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Em:BT?[A?!" &$.0%/8" '$6'" -1.'(%/&" 61(" %/$(1(/'+<" ,</64%7" (/'%'%(&" 6/," &$%3'%/8"

'$("j+.72"6/,"2(<V"4(7$6/%&4"'."%/7+*,("-1.'(%/",</64%7&??>"""

"

\5(/"'$.*8$"'$("&'1*7'*1(".3"$6(4.8+.)%/"1(5(6+(,"3.*1"-1.'(%/"&*)*/%'&"'$6'"

7.++6).16'("'."67$%(5("'$(%1"3*/7'%./A"'$("1.+(".3"-1.'(%/;-1.'(%/"%/'(167'%./&"%/"

(=-1(&&%/8" -1.'(%/" 3*/7'%./6+%'<A" .1" (5(/" (&'6)+%&$%/8" /(0" -1.'(%/" 1.+(&A" 06&"

J*/'%+" 5(1<" 1(7(/'+<T" */,(1(&'%46'(,?@>" " #$(" ,.4%/6'%./" .3" '$(" ,.846" j./("

8(/(n./(" (/F<4(n./(" 3*/7'%./V" -1.-.&(," )<" E(6,+(" 6/," #6'*4?_" 63'(1" '$(%1"

6/6+<&%&" .3" 6" &(1%(&" .3" 6*=.'1.-$%7" 4*'6/'&" %/"/&0'12$1'#( !'#22#" 4%&+(," '$("

3%(+," '." )(+%(5(" '$6'" 6" +%/(61" 7.4)%/6'%./" )('0((/" 8(/(&" 6/," -$(/.'<-(&" %&"

&*33%7%(/'"'."(=-+6%/"/6'*1(V&"7.4-+(=%'<"%/"'(14&".3"-1.'(%/"3*/7'%./>""91.'(%/;

-1.'(%/"%/'(167'%./&"0(1("'$.*8$'"'.")("61'%367'&"6/,"0(1("/.'"&'*,%(,"*/'%+"'$("
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!YX[&>" " W.0(5(1A" 2(<" 4.+(7*+61" -1.7(&&(&" &*7$" 6&" ]bI" 1(-+%76'%./A"

'16/&71%-'%./"6/,"'16/&+6'%./?a"0(1("&../" %,(/'%3%(,"'." %/5.+5("4.1("'$6/"./("

-61'/(1"6/,"86'$(1(,"&7%(/'%3%7"%/'(1(&'?^>"""

"

:../"63'(1A"`*(&'%./&"&*7$"6&"$.0")%.4.+(7*+(&"3.14"&'6)+("%/'(167'%./&A"0$6'"

%&"'$(".1%8%/".3"'$(%1"633%/%'<"6/,"'$(%1"&-(7%3%7%'<A"0$6'"61("'$("6,56/'68(&".5(1"

&%/8+(" &*)*/%'" &<&'(4&" 6/,"0$%7$"-$<&%76+" -1.-(1'%(&" 8.5(1/" '$(%1" 3.146'%./"

&'61'(," '." (4(18(>" " E672" %/" !Y_[A"0%'$" 5%1'*6++<" /." &'1*7'*16+" .1" )%.7$(4%76+"

,6'6"656%+6)+(A"d%/*&"96*+%/8"6+./8"0%'$"H6="](+)1*72"$6,"6/.'$(1"5(1<"8..,"

8*(&&?X>" #$(<" $6," 3.1(&((/" '$6'" 6-61'" 31.4" '$(" 3.146'%./" .3" 7.56+(/'" )./,&A"

/./;)./,(," %/'(167'%./&" &*7$" 6&" 56/" ,(1" c66+&" 6''167'%./" .1" 1(-*+&%./A"

(+(7'1.&'6'%7"%/'(167'%./&"6/,"$<,1.8(/")./,"3.146'%./"7.*+,"6+&.")("%/5.+5(,"

%/" -1.7(&&(&" &*7$" 6&" -1.'(%/" &</'$(&%&" 6/," 3.+,%/8A" $%8$+%8$'%/8" 6'" '$(" &64("

'%4("'$("%4-.1'6/7(".3"&*1367("7.4-+(4(/'61%'<>""Xa"<(61&"+6'(1A"'$(".*'+%/(".3"

'$%&"&'6'(4(/'"1(46%/&"*/7$6/8(,"0%'$"'$("6,,%'%./".3"'$("$<,1.-$.)%7"(33(7'"

'."'$("+%&'>""I/".5(15%(0".3"'$("$%&'.1<".3"-1.'(%/"1(&(617$"%&"8%5(/"%/"Z%8*1("!>!>"

"

"

"
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"

(

<1=>5:(./.?(%1@:37A8:(4B(9543:1C(012345D/(

B/" '$(" '.-" -6/(+" 2(<" ,%&7.5(1%(&" %/" '$(" 3%(+," .3" 91.'(%/" :7%(/7(" 61(" &$.0/A"
677.4-6/%(,"0%'$"(4(18%/8" '(7$/.+.8%76+")1(62;'$1.*8$&" %/" '$(" +.0(1"-6/(+>""
I,6-'(,"31.4?^>"
"
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" a"

#.,6<"0%'$"4.1(" '$6/"?C[[[?C"&'1*7'*1(&".3"-1.'(%/"7.4-+(=(&"656%+6)+("6/,"

/*4(1.*&" &'*,%(&" 1(-.1'%/8"./" '$(" 633%/%'<" 6/,"(/(18('%7&" .3"-1.'(%/")%/,%/8A"

.*1"2/.0+(,8(".3"-1.'(%/"1(7.8/%'%./"%&"4*7$"(/$6/7(,>""W.0(5(1A"0("61("&'%++"

361" 31.4" */,(1&'6/,%/8" 6/," (5(/" 4.1(" %4-.1'6/'A" -1(,%7'%/8" $.0" -1.'(%/&"

%/'(167'"0%'$".'$(1")%.4.+(7*+(&>"""

"

B/" '$%&" '$(&%&" B" 0%++" '1<" '." 7.//(7'" -1.'(%/;-1.'(%/" 1(7.8/%'%./" 6/," -1.'(%/"

,</64%7&" '." -1.'(%/" 6&&(4)+<" -+( 3-%'1" )*'" *&%/8" 6/" -+( 3-31( 1(+(56/'" &<&'(4"

*/,(1"7+.&("'."-$<&%.+.8%76+"7./,%'%./&>""c$%+(").'$")%/,%/8"6/,",</64%7&"61("

/.0" 7./&%,(1(," (&&(/'%6+" 6&-(7'&" %/" 6/<" )%.+.8%76+n7(++*+61" -1.7(&&A" '$(" +%/2"

)('0((/"'$(4"6/,"$.0"'$(<"633(7'"(67$".'$(1"36++"%/'."6/"61(6".3"1(&(617$"'$6'"

%&"&'%++",(5(+.-%/8>" "B/"-1.'(%/"6881(86'%./A"0$%7$"7./&'%'*'(&"'$("8(/(16+"3.7*&"

.3"'$%&"'$(&%&A"'$(14.,</64%7"6/,"2%/('%7"&'6)%+%'<".3"'$("-1.'(%/"-1(7*1&.1A"6&"

6&&(&&(," )<" %'&" 4.+(7*+61" 4.'%./&" 61(" 0(++" 2/.0/" '." 4.,*+6'(" '$(" 64<+.%,"

-1.-(/&%'<?Y;@!>" "#$("(+*7%,6'%./".3"'$("&'1*7'*16+"-1.-(1'%(&".3"'$("4./.4(1%7"

-1(7*1&.1" '$6'" 1(+6'(" '." %'&" %/71(6&(," 64<+.%,.8(/%7%'<" 6&" 0(++" 6&" '$("

7$6167'(1%&6'%./" .3" '$(" +6'(" &'(-&" %/" 6881(86'%./" '$6'" *&*6++<" %/5.+5(" 6"

J7<'.'.=%7T" %/'(1;7./5(1&%./" .3" .+%8.4(1%7" &-(7%(&" '." 3%)1%+&A" $65(" 86'$(1(,"

4*7$"&7%(/'%3%7"%/'(1(&'>"W.0(5(1A"'$("(5(/'&"%/"'$("(61+<"&'68(&"%/"'$%&"-1.7(&&"

'$6'" 1(`*%1(" '$(" 6&&.7%6'%./" .3" +.0"4.+(7*+61" 0(%8$'" &-(7%(&" 1(46%/" (+*&%5(>""

o('A"6++"6881(86'%./"-1.7((,&"'$1.*8$"'$(&("&'(-&"6/,"*/,(1&'6/,%/8"'$("/6'*1("

.3"'$("%/'(167'%./&"%/5.+5(,"0%++"$(+-"-1(5(/'"'$("./&('".3"'$(",%&(6&("6/,"'$("

6--(616/7(" .3" '$(" 7<'.'.=%7" (/'%'<" '$6'" %&" 4.1(" +%2(+<" '." $6--(/" +6'(1" %/" '$("

1(67'%./>""""

"

k$6-'(1"B"&'61'&")<"8%5%/8"6/".5(15%(0".3"-1.'(%/;-1.'(%/"%/'(167'%./&"6/,"'$(%1"

-$<&%.+.8%76+" %4-.1'6/7(" 3.7*&%/8" ./" +618(" 4671.4.+(7*+61" 6&&(4)+%(&" '$6'"

3*+3%+" 71*7%6+" 1.+(&" %/&%,(" '$(" 7(++>" " #$(" /(='" &(7'%./"4.5(&" ./" '." ,(&71%)(" '$("

(&&(/'%6+" -$<&%7.7$(4%76+" -1.-(1'%(&" '$6'" 3.14*+6'(" '$(" )6&%&" .3"

4671.4.+(7*+61"1(7.8/%'%./"6/," '$("&7%(/'%3%7"/.4(/7+6'*1("*&(," %/" '$(" 3%(+,>""

B/"7./'16&'"0%'$"'$("&-(7%3%7n.)+%86'("%/'(167'%./&"'$(%1"'16/&%(/'"7.*/'(1-61'&"

.3'(/" 1(-1(&(/'" $%,,(/n%/5%&%)+(" &'6'(&" ./" -6'$06<" '." '$(" 3.146'%./" .3" 6"

&-(7%3%7" 7.4-+(=@?>" ]*(" '." '$(%1" '16/&%(/'" /6'*1(A" '$(&(" %/'(167'%./&" ,(-(/,"

$%8$+<"./A"6/,n.1" %/3+*(/7("'$(",</64%76+"-1.-(1'%(&".3" '$("-61'/(1&" %/5.+5(,"
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"^"

6/,"61("%/677(&&%)+("'."&'6/,61,")%.-$<&%76+"'..+&>"#$*&A"6/"%/'1.,*7'%./"'."'$("

%4-.1'6/7(" .3" '16/&%(/'" 4671.4.+(7*+61" 6&&.7%6'%./&A" '$(" 06<" '$(<" 633(7'"

-1.'(%/" ,</64%7&" 6/," /(0+<" ,(5(+.-(,"4('$.,&" '." 8('" %/&%8$'&" %/'." '$(4" %&"

8%5(/" %/" '$(" 3.++.0%/8" &(7'%./&>" " #." -*'" 6++" '$%&" %/3.146'%./" %/" '$(" 7./'(='" .3"

64<+.%," 6881(86'%./" 0$%7$" %&" '$(" 8(/(16+" 3164(0.12" .3" '$%&" '$(&%&A" '$("

1(+(56/7(".3" '16/&%(/'"-1.'(%/;-1.'(%/" %/'(167'%./&" %/" '$("(61+<" &'68(&".3" 3%)1%+"

3.146'%./"%&"'$(/",%&7*&&(,")<"8%5%/8"(=64-+(&".3"'$("1(7(/'" +%'(16'*1("./"'$("

&'1*7'*16+"6/,"2%/('%7"-1.-(1'%(&".3".+%8.4(1%7"&-(7%(&"'$6'"67'"6&"-1(7*1&.1&"'."

64<+.%,>""Z%/6++<"6/"%/'1.,*7'%./"'."g?4A"'$("4.,(+"&<&'(4".3"'$%&"&'*,<"%&"8%5(/"

%/"'$("+6&'"-61'".3"'$(".-(/%/8"k$6-'(1>""

"

./E(%0:(;78>:(4B(@48:6>875(@7601C:2(

"
"
h+.'F"('"6+A"%/"'$(%1"!YX["-6-(1@@",(&71%)(,"3.*1"&%8/%3%76/'"6,56/'68(&".3"4*+'%"

,.46%/" -1.'(%/&K" 3%1&'A" %'" %&" 4*7$" 4.1(" (33%7%(/'" 6/," 7.&';(33(7'%5(" '." $65("

4./.4(1%7"7.-%(&".3"6"-1.'(%/"6&&.7%6'%/8"0%'$"(67$".'$(1"16'$(1"'$6/"$65%/8"6"

)%8" 4*+'%4(1%7" 4.%('<" 0%'$" %/,%5%,*6+" ,.46%/&" 7.56+(/'+<" +%/2(," )('0((/"

'$(4>" " Z.1" %/&'6/7(" %'" 0.*+," )(" 4*7$" 4.1(" ,(46/,%/8" 3.1" 4%71.'*)*+(&" '."

6&&(4)+("6/,"67$%(5("'$(%1"3*/7'%./"%3"'$(<"0(1("7.4-1%&(,")<"6"&%/8+("'*)*+%/l

+%2(" -.+<-1.'(%/A" 16'$(1" '$6/" $65%/8" %/,%5%,*6+" '*)*+%/" ,.46%/&" 7.4%/8"

'.8('$(1>""B/"6"&%4%+61"46//(1A"'$("&64("-.%/'"&'6/,&"(5(/"%/"'$("+(5(+".3"]bI>""

B'"%&"4*7$"4.1("(7./.4%7"'."$65("./("7.-<".3"6"8(/("'$6'"(/7.,(&"3.1"6"-1.'(%/"

'$6'"%/'(167'&"0%'$".'$(1&"'."3*+3%++",%33(1(/'"1.+(&"%/"'$("7(++"16'$(1"'$6/"$65%/8"

4*+'%-+("7.-%(&".3" '$("&64("8(/(" 3.1"6++" '$(",%33(1(/'"-1.'(%/" 3*/7'%./&" %'"46<"

(/7.,(>" " I,,%'%./6++<A" '16/&+6'%./" .3" +618(" -1.'(%/&" %&" -1./(" '." '16/&+6'%./"

(11.1&A" 0$%7$" 61(" 56&'+<" 1(,*7(," %3" ./+<" '16/&+6'%./" .3" &46++(1" &*)*/%'&" %&"

1(`*%1(,>" " #$%1,A" '$(" 1(+6'%./&$%-" )('0((/" -1.'(%/" &</'$(&%&" 6/," -1.'(%/"

3*/7'%./" %&" 4*7$" 4.1(" (33%7%(/'" 3.1" 4671.4.+(7*+61" 6&&(4)+%(&" 16'$(1" '$6/"

+618(1"(/'%'%(&>""#$%&"&'16'(8<"6++.0&"3.1"&</'$(&%&"%/"./("-.&%'%./"%/"'$("7(++"6/,"

6&&(4)+<" 6'" 6" ,%33(1(/'" ./(A" '$*&" 7.4-61'4(/'6+%&6'%./" .3" -1.'(%/" 3*/7'%./" %&"

67$%(5(," 4*7$" 4.1(" 1(6,%+<>" " Z%/6++<A" $.4.;4*+'%4(1%7" -1.'(%/&" 61(" 4*7$"

4.1("(5.+*'%./61<"365.*1(,A"&%/7("6"&%/8+("4*'6'%./"%/"(>8>" '$("67'%5("&%'(".3"6"

$.4.,%4(1%7"(/F<4(A"633(7'&").'$"-61'/(1&A"%/71(6&%/8"J.1",(71(6&%/8T"'$("16'("

.3" '$(" (/F<46'%7" 1(67'%./" '0.;3.+," 16'$(1" '$6/" ./(;3.+,>" " Z*1'$(14.1(A" %'" %&"
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" X"

4*7$"(6&%(1"3.1"6"4*+'%4(1%7"-1.'(%/"'."7$6/8("%'&"&*)*/%'"7.4-.&%'%./"%/".1,(1"

'." 7$6/8(" 67'%5%'<" .1" 4.,*+6'(" '$(" 7(++*+61" 1(&-./&(>" \=64-+(&" %/7+*,("

$6(4.8+.)%/"'$6'"7$6/8(&"%'&"7.4-.&%'%./"31.4"f?p?"%/"%'&"3('6+"3.14"'."f?g?A"

'." 3.14" '$(" 6,*+'" 5(1&%./" .3" '$(" -1.'(%/@_A" '$(" 4*+'%-+(" %/'(167'%./&" .3"

'16/&71%-'%./"367'.1&"0%'$"ibI"-.+<4(16&(@a"6/,"46/<"4.1(@^A@X>"""

"

I3'(1" 6++" '$%&A" %'" %&" /.'" &*1-1%&%/8" '$6'" &.4(" .3" '$(" 2(<" 7(++*+61" -1.7(&&(&" 61("

677.4-+%&$(," )<" 7.4-+(=A" (+6).16'(" %/'(14.+(7*+61" 6&&(4)+%(&A" 2/.0/" 6&"

4.+(7*+61" 467$%/(1%(&?@>" " ]bI" 1(-+%76'%./" 3.1" %/&'6/7(A" (5(/" '$.*8$" %'" 06&"

0%,(+<")(+%(5(,"%/"'$("!Y^[&"'$6'"%&"67$%(5(,")<"'$("67'%./".3"6"&%/8+("(/F<4(A"

]bI" -.+<4(16&(A" -1.5(," '." )(" '$(" .*'7.4(" .3" '$(" 7..1,%/6'(," 67'%./&" .3"

/*4(1.*&"-1.'(%/&"%/5.+5(,"J]bI"$(+%76&(A"]bI"-1%46&(A"&%/8+("&'16/,")%/,%/8"

q::Er" -1.'(%/&" 6/," .'$(1&T?a>" " b.06,6<&A" %'" %&" 0%,(+<" 6--1(7%6'(," '$6'" j7(++"

3*/7'%./"%/"8(/(16+" %&"*/,(1'62(/")<"&('&".3"-1.'(%/"7.4-+(=(&"16'$(1"'$6/")<"

-1.'(%/&"'$6'"67'"%/,%5%,*6++<"6&"%&.+6'(,"&-(7%(&V"JI+)(1'&A"!YY@T>""I"3(0"1(7(/'"

(=64-+(&"0%++")("8%5(/"%/"'$("3.++.0%/8"-616816-$&>"""

"

91.)6)+<"./(".3"'$(")(&'"(=64-+(&".3"6"4.+(7*+61"467$%/("%&"'$("1%).&.4(A"/.'"

./+<")(76*&(".3"%'&"-$<&%.+.8%76+"%4-.1'6/7(A")*'"6+&.")(76*&("%'"%++*&'16'(&"'$("

(5.+*'%./"%/"'$("3%(+,".3"&'1*7'*16+"4.+(7*+61")%.+.8<"%/"'$("+6&'"7(/'*1<>" "\5(/"

'$.*8$"%'"06&"2/.0/"&%/7("'$("!Y^[&"'$6'"-1.'(%/"'16/&+6'%./".77*1&"5%6"6"+618("

%/'(14.+(7*+61" 6&&(4)+<@CA" %'&" &%F(" 6/," 7.4-+(=%'<" ,%,/V'" 6++.0" ,('6%+(,"

&'1*7'*16+"7$6167'(1%&6'%./"*/'%+"5(1<"1(7(/'+<@YA_[>""#$("3%1&'"&'1*7'*16+"%/&%8$'&"

./" '$("1%).&.46+"617$%'(7'*1("0(1("-1.5%,(," %/"!Y^[")<"G(.18("96+6,(&"0$."

*&(," (+(7'1./"4%71.&7.-<" '." 76-'*1(" '$(" &.;76++(," 96+6,(&" -61'%7+(&>_!" " :%/7("

'$(/"'$("3%(+,"$6&"-1.81(&&(,"31.4"1(7./&'1*7'%./&".3"/(86'%5("&'6%/(,"(+(7'1./"

4%71.816-$&_?"'."+.0"1(&.+*'%./"4.,(+&_@"6/,"5(1<"1(7(/'+<"'$("$%8$"1(&.+*'%./"

&'1*7'*1(".3"(&&(/'%6++<"'$("7.4-+('("X[:"-1.261%.'%7"&*)*/%'__A_a>""#$%&"8%86/'%7"

?>aH]6" -1.'(%/;ibI" 6&&(4)+<" 7./'6%/&" %/" %'&" &46++" @[:" &*)*/%'" 4.1(" '$6/"

!a[["/*7+(.'%,(&".3" 1%).&.46+"ibI" J1ibIT" 6/,"?!"-1.'(%/&A"0$%+(" '$(" +618(1"

a[:"&*)*/%'"$6&"s@[[["/*7+(.'%,(&".3"1ibI"6/,"@_"-1.'(%/&"JZ%8*1("!>?T>" "#."

