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

!)"

!"#$%&'%("$%)'%*+,+-.+/%&012

XO!()%+P'!*M!(+%(@W&90!/(&4+%M(@-#*!%-/(0%(&(A!/&%-$!%(0%(V&/-(

"&,&$-&6(T!2+$!(&%*([2-!$(=!&'-O(V*#W&-0+%(

L+%0W&(VSXSZ+/&%*06;(@&'!O&(@#%M,&$5

;(L!*0W&'(@W0!%W!(A$+M$&46(Q&W#'-I(+2(L!*0W0%!(J%0R!$/0-&/(.%*+%!/0&
5(1!K&$-4!%-(+2(A&$&/0-+'+MI6(Q&W#'-I(+2(L!*0W0%!(J%0R!$/0-&/(.%*+%!/0&

[9/-$&W-

P0#I'.%( '%(#(%?'$(*'%.#%.(01661$45( 21>$*( '$(1X.&0&1+*.*(#$*(;11&("57'.$.(.$X'&1$6.$,=(

-".(;>&;1%.(12(,"'%(%,>*5(+#%(,1(*.,.&6'$.(,".(4.X.4(12(?$1+4.*7.(12(%,>*.$,%('$(;.%#$,&.$(l<(:#%,(

V#?#&,#<(I.21&.(#$*(#2,.&(01$*>0,'$7(".#4,"(.*>0#,'1$(1$(%0#I'.%=(-".(%,>*5(*.%'7$(+#%(#(;&.M;1%,(

%,>*5(#$*(,".(*#,#(+.&.(,#?.$(1$(3#&0"(_<(JKL^=(E44(%,>*.$,%(+"1(0#6.(*>&'$7(,".(*#,#(0144.0,'1$(

#&.(,".(&.%.#&0"(%>IC.0,%=(!#,#(+#%(0144.0,.*(,"&1>7"(#(c>.%,'1$$#'&.(01$%'%,'$7(12(J\(c>.%,'1$%(

#I1>,( ,".( .,'14175<( 04'$'0#4( %56;,16%<( ,&.#,6.$,<( ,&#$%6'%%'1$<( #$*( ;&.X.$,'1$( 12( %0#I'.%=( -".(

*#,#( +.&.( ;&10.%%.*( +',"( P/PP( X.&%'1$( JK( #$*( +#%( ,.%,.*( +',"( 6#&7'$#4( "1617.$.',5=( -".(

&.%>4,%( %"1+.*( ,"#,( 12( LK^( &.%;1$*.$,%<( ;&'1&( ,1( ".#4,"( .*>0#,'1$<(61%,( %,>*.$,%( "#X.(#( ;11&(

4.X.4(12(?$1+4.*7.(1$(,".(,1;'0(12(.,'14175(Zb_=Na[<(04'$'0#4(%56;,16%(Zb^=Ja[<(,&.#,6.$,(Z\L=Wa[<(

;&.X.$,'1$(ZNW<^a[<(#$*(,&#$%6'%%'1$(ZJ]=Wa[=(E2,.&(#(".#4,"(.*>X#,'1$(4.0,>&.<(61&.(,"#$(\Ka(12(

%,>*.$,%(%"1+.*(#(711*(4.X.4(12(?$1+4.*7.(1$(.X.&5(,1;'0(1$(%0#I'.%(Z&#$7'$7(2&16(b\=^a(#$*(,".(

"'7".%,(_J=]a[(+"'4.(,".(%,>*.$,%(+',"(;11&(4.X.4(12(?$1+4.*7.(1$(.X.&5(,1;'0(&#$7.*(2&16(^=_aM

������0DUJLQDO� KRPRJHQHLW\� WHVW� VKRZHG�VLJQL¿FDQW�GLIIHUHQFHV� LQ� NQRZOHGJH�EHIRUH�DQG�DIWHU�

".#4,"(.*>0#,'1$( Z;fK=KL[=( 9$( 01$04>%'1$<( ".#4,"(.*>0#,'1$( '%(.22.0,'X.( '$( '$0&.#%'$7( ?$1+4.*7.(

#I1>,(%0#I'.%=

1+89%&"2:(%0#I'.%<(?$1+4.*7.<(;.%#$,&.$(%,>*.$,%<(".#4,"(.*>0#,'1$(

X0%M,&-(A!%M!-&O#&%(@0/P&(A!/&%-$!%(*0("&,&$-&(X04#$

@!9!'#4(*&%(@!/#*&O(A!%I#'#O&%(@,&90!/

)62$&'*

P?#I'.%( #*#4#"( ;.$5#?',( ?>4',( 5#$7( I#$5#?( ,.&*#;#,( *'( 4'$7?>$7#$( ;#*#,( ;.$*>*>?( *#$(

?.I.&%'"#$( 5#$7( I>&>?=->C>#$( ;.$.4','#$( '$'( >$,>?( 6.$7.,#">'( ,'$7?#,( ;.$7.,#">#$( %'%+#(

;.%#$,&.$(l<(V#?#&,#(-'6>&<(%.I.4>6(*#$(%.%>*#"(;.$5>4>"#$(%?#I'.%=(!.%#'$(;.$.4','#$(#*#4#"(

;&.M;1%,(%,>*5(*#$(*#,#(*'#6I'4(;#*#(_(3#&.,(JKL^=(P.6>#(%'%+#(5#$7(*#,#$7(%##,(;.$7>6;>4#$(

*#,#( *'C#*'?#$( %>I5.?( ;.$.4','#$=( !#,#( *'?>6;>4?#$( *.$7#$( ?>.%'1$.&( I.&'%'( J\( ;.&,#$5##$(

,.$,#$7( .,'1417'<( 7.C#4#( ?4'$'%<( ;.$71I#,#$<( ;.$>4#&#$<( *#$( ;.$0.7#"#$( %?#I'.%=( !#,#( *'14#"(

*.$7#$(P/PP(X.&%'( JK(*#$(*'>C'( *.$7#$(6#&7'$#4( "1617.$.',5=(!#&'( LK^( &.%;1$*.$<( %.I.4>6(

;.$5>4>"#$<(%.I#7'#$(I.%#&(%'%+#(6.6'4'?'(,'$7?#,(;.$7.,#">#$(5#$7(I>&>?(,.$,#$7(,1;'?(.,'1417'(

Zb_<Na[<(6#$'2.%,#%'( ?4'$'%( Zb^<Ja[<( ;.$71I#,#$( Z\L<Wa[<( ;.$0.7#"#$( ZNW<^a[<( *#$(;.$>4#&#$(

ZJ]<Wa[=(P.,.4#"(;.$5>4>"#$<(4.I'"(*#&'(\Ka(%'%+#(6.6'4'?'(;.$7.,#">#$(5#$7(I#'?(;#*#(%.,'#;(

,1;'?(%?#I'.%(Z;#4'$7(&.$*#"(b\<^a(*#$(;#4'$7(,'$77'(_J<]a[(*#$(,'$7?#,(;.$7.,#">#$(I>&>?(;#*#(

%.,'#;( ,1;'?( %0#I'.%( ^<_aMW<ba=(RC'(6#&7'$#4( "1617.$.',5(6.$>$C>??#$( ;.&I.*##$( I.&6#?$#(

