),#*( +4/"*( ,1.( #$*( 0)*:&*1-2( %0(

./+3",-*4*1#( ,-#/5/#/*+( MO/'&)*( fT8( G3*1( ,1.(

-"%+*.( +4/"*+( >*)*( 7%#$( +/'1/0/-,1#"2( ,1.(

3%+/#/5*"2( )*",#*.( #%( ",&'$#*)( ),#*8( ]%>*5*)(

#$*+*( #>%( 0%)4+( %0( +4/"/1'(>*)*( ,00*-#*.( /1( ,(

./00*)*1#(>,2(72(#$*(+*C(,1.(,'*(%0(/1./5/.&,"+(

M+**(,7%5*T8((

9$*( ,1,"2+/+( %0( ",&'$#*)( +$%>*.( #$,#(

+3%1#,1*%&+( +4/"/1'( >,+( #$*( 4%+#( +/'1/0/-,1#(

3)*./-#%)(,1.(>,+(3%+/#/5*"2(,++%-/,#*.(>/#$(,""(

#23*+(%0(",&'$#*)6()*',)."*++(%0(/1#*1+/#2(M9,7"*(

\T8( L1( ,../#/%16( "%>( /1#*1+/#2( ",&'$#*)( >,+(

3%+/#/5*"2( )*",#*.( #%( "/+#*1/1'( #/4*( 7&#(

1*',#/5*"2()*",#*.(#%($*,.e1%.8(

(/010+.9&2*3.4%#59&*+,&6',:&8'+%*$%&

( 9$*( %5*),""( ),#*( %0( 7%.2( -%1#,-#+( ./.( 1%#(

$,5*( #$*( 3)%3*)#/*+( 1**.*.( #%( 3*)0%)4(

3,),4*#)/-( +#,#/+#/-,"( #*+#+8( B*%3"*( >*)*(

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

#$*/)( /15%"5*4*1#( /1(7%.2(-%1#,-#+( M-%1#,-#(%)(

1%(-%1#,-#T8(!(=#&.*1#( #e#*+#(>,+(-%1.&-#*.( #%(

*+#/4,#*( >$*#$*)( #$*+*( #>%( ')%&3+( ./00*)*.(

>/#$()*+3*-#(#%(+4/"/1'(,1.(",&'$#*)(),#*+8(V*1(

,1.(>%4*1(>*)*(,1,"2+*.(+*3,),#*"28(

( !1,"2+/+( +$%>*.( #$,#( #$*( ,++%-/,#/%1(

7*#>**1( +4/"/1'( ,1.( 7%.2( -%1#,-#+( .*3*1.*.(

%1( #$*(#23*(%0(+4/"*(-%1+/.*)*.(,1.(#$*(+*C(%0(

#$*( /1./5/.&,"+( /15%"5*.8( 9$*)*( >,+( ,(

+/'1/0/-,1#( ./00*)*1-*( /1( %3*1( +4/"*( ),#*+(

7*#>**1( -%1#,-#( ,1.( 1%e-%1#,-#( /1./5/.&,"+( /1(

>%4*16( (MfXT( k( X8QU6( 4( k( 8YZ6( 7&#( 1%#( /1( 4*16(

(MfYT(k(Y8QR6(4(k(8UW6(/1./-,#/1'(#$,#(>%4*1(>$%(

$,.( ,#( "*,+#( %1*( 7%.2( -%1#,-#( .&)/1'( #$*(

/1#*),-#/%1( *C$/7/#*.( $/'$*)( ),#*+( %0( %3*1(

+4/"*+(M8(k(Q8Q\6("3(k(Y8\Q6(<(k(QXT(#$,1(>%4*1(