$%8$+%8$'" '$(" %4-.1'6/7(" .3" 4.+(7*+61" 1(7.8/%'%./A" ./+<" 3.1" '$(" (+./86'%./"

-$6&(".3"-1.'(%/"'16/&+6'%./"6/,"3.1"'$("1(7.8/%'%./".3"'$("4ibI"7.,./")<"'$("

'ibI"6/'%;7.,./A"7./'67'&")('0((/"'$("@[:"1%).&.46+"&*)*/%'A" '$("4ibI"6/,"
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"C"

'$("'ibI"$65("'.")("46,(>" "B3"'$("7.11(7'"'ibI"%&").*/,A"'$(&("7./'67'&"76*&("

I!_Y@A" I!_Y?" 6/," Ga@[" .3" '$(" @[:" &*)*/%'" '." 7$6/8(" '$(%1" 7./3.146'%./"

&(/,%/8"'$("&%8/6+"'$6'"'16/&+6'%./"76/"-1.7((,_^A_X>""#$(&("+.76+"7./3.146'%./6+"

7$6/8(&" 61(" '$(/" '16/&+6'(," %/'." 4.1(" 8+.)6+" 7$6/8(&" %/" &'1*7'*1(A" 0%'$" '$("

j$(6,V" .3" '$(" &46++" &*)*/%'"4.5%/8" '.061,&" '$(" +618(" &*)*/%'" 67'%56'%/8" G#9"

$<,1.+<&%&"6/,"&*)&(`*(/'"&+%,%/8".3"'$("1%).&.4("'.061,"'$("@V;(/,".3"4ibI>""

E%/,%/8"6/,"7./3.146'%./6+"7$6/8(&"61("&'1./8+<"7.*-+(,"%/"'$("1%).&.4("6/,"

'$(%1"&-(7%3%7%'<"%&".3"71*7%6+"%4-.1'6/7("3.1"7(++"&*15%56+"JZ%8*1("!>?IT_C>""""""

"

#$(" Z;I#96&(" %&" 6/.'$(1" (+6).16'(" &<&'(4" 0$(1(" '$(" 7.++6).16'%./" .3"

/*4(1.*&" -1.'(%/" &*)*/%'&" 1(&*+'&" %/" (/(18<" -1.,*7'%./" (&&(/'%6+" 3.1" 7(++"

&*15%56+>" " B/" '$%&" 76&(A" '$(" %/,%5%,*6+" -1.'(%/" &*)*/%'&" 6&&(4)+(" '." 3.14" '0."

1.'61<"4.'.1&".3"0$%7$"./("%&",1%5(/")<"(+(7'1%7"7*11(/'"JZ.T"6/,"'$(".'$(1"./("
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'%4(&76+(>" " B/" '$(&(" %/%'%6+" &'*,%(&" (=7$6/8(" '." 6+'(1/6'%5(" 7./3.146'%./&"06&"

7./&%,(1(," '." )(" 6/" */,(&%1(,A" .1" (5(/" 6//.<%/8A" -$(/.4(/./" 0$%7$"

-1(5(/'(,"'$("(='167'%./".3"U4.1("1(+(56/'â" %/3.146'%./"./"-1.'(%/",</64%7&>""

Z.1'*/6'(+<A" '$%&"06&" 361" 31.4" '1*(>" " bHi" '(7$/%`*(&" $6," )((/" +./8" *&(," '."

&'*,<"7$(4%76+"(=7$6/8("-1.7(&&"%/"&46++"4.+(7*+(&!XC")*'"%'"'..2"7./&%,(16)+("

(33.1'" 6/," '%4(" '." 6--+<" '$(" &64(" %,(6" '." 4.1(" 7.4-+%76'(," )%.4.+(7*+61"

&<&'(4&>" " #$(" -1.)+(4" 06&" .5(17.4(" %/" '$(" -%./((1%/8" 0.12" .3" d.1%6" 6/,"

7.0.12(1&"%/"!YYY!XY"6/,"&%/7("'$(/"/*4(1.*&"6--+%76'%./&"$65(")((/"(5.+5(,"

'$6'" 1(5(6+"/(0" %/&%8$'&" %/'."-1.'(%/" 3.+,%/8A"-1.'(%/;-1.'(%/" %/'(167'%./&"6/,"

46/<".'$(1")%.+.8%76++<"1(+(56/'"6&-(7'&!C[;!C_>"""

"

#$(" )6&%7" %,(6" )($%/," 1(+6=6'%./" ,%&-(1&%./" (=-(1%4(/'&" %&" '." `*6/'%3<" '$("

(33(7'%5(" +%/(" 0%,'$" .3" -(62&" %/" &-(7'16" 6&" 6" 3*/7'%./" .3" '$(" /*4)(1" .3"

1(3.7*&%/8" -*+&(&" %/" 6" k9HG" -*+&(" &7$(4(>" " k$(4%76+" (=7$6/8(" %/" -1.'(%/&"

31(`*(/'+<" %/5.+5(&" %/'(17./5(1&%./")('0((/"6"$%8$+<"-.-*+6'(," 81.*/," &'6'("

IA"6/,"6" +.0+<"-.-*+6'(,"(=7%'(,"&'6'("E>" " B3" '$("(=7$6/8(" %&"&+.0"./"'$("bHi"

'%4(&76+(" J0$(1(" '$(" 16'(" .3" (=7$6/8(" 2(=" %&" &46++(1" '$6/" '$(" 7$(4%76+" &$%3'"

,%33(1(/7(")('0((/"'$("&-(7%(&"wtNA"2(=ÜwNT"'$(/"'0."&(-616'("-(62&"&$.*+,"

)(" 5%&%)+(" %/" '$(" bHi" &-(7'1*4" J6&&*4%/8" '$6'" '$(" '0." &-%/" &'6'(&" ,(5(+.-"

,%33(1(/'"7$(4%76+"&$%3'&T>" "W.0(5(1A" %3" '$("-.-*+6'%./&".3" '$(" %/'(1;7./5(1'%/8"

&-(7%(&"61("&(5(1(+<"&2(0(,"'.061,&"./(".3"'$(4"J'$("46%/"&-(7%(&TA"'$(",%1(7'"

,('(7'%./" .3" '$("4%/.1"-(62" %&" /.146++<" %4-.&&%)+(!C@>" " " B/" '$%&" %/&'6/7(A" %'" %&"

-.&&%)+("'.",('(7'"'$("7$(4%76+"&$%3'".3"'$("4%/.1"&'6'(")<".)&(15%/8"7$6/8(&"%/"

'$("+%/("&$6-(".3"'$("46%/"-(62>"96164('(1&"'$6'"76/")("(='167'(,"31.4"&*7$"6/"

(=-(1%4(/'" %/7+*,(" 2(=" 31.4" 0$%7$" '$(" -.-*+6'%./&" .3" '$(" 7./3.146'%./&" %/"



*$$&+,-.()(

" @!"

(`*%+%)1%*4"76/")("76+7*+6'(,")*'"6+&."'$("7$(4%76+"&$%3'&".3" '$("(=7%'(,"&'6'(A"

0$%7$" -1.5%,(" &'1*7'*16+" %/&%8$'&" '$6'" 76/" +(6," '." '$(" &'1*7'*16+"

7$6167'(1%&6'%./".3"'$("+.0+<"-.-*+6'(,"&-(7%(&"'$6'"76//.'")(".)'6%/(,")<"6/<"

.'$(1"'(7$/%`*(>"B4-.1'6/'+<A"'$(",(5(+.-4(/'".3"4('$.,.+.8%(&"'$6'"6++.0"'$("

677*16'(",('(14%/6'%./".3" '$("@]"&'1*7'*1(")6&(,"&.+(+<"./"7$(4%76+"&$%3'&!CaA"

6++.0&"'$("7$6167'(1%&6'%./".3"'$("j%/5%&%)+(V"&-(7%(&"%/"6'.4%7",('6%+&>"""

"

Z.1" 1(+6=6'%./" ,%&-(1&%./" (=-(1%4(/'&" %'" %&" 71*7%6+" '$6'" '$(" -1.)(&" J&-%/&T"

(5.+5("6'",%33(1(/'"31(`*(/7%(&"J7$(4%76+"&$%3'T"%/"&'6'(&"I"6/,"E"J/.'(,")<"NäA"

Nã"677.1,%/8+<T>""B3"'$("6).5("%&"/.'"'$("76&(A"'$(/"/."*&(3*+"%/3.146'%./"76/")("

(='167'(,")<"'$%&"(=-(1%4(/'>""B3"0("7./&%,(1"6"-(1%.,".3"'%4(A"'A"0$(1("'$("&-%/"

(=%&'&" ./+<" %/" &'6'(" I" 6/," 6" 1(3.7*&%/8" -*+&(" %&" 6--+%(," %/" '$("4%,,+(" .3" '$%&"

-(1%.,"'$(/"'$("31(`*(/7<"(5.+*'%./".3" '$("&-%/".5(1"'$%&"'%4("%&"F(1."6/,"'$("

&-%/"%&"j1(3.7*&(,V>"u/"'$(".'$(1"$6/,"%3",*1%/8"'%4("'"'$(1("%&"(=7$6/8(")('0((/"

&'6'(&"I"6/,"EA"'$("1(3.7*&%/8"-*+&("%&"/.'"6)+("'."3*++<"1(3.7*&"'$("&-%/"J'$(&("

.776&%./&"61("/.'(,"81(<"%/"Z%8*1("!>!!IT>""B/"6"&7(/61%."+%2("'$%&A"6'"'$("(/,".3"

'$("-*+&("&7$(4("'$("&-%/"0.*+,"$65("(5.+5(,"6'"6"31(`*(/7<"0$%7$",(-(/,&"./"

'$(" '%4(" %'" &-(/,&" %/" (67$" &'6'(" 6/," '$(" /*4)(1" .3" (=7$6/8(" (5(/'&>" " B3" '$("

31(`*(/7<" .3" '$(" 1(3.7*&%/8" -*+&(&" %/71(6&(&A" '$(/" '$(1(" %&" $%8$(1" -1.)6)%+%'<"

3.1" 7.4-+('(" 1(3.7*&%/8" 63'(1" (67$" -*+&(A" 1(&*+'%/8" %/" &$61-(1" -(62&" JZ%8*1("

!>!!ET>""E<"4(6&*1%/8"'$("%/'(/&%'<".3"'$("-(62&"6&"6"3*/7'%./".3"'$("31(`*(/7<"

.3"'$("1(3.7*&%/8"-*+&(&"6"k9HG"-1.3%+("%&".)'6%/(,"JZ%8*1("!>!!ET>""



*$$&+,-.()(

"@?"

"

<1=>5:(./..?(':87R7314C(I129:5214C(*F'/((

JIT"I" &-%/" (=7$6/8(&")('0((/" &'6'(&"I" J81((/T" 6/,"E" J1(,T>" " !C[." 1(3.7*&%/8"
-*+&(&" J.-(/" ).=(&T" 61(" 6--+%(," 6'" ,%33(1(/'" 31(`*(/7%(&" +(6,%/8" '." 6"
4.,*+6'%./" .3" '$(" 1(+6=6'%./" 16'(&>" " 9*+&(&" 3.1" 0$%7$" '$(" 1(3.7*&%/8" %&" /.'"
7.4-+('(A" 6/," '$(" 1(7.5(1<" .3" '$(" &%8/6+" %&" -..1" 61(" /.'(,"0%'$" 81(<" 7%17+(&>""
I-6-'(," 31.4!X[>" JET" :%4*+6'(," !]" 6/," ?]" &-(7'16" .3" '$(" &+.0" (=7$6/8%/8"
&<&'(4"&$.0/"%/"JIT"0%'$"'0."5%&%)+("-(62&"7.11(&-./,%/8"'."'$("46Ñ.1"&'6'("I"
6/,"'$("4%/.1"&'6'("E>" " B/"76&(&"0$(1("'$("-.-*+6'%./".3"&'6'("E" %&" +.0A",%1(7'"
,('(7'%./" .3" %'&" 7$(4%76+" &$%3'" %&" /.'" -.&&%)+(>" " #$(" 4%,,+(" -6/(+" &$.0&" 6"
&%4*+6'(," k9HG" -1.3%+(" .3" 1(+6'%5(" -(62" %/'(/&%'<" Ji?A(33T" 6&" 6" 3*/7'%./" .3" '$("
31(`*(/7<" .3" '$(" k9HG" -*+&(" '16%/>" "c$(/" '$(" 1(3.7*&%/8" -*+&(&" 61(" 6--+%(,"
0%'$" 6" +.0" 31(`*(/7<A" '$(" 1(3.7*&%/8" %&" -..1" 1(&*+'%/8" %/" 6" &%8/6+" .3" 1(,*7(,"
%/'(/&%'<>" " W.0(5(1A" %/71(6&%/8" '$(" -*+&(" 31(`*(/7<" %4-1.5(&" 1(3.7*&%/8"
J7.4-61(" 0%'$" IT>" " ]%1(7'" ,('(7'%./" .3" '$(" 4%/.1" -(62" %&" -1.$%)%'(," 6&" %'" %&"
46&2(,"%/"'$("&-(7'16+"/.%&("J)+*("+%/(&T>""
"

\5(/" '$.*8$" 1(+6=6'%./" ,%&-(1&%./" %&" 6" 1(+6'%5(+<" /(0" '(7$/%`*(" %'" $6&" )((/"

*&(," '." %/5(&'%86'(" -1.'(%/" 3.+,%/8!C^A!CXA" -1.'(%/;+%86/," %/'(167'%./!CC" .1"

-1.'(%/" 6881(86'%./!CYA!Y[A" (/F<46'%7" 76'6+<&%&!Y!" 6/,"-1.'(%/",(816,6'%./>" " B'&"

46%/",%&6,56/'68("%&"'$("1(+6'%5(+<"&$.1'"0%/,.0"./"'$("(=7$6/8("1(8%4("'$6'"



*$$&+,-.()(

" @@"

%'" $6&" 677(&&" '." J4%++%&(7./," '%4(&76+(T>" " W.0(5(1" '$%&" -1.)+(4" 76/" )("

.5(17.4(")<"(=64%/%/8"'$("1(+6=6'%./"%/"'$("1.'6'%/8"3164("Ji!MT!^aA!Y?".1"*&%/8"

4.1("&.-$%&'%76'(,"-*+&("&(`*(/7(&!Y@>"B'"%&".3'(/"*&(,"'."-1.)("%/'164.+(7*+61"

7./3.146'%./6+" ,</64%7&" )*'" &%/7(" '$(" (=7$6/8(" 16'(" .3" '$(" 46Ñ.1%'<" .3"

-1.'(%/;-1.'(%/" %/'(167'%./&" 36++&"0%'$%/" '$(",('(7'%./" +%4%'&" .3" '$%&" '(7$/%`*("

Jy&"l4&T"i]"bHi"$6&")((/"*&(,"'."&'*,<"'$("2%/('%7&"6/,"'$("7./3.146'%./6+"

7$6/8(&" *-./" -1.'(%/" 6&&.7%6'%./!Y[A!Y_>" " B/" '$(" -1(&(/'" '$(&%&A" 1(+6=6'%./"

,%&-(1&%./"0%++")("*&(,"%/".1,(1"'." +%/2"-1.'(%/"&'1*7'*1("6/,",</64%7&"%/"'$("

(61+<"&'68(&".3"64<+.%,"3%)1%+"3.146'%./>"""

"

./Q/K/E $757@7=C:316( 5:87R7314C( :C07C6:@:C3( L$'&M?( 6075763:5121C=(

357C21:C3(2373:2(7CI(64@98:R:2(

"
H*7$" +%2(" '$(" k9HG" 1(+6=6'%./" ,%&-(1&%./" 4('$.,.+.8<A" -616468/('%7"

1(+6=6'%./" (/$6/7(4(/'" J9i\T" $6&" 6" +./8" $%&'.1<>" " B/" 367'" '$(" (`*6'%./&"

,(&71%)%/8" '$(" 9i\" -$(/.4(/./" 0(1(" 3%1&'" ,(&71%)(," %/" :.+.4./V&" 364.*&"

-6-(1" 6+./8&%,(" '$(" /*7+(61" u5(1$6*&(1" (33(7'" J/u(T" %/" !Yaa!Ya>" " 9i\" 61%&(&"

31.4"'$("468/('%7",%-.+61"%/'(167'%./&"J%/"4.&'"76&(&T")('0((/"6"/*7+(*&"6/,"

6/" */-6%1(," (+(7'1./" .3" '$(" -616468/('%7" -1.)(>" " c$%+(" ).'$" /u(" 6/," 9i\"

&$.0"'$("&64("1;^",%&'6/7(",(-(/,(/7("J)('0((/"'$("/(%8$).1%/8"/*7+(%;/u(A"

.1"'$("/*7+(*&"0%'$"'$("-616468/('%7"-1.)(;9i\T".0%/8"'."'$("+618("468/('%7"

4.4(/'".3"'$("(+(7'1./"'$("9i\"-$(/.4(/./"(='(/,&"'."4*7$"+618(1",%&'6/7(&A"

*-"'."@a{",(-(/,%/8"./"'$("-616468/('%7"81.*-"*&(,T!Y^;!YC>""#$("(33(7'".3"'$("

,%-.+(;,%-.+(" %/'(167'%./" %&" 6/" %/71(6&(" %/" '$(" 1(+6=6'%./" 16'(&" .3" '$(" /*7+(61"

468/('%&6'%./A" 0$%7$" 76/" )(" 4(6&*1(," *&%/8" &'6/,61," 1(+6=6'%./" -*+&("

&7$(4(&"JZ%8*1("!>!!T>""#<-%76++<A"1(+6=6'%./"16'(&"J/.146++<"!WT"61("4(6&*1(,"

%/"'$("-1(&(/7(".3"6"&-%/"+6)(+"6/,"&*)'167'(,"31.4"'$(%1"7.11(&-./,%/8"56+*(&"

0$(/"'$("&-%/" +6)(+" %&" %/67'%5("J1(,*7(,T"1(&*+'%/8" %/" '$("4(6&*1(4(/'".3" '$("

9i\"å?"16'(!YXK""

å?"Ä"i?A-616";"i?A,%6"""""""""""""""""""""""""""""""""(`*6'%./"JXT"

"
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*$$&+,-.()(

"@_"

"

0$(1(" i?A-616A" i?A,%6" 61(" '$(" 1(+6=6'%./" '%4(&" %/" '$(" -616468/('%7" 6/,"

,%6468/('%7" &64-+("1(&-(7'%5(+<A" 1" %&" '$(",%&'6/7(")('0((/" '$("&-%/" +6)(+"6/,"

'$(" /*7+(*&A" O7" %&" '$(" 7.11(+6'%./" '%4(" .3" '$(" (+(7'1./l/*7+(*&" %/'(167'%./"

J6&&*4(," '." )(" '$(" 8+.)6+" 7.11(+6'%./" '%4(" .3" '$(" -1.'(%/" 3.1" /%'1.=%,(" &-%/"

+6)(+&TA"N"%&"'$("d614.1"31(`*(/7<".3"'$("&-%/"J-1.'./T"6/,"h"%&"!>?@ç![;@?"74^&;

?>""Z.1"6"4.1(",('6%+(,",(&71%-'%./".3"'$("9i\"-$(/.4(/./"&((":(7'%./"?>!>?>"

"

#$("&*)'167'%./"%/"(`>"X"76/7(+&".*'"6++"1(+6=6'%./"-1.7(&&(&"'$6'"61("7.44./"%/"

'$(" 1(,*7(," 6/," .=%,%&(," &'6'(&A" 6/," +(65(&" '$(" -616468/('%76++<;%/,*7(,"

1(+6=6'%./"6&" '$("./+<",%33(1(/7(!YX>"I+'(1/6'%5(+<A" '$(" &64("4(6&*1(4(/'" 76/"

)(" -(13.14(," )<" 7.4-61%/8" '$(" -(62" %/'(/&%'%(&" %/" 6" &%4-+(" W:Ék;'<-(" .3"

(=-(1%4(/'" %/"6" &64-+("7./'6%/%/8" '$(".=%,%&(," JB.=T"5(1&*&" '$("1(,*7(,"JB1(,T"

&-%/"+6)(+"JZ%8*1("!>!?IT>"#$("B.=nB1(,"16'%."76/"'$(/")("7./5(1'(,"'."9i\"16'(&"

.1" ,%1(7'+<" %/'." ,%&'6/7(&>" " :%/7(" '$(" ,%1(7'" 4(6&*1(4(/'" .3" '$(" 9i\" 16'(&"

1(`*%1(&"5(1<"$%8$"&%8/6+"'."/.%&("16'%."'."6++.0"1.)*&'"3%''%/8"6/,"%&"4.1("'%4("

7./&*4%/8A",('(14%/6'%./".3" '$(" B.=nB1(," 16'%." %&"*&*6++<" '$("4('$.,".3" 7$.%7(A"

(&-(7%6++<"3.1"-1.'(%/&".3"$%8$(1"Hc"Jv_[h]6T!^?A!YXA!YY;?[?>" "W.0(5(1A"'$%&"76/"

1(&*+'" %/" )%6&(," 9i\" 16'(&" )(76*&(" .3" .'$(1"bHi"-$(/.4(/6" 7./'1%)*'%/8" '."