;#*#(;.$7.,#">#$(%.I.4>6(*#$(%.%>*#"(;.$5>4>"#$(Z;fK<KL[=(!'%'6;>4?#$(;.$5>4>"#$(.2.?,'2(

6.$'$7?#,?#$(;.$7.,#">#$(,.$,#$7(%?#I'.%=

1'$',*3.7#:(%0#I'.%<(;.$7.,#">#$<(%'%+#;.%#$,&.$<(;.$5>4>"#$



!"#$%&'()*)+",&#-$.'/&012&'/3#45&6

!)$

!"#$

.%-$+*#W-0+%

;+' :%[%6"1-+3' O"8+$&-%9E' 9#-+' :-9%)9%9' )&%'

"+%'"R'$K%'."9$'O".."+'K%)6$K'1&"76%.9')9'9%%+'

7*' $K%' 6)&3%' +8.7%&' "R' 1)$-%+$9' :-)3+"9%:' X-$K'

9#-+' 1&"76%.9' -+' O6-+-O)6' 9%$$-+39=' X-$K' 1&%[)6%+O%'

AGaQGb<A' LK%' ."9$' -.1"&$)+$' &-9#' R)O$"&' "R' 9#-+'

:-9%)9%9' -9' K"89%K"6:' "[%&O&"X:-+3E' )6"+3' X-$K'

9"O-"%O"+".-O'9$)$89E'.)6+8$&-$-"+E')+:'1""&'K*3-%+%'

9$)+:)&:9<>' LK%' 1&%[)6%+O%' "R' 9O)7-%9' X"&6:X-:%'

-9' %9$-.)$%:' $"' 7%' 81' $"' >GG' .-66-"+E' .)#-+3' -$' )'

VLJQL¿FDQW�KHDOWK�SUREOHP�WR�GHYHORSLQJ�FRXQWULHV�@'

LK%'K-3K%9$'&)$%9'"R'-+R%O$-"+')&%'1&%9%+$')."+39$'

OK-6:&%+E'VSHFL¿FDOO\'1&%9OK""6'$"'):"6%9O%+$9<M

DO)7-%9' -9' -+R%9$)$-"+' "R' $K%' 9#-+' 7*'

P#&01;,.%%0#I'.'<($K%'K8.)+'-$OK'.-$%<P'T9'1&"6"+3%:'

9#-+a$"a9#-+' O"+a$)O$' -9' $K%'.%$K":'"R' $&)+9.-99-"+E'

K"89%K"6:' "[%&O&"X:-+3' "&' 6-[-+3' -+' "[%&O&"X:%:'

O"+:-$-"+9' 1"9%9' )' K-3K' &-9#' R"&' -+R%O$-"+' )+:'

-+R%9$)$-"+'"R'9O)7-%9<'

J"89%K"6:' "[%&O&"X:-+3' -9' O".."+' -+'

:%[%6"1-+3'O"8+$&-%9')9' $K%'9"O-"%O"+".-O' R)O$"&'

6-.-$9' R).-6-%9'"&' -+9$-$8$-"+9' $"'K)[-+3'9.)66' 6-[-+3'

91)O%9<' T+' %j).16%' "R' K"89%K"6:' "[%&O&"X:-+3'

$K)$'O)+'7%'9%%+' -+' ;+:"+%9-)' -9')';.%#$,&.$`()+'

;96).-O' 7")&:-+3' 9OK""6<' LK%' 9OK""69' )&%' ."9$6*'

6-.-$%:'-+'R)O-6-$-%9'-+O68:-+3'6-[-+3']8)&$%&9'XK-6%'$K%'

OK-6:&%+' $K%.9%6[%9')&%' 6-.-$%:' -+'#+"X6%:3%')+:'

$""69'+%%:%:'R"&'1&"1%&'K*3-%+%'9$)+:)&:9<'T6"+3'

X-$K' 6-[-+3' O"+:-$-"+9' XK-OK' -+O&%)9%' :-&%O$' )+:'

-+:-&%O$'O"+$)O$'7%$X%%+'OK-6:&%+E'$K-9'&%986$9'-+'$K%'

:%[%6"1.%+$' "R' 9#-+' :-9%)9%9' -+O68:-+3' 9O)7-%9<'

D$8:-%9'-+';+:"+%9-)'K)[%'9K"X+')'K-3K'1&%[)6%+O%'

"R' 9O)7-%9' -+';.%#$,&.$( YHQ<Hb' -+')';.%#$,&.$' -+'

S)#)&$)E')+:'PP<Hb'-+')';.%#$,&.$')$',)98&8)+Z<HEQ

T' 9$8:*' 7*' C%-:' )+:' LK"&+%' -+' =??G' "+' $K%'

%RR%O$'"R' -+$%&[%+$-"+'7*'1876-O'K%)6$K'%:8O)$-"+'"+'

9O)7-%9' -+R%9$)$-"+' -+' )' [-66)3%' 9K"X%:' $K)$' O8&%'

UDWH� ZDV� ���� GHVSLWH� QR� VWDWLVWLFDOO\� VLJQL¿FDQW�

&%986$9' -+' 1&%[)6%+O%' &)$%<' ;R' 9%%+' 7*' )3%' 3&"81E'

+8.7%&'"R'-+R%O$-"+')."+3'&%9-:%+$9'8+:%&'=M'*%)&9'

"6:':%O&%)9%:' -+'+8.7%&<' ;+' $K%-&'9$8:*E' $K%'3&"81'

X)9' 3-[%+' )+' %:8O)$-"+)6' 9%99-"+<?' ' 'T9' O8&%' &)$%'

.)*')9'X%66' 9K"X')116-%:' OK)+3%9' -+' $K%' 6%[%6' "R'

#+"X6%:3%E' $K%' 9$8:*' K)9' 9K"X+' $K)$' -+$%&[%+$-"+'

7*'K%)6$K'%:8O)$-"+E'98OK')9')'6%O$8&%'9%99-"+'O)+'

7&-+3')'OK)+3%'-+'$K%'6%[%6'"R'#+"X6%:3%'"+'9O)7-%9<'

(%[%6'"R'#+"X6%:3%'O)+'7%'.%)98&%:'7*'1&%a')+:'

1"9$a$%9$')9':"+%'7*'N+*)+3"'N8.)'.,(#4<=G

'LK%&%'K)[%'+"$'7%%+'.8OK'9$8:-%9'O"+:8O$%:'

"+'9O)7-%9' -+' ;+:"+%9-)'XK%+'O".1)&%:' $"'"$K%&'

:%[%6"1-+3' O"8+$&-%9' 98OK' )9' ;+:-)' )+:' TR&-O)<'

F)9%:'"+'$K%'R)O$9')7"[%E'$K%'-+$%&[%+$-"+'7*'1876-O'

K%)6$K'%:8O)$-"+'O)+'7%'8$-6-d%:' $"' -+$%&[%+%'X-$K'

VFDELHV�LQIHVWDWLRQ�DV�LW�EULQJV�VLJQL¿FDQW�FKDQJH�WR�

$K%'6%[%6'"R'#+"X6%:3%'X-$K-+')'3&"81')$'&-9#<'

LK%'"74%O$-[%'"R' $K-9' &%9%)&OK' -9' $"' #+"X' $K%'

6%[%6' "R' #+"X6%:3%' "R' ;.%#$,&.$' 9$8:%+$9' "+'

9O)7-%9' )+:' $"' 9$8:*' $K%' %RR%O$-[%+%99' "R' K%)6$K'

%:8O)$-"+'$"X)&:9'$K%-&'#+"X6%:3%'"+'9O)7-%9<

L!-O+*/

LK%'&%9%)&OK'89%:')'1&%a1"9$'9$8:*':%9-3+'X-$K'