>$%(+$%>*.(1%(-%1#,-#(M8(k(Y8\R6("3(k(Y8\f6(<(

k( ZQT8( 9$*( +*C( ./00*)*1-*( >/#$/1( #$*( c-%1#,-#d(

-,#*'%)2( >,+( ,"+%( +/'1/0/-,1#6( (MXYT( k( X8QR6( 4( k(

8Yf6(/1./-,#/1'(#$,#(>%4*1(+$%>*.($/'$*)(),#*+(

%0(%3*1(+4/"*+(M8(k(Q8Q\6("3(k(Y8\Q6(<(k(QXT(#$,1(

4*1(M8(k(Y8SQ6("3(k(Y8ZQ6(<(k(RT(>$*1(#$*2($,.(

,#( "*,+#( %1*( 3$2+/-,"( -%1#,-#( >/#$( #$*/)( 0)/*1.(

MO/'&)*(WT8(

I,&'$#*)(),#*+(>*)*()*",#*.(#%(7%.2(-%1#,-#+(/1(

,( +/4/",)(>,2( #$,1( %3*1( +4/"*+(>*)*8([%4*1(

>$%($,.(,#("*,+#(%1*(3$2+/-,"(-%1#,-#(>/#$(#$*/)(

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

",&'$#*)( M%0(,12(#23*T( M8(k(Y8\Q6("3(k(Y8f6(<(k(

QXT(#$,1(>%4*1(>$%($,.(1%(-%1#,-#(M8(k(Y8fW6(

"3( k( Y8WQ6( <( k( ZQT6( (MfXT( k( X8UZ6( 4( k( 8YYS8(

]%>*5*)6(#$/+(>,+(1%#(#$*(-,+*(0%)(4*1((MfYT(k(

Y8UY6( 4( k( 8fZ8( 9$*( +*C( ./00*)*1-*( >/#$/1( #$*(

-%1#,-#( -,#*'%)2( >,+( 4,)'/1,""2( +/'1/0/-,1#(

(MXYT( k( X8YX6( 4( k( 8YWU6( +&''*+#/1'( #$,#( >%4*1(

>$%( $,.( 3$2+/-,"( -%1#,-#+( >/#$( #$*/)( 0)/*1.+(

",&'$*.( ,#( $/'$*)( 0)*:&*1-/*+( M8( k( Y8\Q6("3( k(

Y8f6(<(k(QXT(#$,1(4*1(./.(M8(k(Y8ZZ6("3(k(Y8QR6(

<( k( RT( MO/'&)*( \T8(V*1(>*)*( /1-"/1*.( #%( ",&'$(

4%)*(>$*1(#$*2($,.(1%(7%.2(-%1#,-#(>/#$(#$*/)(

0)/*1.+( #$,1( >$*1( #$*2( $,.( +%4*8( 9$/+(

./00*)*1-*6( $%>*5*)6( >,+( +#,#/+#/-,""2(

+/'1/0/-,1#( 0%)($/'$( /1#*1+/#2( ",&'$+(%1"26( (MfYT(

k(X8fW6(4(k(8YX8(
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!"#$%&0((B/00&1,(./5)!$&(V&&5!)4/5(,5&/#)!):.1&!M)4)OT!7&1.$&0,(&!):.1&!M7)OT!/4&5!):.1&!M/)OT!'1/)&7!):.1&!M')OT!
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QRSUH( V*$&( P( D&17,)6( XYYU,T( ,1.( -%&".( 7*(