'$(".)&(15(,"-(62"%/'(/&%'<"%/"'$("-1(&(/7(".3"'$("-616468/('"J(>8>"%/71(6&("%/"

'$(" #!" 1(+6=6'%./TA" 0$%7$" 61(" /.'" '62(/" %/'." 677.*/'>" " B/" '$%&" '$(&%&" 6++" 9i\"

(=-(1%4(/'&"0(1("7611%(,".*'")<",%1(7'",('(14%/6'%./".3"'$("å?"16'("%/"6"3*++"!W;

#?" 1(+6=6'%./" (=-(1%4(/'" 0%'$" a" .1" ^" '%4(;-.%/'&" JZ%8*1(" !>!?ET>" " u'$(1"

-$(/.4(/6A" 6-61'" 31.4" '$(" 9i\A" .77*11%/8" %/" -616468/('%7" &<&'(4&" %/7+*,("

-&(*,."7./'67'"&$%3'&"J9k:&T?[@;?[a"6/,"1(&%,*6+",%-.+61"7.*-+%/8&"Ji]k&T?[^"'$6'"

0(1("46%/+<"*&(,"'." %/5(&'%86'("4('6+")%/,%/8"-1.'(%/&A")*'"'$.&("61(")(<./,"

'$("&7.-(".3"'$%&"'$(&%&>"

"



*$$&+,-.()(

" @a"

"

<1=>5:(./.E?($51C6198:2(4B(9757@7=C:316(5:87R7314C(:C07C6:@:C3/(

JIT" u5(1+6<" .3" 6" !W;!ab" W:Ék" &-(7'1*4" 0%'$" '$(" &-%/" +6)(+" .=%,%F(,"
J-616468/('%7"&64-+("l")+672T"0%'$"'$("&64("&-(7'1*4"63'(1"1(,*7'%./".3" '$("
&-%/" +6)(+" J,%6468/('%7" &64-+("l" 1(,T>" "H%&&%/8"-(62&" 31.4" '$("-616468/('%7"
&-(7'1*4")(+./8"'."64%,(&"'$6'"+.76'("7+.&(+<"'."'$("-.&%'%./".3"'$("&-%/"+6)(+>""
JET" !W;i?" 1(+6=6'%./" 16'(&" J-616468/('%7;)+672A" ,%6468/('%7;1(,T" 3.1" '$(" \@^"
64%,("1(&./6/7(>"":.+%,"+%/(&"1(-1(&(/'"3%'&"'."&%/8+("(=-./(/'%6+&>""JkT"d.76'%./"
.3" '$(" H#:d" &-%/" +6)(+" %/" '$(" 7.4-+(=" J%/'(14.+(7*+61" 9i\T>" " #0." -1.'(%/"
&*)*/%'&" 61(" &$.0/" %/" 761'../" 1(-1(&(/'6'%./" 6/," '$(" H#:d" &%,(" 7$6%/" %&"
&$.0/" %/" &'%72&>" " I1(6&" 0%'$" %/71(6&(," 9i\" å?" 16'(&" 61(" 7.+.*1(," 1(,>" " #$("
(=64-+(",6'6"*&(,"3.1"'$%&"3%8*1("0%++")(",%&7*&&(,"%/"k$6-'(1"|>"
"

#$("-1.)+(4"0%'$"/u("1(&'16%/'&"%/"&'1*7'*1("76+7*+6'%./&"1(+6'(&"'."'$("&(5(1("

1(&./6/7(".5(1+6--%/8".)&(15(,"%/"bu\:o;'<-(".3"(=-(1%4(/'&A"(5(/"%/"&-(7'16"

.3" $%8$" ,%4(/&%./6+%'<A" 0$%7$" 462(&" '$(" */64)%8*.*&" 6&&%8/4(/'" .3" /u("

71.&&-(62&" ,%33%7*+'A" %3" /.'" %4-.&&%)+(?[X>" ]%33(1(/'" 6--1.67$(&" $65(" )((/"

%4-+%76'(," %/" .1,(1" '." ,(6+" 0%'$" '$%&" %&&*(?[CA" )*'" ,*(" '." '$(" /6'*1(" .3" '$("

-1.)+(4" '$(<" '(/," '." )(" (11./(.*&A" 1(&*+'%/8" %/" &%8/%3%76/'" ,(+6<&" %/" ,6'6"

6/6+<&%&"6/,"%/'(1-1('6'%./>""9i\;)6&(,"1(&'16%/'&A"./"'$(".'$(1"$6/,A"61("5(1<"

&'16%8$'3.1061," '." 6&&%8/" )(76*&(" '$(" /*7+(%" %/5.+5(," 61(" 2/.0/" )6&(," ./"

-1(5%.*&+<"-(13.14(,"'$1.*8$;)./,"6&&%8/4(/'"(=-(1%4(/'&>" "E6&(,"./"(`>"YA"

9i\"16'(&"76/")("7./5(1'(,"%/'.",%&'6/7(&"6/,"'$(1(3.1("*&(,"6&"/u("1(&'16%/'&"
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!["46'7$(&"686%/&'"'$("%/-*'"7$(4%76+"&$%3'&>" "#$("65(168("ìA"ö"'.1&%./"6/8+(&"

61(" '$(/" 1(-.1'(," 6&" '$(" -1(,%7'(," 56+*(&" 3.1" '$(" -1.'(%/" %/" `*(&'%./>""

I,,%'%./6++<A"*&%/8"6"&%4%+61"6--1.67$"-1(,%7'%./".3"'$(".1,(1"-6164('(1&"J:?T;"

6"4(6&*1(".3"-1.'(%/"4.'%./&"%/"'$("/&;y&"'%4(&76+("76/")("46,(@XCA@XY>"

"

E/G/.X/E("j,(:R607C=:(*F'(

B/"6"Wn]"(=7$6/8("(=-(1%4(/'A"'$(1("61("/*4(1.*&"-6164('(1&"'$6'"633(7'"'$("

16'(".3"(=7$6/8("&*7$"6&"'(4-(16'*1(A"-W"6/,"64%/."67%,"&(`*(/7(>""W<,1.8(/"

6'.4&" %/" /6'%5(" -1.'(%/&" 61(" -1.'(7'(," 31.4"(=7$6/8("0%'$" ,(*'(1./&" )<" '$("

3.146'%./" .3" $<,1.8(/" )./,&A" %4-+<%/8" '$6'" 6/" j.-(/%/8V" (5(/'" $6&" '." .77*1"

-1%.1"'."Wn]"(=7$6/8(>"":7$(4("?"&*4461%&(&"'$("Wn]"(=7$6/8("1(67'%./"%/"6"

/6'%5("-1.'(%/@C[A@C!K"

""""""""""""""""""""""""""""""""""""""""

! 

NHclosed
kcl

kop

"NHopen

kch

"ND """""""""""""""""""""&7$(4("J?T"

"

0$(1("2.-" %&" '$("16'(".3" "-1.'(%/".-(/%/8"J*/3.+,%/8TA"27+" %&" '$("16'(".3"-1.'(%/"

1(3.+,%/8"6/,"27$"%&"'$("%/'1%/&%7"16'(".3"Wn]"31.4"'$(".-(/"&'6'(>"I&"%'"%&"(5%,(/'"

31.4" &7$(4(" ?" '$(" .)&(15(," 16'(" .3" (=7$6/8(" J2.)&T" *-./" (=-.&*1(" .3" 6"

-1.'./6'(,"-1.'(%/"%/"6",(*'(16'(,")*33(1"%&"8%5(/")<K"

""""""""""""""""""""""""

! 

kobs =
kopkch

kop + kcl + kch
"""""""""""""""""""""""""(`*6'%./"J!^T"

"

I&&*4%/8"'$6'"3.1"6"/6'%5(+<"3.+,(,"-1.'(%/"'$("16'(".3".-(/%/8"%&"4*7$"&+.0(1"

'$6/"'$("16'(".3"7+.&%/8A"(`>"!^"76/")("&%4-+%3%(,"6&"3.++.0&K"

! 

kobs =
kopkch
kcl + kch """"""""""""""""""""""""""""""

(`*6'%./"J!XT"

"



!"#$%&'()) 

 X^"

E6&(," ./" (`>" !X" ,%33(1(/'" (=7$6/8(" 4(7$6/%&4&" (4(18(" ,(-(/,%/8" ./" '$("

1(+6'%./&$%-")('0((/"27+"6/,"27$>" "c$(/"'$("16'(".3"7+.&%/8"%&"4*7$"36&'(1"'$6/"

'$("%/'1%/&%7"16'(".3"Wn]"(=7$6/8("J27+"vv"27$T"(`>""!X"'16/&+6'(&"%/'.K"

""""""""""""""""""""

! 

kobs =
kopkch
kcl

= Kopkch """""""""""""""""""(`*6'%./"J!CT"

"

#$%&"4(7$6/%&4".3"Wn]"(=7$6/8("%&"2/.0/"6&"\e?"(=7$6/8("6/,"*&*6++<"%&"'$("

.*'7.4(".3"&46++A"/./;7..-(16'%5("3+*7'*6'%./&"%/"/6'%5("3.+,>""B4-.1'6/'+<"'$("

,('(14%/6'%./".3"'$("(`*%+%)1%*4"-.&%'%./"h.-"6++.0&"'$("76+7*+6'%./".3"'$("31(("

(/(18<".3"*/3.+,%/8>""#$(".--.&%'("&7(/61%."0$(1("27+"vv"27$"6++.0&"'$("1(4.56+"

.3"27+"31.4"(`>"!XA"1(&*+'%/8"%/"\e!"(=7$6/8(K"

! 

kobs = kop """""""""""""""""""""""""""""""""(`*6'%./"J!YT"
"

#$*&A"\e!"(=7$6/8("1(-.1'&"./"'$("2%/('%7&".3" '$("*/3.+,%/8"-1.7(&&A"0$%7$" %&"

'$(".*'7.4(".3" +618(" &76+("4.'%./&".1",*(" '." '$("-1.'(%/"5%&%'%/8" '$("8+.)6++<"

*/3.+,(,"&'6'(>""

"

:64-+(&" 3.1" Wn]" (=7$6/8(" (=-(1%4(/'&" 0(1(" -1(-61(," %/" ![4H" &.,%*4"

-$.&-$6'(" )*33(1" -W" ^>?" 6/," '$(/" 31((F(" ,1%(,>" " Z1((F(;,1%(," -1.'(%/" 06&"

,%&&.+5(," %/" ![4H" &.,%*4" -$.&-$6'(" )*33(1A" 6--61(/'" -W" ^>?" -1(-61(," %/"

![[Ö"J3L3T"]?[")*33(1"7./'6%/%/8"C@>@4H"b6k+A"-+67(,"%/'."'$("bHi"'*)("63'(1"

46/*6+" 4%=%/8" 6/," '$(" +.&&" .3" %/'(/&%'<" .3" 64%,(" -1.'./" 06&" 4./%'.1(," )<"

:uZI:#"!W;!ab"W:Ék"&-(7'16@C?"6'"?a.k"J4g?4T".1"@X.k"J$g?4T>""#$(",(6,"'%4("

.3"'$("(=-(1%4(/'"06&"@;![4%/"0$%+("'$("(=-(1%4(/'"'%4("561%(,")('0((/"![;

!a4%/>" "#$(" +.&&".3" &%8/6+"06&" 3%''(," '." &%/8+(" (=-./(/'%6+&" J'0."-6164('(1&T"

*&%/8"%/"$.*&("&.3'061("01%''(/"%/"9<'$./"J000>-<'$./>.18T>""\11.1"76+7*+6'%./"

06&"-(13.14(,")6&(,"./"'$("/.%&(".3"'$("(=-(1%4(/'>"""

"

E/G/.X/G(%.U(%E(7CI(."O.Q*(C+:(5:87R7314C(

Z.1"!ab"1(+6=6'%./"(=-(1%4(/'&A"6"7./7(/'16'(,"&'.72".3"-1.'(%/"Jwê^".1"4g?4T"

06&" )*33(1" (=7$6/8(," '." ![4H" &.,%*4" -$.&-$6'(" -W" C>[" .1" ![4H" &.,%*4"

-$.&-$6'("-W"^>?A"*&%/8"@[[[Hc"7*'.33"7(/'1%7./"7(/'1%3*86+"3%+'(1&"JI4%7./TA"

&/6-" 31.F(/" %/" +%`*%,"b?" 6/," &'.1(," %/" ;C[.k>" " u/" '$(" ,6<" .3" '$(" (=-(1%4(/'A"



!"#$%&'()) 

 XX"

-1.'(%/"06&",%+*'(,"0%'$"'$("&64(")*33(1")*'"7./'6%/%/8"![Ö"J3L3T"]?uA"[>[?Ö"

JKL3T"b6b@A"C^>^4H".1"C@>@4H"b6k+"'."6"3%/6+"-1.'(%/"7./7(/'16'%./".3"Xa[".1"

C[yH"6/,"-+67(,"%/"'$("bHi"'*)(>""I++"1(+6=6'%./"(=-(1%4(/'&"0(1("-(13.14(,"

6'" ?a.kA" *&%/8" 6" ^[[HWF" |61%6/" B/.56" &-(7'1.4('(1" (`*%--(," 0%'$" 6" 1..4"

'(4-(16'*1(" -1.)(>" " #$(" '(4-(16'*1(" .3" '$(" %/&'1*4(/'" 06&" 76+%)16'(,"

)(3.1($6/,A" *&%/8" 6" &64-+(" .3" YY>aÖ" J3L3T" 4('$6/.+" '." (+%4%/6'(" &46++"

3+*7'*6'%./&" %/" '$(" -1.)(" '(4-(16'*1(" '$6'" 7.*+," )(" 71*7%6+" %/" 6" 1(+6=6'%./"

4(6&*1(4(/'>" " #!" (=-(1%4(/'&" 0(1(" -(13.14(," *&%/8" 6" &(1%(&" .3" !["

(=-(1%4(/'&" 0%'$" [>!^A" [>@?A" [>_CA" [>^_A" [>C[A" [>Y^A" !>!?A" !>__" &" 1(+6=6'%./"

,(+6<&A"0$%+("!C>CA"@X>XA"a^>"^A"Xa>aA"Y_>_A"!!@>?A"!@?A!A"!a!>["4&"0(1("'$(",(+6<&"

*&(,"%/"'$("#?"(=-(1%4(/'&>" "\11.1"(&'%46'%./"06&"-(13.14(,"*&%/8",*-+%76'(&"

6/,"6"!W;!ab"W:Ék"&-(7'1*4"06&"1(7.1,(,")(3.1("6/,"63'(1"67`*%&%'%./".3"6/<"

1(+6=6'%./" (=-(1%4(/'" '." (/&*1(" &64-+(" `*6+%'<>" " I++" -*+&(" &(`*(/7(&" *&(,"

7./'6%/(,"6"$(6'"7.4-(/&6'%./"(+(4(/'" '."65.%,"16,%6'%./;%/,*7(,"$(6'%/8".3"

'$("&64-+(",*1%/8"'$("(=-(1%4(/'"6/,"6"+./8"%/'(1;&76/",(+6<".3"?>?y&"06&"*&(,"

'." (/&*1(" 3*++" 1(;(`*%+%)16'%./" )(3.1(" (67$" &76/>" " Z.1" !W;!ab" /u(" 71.&&;

1(+6=6'%./"(=-(1%4(/'&"&6'*16'%./".3"64%,("-1.'./&"06&"67$%(5(,"0%'$"6"!?[."

-*+&("3.1"@>a"&"-1%.1"'."'$("(=-(1%4(/'>"""

"

E/G/.X/K(':87R7314C(I129:5214C(!$FY(*F'(:R9:51@:C32(

I++" k9HG" (=-(1%4(/'&" 0(1(" -(13.14(," *&%/8" [>^4H" &64-+(&" %/" ![4H"

-$.&-$6'(" )*33(1" %/7+*,%/8" C@>@;C^4H" b6k+" 6'" -W" ^>?;C>?>" " E672)./(" !ab"

'16/&5(1&(" 1(+6=6'%./" ,%&-(1&%./" (=-(1%4(/'&" 0(1(" 7611%(," .*'" 6&" ,(&71%)(,"

%/!XY"*'%+%&%/8"6"|61%6/"B/.56"&-(7'1.4('(1"-(13.14%/8"6'"a[[HWF"*&%/8"6"3%=(,"

1(+6=6'%./",(+6<".3"_C4&"6/,"%/'(1-*+&(",(+6<&"'$6'"561%(,"31.4"[>@Xa"'."!?4&>""

:-(7'16"0(1("67`*%1(," %/"6/" %/'(1+(65(,"46//(1"0%'$"Y[" %/71(4(/'&"6/,"!?C"

&76/&" -(1" %/71(4(/'6+" ,(+6<" '." (/&*1(" $%8$" &%8/6+" '." /.%&(" 16'%.>" " i(&*+'%/8"

&-(7'16"0(1("-1.7(&&(,"*&%/8"bHi9%-(@X^"6/,"-(62"%/'(/&%'%(&"0(1("4(6&*1(,"

%/"bHi5%(0@C@>""i?A(33(7'%5("56+*(&"0(1("76+7*+6'(,"*&%/8"(`>""?["6/,"0(1("3%''(,"'."

'$("E+.7$;H7k.//(++!XC"(`*6'%./&"*&%/8"'$("&.3'061("b\::o@C_>"

""""""""""""""""""""""""""""""""""

! 

R2,eff =

Ix
I0

"cpmg
""""""""""""""""""""""""""""""""""""""(`*6'%./"J?[T"



!"#$%&'()) 

 XC"

0$(1("B="%&"'$("-(62"%/'(/&%'<"%/"(67$"(=-(1%4(/'A"B["%&"'$("-(62"%/'(/&%'<"%/"'$("

1(3(1(/7(" &-(7'1*4" J0%'$" /." k9HG" '16%/" 6--+%(,T" 6/," Ok9HG" %&" " '$(" 3%=(,"

1(+6=6'%./",(+6<".3"_C4&>"

"

E/G/.X/Q($'&(:R9:51@:C32(

^[yz"H#:d;+6)(++(,"wê^"06&"4%=(,"0%'$"^[yz"!aê;+6)(++(,"$g?4A"4g?4A".1"

wê^" %/" ![4H" &.,%*4"-$.&-$6'(" )*33(1" -W"^>?A" ![Ö" J3L3T"]?uA" [>[?Ö" JKL3T"

b6b@>" "Wb;9i\",6'6"0(1("4(6&*1(,"6&"'$(",%33(1(/7(".3"'$("-1.'./"'16/&5(1&("

1(+6=6'%./" Ji?T" 16'(&" )('0((/" .=%,%&(," 6/," 1(,*7(," J)<" 6,,%'%./" .3" @4H"

6&7.1)%7" 67%,T" H#:d;wê^>" " ]6'6" 0(1(" 1(7.1,(," 6'" ?a.k" *&%/8" 6" !W;!ab"

7.11(+6'%./" )6&(," -*+&(" &(`*(/7(" 0%'$" ^" .1" a" '%4(;-.%/'&" J[>[[!^;[>[!^4&TA"

*'%+%&%/8" 6" |61%6/;B/.56" Xa[HWF" &-(7'1.4('(1" (`*%--(," 0%'$" 6" 71<.8(/%7"

-1.)(>" " Z%''%/8" .3" (=-./(/'%6+" 3*/7'%./&" '." '$(" %/'(/&%'<" ,6'6"06&" 7611%(," .*'"

*&%/8"%/"$.*&("&.3'061("0%'$"![[["H./'("k61+."&'(-&"3.1"(11.1"(&'%46'%./>""#$("

(11.1"06&"(&'%46'(,"31.4"'$("/.%&(".3"'$("(=-(1%4(/'>"

"

E/G/.X/S(':78O31@:(5:B48I1C=((

#$(" %/71(6&(," (/(18<" 1(`*%1(," 3.1" -1.+%/(" %&.4(1%&6'%./" -1.5%,(&" 6" &*%'6)+("

'%4(3164(" 3.1"4./%'.1%/8" '$(" 1(3.+,%/8" -1.7(&&" )<" bHi" %/" 1(6+;'%4(>" " B/" '$("

3.+,%/8"4(7$6/%&4".3"$g?4"-1.-.&(,")<"D6$/"('"6+>"3.+,%/8".3"'$("B#"'."'$("/6'%5("

&'6'(" '62(&" -+67(&" %/" 4%/*'(&" 6++.0%/8" '$(" ,%1(7'" .)&(156'%./" .3" '$(" %/'(1;

7./5(1&%./"-1.7(&&>" "91.'(%/"&64-+(&"0(1("46,(" %/"![4H"&.,%*4"-$.&-$6'("

)*33(1"-W^>?"6/,"31((F(;,1%(,>""m/3.+,%/8"06&"%/%'%6'(,")<",%&&.+5%/8"'$("31((F(;

,1%(,"-1.'(%/"%/"^[yd".3"'$("&64(")*33(1"7./'6%/%/8"CH"*1(6"6'"@X.k"3.1"!$A"6/,"

'$(" -1.'(%/" 06&" '$(/" 1(3.+,(," )<" 16-%," ![" 3.+," ,%+*'%./" %/" ?a4H" &.,%*4"

-$.&-$6'("-W"^>?A"![Ö"J3L3T"]?uA"[>[?Ö"JKL3T"b6b@>""#$("1(3.+,%/8"31.4"B#"'."