KHDOWK�HGXFDWLRQ�DV�WKH�LQWHUYHQWLRQ�WR�WU\�WR�¿QG�RXW�

$K%'-.1&"[%.%+$'"R'#+"X6%:3%'6%[%6'"R'9$8:%+$9'-+'

;.%#$,&.$'nE'V)9$'S)#)&$)')7"8$'9O)7-%9'-+'3%+%&)6'

7%R"&%')+:')R$%&')'9O)7-%9'6%O$8&%<';$'X)9'O"+a:8O$%:'

R&".')&"8+:'B%7&8)&*'AG=@'$"'2)*'AG=@'-+'S)#)&$)<'

!)$)' O"66%O$-"+'X)9' O"+:8O$%:' $X-O%' Y7%R"&%' )+:'

)R$%&'$K%'6%O$8&%Z'"+'$K%'Q$K'"R'2)&OK'AG=@<

LK%' $)&3%$' 1"186)$-"+' "R' $K-9' &%9%)&OK' -9'

.)6%' 9$8:%+$9' R&".' ;.%#$,&.$( nE' V)9$' S)#)&$)'

ZKR� FDPH� WR� WKH� KHDOWK� HGXFDWLRQ� DQG� IXO¿OOHG�

$K%' -+O689-"+' O&-$%&-)E' XK-OK' X%&%' 9$8:%+$9' XK"'

X%&%' 1&%9%+$E' R"66"X%:' $K%' 6%O$8&%' "+' 9O)7-%9E'

DQG�¿OOHG� WKH�TXHVWLRQQDLUHV�EHIRUH�DQG�DIWHU� WKH�

6%O$8&%<' LK%' %jO689-"+' O&-$%&-)' )&%' 9$8:%+$9' $K)$'

&%R89%' $"' $)#%' 1)&$' -+' $K%' 9$8:*<' ;+' )::-$-"+E' :&"1'

"8$'O&-$%&-)'R"&'$K-9'9$8:*'X)9'9874%O$9'XK"':-:'+"$'

¿OO�ERWK�TXHVWLRQQDLUHV�FRUUHFWO\�DQG�FRPSOHWHO\�RU�

&%9-3+%:'R&".'$K%'&%9%)&OK<

LK%' -+:%1%+:%+$' [)&-)76%'"R' $K-9' 9$8:*' -9' $K%'

9O)7-%9' 6%O$8&%E' XK-6%' $K%' :%1%+:%+$' [)&-)76%' "R'

$K-9'9$8:*'-9'$K%'6%[%6'"R'#+"X6%:3%'"R'9$8:%+$9'-+'

;.%#$,&.$'nE'V)9$'S)#)&$)E')R$%&'$K%'9O)7-%9'6%O$8&%<

,QIRUPHG�FRQVHQW� IURP�WKH�VXEMHFWV�ZHUH�¿UVW�

"7$)-+%:')9'$K%*'K)[%'$K%'&-3K$'$"'&%R89%'$)#-+3'1)&$'

-+'$K%'9$8:*<'B"&'$K"9%'XK"')3&%%:'"+'8+:%&3"-+3'

$K%'9$8:*E' $K%*' 4"-+%:' $K%' 6%O$8&%')+:'X%&%'3-[%+'

]8%9$-"++)-&%9' 7%R"&%' )+:' )R$%&' $K%' 6%O$8&%<' LK%'

6%O$8&%'X)9'3-[%+'7*'"+%'&%9"8&O%'1%&9"+'XK"'-9')'

1&"R%99"&'"R'1)&)9-$"6"3*')+:'O"+:8O$%:'R"&'='K"8&<'

:KLOH�WKH�VXEMHFWV�ZHUH�¿OOLQJ�LQ�WKH�TXHVWLRQQDLUHV��

&%9%)&OK%&9')OO".1)+-%:' $K%.' $"'%+98&%'O"&&%O$'

¿OOLQJ� RI� WKH� TXHVWLRQQDLUHV�� 'DWD� FROOHFWLRQ� LQ�

$K-9' &%9%)&OK' X)9' "+6*' O"+:8O$%:' $X-O%' R"&' %)OK'

&%9%)&OK'9874%O$E'"+O%'7%R"&%'Y1&%a$%9$Z')+:'"+O%'

)R$%&'Y1"9$a$%9$Z'$K%'9O)7-%9'6%O$8&%<'

!)$)' $K)$' X)9' O"66%O$%:' X%&%' 1&"O%99%:' 7*'

%:-$-+3E'O":-+3')+:'%+$&*'-+$"'D,DD'7)9%:'$%.16)$%<'

T+)6*9-9' )+:' -+$%&1&%$)$-"+' X)9' O"+a:8O$%:' 89-+3'

PDUJLQDO�KRPRJHQHLW\�WHVW�ZLWK�VLJQL¿FDQFH��S�������

89-+3'D,DD'1&"3&).'R&".'W-+:"X9'[%&9-"+'AG<'(%[%6'

"R'#+"X6%:3%'-9'$K%'1)&$-O-1)+$h9'8+:%&9$)+:-+3'$"X)&:'

9O)7-%9' XK-OK' X)9' 9O"&%:' $K&"83K' ]8%9$-"++)-&%9'

XK-OK' K)[%' 7%%+' [)6-:)$%:<' LK%' ]8%9$-"++)-&%9'

O"+9-9$' "R' ]8%9$-"+9' &%3)&:-+3' $K%' ."&1K"6"3*E'



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

!)'

!"#$%&'%("$%)'%*+,+-.+/%&012

H!R!'(+2(

)%+P'!*M!

[2-!$(H!W-#$!

I"":'''''''''2":%&)$%''''''''',""&

X+-&'

+'YbZ

T!2+$!(H!W-#$!

I"": =M G G =M'Y=@<@Z

2":%&)$% =M > G =Q'Y=H<>Z

,""& MP ? P H='YPQ<>Z

X+-&' QP'YQA<HZ =A'Y==<MZ P'YM<QZ =G@'Y=GGZ

H!R!'(+2(

)%+P'!*M!

[2-!$(H!W-#$!

I"":'''''''''2":%&)$%''''''''',""&

X+-&'

+'YbZ

T!2+$!(H!W-#$!

I"": H = G Q'YH<HZ

2":%&)$% AA H G A?'YAH<?Z

,""& @H =M M PH'YP@<AZ

X+-&' HP'YH><=Z A>'YAA<=Z M'Y@<QZ =G@'Y=GGZ

9*.1$".9E'-+R%O$-"+E'$&%)$.%+$E')+:'.)+)3%.%+$'"R'

9O)7-%9<'LK%'$"$)6'"R'$K%'$%9$'9O"&%9'X)9':-[-:%:'-+$"'

>'O)$%3"&-%9/''3"":'YgQGbZE'.":%&)$%'YPGaH?bZE'1""&'

YkM?bZ<'(%O$8&%'-9')'R"&.'"R'K%)6$K'%:8O)$-"+'3-[%+'

$"'-+O&%)9%'$K%'6%[%6'"R'#+"X6%:3%'"R'1)&$-O-1)+$9'"+'

9O)7-%9<' LK%' 6%O$8&%' -9' 3-[%+' 7*' )+' %j1%&$' "+' $K-9'

9874%O$'XK"'X-66' 1&%9%+$' -+' R&"+$' "R' $K%' 1)&$-O-1)+$9'