*C3",/1*.(72(,(5,)/*#2(%0(0,-#%)+8(O/)+#6(2%&1'*)(

/1./5/.&,"+( 4,2( $,5*( ')*,#*)( 1**.+( 0%)(

-%%3*),#/5*( )*",#/%1+$/3+( ,+( #$*2( $,5*( $,.(

0*>*)(%33%)#&1/#/*+(#$,1(%".*)(,.&"#+(#%(+*-&)*(

"%1'( #*)4( )*+%&)-*+8( 9$*( /.*,( #$,#( #$*(

,.5*)#/+*4*1#( %0( -%%3*),#/5*( ./+3%+/#/%1+(

-%&".( 7*( ,-$/*5*.( #$)%&'$( +3%1#,1*%&+(

+4/"/1'( $,+( )*-*/5*.( +&33%)#( /1( %#$*)( +#&./*+(

MK)%>1( *#( ,"86( XYYZH( V*$&( *#( ,"86( XYYST6( ,1.(

+3%1#,1*%&+( MD&-$*11*T( +4/"/1'( ./+3",2*.(

.&)/1'( ,1( /1#*)5/*>($,+(7**1( )*",#*.( #%(7*##*)(

+%-/,"(/1#*'),#/%1(MB,3,(P(K%1,11%6(XYYUT8(

( !"#*)1,#/5*"26( 2%&1'*)( /1./5/.&,"+( 4,2(

+4/"*( 4%)*( 7*-,&+*( #$*2( ,)*6( %1( ,5*),'*6( %0(

"%>*)( +#,#&+( #$,1( %".*)( /1./5/.&,"+8( 9$/+(

*C3",1,#/%16($%>*5*)6(-,1(7*()&"*.(%&#(7*-,&+*(

>*( ./.( 1%#( %7+*)5*( ,12( *00*-#( %0( ,'*( %0(

/1#*),-#/1'(3,)#1*)(M,(3)%C2(0%)(+%-/,"(+#,#&+T(%1(

+3%1#,1*%&+( +4/"*+8( O/1,""26( *4%#/%1,"(

*C3)*++/5/#2( /+( ;1%>1( #%( .*-)*,+*( ,+( 3*%3"*(

')%>(%".*)(MJ,)+#*1+*16(N%##4,16(P(I*5*1+%16(

QRRWH(N)%++(*#(,"86(QRRST6(,1.(#$/+(4,2(,"+%(3",2(

,( )%"*6( ,+( ,( 3)%C/4,"( 0,-#%)6( /1( #$*( 1*',#/5*(

)*",#/%1+$/3( >*( %7+*)5*.( 7*#>**1( ,'*( ,1.(

+4/"/1'8( 9$*( 3)*+*1#( .,#,( +$%&".( *1-%&),'*(

0&)#$*)( /15*+#/',#/%1+( %1( #$*( +%-/%e*4%#/%1,"(

0,-#%)+(/15%"5*.(/1(#$*(./+3",2(%0(+4/"/1'(,-)%++(

#$*("/0*+3,18(

( 9$*(+*C(%0(/1./5/.&,"+(,"+%($,.(,1(/43,-#(%1(

+4/"/1'8( V*1( +$%>*.( $/'$*)( ),#*+( %0( -"%+*.(

+4/"*( #$,1( >%4*16( ,1.( #$/+( *00*-#( >,+(

3,)#/-&",)"2(+#)%1'(>$*1(4*1(>*)*(-%15*)+/1'(

>/#$( %#$*)( 4*18( 9$/+( +&''*+#+( #$,#( -"%+*.(

+4/"*+( ,)*( -)&-/,"( #%( 4,"*d+( /1#),e+*C&,"(

)*",#/%1+$/3+6( */#$*)( /1( #$*( )*'&",#/%1(%0( +#,#&+(

)*",#*.(#*1+/%1+(%)(/1(#$*(*+#,7"/+$4*1#(%0(4,"*(
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,""/,1-*+8( J"%+*.( +4/"*+( &+&,""2( )*3)*+*1#(