'$(" /6'%5(" &'6'(" 06&" 4./%'.1(," )<" 6" &(1%(&" .3" :uZI:#" !W;!ab" W:Ék"

&-(7'16@C?A@Ca"6'"?a.kA"0%'$"C["%/71(4(/'&"%/"'$("%/,%1(7'",%4(/&%./A"?"&76/&"-(1"

%/71(4(/'"6/,"a!?"7.4-+(="-.%/'&A"1(&*+'%/8"%/"6"'.'6+"67`*%&%'%./"'%4(".3"_a"&>""

i(3.+,%/8" ,6'6"0(1(" 6/6+<&(," )<" 81.*-%/8" '$(" .)&(15(," 1(&./6/7(&" %/'." '0."

76'(8.1%(&K"-(62&".3"'$("-*1("B#"&'6'("'$6'",."/.'"&$.0"&%8/%3%76/'".5(1+6-"0%'$"

-(62&".3"'$("/6'%5("&'6'("6/,"-(62&")(+./8%/8"'."'$("/6'%5("&'6'(>" "i(&./6/7(&"

'$6'" &$.0(," &%8/%3%76/'" -(62" .5(1+6-" )('0((/" '$(" '0." -1.'(%/" &'6'(&" 0(1("

(=7+*,(,"31.4"'$("6/6+<&%&>""#$("6--(616/7(".3"'$("/6'%5("6/,"'$("+.&&".3"'$("B#"



!"#$%&'()) 

 XY"

&%8/6+" 0(1(" 3%''(," '." 6" &6'*16'%./" 1(7.5(1<" .1" (=-./(/'%6+" ,(76<" 3*/7'%./"

1(&-(7'%5(+<"3.1"(67$"-(62"%/,%5%,*6++<"6/,"63'(1"65(168%/8".3"'$("%/'(/&%'%(&"%/"

(67$"81.*->(

"

E/G/.X/T(*F'(60:@1678(201B3(9:53>5A7314C2(B45(7BB1C13D(6786>87314C2(

#." 4./%'.1" '$(" %/'(167'%./" )('0((/" ,%33(1(/'" -1.'(%/&A" bHi" '%'16'%./"

(=-(1%4(/'&" 0(1(" 7611%(," .*'" *&%/8" !W;!ab" W:Ék" 6'" ?a.k>" " #." 76+7*+6'(" '$("

633%/%'<" .3" '$(" wê^;4g?4" %/'(167'%./" 6" C[yz" !aê;4g?4" &64-+(" 06&" '%'16'(,"

0%'$"[A"_[A"C[A"!^[A"@?["yz"!_b;wb^>"":%4%+61+<A"6"C[yz"!aê;$g?4"&64-+("06&"

'%'16'(," 0%'$" [A" _[A" C[A" !^[A" @?[A" _C[" yz" !_b;wb^>" " #$(" '.'6+" 7$(4%76+" &$%3'"

-(1'*1)6'%./"Jk:9T"06&"76+7*+6'(,"*&%/8"'$("3.14*+6K"

"""""""""""""""""""

! 

"#$ = (5*#1H)2 + (#15N)2
"""""""""""""""

(`*6'%./"J?!T"

"

0$(1(" t!x" 6/," t!ab" 61(" '$(" .)&(15(," 7$6/8(&" %/" '$(" -1.'./" 6/," /%'1.8(/"

7$(4%76+"&$%3'&"1(&-(7'%5(+<>"i(&%,*(&"&$.0%/8"6"k:9"+618(1"'$6/"'0."&'6/,61,"

,(5%6'%./" 31.4" '$(" 65(168(" 0(1(" 7./&%,(1(," &%8/%3%76/'" 6/," k:9" ,6'6" 0(1("

3%''(,"'."6"&%4-+(")%/,%/8"$<-(1).+6"'."(='167'"h,"56+*(&K"

! 

"#$ = "#$max

[LT ]+ [UT ]+Kd % ([LT ]+ [UT ]+Kd )
2 % 4[LT ][UT ]

2[LT ] """""""""""""""""""""""

(`*6'%./"J??T"

"

0$(1(" qm#rA" qd#r" %&" '$(" 7./7(/'16'%./" .3" '$(" !_b;+6)(++(," 6/," !ab;+6)(++(,"

-1.'(%/"*&(,""1(&-(7'%5(+<"6/,"wtN46="'$("+618(&'"k:9".)&(15(,"3.1"'$("1(&%,*("

%/" `*(&'%./>" " h,&" 0(1(" (='167'(," %/" 6" H./'(" k61+." 6/6+<&%&" 0%'$" ![[[" &'(-&"

-(13.14(,"*&%/8"%/"$.*&("&71%-'&"%/"9<'$./"J000>-<'$./>.18T>""#$("(11.1"06&"

(&'%46'(," 6&" '$(" &'6/,61," ,(5%6'%./" .3" 1(&%,*(&" '$6'" ,." /.'" &$.0" &%8/%3%76/'"

k:9>"

"

E/G/..(H1@>873:I(7CC:781C=(6786>87314C2(

"
Z.++.0%/8" :(7'%./" ?>!>?" '$6'" &('" .*'" '$(" '$(.1('%76+" 3164(0.12" 3.1" '$("

%/'(1-1('6'%./" .3" 9i\A" 6" 7.4-*'6'%./6+" -1.'.7.+" 06&" &('" *-" %/" .1,(1" '."

677*16'(+<" )672;76+7*+6'(" 9i\" 16'(&" 31.4" @]" &'1*7'*1(&>" " e9dui;bBW@^^"



!"#$%&'()) 

 C["

7./'6%/&" 6" -.'(/'%6+" (/(18<" '(14" 3.1" '$(" 9i\" J9i\-.'T" 0$%7$" ,(&71%)(&" '$("

4%/%4%&6'%./".3"'$(".)&(15(,"Jå?.)&T"5(1&*&"'$("76+7*+6'(,"Jå?76+T"16'(A"0(%8$'(,"

)<"6"0(%8$'"'(14"0?[YK""

"""""""""

! 

EPRE = kPRE wi "2
obs(i) #"2

cal (i){ }
2

i
$

"""""""""""
(`*6'%./"J?@T"

"

0$(1(" 29i\" %&" '$(" 3.17(" 7./&'6/'>" " #$(" *&*6+" 6--1.67$" 0$(/" 0(%8$'%/8"

(=-(1%4(/'6+" 1(&'16%/'&" %&" '."*&(" '$(" (11.1".3" '$("4(6&*1(4(/'" '."0(%8$'" '$("

7./'1%)*'%./" .3" (67$" %/,%5%,*6+" 1(&'16%/'" '." '$(" '.'6+" (/(18<" .3" '$(" -.'(/'%6+"

'(14>""W.0(5(1"'$("9i\"%&"6"&-(7%3%7"76&("%/"'$6'"6"1(&%,*("&$.0%/8"6"$%8$"9i\"

16'("0%++" 6+&." $65(" 6" $%8$(1" 6)&.+*'(" (11.1" 6&&.7%6'(,"0%'$" %'A" %/" 7.4-61%&./"

0%'$"6/.'$(1" 1(&%,*("0%'$"/." &%8/%3%76/'"9i\>" "#$%&" %&"/.'",%33%7*+'" '." %468%/("

&%/7("'$("$%8$(1"9i\"16'("0%++"1(&*+'" %/" 36&'(1" +.&&".3" '$("&%8/6+" %/'."'$("/.%&(A"

462%/8"3%''%/8"(11./(.*&>"#$*&A"0(%8$'%/8"'$(".)&(15(,"9i\"16'(&"677.1,%/8"'."

'$(%1" 6&&.7%6'(,"(11.1"0%++" 1(&*+'" %/" &(5(1(+<"*/,(10(%8$'%/8" +618("å?.)&" 16'(&A"

0$%7$" 7./'6%/" 6++" '$(" *&(3*+" %/3.146'%./>" " #$(1(3.1(A" 6/," 6&" -1.-.&(," )<"

B06$616"('"6+>?[YA" '$("0(%8$'"'(14"0"%/".1,(1"'.".5(17.4("'$%&" %&&*("'62(&"'$("

3.14".3K"

"""""""""""""""""""""""""
"

! 

wi =
1
"

#2
obs(i)

#2
obs,max (i) """""""""""""""""""""""""""(`*6'%./"J?_T"

"

0$(1("å?.)&A46=" " %&" '$("$%8$(&'"9i\"56+*(" %/" '$(",6'6&('"6/,"t%" '$("(11.1".3" '$("

4(6&*1(4(/'>"

"

#." 677.*/'" 3.1" '$(" +618(" 7./3.146'%./6+" &-67(" &64-+(," )<" '$(" -616468/('%7"

81.*-A"'$("3+(=%)+("&%,("7$6%/".3"H#:d"06&"1(-1(&(/'(,")<"4*+'%-+("7./3.14(1&"

bÄa"6/,"'$("(/(18<".3"'$("9i\"-.'(/'%6+"'(14"06&"(/&(4)+("65(168(,".5(1"6++"

.3"'$(4"&%4*+'6/(.*&+<>"":%/7("'$("4*+'%-+("7./3.146'%./&".3"'$("H#:d"4.%('<"

61(" /.'" -$<&%76++<" 1(+(56/'A" 6'.4%7" .5(1+6-" )('0((/" '$(&(" 6'.4&" 06&"

6++.0(,?[YA?!!A@C^>"""

"

#$(" 7.4-*'6'%./6+" &'16'(8<" (4-+.<(," %/7+*,(," '0." 9i\" -.'(/'%6+" '(14&"

J61%&%/8" 31.4" :^!k;wê^" 6/," :@@k;wê^T" 6/," 7+6&&%7" 8(.4('1<" 1(&'16%/'&" '."



!"#$%&'()) 

 C!"

1(&'1%7'",(5%6'%./"31.4")./,"+(/8'$&A"6/8+(&"6/,",%$(,16+&>" "i(&./6/7(&"0$%7$"

0(1("7.4-+('(+<"6)&(/'" 31.4" '$(".=%,%F(,"&-(7'1*4",*(" '." '$(" 1(&%,*(")(%/8"

7+.&(" '." '$(" &-%/" +6)(+" 0(1(" %/7.1-.16'(," %/" '$(" -1.'.7.+" 6&" /u(;'<-(" .3"

1(&'16%/'&" 0%'$" 6/" *--(1" ).*/," .3" !!>a{" 6/," 6" +.0(1" ).*/," .3" Y{!YX>""

I,,%'%./6++<A" 7$(4%76+" &$%3'" -(1'*1)6'%./&" .)&(15(," *-./" )%/,%/8" 0(1("

%/7.1-.16'(,"6&"&-61&(A"$%8$+<"64)%8*.*&"%/'(14.+(7*+61",%&'6/7("1(&'16%/'&"6&"

,(&71%)(,"%/@CX>" "Z.1"1(&%,*(&"&$.0%/8"&%8/%3%76/'"7$(4%76+"&$%3'"-(1'*1)6'%./&"

31.4"-1.'(%/"I" 6++" $<,1.8(/A" /%'1.8(/" 6/,".=<8(/" 6'.4&"0(1(" &('" '." %/'(167'"

0%'$" 6++" $<,1.8(/A" /%'1.8(/" 6/," .=<8(/" 6'.4&" .3" 1(&%,*(&" &$.0%/8" 6+'(1(,"

7$(4%76+" &$%3'&" 31.4" -1.'(%/" E>" " I&" 7$(4%76+" &$%3'&" 76/" )(" %/3+*(/7(," )<"

/*4(1.*&" 367'.1&" *-./" -1.'(%/;-1.'(%/" %/'(167'%./A" '$(" '1(6'4(/'" .3" '$("

,(1%5(,",6'6"*/,(1'62(/"$(1(A"1(&*+'&"%/"6"+..&("-.'(/'%6+"'(14"'$6'"%&"*/+%2(+<"

'." )%6&" '$(" &'1*7'*1(" 76+7*+6'%./>" " Z%/6++<A" '$(" -1.'.7.+" 6+&." %/7+*,(," 6" 0(62"

16,%*&".3"8<16'%./"1(&'16%/'"Ji8<1T"76+7*+6'(,"6&"?>?b[>@CA"0$(1("b"%&"'$("/*4)(1"

.3"6'.4&"%/"'$("7.4-+(=>""i8<1"%&"1(`*%1(,"%/".1,(1"'."-1(5(/'")%6&"'.061,&"4.1("

(='(/,(,"&'1*7'*1(&"6/,"'(/,&"'."*/,(1(&'%46'("'$("'1*("56+*(".3"'$("16,%*&".3"

8<16'%./@CC>"

"

#$(" 63.1(4(/'%./(," -.'(/'%6+" '(14&" 0(1(" *&(," %/" 6" 1%8%,;).,<" (/(18<"

4%/%4%&6'./n"&%4*+6'(,"6//(6+%/8"%/"'.1&%./"6/8+("&-67("-1.'.7.+"'."4%/%4%F("

'$(" ,%33(1(/7(" )('0((/" '$(" .)&(15(," 6/," 76+7*+6'(," å?" 16'(&A" &'61'%/8" 31.4"

16/,.4" .1%(/'6'%./&>" " #$(" 3%1&'" &'(-" %/" '$(" &'1*7'*1(" 76+7*+6'%./" 7./&%&'(," .3"

a[[[" &'(-&" .3" (/(18<" 4%/%4%&6'%./" 686%/&'" ./+<" '$(" &-61&(" 7$(4%76+" &$%3'"

1(&'16%/'&A" 3.++.0(," )<" &%4*+6'(," 6//(6+%/8" ,</64%7&" 0%'$" 6++" '$(" -.'(/'%6+"

'(14&"67'%5("0$(1("'$("'(4-(16'*1(" %&"&+.0+<",(71(6&(,"J@[[[;?ahT".5(1"_3&>""

]*1%/8"'$("$.'"-$6&("J#Ä@[[[hT"'$("9i\"6/,"/u("'(14&"0(1("*/,(10(%8$'(,"

'." 6++.0" '$(" -1.'(%/&" '." &64-+(" 6" +618(" 7./3.146'%./6+" &-67(" 6/," '$(<"0(1("

8(.4('1%76++<" %/71(6&(," ,*1%/8" '$(" 7..+%/8" -$6&(>" " 91.'(%/&" 0(1(" '1(6'(," 6&"

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

6++.0(,"'." 3+.6'"J&(4%;1%8%,").,<"76+7*+6'%./T>" "#$(" 3%/6+"&'(-" %/7+*,(,"'.1&%./"

6/8+(" 4%/%4%&6'%./" *&%/8" 6++" -.'(/'%6+" '(14&>" " #$(" 681((4(/'" )('0((/" '$("

(=-(1%4(/'6+"6/,"'$(")672;76+7*+6'(,"9i\",6'6"%&",(&71%)(,")<"'$("9i\"É"367'.1"

,(3%/(,"6&K"



!"#$%&'()) 

 C?"

""""""""""""""""""""""""""""""""""""""""""

! 

i" (#2,i
obs $#2,i

cal )2 / i" (#2,i
obs)2[ ]

1
2

""""""""""""""
(`*6'%./"J?aT"

"

\/&(4)+(" 76+7*+6'%./&" 0$(1(" '$(" %/'(167'%/8" &-(7%(&" 61(" 1(-1(&(/'(," 6&"

4*+'%-+("&'6'(&"0(1("7611%(,".*'"6&")(3.1(")*'"%/"'$%&"76&("'$("å?76+"%&"76+7*+6'(,"

6&"'$("65(168("56+*(")('0((/"'$("7./3.14(1&>"""#$("+(/8'$".3"'$(",</64%7&"06&"

6,Ñ*&'(," '." '$(" (/&(4)+(" &%F(" J(>8" 3.1" ,.*)+(" '$(" /*4)(1" .3" 7./3.14(1&"

,</64%7&" /((," '." )(" 1*/" 3.1" '0%7(" 6&" +./8T" '." (/&*1(" 7./5(18(/7(>" #$("

-.-*+6'%./" .3" (67$" 7./3.14(1" 06&" &('" )<" &-(7%3<%/8" %'&" 0(%8$'" %/" '$("

76+7*+6'%./>" Z.1" (/&(4)+(" 76+7*+6'%./&" '$(" 65(168(" É" 367'.1" 06&" 76+7*+6'(,"

(%'$(1")<"65(168%/8"'$("%/,%5%,*6+&"É"367'.1&".3"'$(")(&'"&7.1%/8"(/&(4)+(&"JÉ(T"

.1")<"76+7*+6'%/8" '$("É" 367'.1".3"6/"65(168("-1(,%7'(,",6'6&('" J'$("É" 367'.1".3"

'$("(/&(4)+(".3"(/&(4)+(&"l"É((T>""

"

#$(" 76+7*+6'%./" .3" '$(" 4g?4" $.4.,%4(1" ,(&71%)(," %/" :(7'%./" @>?>@" 06&"

-(13.14(,"*&%/8"'$("&64("-1.'.7.+")*'"0%'$.*'" '$("*&(".3" '$("9i\"1(&'16%/'&>""

u/+<"&-61&("7$(4%76+"&$%3'&"6/,"8(.4('1<"1(&'16%/'&"0(1("*&(,"%/"'$("&%4*+6'(,"

6//(6+%/8"1*/>""

"

"

"

"

"



!"#$%&'())) 

 C@"

!"#$%&'()))(

(

)*g&H%)Y#%)*Y(%"&(e)*k(N&%]&&*(H%'-!%-'&j,d*#F)!H(#*,(

#Fde+),+Y&*)!)%d(

"

G/.()C354I>6314C(

"
"
u5(1" '$(" +6&'"!a"<(61&A" 561%.*&"4.+(7*+61"-$(/.4(/6"$65(")((/"-1.-.&(,"6&"

'$(" '1%88(1%/8" (5(/'" 3.1" 64<+.%," 6881(86'%./" %/7+*,%/8" 7./3.146'%./6+"

7$6/8(&?X!A?X?A"8+.)6+".1"-61'%6+"*/3.+,%/8@a[A@a^A".1"'$(" 3.146'%./".3" '$("71%'%76+"

/*7+(*&>" " :%/7(" '$(" 63.1(4(/'%./(," -1.7(&&(&" 61(" /.146++<" %/'(1+%/2(,A" %'" %&"

.3'(/",%33%7*+'"'.",(;7./5.+*'("'$(".1%8%/".3"(/$6/7(,".1"$64-(1(,"6881(86'%./"

-1.-(/&%'<" .3" 6" -61'%7*+61" -1.'(%/>" " k./&%,(1%/8" $.0" '$(&(" (5(/'&" 633(7'" '$("

-1.)6)%+%'<".3"6"-1.'(%/"-1(7*1&.1"'."3.14"64<+.%,"3%)1%+&"%&"6'"'$(".1%8%/".3".*1"

*/,(1&'6/,%/8".3"'$("4(7$6/%&4".3"$.0"-1.'(%/&"6881(86'(>"

"