X-$K'$K%')-:'"R'1"X%&'1"-+$'96-:%9<

Z!/#'-/

J%)6$K'%:8O)$-"+'-9'"+%'.%$K":'$"'-+O&%)9%'$K%'

#+"X6%:3%'"R'&%91"+:%+$9'"+':-9%)9%9'.%$'-+':)-6*'

6-R%<' T."+39$' .)6%' ;.%#$,&.$' 9$8:%+$9E' 9O)7-%9' -9'

)' O".."+':-9%)9%<'LK%*' R)O%' $K-9':-9%)9%' -+' $K%-&'

%+[-&"+.%+$' 78$' :"' +"$' #+"X' K"X' $"' -:%+$-R*' $K-9'

:-9%)9%')+:'XK)$'$"':"'$"'1&%[%+$'"&'$&%)$'$K%':-9%)9%<'

LK%'9$8:*'-+["6[%:'=G@'9$8:%+$9'R&".';.%#$,&.$'

n<'B-&9$E'$K%-&'#+"X6%:3%'"+'9O)7-%9'X)9'O)$%3"&-d%:'

)9' 3"":E' .":%&)$%E' )+:' 1""&' )OO"&:-+3' $"' $K%-&'

]8%9$-"++)-&%' 9O"&%9<' D%O"+:E' K%)6$K' %:8O)$-"+'

"+' 9O)7-%9'X)9' O)&&-%:'"8$' 7*'.%)+9'"R' )' 6%O$8&%<'

r8%9$-"++)-&%9' 3-[%+' 7%R"&%' )+:' )R$%&' $K%' 6%O$8&%'

K):' $K%' %j)O$' 9).%' ]8%9$-"+9' )7"8$' $K%' %$-"6"3*E'

O6-+-O)6' .)+-R%9$)$-"+E' $&%)$.%+$E' $&)+9.-99-"+E' )+:'

1&%[%+$-"+'"R'9O)7-%9<'V)OK'O)$%3"&*'K)9'M']8%9$-"+9<'

F*' O".1)&-+3' 1&%a$%9$' )+:' 1"9$a$%9$' 9O"&%9E'

L)76%'='9K"X9'$K)$'$K%'6%[%6'"R'#+"X6%:3%'"R'$K%'

9$8:%+$9' "+' $K%' %$-"6"3*' "R' 9O)7-%9' 7%R"&%' $K%'

KHDOWK�HGXFDWLRQ�LQFUHDVHG�VLJQL¿FDQWO\��PDUJLQDO�

K"."3%+%-$*' $%9$E' 1kG<G=Z' -+' O".1)&-9"+' $"'

7%R"&%' $K%' K%)6$K' %:8O)$-"+<' LK-9' &%986$' $K89'

VKRZV�WKH�WZR�IROORZLQJ�WKLQJV��¿UVW��LW�VKRZV�WKDW�

)R$%&'K%)6$K'%:8O)$-"+E'$K%&%'-9')+'-+O&%)9%'-+'$K%'

6%[%6'"R'#+"X6%:3%'"+'$K%'%$-"6"3*'"R'9O)7-%9f')+:'

9%O"+:E'-$'9K"X9'$K)$'$K%'K%)6$K'%:8O)$-"+'.%$K":'

-9' %RR%O$-[%' -+' -+O&%)9-+3' $K%' 6%[%6' "R' #+"X6%:3%'

"R' $K%'9$8:%+$9<'N8$'"R')66' $K%'9$8:%+$9'XK"'K):'

1""&'#+"X6%:3%'YPQ<>bZE'."&%'$K)+'K)6R'"R' $K%.'

YHQ<?bZ' "7$)-+%:' )' 3"":' 6%[%6' "R' #+"X6%:3%'

)R$%&'$K%'K%)6$K'%:8O)$-"+<'LK%'9).%'"OO8&&%:'$"'

9$8:%+$9' XK"' K):' .":%&)$%' 6%[%6' "R' #+"X6%:3%'

XK%&%'Q><>b'K):'3"":' 6%[%6' "R' #+"X6%:3%')R$%&'

K%)6$K'%:8O)$-"+<'N+'$K%'$"1-O'"R'9O)7-%9'%$-"6"3*E'

$K%' $"$)6' )."8+$' "R' 9$8:%+$9' X-$K' 3"":' 6%[%6' "R'

#+"X6%:3%'-+O&%)9%:'7*')6."9$'9-j'R"6:'R&".'=@<@b'

$"'QA<Hb'XK-6%' $K%'+8.7%&'"R'9$8:%+$9'XK"'K):'

SRRU� OHYHO� RI� NQRZOHGJH�GHFUHDVHG� � VLJQL¿FDQWO\�

7*'."&%'$K)+'$%+'R"6:'R&".'PQ<>b'$"'M<Qb<'

D-.-6)&'$"'$K%'&%986$9'"R'V$-"6"3*E'$K%'&%986$9'R"&'

$K%'6%[%6'"R'#+"X6%:3%'"R'$K%'9$8:%+$9'"+'$K%'O6-+-O)6'

V\PSWRP� RI� VFDELHV� H[SHULHQFHG� D� VLJQL¿FDQW�

-+O&%)9%'Y.)&3-+)6'K"."3%+%-$*E'1kG<G=Z')9'9K"X+'

-+'L)76%' A<'N8$' "R' )66' $K%' 9$8:%+$9'XK"' K):' 1""&'

#+"X6%:3%' "+' $K%' O6-+-O)6' 9*.1$".' "R' 9O)7-%9E'

."&%'$K)+'K)6R'"R'$K%.'YHG<=bZ'K):')'3"":'6%[%6'"R'

#+"X6%:3%')R$%&'$K%'K%)6$K'%:8O)$-"+<'

X&9'!(;S(H!R!'(+2()%+P'!*M!(+%(@W&90!/(V-0+'+MI

X&9'!(5S(H!R!'(+2()%+P'!*M!(+%(@W&90!/(Y'0%0W&'(

@I4K-+4/

LK-9' -+O&%)9%' "R' #+"X6%:3%' )69"' "OO8&&%:'

$"' HM<?b' "R' 9$8:%+$9' X-$K' .":%&)$%' #+"X6%:3%'

XK%&%' $K%*' K):' 3"":' 6%[%6' "R' #+"X6%:3%' )R$%&'

$K%' 6%O$8&%<' LK89E' $K%' $"$)6' )."8+$' "R' 9$8:%+$9'

X-$K'3"":'6%[%6'"R'#+"X6%:3%'-+O&%)9%:'7*')6."9$'

$%+R"6:' R&".'H<PHb'$"'H><=b'XK-6%'9$8:%+$9'X-$K'

SRRU� OHYHO� RI� NQRZOHGJH� GHFUHDVH� VLJQL¿FDQWO\�

R&".'P@<Ab'$"'@<Q=b<

;+'$K%'$"1-O'"R'9O)7-%9'$&%)$.%+$E'L)76%'>'9K"X9'

)'9-.-6)&'1)$$%&+'$"'$K%'1&%[-"89'$X"'$)76%9'XK%&%'

WKH�OHYHO�RI�NQRZOHGJH�RI�VWXGHQWV�KDG�D�VLJQL¿FDQW�

-+O&%)9%'Y.)&3-+)6'K"."3%+%-$*'1kG<G=Z<'