+4/"*+( %0( "%>( /1#*1+/#2( %)( +4/"*+( #$,#( /15%"5*(

,##*43#+(#%(-%1#)%"(%)(.,43*1(#$*(./+3",28(I*++(

*C3)*++/5*( +4/"*+( ,)*( +**1( /1( *C3)*++/%1+( %0(

3)/.*(MV%)#/"",)%6(V*$&6(P(=-$*)*)6(XYQQH(9),-2(

P( _%7/1+6( XYYfT6( +%4*( 0%)4( %0( >$/-$( /+(

4%#/5,#*.( 72( #$*( ,-$/*5*4*1#( %0( +%-/,"( +#,#&+(

MJ$*1'6( 9),-26( P( ]*1)/-$6( XYQYT6( ,1( ,+3*-#( /+(

3,)#/-&",)"2( )*"*5,1#( #%( ,""e4,"*( /1#*),-#/%1+(

M^/7"e^/7*+0*".#6( QRURT8( !"#*)1,#/5*"26( "/3(

3)*++/1'( /+( %0#*1( &+*.( /1( +4/"*( -%1#)%"( ,1.( /+(

-%44%1( /1(*C3)*++/%1+(%0(*47,)),++4*1#( #$,#(

,)*( ,"+%( 5/*>*.( ,+( ./+3",2+( %0( ,33*,+*4*1#(

Mb*"#1*)6( QRRWT8( =4/"*+( #$,#( ,)*( 3*)-*/5*.( ,+(

3%"/#*( ,"+%( #*1.( #%( /15%"5*( ,( -"%+*.( 4%&#$(

M!47,.,)(*#(,"86(XYYRT8(!""(/1(,""(/#(/+("/;*"2(#$,#(

#$*( $/'$( ),#*+( %0( -"%+*.( +4/"*+( %7+*)5*.( /1(

/1#*),-#/%1+( 7*#>**1( 4*1( 0&1-#/%1( ,+(

)*'&",#%)+( %0( +#,#&+( )*",#/%1+$/3+H( */#$*)( ,+( ,(

>,2( #%( -%15*2( .%4/1,1-*( %)( ,+( ,( >,2( #%(

,33*,+*(#$*(3,)#1*)8(

( K*+/.*( ./00*)*1-*+( /1( 4%)3$%"%'/-,"( ,1.(

.21,4/-,"(,+3*-#+6(+3%1#,1*%&+(,1.(.*"/7*),#*(

+4/"*+( ,)*( 7*"/*5*.( #%( ./00*)( /1( 4*,1/1'6( #$*(

0%)4*)( 7*/1'( -%1+/.*)*.( ,+( ,1( /1./-,#%)( %0(

3%+/#/5*( *4%#/%1( ,1.( #$*( ",##*)( ,+( ,( i+%-/,"(

"&7)/-,1#i( M^;4,1(P(O)/*+*16(QRUXH([%%.E/-;,(

P( I,0),1-*( XYYW6( 38QfYT8( D*"/7*),#*( +4/"*+( ,)*(

%0#*1(-,""*.(i+%-/,"(+4/"*+i(,+(#$*2(,)*(7*"/*5*.(

#%( 4/+"*,.( 3*)-*/5*)+( /1#%( #$/1;/1'( #$,#( #$*(

+/'1,"*)( 0**"+(3%+/#/5*(>$*1($*(%)( +$*(,-#&,""2(

/1#*1.+( #%( 4,+;( 1*',#/5*( 0**"/1'+8( !"#$%&'$(

#$/+(3,3*)(+%4*>$,#(-%))%7%),#*+(#$*(5/*>(#$,#(

./00*)*1#( #23*+( %0( +4/"*+( $,5*( ./00*)*1#(

4*,1/1'+6( #$*( 3)*+*1#( .,#,( +&''*+#( #$,#( #$*(

+3%1#,1*%&+( +4/"*( /+( 1%#( 1*-*++,)/"2( "*++(

i+%-/,"i( #$,#( #$*( .*"/7*),#*( +4/"*6( ,+( /#( 4,2(

+/43"2( $,5*( ,( ./00*)*1#( +%-/,"( 0&1-#/%16(

3%++/7"2( 7%1./1'( #$)%&'$( *4%#/%1,"(

-%44/#4*1#( M0%)( ,( ./+-&++/%1( %0( #$*( )%"*( %0(

*4%#/%1( /1( +%-/,"( )*",#/%1+$/3+( +**( ,"+%( O),1;6(

QRUUT8( L1( +%( 0,)( ,+( 3%++/7"*6( 0&#&)*( *#$%"%'/-,"(

)*+*,)-$( +$%&".( /1-"&.*( ,( -%47/1,#/%1( %0(

4*,+&)*+( #$,#( ,..)*++( 7%#$( +%-/,"( 0,-#%)+( ,1.(

*4%#/%1,"(*C3*)/*1-*8(

>,#;+(&0!