I&",%&7*&&(,"%/":(7'%./"!>^>a>@A"'$("64<+.%,.8(/%7%'<".3"$g?4"%&",%1(7'+<"1(+6'(,"

'." '$(" 7./7(/'16'%./" .3" %'&" 3.+,%/8" %/'(14(,%6'(" B#" %/" &.+*'%./@aX>" " W.0(5(1A" B#"

%'&(+3" &$.0&" 6" 1(46126)+(" -W;,(-(/,(/'" 64<+.%," -.'(/'%6+A" 0%'$" %/71(6&(,"

64<+.%,.8(/%7%'<"6'"-W"^>?"%/"7.4-61%&./"'."-W"C>?>""#$%&"-$(/.4(/./"%&"0(++"

,(-%7'(," ./" wê^"0$%7$" %&" &$.0/" '." 7+.&(+<"4%4%7" B#V&" -1.-(1'%(&?X?>" " 91.'(%/"

,</64%7&"%/"'$("4&"'%4(&76+("0(1("3.*/,"'."7.11(+6'("5(1<"0(++"0%'$"'$("6)%+%'<"

'." 3.14" 64<+.%," 3%)1%+&" 3.1" wê^" J%/71(6&(," ,</64%7&" l" %/71(6&(,"

64<+.%,.8(/%7%'<" 6'" -W" ^>?T" -1.5%,%/8" 6" +%/2" )('0((/" &'1*7'*1(" 6/,"

64<+.%,.8(/%7%'<?X?>" " B/" '$%&" k$6-'(1" '$(" .1%8%/" .3" 4g?4V&" 1(,*7(,"

64<+.%,.8(/%7%'<" 6'" -$<&%.+.8%76+" 7./,%'%./&" %&" %/5(&'%86'(,>" " #.061,&" '$6'"

,%1(7'%./A"6"7.4-+('("7$6167'(1%&6'%./".3" '$("&'1*7'*1("6/,",</64%7&".3"4g?4"

%/"&.+*'%./"6'"/(*'16+"-W"J^>?T"06&"7611%(,".*'>""I3'(1"&*77(&&3*+"(=-1(&&%./"6/,"

-*1%3%76'%./".3"4g?4"6/,"%'&"%&.'.-%76++<"(/1%7$(,"J!abA"!@kT"3.14&A"6&&%8/4(/'"

.3"%'&")672)./("6'.4&"06&"-(13.14(,"*&%/8"'1%-+("1(&./6/7("bHi"'(7$/%`*(&>""

I"3*++"6/6+<&%&".3"-W"6/,n.1"7./7(/'16'%./;,(-(/,(/'"-1.'(%/",</64%7&".5(1"6"

16/8(" .3" '%4(&76+(&" %/" &.+*'%./" 6/," %/5(&'%86'%./" .3" '$(" 3.+,%/8" -6'$06<" .3"

4g?4"1(5(6+(,"7+*(&"./"'$(".1%8%/".3"%/71(6&(,n,(71(6&(,"64<+.%,.8(/%7%'<"3.1"

'$(",%33(1(/'"g?4"561%6/'&>""k.4-61%&./"0%'$"&%4%+61"&'*,%(&"-(13.14(,"./"wê^"



!"#$%&'())) 

 C_"

6/,"$g?4"'$6'"&(15(,"6&"-.&%'%5("6/,"/(86'%5("7./'1.+&"1(&-(7'%5(+<"6++.0(,"'$("

+%/2" )('0((/" &'1*7'*1(" 6/," 6881(86'%./" -1.-(/&%'<" '." )("46,(>" "b.'6)+<A" '$("

1(&*+'&" &$.0(," '$6'" '$(14.,</64%7" &'6)%+%'<" %&" /.'" 1(+6'(," '." 6881(86'%./"

-1.-(/&%'<A" 6/".)&(156'%./" '$6'" %&" 7./&%&'(/'"0%'$" '$(" 1(&*+'&" 3.*/," 3.1" &.4(A"

)*'" /.'" 6++" .'$(1" &<&'(4&@CYA" &$.0%/8" '$6'" 64<+.%,.8(/%7%'<" %&" +%/2(," '." '$("

/((,"'.".5(17.4("2%/('%7")611%(1&"./"-6'$06<"'."3%)1%+"3.146'%./>"""

"

G/E(':2>832(

"

G/E/.(+931@127314C(4B(30:(9>51B167314C(95434648(B45(@_E@(

"

B/".1,(1"'."-(13.14"bHi"&'*,%(&"./"4g?4"'$("-*1%3%76'%./"-1.'.7.+"$6,"'.")("

.-'%4%&(,>" " E6&(," ./" '$(" -*1%3%76'%./" -1.'.7.+" ,(&71%)(," %/" :(7'%./" ee"

JH6'(1%6+&" 6/," H('$.,&T" 3.1" $g?4A" 63'(1" '16/&3.146'%./" .3" '$(" -+6&4%,"

7./'6%/%/8"'$("4*1%/("g?4"8(/(A"'$("-1.'(%/"06&"(=-1(&&(,".5(1/%8$'"%/">581?-(

7(++&".3" '$("Ed?!"]\@"-+<&:;" &'16%/A"63'(1" %/,*7'%./"0%'$" B9#G>" "#$("7(++"-(++('"

7./'6%/%/8"4g?4"6&" %/7+*&%./").,%(&A"06&"7$(4%76++<" +<&(,")<" '$("6,,%'%./".3"

a[;![[4d" .3" +<&%&" )*33(1" J&((" :(7'%./" ?>@>@T" 6/," 3*1'$(1" 7(++" ,%&1*-'%./" 06&"

-(13.14(," *&%/8" 6" 7./&'6/'" 7(++" ,%&1*-'(1>" " Hg?4" 06&" &.+*)%+%&(," 31.4"

%/7+*&%./" ).,%(&" .5(1/%8$'" %/" ?[4H" #1%&Wk+" -W" C>a" 7./'6%/%/8" CH" *1(6" 6/,"

1(3.+,(,"%/"'$("&64(")*33(1"0%'$.*'"*1(6>""B/%'%6+"-*1%3%76'%./"06&"-(13.14(,")<"

6/%./" (=7$6/8(" ./" 6" É;:(-$61.&(" 7.+*4/" 0$%7$" 06&" (`*%+%)16'(," 0%'$" ?;a"

7.+*4/"5.+*4(&".3"?[4H"#1%&Wk+"-W"C>a>" "#$(").*/,"-1.'(%/"06&"(+*'(,"%/"6"

816,%(/'" .3" [;a[[4H"b6k+" J%/" '$(" &64(")*33(1T" .5(1" a[[4d" 6/,"06&" 31((F(;

,1%(," .1" 7./7(/'16'(,>" " Z1((F(;,1%(," -1.'(%/" 06&" 1(;&*-&(/,(," %/" ![4H"

&.,%*4" -$.&-$6'(" -W" C>?" 6/," 3*1'$(1" -*1%3%76'%./" 06&" -(13.14(," )<" 8(+"

3%+'16'%./"./" 6"W%d.6,":*-(1,(=;Xa"91(-" 7.+*4/>" "#$("-(62" 7.11(&-./,%/8" '."

4./.4(1%7" -1.'(%/"06&" 7.++(7'(," 6/,"06&" (%'$(1" ,%6+<&(," 686%/&'"06'(1" 6/,"

31((F(;,1%(,".1"7./7(/'16'(,A"6+%`*.'(,"6/,"&'.1(,"6'";C[.k>""""

"

m&%/8"'$%&"4.,%3%(,"-1.'.7.+A"-*1%3%76'%./".3"4g?4"'<-%76++<"<%(+,(,"sa[48".3"

-*1(" -1.'(%/n-(1" +%'1(" .3" dE" 7*+'*1(" J6/," 6--1.=%46'(+<" $6+3" .3" '$6'" <%(+," 3.1"

4%/%46+"4(,%6TA"&$.0%/8"'$6'"6'"+(6&'"?"&64-+(&".3"$%8$"-*1%'<"+6)(++(,"-1.'(%/"



!"#$%&'())) 

 Ca"

3.1"bHi" &'*,%(&" 7.*+," )(" .)'6%/(," 31.4" Ñ*&'" !d" .3" +6)(++(,"4(,%6>" " I" '<-%76+"

-*1%3%76'%./"%&"&$.0/"%/"Z%8*1("@>!>"

"""""""""""""""""" "

<1=>5:(G/.?($>51B167314C(4B(@_E@/(

JIT":]:;9IG\"6/6+<&%&".3"&64-+(&"'62(/"6'",%33(1(/'"-*1%3%76'%./"&'(-&"J&$.0/"
./" '.-T>" #$(" -*1(" -1.'(%/" %&" &$.0/" %/" '$(" +6&'" +6/(>" JET" G(+" 3%+'16'%./"
7$1.46'.8164>"#$("3167'%./"7.++(7'(,"3.1"&'.168("%&"$%8$+%8$'(,"%/"6"<(++.0").=>""
"

G/E/E(F_E@(7CI(0_E@(2075:(21@1875(235>63>578(9549:531:2(1C(248>314C(((

"

I&" &((/" %/":(7'%./"!>^>a>@"4g?4A"$g?4"6/,"wê^"6++" &$.0",%33(1(/'",(81((&".3"

64<+.%,.8(/%7%'<"0%'$").'$"$g?4"6/,"wê^")(%/8"6)+(" '." 3.14"3%)1%+&" 31.4"'$("

*/3.+,(," &'6'(" J-W" ?>[TA" 0$%+(" '$(" +6''(1" %&" 6+&." 76-6)+(" .3" 64<+.%,;+%2("

6881(86'%./" 6'" -W" ^>?>" " B/" 7./'16&'A" 4g?4" ,.(&" /.'" 6881(86'(" %/'." 64<+.%,"

*/,(1" 6/<" '(&'(," 7./,%'%./&" ,(&-%'(" $65%/8" 6" 5(1<" &%4%+61" 64%/.;67%,"

&(`*(/7(@^a>""W.0(5(1A"'$("&46++",%33(1(/7(&"%/"'$("64%/."67%,"&(`*(/7("7.*+,"

-.'(/'%6++<"'16/&+6'("%/'."+618(",(5%6'%./&"%/"'$("-$<&%7.;7$(4%76+"-1.-(1'%(&".3"

4g?4" 7.4-61(," 0%'$" $g?4A" '$*&" (=-+6%/%/8" %'&" 1(,*7(," 64<+.%,.8(/%7%'<>""

H*7$"'$(.1('%76+"0.12"$6&")((/"3.7*&(,"%/"-1(,%7'%/8"'$("6)%+%'<".3"6"-1.'(%/"'."

3.14" 64<+.%," 3%)1%+&" )6&(," ./" '$(" -1.-(1'%(&" .3" %'&" &(`*(/7(A"0%'$" /*4(1.*&"

-1(,%7'%./" 6+8.1%'$4&" )(%/8" '$(" .*'7.4(" .3" '$%&" 1(&(617$?X_>" " #$(" 6+8.1%'$4"



!"#$%&'())) 

 C^"

Å<881(86'.1"*&(,"$(1(A"'62(&"%/'."677.*/'"-6164('(1&"&*7$"6&"g;&'16/,"6/,"f;
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JIT"]%68164".3"Ö"Wn]"(=7$6/8("3.1"C[yH"4g?4"J-%/2T"6/,"C[yz"$g?4"J.-(/"
)61&T"6'"-W"^>?A"?aRk>"Ö"\=7$6/8(" %&",(&71%)(,"6&" '$("16'%.".3" '$(" %/'(/&%'<"6'"
'$("(/,".3"'$("(=-(1%4(/'"J!_a["4%/"3.1"$g?4"6/,"X?a"4%/"3.1"4g?4T"6/,"'$("
%/'(/&%'<" 6'" s[" 4%/" 63'(1" Wn]" (=7$6/8(" 06&" %/%'%6'(,>" " H%&&%/8" )61&" ,(/.'("
1(&%,*(&"'$6'"(=7$6/8("'.."36&'"6/,"'$(1(3.1(A"'$(%1"1(&./6/7(&"61("6)&(/'"31.4"



!"#$%&'())) 

 ![_"

'$("&-(7'1*4>"E+672n0$%'("6/,"-*1-+("1%))./&"./"'.-".3"'$("-6/(+"%/,%76'("'$("
&(7./,61<" &'1*7'*1(" (+(4(/'&".3" $g?4"6/,"4g?4" 1(&-(7'%5(+<>" " JET"i60",6'6"
&$.0%/8" '$(" ,%33(1(/7(" %/" '$(" Wn]" (=7$6/8(" 16'(&" .3" 4g?4" 6/," $g?4>""
i(-1(&(/'6'%5(" 7*15(&" 61(" &$.0/" 3.1" 1(&%,*(&" ^X" J+(3'" -6/(+&T" 6/," C@" J1%8$'"
-6/(+&T"3.1"C[yz"4g?4"6/,"C[yz"$g?4>""Z%''(,"(=-./(/'%6+&"61("&$.0/"6&"1(,"
&.+%," +%/(&" 6/," '$(" 1(&%,*6+&" .3" '$(" 3%'" 6&" .-(/" ,.'&" 6'" '$(" ).''.4>" " " JkT" #$("
&'1*7'*1(" .3" $g?4" J+(3'T" .1" 4g?4" J1%8$'T" 7.+.*1(," 677.1,%/8" '." '$(" Ö" Wn]"
(=7$6/8(>""9@?"%&"&$.0/"6&"&-$(1(&>"
"

B/" 6,,%'%./" '." $65%/8" '$(" +.0(1" 2%/('%7" &'6)%+%'<A" 4g?4" %&" 4.1(" */&'6)+("

'$(14.,</64%76++<"%/"7.4-61%&./"'."$g?4"6/,"wê^"6'"-W"^>?"6/,"?a.kA"0%'$"6"

wG[".3";![>Xè[>a"2Dn4.+"0$%+("'$("*/3.+,%/8"31(("(/(18%(&"3.1"$g?4"6/,"wê^"61("

;??>aè[>Y" 2Dn4.+" 6/," ;!!>@è[>a" 2Dn4.+" 1(&-(7'%5(+<" Jk+61(" 96&$+(<" -(1&./6+"

7.44*/%76'%./T>"""

"

G/E/Q()C;:231=731C=(30:(B48I1C=(9730P7D(4B(@_E@(AD(5:78O31@:(*F'(

"

I&"4(/'%./(,"6).5(A" '$("64<+.%,.8(/%7%'<".3"$g?4" %&"(/71<-'(," %/" %'&" 3.+,%/8"

%/'(14(,%6'("B#A"0$%7$"%&"./+<"4618%/6++<"-.-*+6'(,"6'"-$<&%.+.8%76+"7./,%'%./&"

JsÜ_ÖT>" " #$(" -.-*+6'%./" .3" '$%&" 6881(86'%./;-1./(" &-(7%(&" 6'" /(*'16+" -W" %&"

-1(&*46)+<" 0(++" )(+.0" '$(" 71%'%76+" 7./7(/'16'%./" 6'" 0$%7$" /*7+(6'%./" .3"

64<+.%,"3.146'%./"7.44(/7(&A"(=-+6%/%/8"0$<"$g?4"%&"/.'"6881(86'%./;-1./("

*/,(1"'$(&("7./,%'%./&>" "\/$6/7%/8"'$("-.-*+6'%./".3" B#")<"'$("6,,%'%./".3"7.;

&.+5(/'&" %/,*7(&" '$(" 6)%+%'<" .3" $g?4" '." 6881(86'(" 6'" /(*'16+" -W" 1(5(6+%/8" 6"

+%/(61"1(+6'%./&$%-")('0((/"'$("7./7(/'16'%./".3"'$("%/'(14(,%6'("&-(7%(&"6/,"

3%)1%+"<%(+,@YC>""W.0(5(1"bHi",6'6"-1(&(/'(,"%/"&(7'%./"@>?>@"&$.0(,"'$6'"4g?4"

1(-1(&(/'&" 6" 0(++" 3.+,(,A" /.'" ,</64%7" -1.'(%/" (/'%'<A" &$.0%/8" +%''+(" %3" 6/<"

(=7$6/8(" '." 6,,%'%./6+" &-(7%(&>" " " #$(&(" ,6'6" /6'*16++<" 16%&(" '$(" `*(&'%./" .3"

0$('$(1".1"/.'"4g?4"3.+,&"'$1.*8$"6/"B#"&'6'("6/,"%3"%'",.(&A"'."0$6'"(='(/'"'$("

4*1%/(" B#" &'6'(" -.&&(&&(&" '$(" &64(" 64<+.%,.8(/%7" -1.-(1'%(&" 6&" %'&" $*46/"

7.*/'(1-61'>"""

"

#."6/&0(1" '$(&("`*(&'%./&A" 1(6+;'%4(" 3.+,%/8"(=-(1%4(/'&"0(1("-(13.14(,"./"

4g?4"*&%/8"bHi>""#$("-1.'(%/"06&",(/6'*1(,"3.1"!$"6'"-W"^>?")<"'$("6,,%'%./"

.3" CH" *1(6" 6/," '$(/" 1(3.+,(," 16-%,+<" )<" ![;3.+," ,%+*'%./" %/" ?a4H" &.,%*4"

-$.&-$6'(" -W" ^>?" 6'" ?a.k>" " Z.+,%/8" 06&" '$(/" 4./%'.1(," )<" !W;!ab" :uZI:#;



!"#$%&'())) 

 ![a"

WHÉk" (=-(1%4(/'&@C?" '$6'" 0(1(" 67`*%1(," .5(1" '%4(" '." 86%/" %/&%8$'&" ./" '$("

&'1*7'*16+" 3(6'*1(&" .3" 6/<" %/'(14(,%6'(" &-(7%(&" '$6'" 677*4*+6'(" 6&"0(++" 6&" ./"

'$("3.+,%/8"2%/('%7&>"""#$("$%8$"(/(18<")611%(1"3.1"-1.+%/("%&.4(1%&6'%./"1(&*+'&"

%/"6"5(1<"&+.0"3.+,%/8"-$6&("J26--Ä"[>@"l"[>a"$;!T"-1.5%,%/8"6"'%4(3164("'$6'"76/"

(6&%+<" )(" %/5(&'%86'(," )<" :uZI:#" 4('$.,&" '$6'" 6++.0" '$(" 1(7.1,%/8" .3" 6"

&-(7'1*4" 6&" 16-%,+<" 6&" ?4%/" 63'(1" '$(" 1(67'%./" 06&" %/%'%6'(,@Ca>" " W(1(A" '$("

(=-(1%4(/'"'%4("06&"6,Ñ*&'(,"'."_a"&"6/,"3.+,%/8"06&"4./%'.1(,".5(1"6"-(1%.,"

.3"![[4%/"3.1"4g?4>""

"

#$(" &-(7'1*4".3"4g?4" 1(7.1,(,"s_K[["4%/" 63'(1" '$(" 1(3.+,%/8"06&" %/%'%6'(,A"

1(5(6+&"'$("-1(&(/7(".3"C["71.&&;-(62&"4.&'".3"0$%7$".5(1+6<"0%'$"1(&./6/7(&"

.3" '$("/6'%5("4g?4>" " B/'(1(&'%/8+<A" 1(&./6/7(&" %/" '$("b;'(14%/6+" 1(8%./" JC;YTA"

'$("Ek"+..-"J@!;@^T"6/,"'$("]\"+..-"6/,"'$("b;'(14%/6+"1(8%./".3"'$("\"&'16/,"

Ja?;a@A"a^;^!A"^@;^^T"6++".3"0$%7$"+%("%/"7+.&("-1.=%4%'<"'."9@?A"61("6)&(/'"31.4"

'$(" &-(7'1*4"-1(&*46)+<")(76*&(".3" (=7$6/8(" +%/(")1.6,(/%/8" JZ%8*1("@>!aT>""

:%4%+61" .)&(156'%./&" $65(" )((/" 46,(" 3.1" $g?4A" 0$(1(" '$(" -1.+%/(" 7%&;'16/&"

%&.4(1%&6'%./" 6'" -.&%'%./" @?" +(6,&" '." 7./3.146'%./6+" 7$6/8(&" %/" '$(" 6-%76+"

1(8%./" .3" '$(" -1.'(%/" 6&" ,(-%7'(," %/" '$(" &'1*7'*1(" .3" wê^" JZ%8*1(" !>?[T@aY>"""

I,,%'%./6++<A" (/$6/7(," 7$(4%76+" &$%3'" ,%33(1(/7(&" JZ%8*1(" @>!aET" /(='" '." '$("

61(6&".3"(='1(4("+%/(")1.6,(/%/8"Jb;'(14%/*&A"k;'(14%/6+"1(8%./".3"'$("E"6/,"\"