!"#$%&'()*)+",&#-$.'/&012&'/3#45&6

!)(

!"#$

X&9'!(8S(H!R!'(+2()%+P'!*M!(+%(@W&90!/(X$!-4!%-

N8$'"R')66'$K%'9$8:%+$9'XK"'K):'1""&'6%[%6'"R'

#+"X6%:3%E'."&%' $K)+'K)6R' YHG<@bZ' -+O&%)9%:' $"'

)'3"":'6%[%6'"R'#+"X6%:3%'"+'9O)7-%9'$&%)$.%+$f'

)+:' "R' $K%' 9$8:%+$9' X-$K' .":%&)$%' #+"X6%:3%E'

HGb' K):' )+' -+O&%)9%' "R' #+"X6%:3%<' LK%' $"$)6'

)."8+$'"R'9$8:%+$9'X-$K'3"":'6%[%6'"R'#+"X6%:3%'

-+O&%)9%:' R&".' AA<=b' $"' PM<@b' XK-6%' $K%' $"$)6'

)."8+$'"R'9$8:%+$9'X-$K'1""&' 6%[%6'"R'#+"X6%:3%'

:%O&%)9%:'R&".'M=<?b'$"'?<Pb<'

;+' $K%' $"1-O' "R' 9O)7-%9' $&)+9.-99-"+E'L)76%'

@'9K"X9'$K)$')'.)4"&-$*'"R'$K%'9$8:%+$9'YMA<?bZ'

)6&%):*' K)[%' )' 3"":' 6%[%6' "R' #+"X6%:3%<'

N+6*' AH<?b' "R' $K%' 9$8:%+$9' K):' 1""&' 6%[%6' "R'

#+"X6%:3%' "+' 9O)7-%9' $&)+9.-99-"+<'N8$' "R' )66'

$K%'9$8:%+$9'X-$K'1""&'6%[%6'"R'#+"X6%:3%E'P?<Gb'

"R' $K%.'K):'3"":' 6%[%6' "R' #+"X6%:3%')R$%&' $K%'

K%)6$K' %:8O)$-"+E' )+:' )' $"$)6' "R' QP<Ab'K):' )+'

-+O&%)9%'-+'$K%-&' 6%[%6'"R'#+"X6%:3%'"+'9O)7-%9'

$&)+9.-99-"+'R&".'%-$K%&'3"":'"&'.":%&)$%'6%[%6<'

X&9'!(<S(H!R!'(+2()%+P'!*M!(+%(@W&90!/(X$&%/40//0+%

LK%' )."8+$' "R' 9$8:%+$9' X-$K' 3"":' 6%[%6' "R'

#+"X6%:3%'"+'9O)7-%9'$&)+9.-99-"+'9$-66'-+O&%)9%:'

VLJQL¿FDQWO\��PDUJLQDO�KRPRJHQHLW\�S�������IURP�

MA<?b' $"' QA<Hb' XK-6%' $K%' )."8+$' "R' 9$8:%+$9'

X-$K' 1""&' 6%[%6' "R' #+"X6%:3%' :%O&%)9%:' R&".'

AH<QQb'$"'M<HQb<

L)76%'M'9K"X9'$K)$'$K%'6%[%6'"R'#+"X6%:3%'"+'

VWXGHQWV� RQ� VFDELHV� SUHYHQWLRQ� KDG� D� VLJQL¿FDQW�

-+O&%)9%'Y.)&3-+)6'K"."3%+%-$*E'1kG<G=Z<'N8$'"R')66'

$K%'9$8:%+$9'K):'1""&'6%[%6'"R'#+"X6%:3%E'MQ<M@b'

"R' $K%.'K):' )' 3"":' 6%[%6' "R' #+"X6%:3%' )R$%&' $K%'

K%)6$K'%:8O)$-"+f')+:'"8$'"R')66' $K%'9$8:%+$9'XK"'

K):'.":%&)$%'6%[%6'"R'#+"X6%:3%E'HPb')69"'K):')'

3"":'6%[%6'"R'#+"X6%:3%')R$%&'$K%'K%)6$K'%:8O)$-"+<'

7KHUHIRUH��WKHUH�LV�D�VLJQL¿FDQW�LQFUHDVH�LQ�WKH�OHYHO�

"R'#+"X6%:3%')."+39$'9$8:%+$9<'LK%'$"$)6')."8+$'

"R' 9$8:%+$9' XK"' K):' 3"":' 6%[%6' "R' #+"X6%:3%'

-+O&%)9%:' 7*' )6."9$' $X"' R"6:E' R&".' >P<M@b' $"'

H><=b'XK-6%'$K"9%'X-$K'1""&'#+"X6%:3%':%O&%)9%:'

R&".'>?<@b'$"'Q<Hb<

10/W#//0+%

T9' "+%' "R' $K%' :%[%6"1-+3' O"8+$&-%9E' 9#-+'

:-9%)9%9' 98OK' )9' 9O)7-%9' -9' )' O".."+' K%)6$K'

1&"76%.' -+' ;+:"+%9-)<' T6$K"83K' S)#)&$)' -9' )'

.%$&"1"6-$)+'O-$*E'9O)7-%9'-9'9$-66')'1&"76%.'%91%O-)66*'

-+' 16)O%9'XK%&%' 1%"16%' 6-[%' -+' "[%&O&"X:%:')+:'

8+K*3-%+-O' O"+:-$-"+9<' W-$K' &)$%9' "R' -+R%O$-"+'

"OO8&&-+3'."9$')."+39$'OK-6:&%+E'98OK'O"+:-$-"+9'

O)+'7%'.%$' -+')';.%#$,&.$<'DO)7-%9' -9'3%+%&)66*'

K)&.6%99')+:'1&%[%+$)76%'*%$'-$9'-+R%O$-"+'O)89%9'

1&8&-$89'$K)$'O)+':-9$8&7':)-6*')O$-[-$-%9')9'-$'-9'[%&*'

:-9$&)O$-+3<' LK%' 1&8&-$89E' -R' +"$' 1&".1$6*' $&%)$%:E'

X-66' 6%):' $"' 9%&-"89' O".16-O)$-"+9' )9' 1&"R89%'

9O&)$OK-+3'X-66'O)89%'%jO"&-)$-"+')+:'%&"9-"+'$"'$K%'

9#-+E'.)#-+3'-$'[86+%&)76%'$"'7)O$%&-)6'-+R%O$-"+<'T9'

$&)+9.-99-"+'"R'9O)7-%9'"OO8&9'7*'1&"6"+3%:':-&%O$'

O"+$)O$'"&'-+:-&%O$'O"+$)O$'X-$K')+'-+R%O$%:'1%&9"+E'

$K%' :%+9-$*' "R' )' 1"186)$-"+' K)9' )+' %RR%O$' "+' $K%'

X&9'!(US(H!R!'(+2()%+P'!*M!(+%(@W&90!/(X$&%/40//0+%

H!R!'(+2(

)%+P'!*M!

[2-!$(H!W-#$!

I"":'''''''''2":%&)$%''''''''',""&

X+-&'

+'YbZ

T!2+$!(H!W-#$!

I"": MA A = MM'YMA<?Z

2":%&)$% =@ M = AG'Y=Q<AZ

,""& AG M @ A?'YAH<?Z

X+-&' PQ'YQA<HZ =A'Y==<MZ P'YM<QZ =G@'Y=GGZ

H!R!'(+2(

)%+P'!*M!

[2-!$(H!W-#$!