( G1( #$*( >$%"*6( ",&'$#*)( >,+( 3%%)"2(

,++%-/,#*.( >/#$( #$*( +%-/,"( 5,)/,7"*+( &1.*)(

+#&.28( !'*( ,33*,)*.( #%( 7*( #$*( %1"2( 0,-#%)(

,++%-/,#*.( >/#$( ",&'$#*)( ),#*+6( ,+( 2%&1'*)(

/1./5/.&,"+(+$%>*.(/1-)*,+*.(),#*+(%0(",&'$#*)(

#$,1( %".*)( /1./5/.&,"+8( 9$/+( >,+( 4%+#"2( #$*(

-,+*(0%)("%>(/1#*1+/#2(",&'$+8(L#(/+(1%#(*C-"&.*.(

#$,#( #$*(1*',#/5*(*00*-#(%0(,'*(%1("%>(/1#*1+/#2(

",&'$#*)()*0"*-#+($/'$(),#*+(%0(1*)5%&+(",&'$#*)(

/1(2%&1'*)(/1./5/.&,"+8(j%1*#$*"*++6('/5*1(#$*(

3%+/#/5*( ,++%-/,#/%1( 7*#>**1( +3%1#,1*%&+(

+4/"*+( ,1.( ",&'$#*)( ),#*+( #$*( *00*-#( %0( ,'*( %1(

",&'$#*)( -%&".( 7*( .*+-)/7*.( 72( +/4/",)( 0,-#%)+(

M+**(,7%5*T8(L1(3,)#/-&",)6(#$*(/.*,(#$,#(",&'$#*)(

,1.( +4/"/1'( -%&".( 7*( /15%"5*.( /1( 7%1./1'( %)(

-%%3*),#/5*(+/'1,""/1'(MV*$&(P(D&17,)6(XYYU,6(

XYYU7T( >,+( -%))%7%),#*.( 72( #$*( %7+*)5,#/%1(

#$,#( ",&'$#*)( %0( $/'$( /1#*1+/#/*+( 4%+#"2(

%--&))*.(7*#>**1(/1./5/.&,"+(%0(#$*(+,4*(,'*8(

9$*(-%47/1,#/%1(%0(#$*+*(#>%(0/1./1'+(+&''*+#+(

#$,#( ",&'$#*)( -%&".( 0&1-#/%1( #%( -*4*1#(

-%,"/#/%1+(M^/7"e^/7*+0*".#6(QRUR6(38(ZQWT8(

( 9$*( 0/1./1'( #$,#( ",&'$#*)(>,+( 1%#( "/1;*.( #%(

#,";/1'( '/5*+( "/##"*( +&33%)#( #%( B)%5/1*( MQRRZT(

>$%( $,.( 0%&1.( #$,#( +3*,;*)+( &+&,""2( ",&'$(

4%)*( #$,1( "/+#*1*)+8( G1( #$*( %#$*)( $,1.6(

",&'$#*)( %0( "%>( /1#*1+/#2( >,+( 3%+/#/5*"2(

3)*./-#*.( 72( "/+#*1/1'( #/4*6( /1./-,#/1'( #$,#( /#(

-%&".( *C*)-/+*( 3%+/#/5*( 0**.7,-;( %1( #$*(

3,)#1*)F+( +3**-$8( !( +/4/",)( )*",#/%1+$/3(

7*#>**1(",&'$#*)(,1.(-%15*)+,#/%1($,.(,")*,.2(

7**1(0%&1.(/1(,(0/*".(+#&.2(+$%>/1'(#$,#(3,/)+(

%0(0)/*1.+(-%1#/1&*.(#,";/1'(,7%&#(,('/5*1(#%3/-(

0%)( ,( "%1'*)( 3*)/%.( %0( #/4*( ,0#*)( %1*( %0( #$*4(

$,.( ",&'$*.( #$,1( /0( 1*/#$*)( $,.( ",&'$*.(

M=**3*)+,1.6( QRRRT8( 9$*( 3)*+*1#( .,#,( ,1.(

=**3*)+,1.d+( +#&.2(7%#$( +&33%)#( #$*( /.*,( #$,#(

",&'$#*)( ,-#+( ,+( ,( )*>,).( #$,#( ;**3+( #$*(

+3*,;*)( *1','*.( /1( 5*)7,"( /1#*),-#/%1+(

MD&17,)6( QRR\6(38( QRQH([*/+0*".6(QRRZT8(O/1,""26(

)*-*1#( )*+*,)-$( +$%>*.( #$,#( ,##*43#+( ,#(

$&4%&)(,1.()*+3%1+*+(#%(/#(>%);(,+(/1./-,#%)+(

%0( /1#*)*+#( /1( #$*( /1/#/,#/%1(,1.(4,/1#*1,1-*(%0(

+%-/,"( )*",#/%1+$/3+( MI/6( N)/+;*5/-/&+6( D&),1#*6(
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a%1,+%16(B,+/+E6(P(!&4*)6(XYYRT8(!"#$%&'$(#$*(