&'16/,A" b;'(14%/6+" 1(8%./" .3" '$(" ]" &'16/," 6/," '$(" Z" &'16/," 6/," '$(" ZG" +..-T"

3*1'$(1"&*--.1'"'$("&7(/61%.".3"7$(4%76+"(=7$6/8("'."6,,%'%./6+"7./3.146'%./&"

0%'$" '$(&(" 61(6&" 6&" '$(" (-%7(/'1(>" " #$*&A" '$(&(" ,6'6" &*88(&'" '$6'" '$(" 3.+,%/8"

-6'$06<" .3"4g?4" %/5.+5(&" 6" &+.0+<" 3.+,%/8" %/'(14(,%6'(" '$6'" &((4&" '." $65("

&%4%+61"&'1*7'*16+"-1.-(1'%(&"'."'$.&(".3"'$("B#"&'6'(".3"$g?4A"6/,"wê^>"""

"



!"#$%&'())) 

 ![^"

"

<1=>5:(G/.Q?((%0:()%(2373:(4B(@_E@/(((

JIT" !W;!ab":uZI:#;WHÉk"&-(7'16".3"?[[yz"/6'%5("4g?4"J)+672T"6/,"?[[yz"
4g?4;ûó" J81((/T>" #$(" +6''(1" 06&" .)'6%/(," s_4%/" 63'(1" '$(" 1(3.+,%/8" 06&"
%/%'%6'(," 6'" -W" ^>?>" " JET" !W" J1(," )61&T" 6/," !ab" J)+672" )61&T" 7$(4%76+" &$%3'"
,%33(1(/7(&")('0((/"4g?4;ûó"6/,"4g?4>"i(8%./&".3"%/71(6&(,"+%/(")1.6,(/%/8"
61(" $%8$+%8$'(," %/" 81((/" ).=(&>" " #$(" &(7./,61<" &'1*7'*1(" 7./'(/'" .3"4g?4" %&"
&$.0/"6&"81(<"1%))./&"./"'.-".3"'$("-6/(+>""JkT"#$("1(&%,*(&"0$.&("1(&./6/7(&"
61(")1.6,(/(,")(<./,",('(7'%./"%/"4g?4;ûó"J)+672T"61("&$.0/"./"'$("&'1*7'*1("
.3"4g?4"J81(<"761'../T>""9@?"%&"&$.0/"6&"&-$(1(>"""
"

W.0(5(1A"'$("2%/('%7&".3"'$("1(3.+,%/8"1(67'%./",%33(1"&%8/%3%76/'+<")('0((/"'$("

'0."-1.'(%/&>""I&"&$.0/"%/"Z%8*1("@>!^A"'$("3.+,%/8".3"$g?4"%&"7.4-+('(,"0%'$%/"

s?[4%/A"*/,(1"'$("7./,%'%./&"(4-+.<(,A"0$%+("'$("&-(7'1*4".3"$g?4".)'6%/(,"

./+<" @"4%/" 63'(1" 3.+,%/8" 06&" %/%'%6'(," 7./'6%/&" 1(&./6/7(&" 7./&%&'(/'" 0%'$" 6"

s@[Ö"-.-*+6'%./".3"'$("-1.'(%/")(%/8"6+1(6,<"%/"'$("/6'%5("&'6'("JZ%8*1("@>!^"

'.-"-6/(+&T>""u/"'$(".'$(1"$6/,A"63'(1"?["4%/A"4g?4"&'%++"-.-*+6'(&"s?[Ö".3"%'&"

B#" &'6'(" J0%'$" '$(" /6'%5(" &%8/6'*1(" 7.4-+('(+<" 6)&(/'" %/" '$(" 3%1&'" &-(7'1*4"

1(7.1,(," 63'(1" s_4%/TA" &$.0%/8" '$6'" '$(" 16'(" +%4%'%/8" -1.+%/(" %&.4(1%&6'%./"

&'(-"%&"&%8/%3%76/'+<"&+.0(1"%/"'$%&"76&("JZ%8*1("@>!^"4%,,+("6/,").''.4"-6/(+&T>""

Z%8*1("@>!X"7.4-61(&"'$("16'(".3"3.+,%/8"3.1"'$("&64("1(&%,*(&"%/"'$("7./'(='".3"

$g?4".1"4g?4>"



!"#$%&'())) 

 ![X"

"

<1=>5:(G/.S?(."O.Q*(H+<#H%("Fh!(29:6357(4B(0_E@(7CI(@_E@(7CI(30:15()%(

2373:2/" "Å..4;%/"'$("1(8%./&".3"!W;!ab":uZI:#;WHÉk"&-(7'16"1(7.1,(,",*1%/8"
'$(" 3.+,%/8" .3" $g?4" J'.-T" .1" 4g?4" J4%,,+(A" ).''.4T" %/" ![4H" &.,%*4"
-$.&-$6'(")*33(1"-W"^>?A"?a.kA"[>CH"3%/6+"*1(6"7./7(/'16'%./>" "i(&./6/7(&"3.1"
Y@|A" ^Y\" 6/," Y^\" 61(" &$.0/" 3.1" $g?4" 6/," Y@|A" ?ak" 6/," ^_B" 3.1"4g?4" %/" 6"
&(1%(&" .3" &-(7'16" 1(7.1,(," 6'" @A" _A" ![A" ?["4%/" J$g?4T" 6/," _A" ![A" ?[A" _["4%/"
J4g?4T"63'(1"3.+,%/8"06&"%/%'%6'(,>"
"



!"#$%&'())) 

 ![C"

"

<1=>5:(G/.T?(<48I1C=(c1C:3162(4B(95481C:O124@:5127314C(AD(5:78O31@:(*F'/(

#$("6--(616/7(".3"'$("/6'%5("&%8/6+"3.1"1(&%,*(&"?A"@XA"_YA"Y@".3"4g?4"J+(3'T".1"
'$("&64("1(&%,*(&"%/"$g?4"%&"-+.''(,"6&"6"3*/7'%./".3"'%4(>""i(,"+%/(&"1(-1(&(/'"
4./.;(=-./(/'%6+"3%'&"'."'$(",6'6>""#$("4%&&%/8"%/%'%6+"64-+%'*,("3.1"1(&%,*(&"%/"
$g?4"&$.0&"'$6'"s?[;_[Ö".3"'$("1(67'%./"$6&"6+1(6,<"'62(/"-+67("%/"'$(",(6,"
'%4(".3"'$("(=-(1%4(/'A"6"-$(/.4(/./"/.'".)&(15(,"3.1"4g?4>"""
"

I" ,('6%+(," 6/6+<&%&" .3" 1(6+;'%4(" bHi" ,6'6" 06&" '$(/" -(13.14(," %/" .1,(1" '."

(='167'" 2%/('%7" -6164('(1&" 3.1" '$(" 3.+,%/8" .3" 4g?4" ./" 6" -(1;1(&%,*(" +(5(+"

JZ%8*1(" @>!CT>" " i(&./6/7(&" %/" '$(" 4g?4" &-(7'1*4" 0(1(" ,%5%,(," %/'." '0."

76'(8.1%(&K"'$.&(")(+./8%/8"'."'$("/6'%5("&'6'("6/,"'$.&(")(+./8%/8"'."'$("-*1("

B#" &'6'(A" Jb;7.+.*1(," 81((/" 6/," B;7.+.*1(," 1(," %/" Z%8*1(" @>!CT>" " u5(1+6--%/8"

1(&./6/7(&")('0((/"'$("B"6/,"b"&'6'(&"0(1("(=7+*,(,"31.4"'$("6/6+<&%&>"""

"



!"#$%&'())) 

 ![Y"

"

<1=>5:(G/.V?(<48I1C=(573:2(7CI(c1C:316(7C78D212(4B(95481C:(124@:5127314C/((

JIT"i(8%./".3"'$("!W;!ab":uZI:#;WHÉk"&-(7'1*4".3"/6'%5("4g?4"J)+672T"6/,"B#"
J@4%/"%/"'$("3.+,%/8"1(67'%./T"J1(,T>""b6'%5("JbT"6/,"B#"JBT"-(62&"61("$%8$+%8$'(,"
%/"81((/"6/,"1(,").=(&"1(&-(7'%5(+<>""i(&./6/7(&"'$6'"61("-1(&(/'"%/"'$("/6'%5("
&-(7'1*4")*'"'$(%1"%/'(/&%'<"%&",(71(6&%/8"6&"'$("3.+,%/8"1(67'%./"-1.7((,&"61("
&$.0/" %/" )+*(" ).=" %/" '$(" %/&('>" " JET" Z%''%/8" .3" '$(" 6--(616/7(" .3" '$(" /6'%5("
J81((/T" .3" ,%&6--(616/7(" .3" B#" &%8/6+" J1(,T>" " #$(" &*4" .3" 7.11(&-./,%/8" -(62"
%/'(/&%'%(&" %&" -+.''(," 6&" 6" 3*/7'%./" .3" '%4(>" " #$(" 16'(" .3" ,%&6--(616/7(" .3" '$("
-(62" %/'(/&%'<" )(+./8%/8" '." '$(" '$%1," 7+6&&" .3" 1(&./6/7(&" J)+*(" %/" IT" %&" 6+&."
&$.0/"%/")+*(>"":.+%,"+%/(&"1(-1(&(/'"4./.;(=-./(/'%6+"3%'&"6/,",6&$(,"+%/(&"'$("
a[Ö"4%,-.%/'>"""
"

I"3.+,%/8"16'("J23bT".3"[>[[[@a@&;!"06&".)'6%/(,"3.1"4g?4"6'"-W"^>?"6/,"?a.kA"

0$%7$"%&"6'"+(6&'"a"3.+,"&+.0(1"'$6/"'$("(`*%56+(/'"16'("3.1"$g?4"*/,(1"&%4%+61"

7./,%'%./&"J-W"^>^A"?_.kT"1(-.1'(,"-1(5%.*&+<"J23b"Ä"[>[[?"&;!T@^[>""B/'(1(&'%/8+<A"

6" @1," 7+6&&" .3" 1(&./6/7(&"0$%7$" 61(" -1(&(/'" %/" '$(" /6'%5(" &-(7'1*4" .3"4g?4"

0%'$" +.0" -(62" %/'(/&%'%(&" 6/," */6&&%8/(," JC" -(62&" %/" '.'6+T" )*'" 0$.&("

%/'(/&%'%(&",(71(6&("6&"3.+,%/8"-1.7((,&A"06&"%,(/'%3%(,>""#$("16'(".3"&%8/6+"+.&&"

3.1"'$%&"7+6&&".3"1(&./6/7(&"J)+*("%/"Z%8*1("@>!CET"%&"1(46126)+<"&%4%+61"'."'$("

./(" .)&(15(," 3.1" '$(" B#" 1(&./6/7(&" &*88(&'%/8" '$6'" (5(/" */,(1" /6'%5(;+%2("

7./,%'%./&A" 4g?4" */,(18.(&" 7$(4%76+" (=7$6/8(" '." 6/" %/'(14(,%6'(" &'6'(>""

#$(&("-(62&"4.&'"+%2(+<"7.11(&-./,"'."+<&%/("&%,("7$6%/"6'.4&"6/,"'$*&"61("/.'"

,('(7'6)+(" %/" '$(" 64%,(" 1(+6=6'%./" (=-(1%4(/'&" &$.0/" %/" Z%8*1(&" @>!!A" @>!?>""

b.'6)+<A" '$(" 23B" 16'(" 06&" 3.*/," '." )(" [>[[[C@" &;!A" '0." 3.+," $%8$(1" '$6/" 23b"

&$.0%/8"'$6'"'$("3.+,%/8".3"4g?4"%&"4.1("7.4-+(="'$6/"'0."&'6'(A"6/,"'$(1("%&"

J61(T"6,,%'%./6+"bHi"%/5%&%)+("&'6'(J&T"./"-6'$06<"'."'$("/6'%5("3.+,"7.4-61(,"

0%'$"$g?4>"""

"



!"#$%&'())) 

 !!["

I" 7.4-61%&./".3" '$(" &'1*7'*16+" -1.-(1'%(&" .3" '$(" B#" &'6'(&" .3" $g?4"6/,"4g?4"

)6&(,"./"'$(%1"7$(4%76+"&$%3'&"1(5(6+&"6"1(46126)+("&%4%+61%'<")('0((/"'$("'0."

%/'(14(,%6'(" &'6'(&>" " i(&./6/7(&" %/" '$(" b;'(14%/*&A" '$(" Ek" 6/," ]\" +..-&" .3"

).'$" -1.'(%/&" &*33(1" 31.4" &(5(1(" +%/(" )1.6,(/%/8A" -.%/'%/8" '." 7$(4%76+"

(=7$6/8("%/5.+5%/8"'$("1(8%./&"61.*/,"91.@?"JZ%8*1("@>!YT>"":%/7("4g?4"3.+,&"

'$1.*8$" 6/" B#" &'6'("0$%7$" &((4&" '." )(" &%4%+61" '." '$(" 6881(86'%./;-1./(" B#" .3"

$g?4A"6,,%'%./6+"&'(-&"61("-.'(/'%6++<"1(`*%1(,"3.1"'$%&"%/'(14(,%6'("'."*/165(+"

%'"(/71<-'(,"64<+.%,.8(/%7%'<>""""

"

<1=>5:( G/.W?( H1@1875( 235>63>578( 9549:531:2( B45( 30:( 0>@7C( 7CI(@>51C:( )%(

2373:2/" " JIT" !ab" J)+672T" 6/," !Wea" J1(,T" 7$(4%76+" &$%3'" ,%33(1(/7(&" )('0((/"
4g?4"6/,"%'&"B#"&'6'("J&-(7'1*4".)'6%/(,"s_4%/"63'(1"1(3.+,%/8"06&"%/%'%6'(,T>""
i(8%./&".3"%/71(6&(,"+%/(")1.6,(/%/8"61("&$.0/"%/"81((/").=(&>""i(,160/"31.4"
Z%8*1(" @>!a>" " #$(" 7$(4%76+" &$%3'" ,%33(1(/7(&" .)&(15(," 61(" 46--(," ./" '$("
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%&" 7./&%&'(/'"0%'$" '$(" +672" .3" %/71(6&(," #$#" 3+*.1(&7(/7(" JZ%8*1(" _>YIA" -6/(+"

5%%%T"6/,"'$("6)&(/7(".3"6/<"$%8$"4.+(7*+61"0(%8$'"&-(7%(&")<"\H"JZ%8*1("_>YEA"

-6/(+" =T" 3.1" '$%&" 4%='*1(" .3" -1.'(%/&>" " \5(/" '$.*8$" '$%&" (=-(1%4(/'" %&" /.'"

76+%)16'(," &." '$(" &64(" 64.*/'" .3" &((,&" 61(" 6,,(," %/" (67$" 76&(A" '$(" 1(&*+'&"

&*88(&'"'$6'"'$("2%/('%76++<"'16--(,".+%8.4(1%7"&-(7%(&A"(5(/"'$.*8$"'$(<"&((4"

'.")("-61'".3"6/"6+'(1/6'%5(")16/7$".3" '$("6881(86'%./"-6'$06<A"61(".3"71.&&;g"

/6'*1("J6&"&$.0/"6+&.")<"'$(%1"6)%+%'<"'.")%/,"'$("3%)1%+"&-(7%3%7"6/'%).,<"cu!;

,6'6"/.'"&$.0/T"6/,"76/"-.'(/'%6++<"7./5(1'"%/'."3%)1%+&>"

"

<1=>5:(K/.E?( (H::I1C=(6797613D(4B(29:61:2(@7I:(AD(30:(1C6>A7314C(4B(abSO

@_E@(1C(I1BB:5:C3(9543:1C(573142/" "H%='*1(&".3"wê^"6/,"4g?4"J%/"?K!".1"!K?"
4.+61" 16'%.&T" .1" wê^" 6+./(A" 0(1(" %/7*)6'(," 3.1" !?[$" %/" ![4H" &.,%*4"
-$.&-$6'("-W"^>?A"@X.kA"^[[1-4"J2%/('%7&"61("&$.0/"%/"Z%8*1("_>YA"-6/(+"5%A"5%%%A"
%A" 1(&-(7'%5(+<T>" " :64-+(&"0(1(" 7(/'1%3*8(," J!_[[[1-4A" a4%/T" *&%/8" 6" )(/7$;
'.-" 7(/'1%3*8(A" '$(" -(++('" 06&" 1(;&*&-(/,(," %/" 31(&$" )*33(1" 6/," 06&" *&(," 6&"
![Ö" S3L3Q" &((,&" 0$(/" 4%=(," 0%'$" ^[yz" .3" wê^" 4./.4(1>" " #$(" 6)%+%'<" .3"
&-(7%(&" 8(/(16'(," )<" wê^" 6+./(" J81(<TA" wê^K4g?4" ?K!" J1(,TA" wê^K4g?4" !K?"
J7<6/T"'."&((,"(+./86'%./"06&"4./%'.1(,")<"#$#"3+*.1(&7(/7(>""#$("65(168(".3"
a" 1(-+%76'(&" %&" &$.0/" 6&" ,.'&" 6/," '$(" (11.1" )61&" 1(-1(&(/'" ./(" &'6/,61,"
,(5%6'%./".3"'$("4(6/>"""""
"
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 !@?"

#$("2%/('%76++<"'16--(,".+%.84(1%7"&-(7%(&"'$6'"76/"&((,"3%)1%+" 3.146'%./"61("6"

+6'(" -1.,*7'" .3" '$(" wê^;4g?4" %/'(167'%./" 6/," 61(" .)&(15(," 63'(1" !?[$" .3"

%/7*)6'%./A" %/" '$(" 4%,,+(" .3" '$(" (+./86'%./" -$6&(" */,(1" '$(" 7./,%'%./&"

(4-+.<(," JZ%8*1(" _>!@T>" " W.0(5(1A" */,(1&'6/,%/8" $.0" '$(&(" &-(7%(&" 3.14"

,*1%/8"'$("+68"'%4(".3"3%)1%+"3.146'%./"%&".3"71*7%6+"%4-.1'6/7("%/"*/,(1&'6/,%/8"

'$(" 4(7$6/%&4" .3" %/$%)%'%./" .3" wê^" 6&&(4)+<" 6/," 7./&'%'*'(&" '$(" '.-%7" .3"

:(7'%./"_>?>_>"

"

<1=>5:(K/.G?(%0:(1@94537C6:(4B(30:(:758D(23:92(1C(7@D841I(1C01A1314C/(

#$("-6/(+"&$.0&"'$("6881(86'%./"2%/('%7&".3"_[yz"wê^"4%=(,"0%'$"?[yz"4g?4"
J1(-1.,*7(," 31.4" Z%8*1(" _>YIA" -6/(+" %5T>" " I'" '$(" (/,-.%/'" .3" '$(" 1(67'%./"
&-$(1%76+" 6881(86'(&" 61(" .)&(15(," J&$.0/" %/" '$(" (+(7'1./" 4%71.816-$TA"
$.0(5(1"'$(",('6%+&".3"'$("%/'(14.+(7*+61"%/'(167'%./")('0((/"wê^"6/,"4g?4"
,*1%/8"'$("(61+<"&'68(&".3"'$%&"1(67'%./"'$6'"+(6,"'."6"&%8/%3%76/'"1('61,6'%./".3"
'$("+68"'%4(".3"3%)1%+"6&&(4)+<"1(46%/"'.")("%/5(&'%86'(,>"""
"

K/E/K(%0:(@:607C12@(4B(1C01A1314C(4B(abS(722:@A8D(AD(@_E@((

"

#$(",6'6"-1(&(/'(,"&."361"&$.0"'$6'"'$(")%.4.+(7*+61"6&&.7%6'%./".3"wê^"0%'$"

4g?4" %/$%)%'&" 64<+.%," 6&&(4)+<" (5(/" 0$(/" '$(" -1.'(%/&" 61(" 4%=(," %/"

&*)&'.%7$%.4('1%7"16'%.&>""#$(",(-(/,(/7(".3"%/$%)%'%./"./"4g?4"7./7(/'16'%./"

6/,"'$("6--(616/7(".3"/.5(+"&-(7%(&",*1%/8"6&&(4)+<".3"'$(&("-1.'(%/"4%='*1(&"

-.%/'"'."6"2%/('%7"-$(/.4(/./A"0$(1(".33;-6'$06<"/./;64<+.%,.8(/%7"&-(7%(&"

61(" -1(3(1(/'%6++<" &'6)%+%&(,>" " W.0(5(1A" 6'" '$%&" &'68(" '$(" -1(7%&(" 4.+(7*+61"

,('6%+&" .3" '$(" (+./86'%./" 1(67'%./" 6/," $.0" %'" %&" %/$%)%'(," )<" 4g?4" 1(46%/"