I"":'''''''''2":%&)$%''''''''',""&

X+-&'

+'YbZ

T!2+$!(H!W-#$!

I"": =@ H A A>'YAA<=Z

2":%&)$% =P ? A AH'YAP<GZ

,""& >Q =G P M@'YM=<?Z

X+-&' PQ'YPM<@Z AP'YAM<GZ =G'Y?<PZ =G@'Y=GGZ

H!R!'(+2(

)%+P'!*M!

[2-!$(H!W-#$!

I"":'''''''''2":%&)$%''''''''',""&

X+-&'

+'YbZ

T!2+$!(H!W-#$!

I"": >> M G >Q'Y>P<MZ

2":%&)$% =? M = AM'YA@<GZ

,""& A@ ? Q @='Y>?<@Z

X+-&' HP'YH><=Z =?'Y=Q<>Z ?'YQ<HZ =G@'Y=GGZ



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

!))

!"#$%&'%("$%)'%*+,+-.+/%&012

1&%[)6%+O%'"R'9O)7-%9'-+R%9$)$-"+<';+')';.%#$,&.$<'

$K%' 9$8:%+$9' 6-[%' X-$K-+' )' :%+9%' 1"186)$-"+'X-$K'

1""&' K*3-%+%' )+:' 9)+-$)$-"+'XK-OK' %j16)-+9'XK*'

$K%&%'K)[%'7%%+'9$8:-%9'9K"X-+3'K-3K'1&%[)6%+O%'

-+'9O)7-%9'-+R%O$-"+')."+39$'$K-9'1"186)$-"+<''''''

5+"X6%:3%' "+' )' :-9%)9%' K)9' )+' %RR%O$' "+' )'

1%&9"+h9')$$-$8:%')+:'1&)O$-O%'$"X)&:9')':-9%)9%f=='

$K89E'K%)6$K'%:8O)$-"+' -9')9'"+%'X)*'$"' -+$%&[%+%'

X-$K' $K%' "OO8&&%+O%' "R' )' :-9%)9%E' -+' $K-9' O)9%E'

9O)7-%9<'LK89E' $"'OK)+3%' $K%'K)7-$9' $K)$' O)+' &-9#'

9O)7-%9' -+R%9$)$-"+' )+:' &%:8O%' -$9' "OO8&&%+O%'

X-$K-+' )';.%#$,&.$' 1"186)$-"+E' $K%' 9$8:%+$9'.89$'

K)[%'):%]8)$%'#+"X6%:3%')7"8$'9O)7-%9<'LK-9'O)+'

7%':"+%'7*'1&"[-:-+3' $K%.'X-$K'K%)6$K'%:8O)$-"+'

98OK')9')' 6%O$8&%'"+'9O)7-%9<'LK%' 6%O$8&%'9K"86:'

O"[%&')'3%+%&)6'9O"1%'"R'9O)7-%9'9"'$K%'9$8:%+$9'

X-66'#+"X'K"X'$"'-:%+$-R*E'K"X'$"'1&%[%+$E')+:'XK%+'

$"'9%%#'R"&'$&%)$.%+$<';+'$K-9'9$8:*E']8%9$-"++)-&%9'

X%&%'3-[%+'$"'.)6%';.%#$,&.$'9$8:%+$9'7%R"&%')+:'

)R$%&')'9O)7-%9'6%O$8&%<'LK%'9O)7-%9']8%9$-"++)-&%'

-9' :-[-:%:' -+$"' $K%' R"66"X-+3'.)-+' $"1-O9/' %$-"6"3*E'

O6-+-O)6' 9*.1$".9E' $&%)$.%+$E' $&)+9.-99-"+E' )+:'

1&%[%+$-"+f' )+:' $K%' 6%[%6' "R' #+"X6%:3%' "R' $K%'

9$8:%+$9'X%&%'9$8:-%:'1%&'$"1-O<

1.%9(+"J+,%>,-+2'.$&+.,?$3"+.$2

%.,?7'6#+2,6+>%&+,A+'($;,!"37'$#%.,

T9' O)+' 7%' 9%%+' R&".' $K%' :)$)' )+:' $)76%9'

DERYH�� RQ� WKH� ¿UVW� WKUHH� WRSLFV� �HWLRORJ\�� FOLQLFDO�

9*.1$".9E')+:'$&%)$.%+$ZE'."&%'$K)+'MGb'"R' $K%'

9$8:%+$9'K):'1""&'6%[%6'"R'#+"X6%:3%<'N+'$K%'$X"'

6)$$%&'$"1-O'Y$&)+9.-99-"+')+:'1&%[%+$-"+ZE'6%99'$K)+'

MGb'"R'$K%'9$8:%+$9'K):'1""&'6%[%6'"R'#+"X6%:3%<'

B&".'$K-9':)$)'X%'O)+'9%%'$K)$'-+'3%+%&)6E'."9$'"R'

$K%'OK-6:&%+':"'+"$'K)[%')'3"":'6%[%6'"R'#+"X6%:3%'

"+'9O)7-%9'1&-"&'$"'$K%'K%)6$K'%:8O)$-"+<'LK%'6%[%6'

"R' #+"X6%:3%' "R' $K%' 9$8:%+$9' 1%&$)-+-+3' 9O)7-%9'

1&%[%+$-"+'.)*'7%'6%99'$K)+'MGb'78$'."9$'"R'$K%'

9$8:%+$9' K):' 1""&' 6%[%6' "R' #+"X6%:3%E' X-$K' "+6*'

>P<Mb'"R'$K%'9$8:%+$9'X-$K'3"":'6%[%6'"R'#+"X6%:3%<'

LK-9'-9'-+')OO"&:)+O%'$"'9$8:-%9'7*'T+:)*)+-=A')+:'

D)&"K=>'XK%&%'."9$'"R'$K%';.%#$,&.$'9$8:%+$9'K):'

1""&' )+:' "&' .":%&)$%' 6%[%6' "R' #+"X6%:3%<' LK-9'

6)O#'-+'$K%'6%[%6'"R'#+"X6%:3%'.)*'7%'7%O)89%'$K%'

9$8:%+$9'X%&%'+"$'X%66' -+R"&.%:')7"8$'9O)7-%9')9'

-$'-9'+"$'1)&$'"R'$K%-&'O8&&-O868.<=@'LK%&%'-9')'96"3)+'

)."+3';.%#$,&.$(9$8:%+$9'YI.4>6(C#*'(%#$,&'(?#4#>(

I.4>6( ;.&$#"( ?>*'%#$<' *"8' )&%' +"$' )' ;.%#$,&.$'

9$8:%+$' -R' *"8' K)[%' +"$' %j1%&-%+O%:' )' 9O)7-%9'

-+R%9$)$-"+Z'XK-OK'3)[%'$K%.'$K%'.-+:9%$'$K)$'-$'-9'

+"&.)6'$"'K)[%'9O)7-%9'$K89'$K%*':"'+"$'K)[%'$K%'

XUJH�WR�WUHDW�RU�¿QG�RXW�PRUH�DERXW�WKH�GLVHDVH��

N+' $K%' "$K%&' K)+:E' $K%' #+"X6%:3%' "R' $K%9%'

9$8:%+$9'"+'9O)7-%9' $&)+9.-99-"+' -9'3"":f'MA<?b'

"R' $K%' 9$8:%+$9' K):' 3"":' #+"X6%:3%' 1&-"&' $"' $K%'