3)*+*1#(+#&.2(./.(1%#()*3%)#(#$*(5*)7,"(-%1#*1#(

%0( -%15*)+,#/%1+6( /#( /+( 1%#( *C-"&.*.( #$,#(

3%)#/%1+( %0( #$*( ",&'$#*)( %7+*)5*.( >*)*(

)*,-#/%1+( #%( $&4%)%&+( -%44*1#+8( =/1-*(

",&'$#*)( /+(,"+%(;1%>1(#%(%--&)( /1()*+3%1+*(#%(

i&10&112i( -%44*1#+( MB)%5/1*6( QRRZT6( ",&'$#*)(

-%&".( '*1*),""2( 7*( &+*.( 72( /1./5/.&,"+( #%(

3)%7*( #$*( /1#*),-#/%1( 3,)#1*)( #%( ./+-"%+*(4%)*(

/10%)4,#/%1(#$)%&'$(#$*(5*)7,"(-$,11*"8(

( G1*( -%&".( ,)'&*( #$,#( #$*( )*",#/%1+$/3(

7*#>**1( ",&'$#*)( ,1.( "/+#*1/1'( #/4*( -,1( 7*(

-%43,)*.( #%( #$*( ,++%-/,#/%1( 3)*5/%&+"2(

%7+*)5*)( 7*#>**1( .*"/7*),#*( +4/"*+( ,1.(

"/+#*1/1'( M+**( ,7%5*T( ,1.( #$,#(>,+( /1#*)3)*#*.(

,+()*0"*-#/1'(,(3%++/7"*()%"*(%0(#$/+(#23*(%0(+4/"*(

/1( +&74/++/5*( %)( 0%)4,"( ,')**4*1#8( 9$/+(

/1#*)3)*#,#/%1(>,+(-%))%7%),#*.(72(#$*(0/1./1'(

#$,#( .*"/7*),#*( +4/"*+( >*)*( 3%+/#/5*"2(

,++%-/,#*.( >/#$( $*,.( 1%.+8( L1#*)*+#/1'"26( "%>(

/1#*1+/#2( ",&'$#*)( >,+( 3%+/#/5*"2( )*",#*.( #%(

"/+#*1/1'( 7&#( 1*',#/5*"2( )*",#*.( #%( $*,.( 1%.(

M,1.(&1)*",#*.(#%(.*"/7*),#*(+4/"*+T6(/1./-,#/1'(

#$,#( #$*( #23*( %0( 0**.7,-;( /#( 3)%5/.*+( %1( #$*(

3,)#1*)F+(#,";/1'(,-#/5/#2(/+(%0(,(./00*)*1#(1,#&)*(

#$,1( #$,#( 3)%5/.*.( 72( .*"/7*),#*( +4/"*+8( 9$*(

/1#*)3)*#,#/%1( %0( #$*( )*",#/%1+$/3( 7*#>**1(

.*"/7*),#*( +4/"*+@",&'$#*)( ,1.( "/+#*1/1'( #/4*(

.*3*1.+( %1( #$*( 4*,1/1'( ,##)/7&#*.( #%( $*,.(

1%.+8( j%../1'( /+( #23/-,""2( &+*.( ,+( ,(

7,-;-$,11*"( /1( -%15*)+,#/%1+( MK)&11*)6( QRSRT6(

/1( 3,)#/-&",)( >$*1( 3*%3"*( >,1#( #%( /1'),#/,#*(

#$*4+*"5*+(>/#$(#$*(/1#*)"%-&#%)6(,+(%33%+*.(#%(

>$*1( #$*2( >,1#( #%( ,33*,)( -%43*#*1#(

MK*)'+/*;*)6( =$*"#%16( P( _/-$*+%16( XYQYH(