(+*&%5(>" " B/" .1,(1" '." %/71(6&(" .*1" */,(1&'6/,%/8" .3" '$(" %/'(14.+(7*+61"

%/'(167'%./&" %/" '$(" (61+<" &'(-&" .3" 64<+.%," 6881(86'%./A" 6/" 6/6+<&%&" *&%/8"Imk"

06&" -(13.14(,>" " 91.'(%/&" 0(1(" 4%=(,A" ,%6+<&(," %/'." '$(" Imk" )*33(1" 6/," '$("



!"#$%&'()N 

 !@@"

4.+(7*+61" 0(%8$'" ,%&'1%)*'%./" .3" ,%33(1(/'" -1.'(%/" 7.4)%/6'%./&" */,(1" 3%)1%+"

3.14%/8"7./,%'%./&"06&"(=64%/(,")<"&(,%4(/'6'%./"5(+.7%'<"Imk"JZ%8*1("_>!_T>"

"

<1=>5:(K/.K?((F_E@(783:52(30:(I12351A>314C(4B(481=4@:516(29:61:2/(((

:(,%4(/'6'%./"5(+.7%'<"Imk".3"wê^"6+./("J1(,TA"wê^"4%=(,"0%'$"4g?4"J81((/T"
6/," wê^" 4%=(," 0%'$" $g?4" J)+*(T" %/" !K!" 4.+61" 16'%." %/" ![" 4H" &.,%*4"
-$.&-$6'(")*33(1"-W"^>?A"C@>@4H"b6k+A"?a.k>"#$("(&'%46'(,"4.+(7*+61"0(%8$'"
.3"(67$"-(62"%&"/.'(,"./"'.-"*&%/8"'$("&64("7.+.*1"7.,("6&"'$("'167(&>""JHcwê^K"
!!>!@h]6A"Hc$g?4K"!!>C!h]6A"Hc4g?4K"!!>XXh]6T>"""""(
"""""(
"

#$(&(" (=-(1%4(/'&" 1(5(6+(," '$6'" */,(1" '$(" 7./,%'%./&" (4-+.<(,A" wê^" %&" %/"

(`*%+%)1%*4"0%'$" $%8$(1" .1,(1" &-(7%(&" JX;C4(1&T>" B/'(1(&'%/8+<A" '$(&(" &-(7%(&"

61("/.'"3.14(,"0$(/"wê^"%&"4%=(,"0%'$"4g?4"6/,"%/&'(6,"6"4./.4(1;,%4(1"

(`*%+%)1%*4"%&"(&'6)+%&$(,>" "#$("-1(&(/7(".3"$%8$"4.+(7*+61"0(%8$'"&-(7%(&"3.1"

wê^"6'"-W"^>?"%&" %/"+%/("0%'$"'$(",6'6"&$.0/"%/"Z%8*1("_>?]"6/,"_>@A"1(5(6+%/8"

'$6'"6'"+(6&'"&.4(",(81((".3"'$("+%/(")1.6,(/%/8".)&(15(,"6'"-W"^>?".1%8%/6'(&"

31.4"'$("-1(&(/7(".3".+%8.4(1&"6+'$.*8$".'$(1"&.*17(&".3" %/71(6&(,"+%/(0%,'$"

&*7$"6&" 36&'"7./3.146'%./6+",</64%7&"76//.'")("(=7+*,(,>" " B/" '$("-1(&(/7(".3"

4g?4" '$(" (`*%+%)1%*4")('0((/",%33(1(/'" -1.'(%/" &'6'(&" %&" 1(4.,(+(," 6/," '$("

4./.4(1;.+%8.4(1" (`*%+%)1%*4" .)&(15(," 3.1" wê^" 6+./(" %&" &*)&'%'*'(," )<" 6"

4./.4(1;,%4(1" (`*%+%)1%*4>" "W.0(5(1A" &%/7(" '$("4.+(7*+61"0(%8$'" .)&(15(,"

)<"Imk" 3.1" '$(" ,%4(1%7" &-(7%(&" J?X>@2]6T" %&" $%8$(1" '$6/" %'&" '$(.1('%76+" 56+*("

Js?@2]6T"(=7$6/8("0%'$"'1%4(1".1"$%8$(1".1,(1".+%8.4(1&"76//.'")("1*+(,".*'>""

B4-.1'6/'+<A" '$(" %/'(167'%./" )('0((/" wb^" 6/," $g?4" ,.(&" /.'" &$.0" '$%&"

)($65%.1>""B/&'(6,A"'$("$%8$"4.+(7*+61"0(%8$'".+%8.4(1&"61("-1(&(15(,>"""
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 !@_"

I&" &$.0/" %/" Z%8*1(" _>YA" -6/(+" %%%A" wê^" %&" 6)+(" '." &(+3;6&&(4)+(" %/'." 64<+.%,"

3%)1%+&" .3" '<-%76+" 4.1-$.+.8<" %/" '$(" -1(&(/7(" .3" 4g?4" &*88(&'%/8" '$6'" '$("

%/71(6&(,"(/(18<")611%(1"-1.5%,(,")<"'$("wê^;4g?4"%/'(167'%./"76/"(5(/'*6++<"

)(".5(17.4(".1"%/".'$(1"0.1,&"'$6'"4g?4"2%/('%76++<"'16-&"&-(7%(&".33"-6'$06<"

'." wê^" 3%)1%+" 6&&(4)+<>" " B3" '$(" $<-.'$(&%&" %&" 7.11(7'A" '$(" (='(/," .3" %/$%)%'%./"

&$.*+,")(",%1(7'+<"-1.-.1'%./6+"'."'$("7./7(/'16'%./".3"'$(".33;-6'$06<"&-(7%(&"

Jwê^;4g?4T"6/,"'$(1(3.1("'."'$("7./7(/'16'%./".3"4g?4"6,,(,>""#.",('(14%/("

%3" '$%&" %&" '$(" 76&(A"4%='*1(&".3"wê^"6/,"4g?4"0(1(" %/7*)6'(," 3.1" 6" '.'6+" .3"?"

0((2&"6/,"'$("-1.81(&&".3"3%)1%+"6&&(4)+<"06&"4./%'.1(,")<"#$#"3+*.1(&7(/7("

6/," /(86'%5(" &'6%/" \H" JZ%8*1(" _>!aT>" " #$(" 1(&*+'&" &$.0(," '$6'" 6++" -1.'(%/"

4%='*1(&" 7./5(1'(," %/'." 64<+.%,;+%2(" 3%)1%+&" .5(1" '$%&" (='(/,(," '%4(" -(1%.,>""

k./&%&'(/'" 0%'$" '$(&(" 3%/,%/8&A" 6" 56&'" (=7(&&" .3" 4g?4" J!K?[" wê^K4g?4T"

-1.+./8&"'$("+68"'%4(".3"3%)1%+"6&&(4)+<"'."4.1("'$6/"_[[$"JZ%8*1("_>!a]T>""""

"

<1=>5:(K/.Q?(k1C:316(1C01A1314C(4B(abS(7@D841I(B45@7314C(AD(@_E@/(

I881(86'%./" 2%/('%7&" .3" wê^" 4%=(," 0%'$" 4g?4" %/" ,%33(1(/'" 4.+61" 16'%.&A" ?K!"
J_[yz"wê^"é"?[yz"4g?4T"JITA"!K!"J@[yz"wê^"é"@[yz"4g?4T"JETA"!K?"J?[yz"
wê^"é"_[yz"4g?4T"JkT"6/,"!K?["J![yz"wê^"é"?[[yz"4g?4T"J]TA" %/7*)6'(,"
3.1" 6" '.'6+" .3" _[[$" %/" ![4H" &.,%*4" -$.&-$6'(" -W" ^>?" C@>@4H" b67+A" @X.kA"
^[[1-4>" "\+(7'1./"4%71.816-$&".3" '$("(/,"-1.,*7'"61("&$.0/"6&" %/&('&>" " "E61"
1(-1(&(/'&"a[["/4>"
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 !@a"

"

#$(" 3%)1%+&" 0(1(" '$(/" -(++('(," )<" 7(/'1%3*86'%./" 6/," '$(" &*-(1/6'6/'" 06&"

6/6+<&(,")<":]:;9IG\"6/,"6/6+<'%76+"8(+" 3%+'16'%./>" "\5(/"63'(1" '$%&"-1.+./8(,"

%/7*)6'%./"-(1%.,""J?"0((2&TA"4g?4"%&"6)+("'."2((-"&.4("wê^"%/"&.+*'%./A"0$%+("

%/" %'&"6)&(/7(A"6++"wê^"4./.4(1&"61("7./&*4(," %/'." '$(" 3%)1%+&" JZ%8*1("_>!^T>""

B4-.1'6/'+<A"'$("7./7(/'16'%./".3"&.+*)+("wê^"6'"'$("(/,".3"'$("1(67'%./"&((4&"

'.")(" %/,(-(/,(/'".3" '$("64.*/'".3"4g?4"6,,(,A"6/".)&(156'%./" '$6'" 3*1'$(1"

&*--.1'&" 6" 2%/('%7" 4(7$6/%&4" .3" %/$%)%'%./" &%/7(" 4g?4" ,.(&" /.'" 6+'(1" '$("

71%'%76+" 7./7(/'16'%./" Jk7T?" .3" 3%)1%+" 3.146'%./>" " B/" '$(" 4%='*1(&" .3" wê^" 6/,"

4g?4A".+%8.4(1%7"&-(7%(&"0(1(".)&(15(,")<"8(+"3%+'16'%./A"0$%7$"4.&'"-1.)6)+<"

7.11(&-./," '.A" .1" 61(" 1(+6'(," '." '$(" 6&&(4)+%(&" &$.0/" %/" Z%8*1("_>![" JZ%8*1("

_>!^T>"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""
?"#$("71%'%76+"7./7(/'16'%./"Jk7T"7.11(&-./,&"'."'$("7./7(/'16'%./".3"-1.'(%/"
6).5("0$%7$"'$("7./7(/'16'%./".3"'$("&.+*)+("3167'%./",.(&"/.'"%/71(6&("6'"'$("
(/,".3"'$("1(67'%./"6/,"%&"(`*6+"'.K"

! 

Cc = kon /koff "
0$(1("2.33"%&"'$("4./.4(1",%&&.7%6'%./"7./&'6/'"31.4"'$("-.+<4(1"6/,"2./"%&"'$("
6&&.7%6'%./"7./&'6/'"3.1"4./.4(1"6,,%'%./>"" 
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 !@^"

"

<1=>5:( K/.S?( #C78D212( 4B( 30:( 248>A8:( B576314C( 4B( I1BB:5:C3( 27@98:2( 4B(

abSj@_E@(7B3:5(KXX0(4B(1C6>A7314C/""I3'(1"_[[$".3"3%)1%+"3.146'%./"J2%/('%7&"
&$.0/" %/"Z%8*1("_>!aT" '$("6881(86'(&"0(1("-(++('(,")<"7(/'1%3*86'%./"6/,"'$("
&.+*)+("3167'%./"06&"6/6+<&(,")<":]:;9IG\"JIT"6/,"6/6+<'%76+"8(+"3%+'16'%./"JET>""
d6/(&" %/" JIT"1(-1(&(/'K"4612(1&A"^[yz"wê^A"_[yz"wê^"é"?[yz"4g?4A"_[yz"
wê^A" @[yz"wê^" é" @[yz"4g?4A" @[yz"wê^A" ?[yz"wê^" é" _[yz"4g?4A" ?[yz"
wê^A" ![yz" wê^" é" ?[[yz"4g?4A" ![yz" wê^>" " JET" I/6+<'%76+" 8(+" 3%+'16'%./" .3""
^[yz" wê^" J81((/TA" _[yz" wê^" é" ?[yz" 4g?4" J<(++.0TA" @[yz" wê^" é" @[yz"
4g?4" J.16/8(T" .1" ^[yz" 4g?4" J1(,T>" " ].''(," +%/(&" %/,%76'(" '$(" (=-(7'(,"
(+*'%./"5.+*4(&".3"4./.4(1%7"wê^"6/,"4g?4>""G(+"3%+'16'%./"06&"-(13.14(,"%/"
![[4H"#1%&"Wk+"-W"C>["*&%/8"6":*-(1,(="Xa"![n@[["7.+*4/"JG\"W(6+'$761(T>""
#$("5.%,"5.+*4("%&"4612(,"0%'$"6/"611.0>"
"

K/E/Q(()2(@_E@(1C64594573:I(1C34(30:(abS(B1A5182^(

"

#$(",6'6"%/"Z%8*1("_>!^"&$.0"'$6'"%/"'$("4%='*1(&".3"wê^"6/,"4g?4"'$("64.*/'"

.3" 4g?4" +(3'" %/" &.+*'%./" 6'" '$(" (/," .3" '$(" 1(67'%./" %&" 6+06<&" +(&&" '$6/" '$6'"

(=-(7'(,")6&(,"./" '$("7./7(/'16'%./".3"4g?4"6,,(," J(>8>" '$(".16/8(" '167(" %/"
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 !@X"

Z%8*1("_>!^",.(&"/.'"$65("$6+3".3"'$("%/'(/&%'<".3"'$("1(,"./(T>""#$%&".)&(156'%./"

&*88(&'&" '$6'" &.4(" 4g?4" %&" 6&&.7%6'(," 0%'$" '$(" wê^" 3%)1%+" -(++('" (%'$(1" )<"

4g?4")(%/8"%/7.1-.16'(,"%/'."'$("&'1*7'*1(".3"'$("3%)1%+".1"4g?4"46<"6&&.7%6'("

0%'$" '$(" wê^" 3%)1%+" &*1367(>" " u/(" 06<" '." ,%&71%4%/6'(" )('0((/" '$.&(" '0."

&7(/61%.&" %&" '." (=64%/(" '$(" 3%)1%+" <%(+,>" " I" +%/(61" 1(+6'%./&$%-" %&" .)&(15(,"

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

7./7(/'16'%./".3"wê^"*&(,"%/"'$("3%)1%+"81.0'$"1(67'%./"JZ%8*1("_>!XIT>" "c$(/"

wê^" %&" 4%=(," 0%'$" 4g?4" %/" ,%33(1(/'" 16'%.&" )*'" 2((-%/8" '$(" '.'6+" -1.'(%/"

7./7(/'16'%./" 7./&'6/'" 6/," %3" 4g?4" 0(1(" 6)+(" '." )(" %/7.1-.16'(," %/'." '$("

3%)1%+&".3"wê^A"'$("-+6'(6*".3"'$("3+*.1(&7(/7("&$.*+,"&'6<"7./&'6/'"J$.1%F./'6+"

,.''(," +%/(" %/" Z%8*1(" _>!XET>" " W.0(5(1A" 6" ,(71(6&(" %/" #$#" 3+*.1(&7(/7(" %&"

.)&(15(,"6&" '$("64.*/'".3"wê^"6,,(," %/"'$("1(67'%./" %&",(71(6&(,A" %/,%76'%/8"

'$6'"4g?4"%&"/.'"%/'(816'(,"%/'."'$("3%)1%+&"'$6'"3.14"JZ%8*1("_>!XET>""#$("&+.-("

.3" #$#" 3+*.1(&7(/7(" 5(1&*&" wê^" 7./7(/'16'%./" %&" &'((-(1" 3.1" '$(" wê^K4g?4""

4%='*1(&" '$6/" 3.1" wê^" 6+./(" J7.4-61(" Z%8*1(" _>!XIA" ETA" &*88(&'%/8" '$6'" '$("

wê^"3%)1%+&"46,("%/"'$("-1(&(/7(".3"4g?4"$65(",%33(1(/'"&'1*7'*16+"-1.-(1'%(&"

'$6/"'$("3%)1%+&"6&&(4)+(,"0$(/"wê^"%&"%/7*)6'(,"6+./(A",(-%7'(,"%/"'$("6)%+%'<"

'." )%/," #$#>" " #$%&" 0(++" 677(-'(," 7./7(-'" .3" 3%)1%+" -.+<4.1-$%&4" %&" 6" 2/.0/"

-$(/.4(/./"64./8"g?4"3%)1%+&"6&&(4)+(,"*/,(1",%33(1(/'"7./,%'%./&@@YA@_?"6/,"

06&"1(7(/'+<"%/5(&'%86'(,"3.1"4%=(,"wê^"6/,"$g?4"3%)1%+&_[a>"

"

<1=>5:( K/.T?( !781A5731C=( 30:( 5:87314C2019( A:3P::C( %0%( B8>45:26:C6:(
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#$(" &-%/;+6)(++(," wê^" 561%6/'&" 8(/(16'(," 0(1(" *&(," %/" 6" &(1%(&" .3" 9i\"

(=-(1%4(/'&" 6&" ,(&71%)(," %/" Z%8*1(" a>!" %/" .1,(1" '." %/5(&'%86'(" '$(" &*1367(&"
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!aê;4g?4A" ^[yz" !aê;$g?4A" .1" ^[yz" !aê;wê^" 6/," 6" 9i\" (=-(1%4(/'" 06&"
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"
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4g?4"61("&$.0/"%/"Z%8*1("a>_EA"-6/(+"%>""i(&*+'&"&$.0"$%8$"9i\"56+*(&"Jå?vC["

&;!T" 3.1"1(&%,*(&"%/"'$("Ek"6/,"]\"+..-&"6/,"+.0(1"å?"JÜC["&;!T" 3.1"1(&%,*(&"%/"

'$("b;'(14%/6+"!["1(&%,*(&"6/,"'$("ZG"+..-"JZ%8*1("aEA"-6/(+"%T>""#$(&("1(8%./&"

7+*&'(1" ./" '$(" 6-%76+" &%,(" .3" '$("4.+(7*+(A" &*11.*/,%/8" 9@?" JZ%8*1(" a>_kT>" " I"

&%4%+61" 9i\" -6''(1/" 06&" .)'6%/(," *&%/8" wê^" +6)(++(," 6'" -.&%'%./" @@" JZ%8*1("

a>_EA" -6/(+" %%%T>" " #$(" 1(&*+'&" '$(1(3.1(" &*88(&'A" '$6'" '$(" 6-%76+" 1(8%./" .3" '$("

4.+(7*+(" %&" %/5.+5(," %/" '$(" %/'(167'%./" 0%'$" wê^" '$6'" 71(6'(&" 6" 2%/('%76++<"

'16--(,A".33;-6'$06<"$('(1.,%4(1"'$6'"%/$%)%'&"64<+.%,"3.146'%./>" "k./&%&'(/'"

0%'$"'$%&A"0$(/"'$("&-%/"+6)(+"%&"4.5(,"'."-.&%'%./"?["J./"!_b;wê^TA"'$("å?"16'(&"

%/" '$(" Ek" 6/," ]\" +..-&" 61(" 1(,*7(," 56&'+<" JÜ?a" &;!T" JZ%8*1(" a>_EA" -6/(+" %%TA"

&*88(&'%/8"'$6'":?["%&",%&'6/'"31.4"'$("&%'(".3"%/'(167'%./>""#$(1(3.1("6"$(6,;'.;
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1(-1(&(/'" -1.+%/(" 1(&%,*(&" .1" 1(&%,*(&" '$6'" 61(" )1.6,(/(," )(<./," ,('(7'%./"
6/,")+672"71.&&(&",(/.'("1(&%,*(&"3.1"0$%7$"'$("6&&%8/4(/'&"61("4%&&%/8>""#$("
&(7./,61<" &'1*7'*1(" (+(4(/'&" .3" 4g?4" 61(" &$.0/" ./" '.-" .3" '$(" 816-$&" 6&"
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#$(" &46++" 9i\" &%8/6+" .)&(15(," 0$(/" wê^" %&" +6)(++(," 6'" -.&%'%./" ?[" 76/" )("

6''1%)*'(," '." H#:d" ,1%5(/" )%/,%/8" &%/7(" %/7*)6'%./" .3" 31((" H#:d" 0%'$" !ab;

4g?4" 1(&*+'&" %/" 6" 5(1<" &%4%+61" -1.3%+(" JZ%8*1(" a>aT>" " B/" '$%&" 76&(" '$(" 9i\"

64-+%'*,(" %&" $%8$(1" '$6/" '$("./(".)&(15(," 3.1" '$(" %/'(167'%./".3"zó:d;:?[k;

wê^"0%'$"4g?4"-1(&*46)+<",*("'."'$("%/71(6&(,"(/'1.-%7"-(/6+'<".3"6"-1.'(%/;

-1.'(%/" %/'(167'%./" %/" 7.4-61%&./" '." )%/,%/8" .3" 6" &46++" 4.+(7*+(" JH#:dT>"""

#$(1(3.1(",6'6"61%&%/8"31.4"'$("k?["&%'("0(1("/.'"%/7+*,(,"%/"3*1'$(1"6/6+<&%&"