K%)6$K' %:8O)$-"+<' T' 9$8:*' -+' AG=>' -+' /.%#$,&.$(

E%U#*' S).7-' P@<>b' "R' $K%' 9$8:%+$9' K):' )' 3"":'

6%[%6'"R'#+"X6%:3%'"+'$K%'$&)+9.-99-"+'"R'9O)7-%9E'

X-$K"8$'1&%[-"89'K%)6$K'%:8O)$-"+'"+'9O)7-%9<=M

1.%9(+"J+,%>,-+2'.$&+.,?$3"+.$2

%.,?7'6#+2,'>$+&,A+'($;,!"37'$#%.,

TR$%&' $K%' 6%O$8&%' "+' 9O)7-%9E' $K%' 9).%'

9$8:%+$9' X%&%' 3-[%+' $K%' ]8%9$-"++)-&%' )3)-+<'

LK%' $)76%9' -+' &%986$9'9K"X' $K)$'"+')66'M' $"1-O9'"+'

9O)7-%9E'."9$'"R'$K%'9$8:%+$9'K):')'3"":'6%[%6'"R'

#+"X6%:3%E')66' "R'XK-OK')&%'"[%&'PGb<'(%99' $K)+'

=Gb'"R'$K%'9$8:%+$9'XK"'"&-3-+)66*'K):'1""&'6%[%6'

"R' #+"X6%:3%' &%.)-+%:' -+' $K%' 9).%' 6%[%6<' LK%&%'

LV�D�VLJQL¿FDQW�GHFUHDVH�LQ�WKH�QXPEHU�RI�VWXGHQWV�

X-$K' .":%&)$%' )+:' 1""&' 6%[%6' "R' #+"X6%:3%'

"+' )66' M' $"1-O' "R' 9O)7-%9E' )+:' )+' -+O&%)9%' -+' $K%'

+8.7%&'"R'9$8:%+$9'X-$K'3"":' 6%[%6'"R'#+"X6%:3%'

Y6#&7'$#4("1617.$.',5'1kG<G=Z<';+'$K-9'9$8:*E')R$%&'

$K%'9$8:%+$9'X%&%'3-[%+' $K%'9O)7-%9' 6%O$8&%E' $K%*'

X%&%' -..%:-)$%6*' 3-[%+' $K%' ]8%9$-"++)-&%9' )3)-+'

$"' .%)98&%' $K%-&' 6%[%6' "R' #+"X6%:3%<' LK89E' $K-9'

.%$K":'%+98&%:' $K)$' $K%'9$8:%+$9':-:'+"$' &%O%-[%'

-+R"&.)$-"+' R&".'"$K%&' 9"8&O%9'XK-OK' O"86:' K)[%'

)RR%O$%:' $K%' &%986$9<' 'LK%' &%986$9')+:' $K%'.%$K":'

%.16"*%:'9K"X%:'$K)$'K%)6$K'%:8O)$-"+'7*'.%)+9'

RI�OHFWXUH�GLG�KDYH�D�VLJQL¿FDQW�HIIHFW�RQ�WKH�OHYHO�RI�

#+"X6%:3%'"+'9O)7-%9'"R'$K%9%';.%#$,&.$'9$8:%+$<'

4;+,!>>+7$#M+.+22,%>,A+'($;,!"37'$#%.((

D$8:-%9' "+' "$K%&' 1)&)9-$-O' -+R%O$-"+9' 9K"X'

WKDW� KHDOWK� HGXFDWLRQ� KDV� D� VLJQL¿FDQW� HIIHFW� RQ�

-+O&%)9%' $K%' #+"X6%:3%' "R' $K%' &%91"+:%+$9' $"a

X)&:9')':-9%)9%')+:' $"' &%:8O%' $K%'1&%[)6%+O%'"R'

$K%' :-9%)9%' -$9%6R' X-$K-+' $K%' O"..8+-$*<=>E=P' LK%'

&%986$9'"R'$K-9'9$8:*')&%'-+'6-+%'X-$K'$K%9%'1&%[-"89'

9$8:-%9' XK-OK' 9K"X' $K)$' K%)6$K' %:8O)$-"+' K)9'

)+' %RR%O$' -+' -+O&%)9-+3' $K%' 6%[%6' "R' #+"X6%:3%'

"+' 9O)7-%9' -+' ;.%#$,&.$' 9$8:%+$9<' LK-9' :)$)' -9'

-.1"&$)+$')9'-+O&%)9-+3'$K%'6%[%6'"R'#+"X6%:3%'K)9'

)+'-.1)O$'"+'$K%')$$-$8:%')+:'1&)O$-O%'"R')'1%&9"+'

$"X)&:9':-9%)9%9<'LK%'&%9"8&O%'1%&9"+'XK"'3)[%'

WKH�KHDOWK�HGXFDWLRQ�DUH�H[SHUWV�LQ�WKHLU�¿HOG�ZLWK�

*%)&9' "R' %j1%&-%+O%' &%3)&:-+3' 9O)7-%9' )+:' "$K%&'

1)&)9-$-O' -+R%O$-"+9<'LK%'.)$%&-)6'X)9'3-[%+'89-+3'

1&%9%+$)$-"+' 96-:%9' -+' 9-.16%'X"&:9E' [-[-:' -.)3%9'

)+:' 1&%9%+$%:' -+' )' X)*' $K)$' $K%' 9$8:%+$9' O"86:'

%)9-6*'8+:%&9$)+:<'



!"#$%&'()*)+",&#-$.'/&012&'/3#45&6

!)*

!"#$

Y+%W'#/0+%(

F%R"&%' K%)6$K' %:8O)$-"+' ."&%' $K)+' MGb' "R'

$K%' 9$8:%+$9' K):' 1""&' 6%[%6' "R' #+"X6%:3%' "+' $K%'

%$-"6"3*'YH='1%"16%'PQ<>bZE'O6-+-O)6'9*.1$".9'YPH'

1%"16%E'P@<AbZE')+:'$&%)$.%+$'YM@'1%"16%E'M=<?bZ'

"R'9O)7-%9<'N+'$K%'"$K%&'$X"'$"1-O9E'A?'1%"16%'YAH<?'

bZ'1%"16%'K):'1""&'6%[%6'"R'#+"X6%:3%'"+'9O)7-%9'

$&)+9.-99-"+')+:'@='1%"16%'Y>?<@bZ'K):'1""&'6%[%6'

"R'#+"X6%:3%'"+'9O)7-%9'1&%[%+$-"+<

TR$%&' K%)6$K'%:8O)$-"+'."&%' $K)+'MGb'"R' $K%'

9$8:%+$9' K):' 3"":' 6%[%6' "R' #+"X6%:3%' "+' %)OK'

9O)7-%9' $"1-O/' "+' %$-"6"3*E' QP' 1%"16%f' "+' O6-+-O)6'

9*.1$".9E' HP' 1%"16%f' "+' $&%)$.%+$E' PQ' 1%"16%f'

"+'$&)+9.-99-"+E'QP'1%"16%f')+:'"+'1&%[%+$-"+E'HP'

1%"16%<'LK%'+8.7%&'"R'9$8:%+$9'X-$K'.":%&)$%')+:'

1""&' 6%[%6'"R'#+"X6%:3%'"+'%)OK' $"1-O':%O&%)9%:'

VLJQL¿FDQWO\�� +HDOWK� HGXFDWLRQ� LV� HIIHFWLYH� WR�

-+O&%)9%'$K%'6%[%6'"R'#+"X6%:3%'"+'9O)7-%9

Z!2!$!%W!/

=<' D)X'D2E'5"K'!E'T:4)+-'2CE'W"+3'2(E'J"+3'`\E'(%%'