N%.0)*26( a%1*+6( P( I%).6( QRU\T8( 9$/+( +&''*+#+(

#$,#( $*,.(1%.+( ,1.(.*"/7*),#*( +4/"*+(,)*(&+*.(

/1( #$*( -%1#*C#( %0(.*0*)*1-*( ),#$*)( #$,1( /1( +*"0e

,++*)#/%18( j*5*)#$*"*++6( ,( "/4/#,#/%1( %0( #$/+(

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

i0,;*i6( ",&'$#*)( M_&-$( P( ^;4,16( XYYQT( >,+(

./00/-&"#( #%( ,++*++8( L#( /+( 1%#( *C-"&.*.( #$,#( #$/+(

#23*(%0( ",&'$#*)(-%&".(3",2(,(+/4/",)()%"*(#$,1(

#$*( .*"/7*),#*( +4/"*( /1( ,33*,+*4*1#( %)(

.*0*)*1-*( .&)/1'( #*1+*( +%-/,"( +/#&,#/%1+8(

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

./00*)*1#(#23*+(%0(",&'$#*)8((

( B$2+/-,"( /1#/4,-2( 7*#>**1( 3,)#1*)+6( ,+(

)*0"*-#*.( 72( #$*( 3)*+*1-*( %0( 7%.2( -%1#,-#+6(

,33*,)*.( #%( 7*( +#)%1'"2( )*",#*.( #%( >%4*1d+6(

7&#( 1%#( 4*1d+6( %3*1( +4/"/1'( ,1.( ",&'$#*)8(

[%4*1(>$%($,.(,#("*,+#(%1*(7%.2(-%1#,-#(>/#$(

#$*/)( 0)/*1.( *C$/7/#*.( $/'$*)( ),#*+( %0( ",&'$#*)(

,1.(%3*1(+4/"*+( #$,1( 0*4,"*+(>$%(+$%>*.(1%(

-%1#,-#8( O&)#$*)4%)*6( ,4%1'( /1./5/.&,"+(>$%(

$,.(7%.2(-%1#,-#+6(>%4*1(+$%>*.($/'$*)(),#*+(

%0( ",&'$#*)(,1.(%3*1(+4/"*+( #$,1(4*18( L1(0,-#6(

%3*1( +4/"*+( ,33*,)*.( #%( 3%+/#/5*"2( /10"&*1-*(

#$*( "/;*"/$%%.( %0( $,5/1'( 7%.2( -%1#,-#+( /1(

>%4*1( 7&#( 1%#( /1( 4*18( G3*1( +4/"/1'( ,1.(

",&'$#*)(4/'$#(#$*)*0%)*(7*(4%)*(/43%)#,1#(/1(

0*4,"*d+( /1#/4,#*( )*",#/%1+$/3+( #$,1( /1(4,"*+d6(

,1.( -%&".6( /1( #$*( 0%)4*)6( )*0"*-#( *4%#/%1,"(

-"%+*1*++8( 9$*( 0/1./1'( #$,#( $/'$( /1#*1+/#2(

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

$,5/1'( 3$2+/-,"( -%1#,-#+( >/#$( #$*/)( 0)/*1.(

/1./-,#*( #$,#( ",&'$#*)( -%&".( $,5*( ,( ./00*)*1#(

0&1-#/%1(/1(4*1(,1.(>%4*18(O/1,""26(#$*(+*C(%0(