S'.,(#4<'T'1"186)$-"+a7)9%:'1&%[)6%+O%'98&[%*'"R'9#-+'

:-9%)9%9'-+'):"6%9O%+$9')+:'):86$9'-+'&8&)6'D8.)$&)E'

;+:"+%9-)<'=???<'L&)+9'C'D"O'L&"1'2%:'J*3<'AGG=f'

?MY@Z/>Q@aQ<

A<' J)*' CE' F%+:%O#' DVE' `K%+' DE' V9$&):)' CE' J)::-j'

TE'2O(%":'LE'.,(#4<'D#-+':-9%)9%9<' ;+/' S).-9"+'!LE'

F&%.)+' SIE' 2%)9K).'TCE' .,( #4E' %:-$"&9<' !-9%)9%'

O"+$&"6' 1&-"&-$-%9' -+' :%[%6"1-+3' O"8+$&-%9<' A+:' %:<'

W)9K-+3$"+/'W"&6:'F)+#f'AGGP<'T[)-6)76%'R&"./'K$$1/^^

XXX<+O7-<+6.<+-K<3"[^7""#9^_F5==H>>^<

><' !"3&)'DE'58.7)&'F<'V1-:%.-"6"3*'"R'9#-+':-9%)9%9'-+'

9OK""6'OK-6:&%+/')'9$8:*'R&".'+"&$K%&+';+:-)<',%:-)$&'

!%&.)$"6<'AGG>fAGYPZ/@HGa><

@<' `K"9-:"X'N<'DO)7-%9<'_VS2<'AGGPf>M@Y=PZ/=H=QaH<

M<' J)*'CSE'D$%%&'T`E'V+3%6.)+'!E'W)6$"+'D<'DO)7-%9'-+'

$K%':%[%6"1-+3'X"&6:v-$9'1&%[)6%+O%E'O".16-O)$-"+9E'

)+:'.)+)3%.%+$<'̀ 6-+-O)6'2-O&"7-"6"3*')+:';+R%O$-"+<'

AG=Af=QY@Z/>=>a><

P<' T&6-)+'(IE'C8+*)+'CTE'V9$%9'DT<'`&"99'-+R%9$-[-$*'"R'

D)&O"1$%9'9O)7-%-<'S"8&+)6'"R'$K%'T.%&-O)+'TO):%.*'

"R'!%&.)$"6"3*<'=?Q@f=GYPZ/?H?aP<'

H<' T9&)' ,J<' ,%+3)&8K' 1%+3%$)K8)+' :)+' $-+:)#)+'

K*3-%+%'1&-7):-' $%&K):)1'#%4):-)+'1%+*)#-$' 9#)7-%9'

:-'1%9)+$&%+'T&aC)8:K)$86'J)9)+)K'2%:)+<'2%:)+/'

0+-[%&9-$)9'D8.)$%&)'0$)&)f'AG=G<';+:"+%9-)+<

Q<' ,)&9"+9' S<' ,%&)+' 1%9)+$&%+' :)+' O-$)aO-$)' 9)+$&-'

18$&-/' 9%78)K' 1%.7)+:-+3)+' :-)+$)&)' :8)' 1"+:"#'

1%9)+$&%+':-'S)X)'o:-99%&$)$-"+p<'2)6)+3/'0+-[%&9-$)9'

28K)..):-*)KfAGGA<';+:"+%9-)<

?<' C%-:'JBE'LK"&+%'`!<'DO)7-%9' -+R%9$)$-"+/' $K%'%RR%O$'

"R'-+$%&[%+$-"+'7*'1876-O'K%)6$K'%:8O)$-"+<'V1-:%."6'

;+R%O$<'=??Gf=GMY>Z/M?MaPGA<

=G<'N+*)+3"aN8.)'WE'T)3))&:aJ)+9%+'SE'S%+9%+'FF<'

LK%' 1"$%+$-)6' "R' 9OK""6OK-6:&%+' )9' K%)6$K' OK)+3%'

)3%+$9' -+' &8&)6' X%9$%&+' 5%+*)<' D"O-)6' DO-%+O%' U'

2%:-O-+%<'AGGMfP=YQZ/=H==aAA<

==<'2)9O-%aL)*6"&' `I_E' 5)&-.' CE' 5)&-.' VE' T#K$)&' DE'

TK.%:' LE' 2"+$)+)&-' C2<' LK%' O"9$' %RR%O$-[%+%99'

"R' K%)6$K' %:8O)$-"+' -+' -.1&"[-+3' #+"X6%:3%' )+:'

)X)&%+%99' )7"8$' -+$%9$-+)6' 1)&)9-$%9' -+' &8&)6'

F)+36):%9K<'VO"+'J8.'F-"6<'AGG>f=Y>Z/>A=a>G<

=A<'T+:)*)+-' (D<' ,%&-6)#8' 9)+$&-' :)6).' 81)*)'

1%+O%3)K)+'1%+*)#-$'9#)7-%9':-',"+:"#',%9)+$&%+'

068.8' r8&h)+' D$)7)$<' ;+R"' 5%9%K)$)+' 2)9*)&)#)$<'

AGGMf?Y>Z/>>aQ<';+:"+%9-)<

=><'D)&"K'D<'I).7)&)+'$-+3#)$'1%+3%$)K8)+'9)+$&-'18$&-:'

$%+$)+3'1%+*)#-$'#86-$'9#)7-%9':-',"+:"#',%9)+$&%+'

2)hK):8$' $K"6)7)K' F)7)#)+' (%7)#9-8' 5)781)$%+'

L%3)6'o:-99%&$)$-"+p<'S)#)&$)/'0;_'D*)&-R'J-:)*)$866)K'

S)#)&$)f'AG=G<';+:"+%9-)<

=@<'!%1:-#+)9<' 58&-#868.' 7%&7)9-9' #".1%$%+9-<'

S)#)&$)/' ,89)$' 58&-#868.' e' F):)+' ,%+%6-$-)+' :)+'

,%+3%.7)+3)+' !%1)&$%.%+' ,%+:-:-#)+' _)9-"+)6f'

AGG=<';+:"+%9-)<

=M<'W86)+:)&-'LE'T&*)+$-'_E'IK)d)6-'T<'I).7)&)+'$-+3#)$'

1%+3%$)K8)+' 9)+$&-' $%+$)+3' O)&)' 1%+86)&)+' :)+'

1%+O%3)K)+'9#)7-%9':-',%9)+$&%+'T9h):'S).7-'$)K8+'

AG=>'o:-99%&$)$-"+p<'S).7-/'0+-[%&9-$)9'S).7-f'AG=><'

;+:"+%9-)<

=P<'5).3)'J(BE'_9)3K)'!DE'T$)+3)'2FDE'_48+:)'T(E'

T99"7' S`_E' B"+' ,_E' .,( #4<' LK%' -.1)O$' "R' K%)6$K'

%:8O)$-"+' "+' $K%' 1&%[)a6%+O%' "R' R)%O)6' "&)66*'

$&)+9.-$$%:' 1)&)9-$-O' -+R%O$-"+9' )."+3' 9OK""6'

OK-6:&%+' -+')' &8&)6' O"..8+-$*' -+'`).%&""+<',)+TR&'

2%:'S<'AG==fQ/>Q<