/1#*),-#/1'(3,)#1*)(,33*,)*.(#%(/10"&*1-*(7%.2(

-%1#,-#+6(,+( /#(>,+(4%)*( "/;*"2(#%(%7+*)5*(+&-$(

-%1#,-#+(>$*1(3*%3"*( /1#*),-#*.(>/#$(%33%+/#*(

+*C(/1./5/.&,"+8(G3*1(+4/"*+(,1.(",&'$#*)(4,2(

#$*)*0%)*( 3",2( ,( )%"*( /1( 0*4,"*6( 7&#( 1%#(

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

( !( "/4/#,#/%1( %0( #$/+( +#&.2( /+( #$,#( /#(>,+( 1%#(

3%++/7"*( #%( *5,"&,#*( #$*( ,-#&,"( )*",#/%1+$/3(

7*#>**1(#$*(4*47*)+(%0(#$*(.2,.+8(9$*(1,#&),"(

-%1#*C#( /1( >$/-$( #$*+*( /1#*),-#/%1+( %--&))*.(

4,.*( /#( ./00/-&"#( #%( %7#,/1( /1.*3*1.*1#(

/1./-,#%)+( %0( #$*(1,#&)*( %0( +%-/,"( +/#&,#/%1+8( L1(

#$*( ,7+*1-*( %0( +&-$(4*,+&)*+6( #$*( -%1-"&+/%1+(

4,.*( %1( #$*( )%"*( %0( +4/"/1'( ,1.( ",&'$#*)( /1(

-%%3*),#/5*(%)($/*),)-$/-,"(/1#*),-#/%1+(4&+#(7*(

#,;*1(-,&#/%&+"28(!1%#$*)("/4/#,#/%1(/+(#$*(",-;(

%0(/10%)4,#/%1(-%1-*)1/1'(#$*(7*$,5/%&)(%0(#$*(

%#$*)(/1./5/.&,"(/1(#$*(.2,.8(K*$,5/%&),"(.,#,(

%1(7%#$( /1./5/.&,"+(>%&".($,5*(,""%>*.( 0%)(,(

4%)*(3)*-/+*(,1,"2+/+(%0( #$*(+%-/,"(,1#*-*.*1#+(

,1.( *"/-/#%)+( %0( +4/"/1'( ,1.( ",&'$#*)8( =&-$( ,(

"*5*"( %0( .*#,/"( /+6( $%>*5*)6( ./00/-&"#( #%( ,-$/*5*(
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3",-*.(%1(#$*(%7+*)5*)(.&)/1'("/5*(%7+*)5,#/%16(

,1.(7*-,&+*(#$*(+*,#/1'(,)),1'*4*1#+(/1(3&7"/-(

3",-*+( ),)*"2( ,""%>( ,1( *:&/5,"*1#( ,--*++( #%(

0,-/,"( *C3)*++/%1+( %0( 7%#$(4*47*)+( %0( ,(.2,.8(

O/1,""26( #$*( 3)*+*1#( )*+&"#+( 4%+#"2( ,33"2( #%(

/1./5/.&,"+(>$%( 0)*:&*1#"2( 5/+/#( 3&7"/-( 3",-*+(

+&-$(,+(7,)+(,1.(-,0<+6(,1.(4,2(1%#(1*-*++,)/"2(

'*1*),"/E*( #%( #$*( *1#/)*( ),1'*(%0( $&4,1( +%-/,"(

/1#*),-#/%1+8( j*5*)#$*"*++6( #$*( 3)*+*1#( +,43"*(
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