J&((":(7'%./"a>?>_>!T>"""#$("-.&&%)%+%'<"'$6'"9i\"16'(&"31.4"'$("k@@"6/,"k^!"&%'(&"

61("6+&.",*(" '."H#:d;4(,%6'(,")%/,%/8" %&"(=7+*,(,A")(76*&(" '$("64-+%'*,(".3"

'$(" (33(7'" %&" 4*7$" $%8$(1" 3.1" '$(" -1.'(%/;-1.'(%/" %/'(167'%./" 6/," 6,,%'%./6+"

1(8%./&"0%'$"%/71(6&(,"å?"16'(&"6--(61"%/"'$("b;'(14%/*&"6/,"'$("ZG"+..-"0$%7$"

61("/.'"&((/"3.1"H#:d"6+./(>"""
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<1=>5:(Q/Q?((N76c=54>CI(1C3:576314C2(@:I173:I(3054>=0(F%He/(

9i\"-1.3%+(&"3.1"'$("%/'(167'%./".3"^[yz"31(("H#:d"0%'$"^[yz"!aê;4g?4"J.-(/"
)+672" &<4).+&T" 6/," ^[yz"H#:d;J:?[kTwê^"0%'$" ^[yz" !aê;4g?4" J.-(/" 1(,"
&<4).+&T>" " Z1((" H#:d" )%/,&" %/" '$(" ]\" 6/," Ek" +..-&" .3" 4g?4" 6/," %&" 6+&."
1(&-./&%)+(" 3.1" '$("5(1<"0(62"9i\"(33(7'" &((/"0%'$" J:?[kTwê^"6/,"4g?4>" "I"
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(/$6/7(4(/'".3" '$("64<+.%,.8(/%7%'<".3" '$(" +6''(1"06&" %/5(&'%86'(,"*&%/8" '$("

&64(" 4('$.,.+.8<A" )*33(1&" 6/," -1.'(%/" 7./7(/'16'%./&" 6&" ,(&71%)(," 3.1" '$("

wê^;4g?4"%/'(167'%./>" "#$("1(&*+'&".3"'$(&("(=-(1%4(/'&"61("&$.0/"%/"Z%8*1("
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<1=>5:(Q/S?()C3:576314C(1C3:5B76:2(1C(954@4314C(4B(7@D841I(722:@A8D(LabSO(

0_E@M/" " JIT" \=64-+(" 160" !W" 1(+6=6'%./" ,6'6" 3.1" '$(" J:^!kTwê^;$g?4"
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'0."6,,%'%./6+"1(8%./&".3"%/71(6&(,"9i\"16'(&",('(7'6)+("./+<"0$(/"'$("H#:d"%&"
6''67$(,"6'"-.&%'%./"@@" Jb;'(14%/*&"6/,"1(&%,*("YaA"Y^T"61(" &$.0/" %/"<(++.0"
).=(&>""I++",6'6"0(1("7.++(7'(,"%/"![4H"&.,%*4"-$.&-$6'("-W"^>?>""E+672",.'&"
1(-1(&(/'" -1.+%/(" 1(&%,*(&" .1" 1(&%,*(&" '$6'" 61(" )1.6,(/(," )(<./," ,('(7'%./"
6/,")+672"71.&&(&",(/.'("1(&%,*("3.1"0$%7$"'$("6&&%8/4(/'&"61("4%&&%/8>" "#$("
&(7./,61<" &'1*7'*1(" (+(4(/'&" .3" $g?4" 61(" &$.0/" ./" '.-" .3" '$(" 816-$&" 6&"
1%))./&>""JkT":'1*7'*1(".3"$g?4"7.+.*1(,")<"'$("+.861%'$4".3"'$(":^!;å?"16'(&>""
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"9i\&"'."!ab;$g?4"0(1("4(6&*1(,"*&%/8"!_b;wê^"&-%/"+6)(++(,"6'"-.&%'%./&"^!A"

?[" .1" @@>" " #$(" Wb;å?" 9i\" -1.3%+(&" .)'6%/(," JZ%8*1(" a>^A" -6/(+&" %A" %%A" %%%T" 61("

&%4%+61" %/" -6''(1/" '." '$.&(" .)'6%/(," 3.1" '$(" wê^;4g?4" %/'(167'%./" 3.1" ).'$"

:^!k;H#:d;wê^" 6/," :?[k;H#:d;wê^A" 0%'$" '$(" +618(&'" 9i\&" .)&(15(," 3.1"

1(&%,*(&"aa;^a"%/"'$("]\"+..-"6/,"?^;@_"%/"'$("Ek"+..-A"0$(/"'$("&-%/"+6)(+"%&"

6''67$(,"6'"-.&%'%./"^!"JZ%8*1("a>^kT>""I,,%'%./6+"1(&%,*(&"%/"'$("b;"J1(&%,*(&"?;

![T"6/,"k;"'(14%/%"J1(&%,*(&"YaA"Y^"&$.0%/8"%/71(6&(,"9i\"16'(&"61(".)&(15(,"

0$(/"'$("&-%/" +6)(+" %&"6''67$(,"6'"-.&%'%./"@@A"0$%7$"0(1("/.'"&((/"0$(/"'$("

H#:d"06&" 6''67$(,"6'"-.&%'%./&"^!".1"?[>" "W.0(5(1A" '$("468/%'*,(".3" '$("å?"

16'(&" 0$(/" :^!k;H#:d;wê^" %&" 4%=(," 0%'$" $g?4" %&" &%8/%3%76/'+<" 1(,*7(," %/"

7.4-61%&./"'."'$("å?"16'(&".)'6%/(,"0$(/"'$("&64("&-%/;+6)(++(,"wê^"561%6/'"%&"

4%=(,"0%'$"4g?4"J7.4-61("Z%8*1("a>_E" J-6/(+" %%T"6/,"a>^E" J-6/(+" %%T>" "#$(&("

1(&*+'&" &*88(&'" '$6'" '$(" h," .3" '$(" $g?4;wê^" 6&&.7%6'%./" %&" 81(6'(1" '$6/" %'&"

4g?4;wb^" 7.*/'(1-61'" J6/," $(/7(" '$(" -.-*+6'%./" .3" '$(" ).*/," &-(7%(&" %&"

+.0(1" 6/,n.1" '$(" (=7$6/8(" 16'(" .3" '$(" 4g?4;wb^" ,%4(1%&6'%./" %&" 36&'(1?!["

JZ%8*1("!>!_T>""#$(",%33(1(/'"&7(/61%.&"'$6'"76/"8%5("1%&("'."&*7$"6"-$(/.4(/./"

0(1("3*1'$(1"%/5(&'%86'(,"%/"&(7'%./"a>?>@>"""
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Z%/6++<A"*&%/8"'$("&64("4('$.,.+.8<A" '$(" %/'(167'%./")('0((/"wê^"4./.4(1&"

'$6'"1(&*+'&"%/"'$("/*7+(6'%./".3"3%)1%+"3.146'%./"06&"%/5(&'%86'(,>""!_b;+6)(++(,"

wê^"0%'$"'$("&-%/"+6)(+"6''67$(,"6'"-.&%'%./"^!".1"?["06&"4%=(,"0%'$"!ab;wê^"

%/" (`*%4.+61" 7./7(/'16'%./&" J^[yz" (67$T" 6/," '$(" å?" 16'(&" 0(1(" 4(6&*1(,"

*/,(1" %,(/'%76+" 7./,%'%./&" '." '$.&("*&(," 3.1" '$("wê^;4g?4".1" '$("wê^;$g?4"

%/'(167'%./>" " B/'(1(&'%/8+<A" '$(" 9i\" -1.3%+(&" 3.1" '$(" &(+3;6&&.7%6'%./" .3" wê^"

.)'6%/(," *&%/8" :^!k;H#:d;wê^" 61(" 5(1<" &%4%+61" '." '$.&(" .)&(15(," 3.1" '$("

%/$%)%'%./".1"-1.4.'%./".3"3%)1%+"3.146'%./A""0%'$"'$("1(&%,*(&"%/"'$("Ek"6/,"]\"

+..-"(=-(1%(/7%/8"$%8$""å?"16'(&"6&".)&(15(,"3.1"'$("%/$%)%'.1<"Jwê^;4g?4T".1"

-1.4.'%/8" Jwê^;$g?4T" %/'(167'%./&" JZ%8*1(" a>XT>" " W.0(5(1A" '$(" %/'(167'%./"

&%'(&" ,%33(1" %/" ,('6%+" 0%'$" 1(&%,*(&" C;Y" 6/," ?X;?C" %/" '$(" I" 6/," E" &'16/,&"

(=-(1%(/7%/8" $%8$(1" å?" 16'(&A" 7.4-61(," 0%'$" '$(%1" 7.*/'(1-61'&" %/" 4g?4" .1"

$g?4"J7.4-61("Z%8*1("a>_EA"a>^EA"a>XIT>" "H.&'"&%8/%3%76/'+<"6/,"5(1<",%33(1(/'"

31.4"'$(".'$(1" '0."&7(/61%.&A" &.4(".3" '$("å?" 16'(&".)'6%/(," 3.1" '$("wê^;wê^"

%/'(167'%./" 6--(61" '." )(" %/,(-(/,(/'" .3" '$(" -.&%'%./" .3" '$(" &-%/" +6)(+A" 6"

-$(/.4(/./" 7./&%&'(/'" 0%'$" /./;&-(7%3%7" )%/,%/8" .1" )%/,%/8" 0%'$" 4*+'%-+("
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4.,(&@C;_[>" " #$(" -1(&(/7(" .3" .+%8.4(1&" %/" '$(" wê^" &64-+(" .)&(15(," *&%/8"

6/6+<'%76+" *+'16;7(/'1%3*86'%./"6/," '$(" %/71(6&(," +%/(")1.6,(/%/8",%&7*&&(," %/"

:(7'%./"_>?>_"JZ%8*1("_>!_T"61("7./&%&'(/'"0%'$"'$("+6''(1"(=-+6/6'%./>""""
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<1=>5:(Q/T?()C3:576314C(1C3:5B76:2(1C(C>68:7314C(4B(7@D841I(722:@A8D(LabSO(

abSM/" " JäT" û/'(14.+(7*+61" 9i\" -1.3%+(&" 3.1" '$(" wê^;wê^" J^[yz" (67$T"
%/'(167'%./"0$(/"'$("&-%/"+6)(+"%&"6''67$(,"./"-.&%'%./"^!"J-6/(+"%T".1"?["J-6/(+"
%%T" ./" !_b;wê^" 6'" -W" ^>?>" " :%8/%3%76/'" 9i\&" 61%&%/8" 31.4" '$(" k?[" &%'(" 61("
.)&(15(,"0$%7$" 61(" */+%2(+<" '." )(" 76*&(," 31.4")67281.*/," )%/,%/8" .3"H#:d"
J7.4-61("0%'$"Z%8*1("a>aT>" "o(++.0"71.&&(&" %/,%76'(" 1(&%,*(&" 3.1"0$%7$" '$("å?"
16'(" %&" (%'$(1" '.." +618(" '." 6--(61" ./" '$%&" &76+(" .1" '$6'" 61(")1.6,(/(,")(<./,"
,('(7'%./"0$(/" '$(" &-%/" +6)(+" %&".=%,%&(,"6/," '$(1(3.1(" '$("å?" 16'(" 76//.'")("
4(6&*1(,>" " E+672" ,.'&" 1(-1(&(/'" -1.+%/(" 1(&%,*(&" .1" 1(&%,*(&" '$6'" 61("
)1.6,(/(," )(<./," ,('(7'%./" %/" 6" /.146+" W:Ék" &-(7'1*4" 6/," )+672" 71.&&(&"
,(/.'(" 1(&%,*(&" 3.1" 0$%7$" '$(" 6&&%8/4(/'&" 61(" 4%&&%/8>" " #$(" &(7./,61<"
&'1*7'*1(" (+(4(/'&" .3" wê^" 61(" &$.0/" ./" '.-" .3" '$(" 816-$&" 6&" 1%))./&>" " JET"
:'1*7'*1(".3"wê^"7.+.*1(,")<"'$("+.861%'$4".3"'$(":^!;å?"16'(&>""""

"

I&"&$.0/"%/"Z%8*1("_>?"wê^"(=$%)%'&"-W;,(-(/,(/'"6881(86'%./"6/,",</64%7&"

6/,"'$(1(3.1("'$("9i\"(=-(1%4(/'"3.1"'$("wê^;wê^"%/'(167'%./"06&"-(13.14(,"

6'"-W"C>?A"7./,%'%./&"*/,(1"0$%7$"wê^"%&"/.'"64<+.%,.8(/%7"6/,"&$.0&"1(,*7(,"

7./3.146'%./6+" ,</64%7&" J&((" Z%8*1(" !>?!" 6/," _>?T>" " #$(" 1(&*+'&" .3" '$(&("

(=-(1%4(/'&"&$.0/"%/"Z%8*1("a>C"1(5(6+(,"'$6'"/."&%8/%3%76/'"9i\"%&",('(7'6)+("

6'"'$%&"$%8$"-W"*&%/8"+6)(++(,"-1.'(%/"6'"-.&%'%./&"^!"6/,"?[A"%/"4612(,"7./'16&'"

'."'$(",6'6"&$.0/"%/"Z%8*1("a>X"J.)'6%/(,"6'"-W"^>?T>""#$(&("1(&*+'&"7./3%14"'$6'"

'$("%/'(167'%./&".)&(15(,"6'"-W"^>?"61("1(+(56/'"'."64<+.%,"6881(86'%./"6/,"61("



!"#$%&'(N 

 !a^"

/.'" &%4-+<" (+6&'%7" 16/,.4" 7.++%&%./&" )('0((/" '$(" -1.'(%/" 4.+(7*+(&>" " #$("

1(&*+'&" '$(1(3.1(" &*88(&'" '$6'" wê^" */,(18.(&" -W;,(-(/,(/'" %/'(14.+(7*+61"

%/'(167'%./&"'$6'"61("-.&&%)+<"6'"'$(".1%8%/".3"%'&"%/71(6&(,".1",(71(6&(,"6)%+%'<"

'."3.14"3%)1%+&>""""

"

<1=>5:Q/V?(9"OI:9:CI:C3(1C3:576314C2(B45(abS/(

JäT"9i\"-1.3%+(&" 3.1" '$("wê^;wê^"%/'(167'%./"6'"-W"C>?"0$(/"'$("&-%/" +6)(+" %&"
6''67$(,"6'"-.&%'%./"^!"J-6/(+"%T".1"?["J-6/(+"%%T>""E+672",.'&"1(-1(&(/'"-1.+%/("
1(&%,*(&" .1" 1(&%,*(&" '$6'" 61(" )1.6,(/(," )(<./," ,('(7'%./" 6/," )+672" 71.&&(&"
,(/.'(" 1(&%,*(&" 3.1" 0$%7$" '$(" 6&&%8/4(/'&" 61(" 4%&&%/8>" " #$(" &(7./,61<"
&'1*7'*1(" (+(4(/'&" .3" wê^" 61(" &$.0/" ./" '.-" .3" '$(" 816-$&" 6&" 1%))./&>" " JET"
I881(86'%./"2%/('%7&".3"^[yz"wê^"%/"![4H"&.,%*4"-$.&-$6'("-W"C>?A"^[[1-4"
3.++.0(,")<"#$#"3+*.1(&7(/7(>""JkT"\+(7'1./"4%71.816-$".3"'$("(/,"-.%/'".3"'$("
1(67'%./"J63'(1"![[$T"&$.0/"%/"E>"""
"

B4-.1'6/'+<A" '$(" -1(&(/7(" .3" H#:d" ,.(&" /.'" 6+'(1" '$(" -1.-(1'%(&" .3" '$("

)%.4.+(7*+61" 1(7.8/%'%./" %/" &.+*'%./" 6&" &$.0/" )<" 7.4-61%/8" '$(" 7$(4%76+"

&$%3'&" .3" !ab;4g?4" .1" !ab;$g?4" %/" '$(" -1(&(/7(" .3" H#:d;+6)(++(," !_ê;

J:^!kTwê^".1"!_b;wê^"JZ%8*1("a>YT>"



!"#$%&'(N 

 !aX"

"

<1=>5:(Q/W?(F%He(I4:2(C43(783:5(30:(1C3:5B76:/(

JIT" !W" J-6/(+" %T" 6/," !ab" J-6/(+" %%T" 7$(4%76+" &$%3'" 7.11(+6'%./" -+.'&" 3.1" '$("
7$(4%76+"&$%3'&".3"!ab;4g?4"0$(/"4%=(,"0%'$"H#:d;+6)(++(,"!_ê;J:^!kTwê^"J="
6=%&T".1"0%'$"!_ê;wê^"J<"6=%&T>""JET"I&"%/"I")*'"3.1"!ab;$g?4>"JkT"I&"%/"I")*'"3.1"
!ab;wê^>""i(,",6&$(,"+%/(&"7.11(&-./,"'."+%/(61"3%'&"'."'$(",6'6>"
""

Q/E/G( F:72>51C=( 30:( 7BB1C13D( 4B( 30:( abSO@_E@( 7CI( 30:( abSO0_E@(

1C3:576314C2((

"

Z.++.0%/8" 31.4" '$("9i\",6'6"-1(&(/'(," %/" :(7'%./"a>?>?A" 3*1'$(1" %/5(&'%86'%./"

06&" 7611%(," .*'" *&%/8" */4.,%3%(," 5(1&%./&" .3" '$(" -1.'(%/&" %/" .1,(1" '."

7$6167'(1%&("'$("/6'*1(".3"'$(")%/,%/8"&%'("6/,",('(14%/("'$("h,".3"'$(",%33(1(/'"

%/'(167'%./&>"c$(/" !ab;4g?4"06&"4%=(,"0%'$" !_b;wê^"7$6/8(&" %/" '$(" !W;!ab"

W:Ék" &-(7'1*4" 0(1(" .)5%.*&" (5(/" 0$(/" '$(" -1.'(%/&" 0(1(" 4%=(," %/"

&*)&'.%7$%.4('1%7" 16'%.&>" " #$(&(" %/7+*,(," 6" 8+.)6+" ,(71(6&(" %/" -(62" %/'(/&%'<A"

0$%7$"06&"4.1("-1./.*/7(," 3.1"-(62&" %/" '$("Ek"6/,"]\" +..-&" JZ%8*1("a>![T>""

#$%&" .)&(156'%./" %&" 7./&%&'(/'" 0%'$" '$(" 9i\" ,6'6" -1(&(/'(," %/" Z%8*1(" a>_A"

&$.0%/8" '$6'" '$(" &64(" 1(&%,*(&" (=-(1%(/7(" %/71(6&(," 9i\" 16'(&A" &*88(&'%/8"

'$6'"'$(&("-61'&".3" '$("4.+(7*+("61(" %/"'$(",%4(1" %/'(1367(>" "#$("8+.)6+" +.&&".3"

%/'(/&%'<"76/")("6''1%)*'(,"'."'$("8(/(16'%./".3"&-(7%(&"0%'$"%/71(6&(,"'*4)+%/8"

'%4(A"6+&."7./&%&'(/'"0%'$",%4(1"3.146'%./"6&"6+&."&$.0/")<"Imk"%/"Z%8*1("_>!_>""

u/"'$(".'$(1"$6/,"0$(/"!ab;$g?4"06&"4%=(,"0%'$"!_ê;wê^"7$6/8(&"%/"'$("!W;

!ab" W:Ék" &-(7'1*4" 0(1(" .)&(15(," ./+<" %/" &64-+(&" .3" (`*%4.+61" 16'%.&" .1"

(=7(&&".3"!_ê;wê^>""#$(",%33(1(/'%6+"+%/(")1.6,(/%/8"3.1"-(62&"%/"'$("Ek"6/,"]\"

+..-&" %&",('(7'6)+(" %/" '$%&"76&("6&"0(++A")*'" '$("8+.)6+" +.&&".3" '$(" %/'(/&%'%(&" %&"



!"#$%&'(N 

 !aC"

/.'"6&"-1.3.*/,"6&".)&(15(,"3.1"'$("4g?4;wê^"%/'(167'%./>""#$(&(",6'6"&*88(&'"

6"1(,*7(,"633%/%'<".3"wê^"3.1"$g?4"%/"7.4-61%&./"'."4g?4"JZ%8*1("a>![T>""""""

"

<1=>5:( Q/.X?( e1C:( 2079:( 7C78D212( 4B( 30:( @_E@OabS( 45( 0_E@OabS(

1C3:576314C2/" " JIT" k.11(+6'%./" .3" '$(" -(62" %/'(/&%'%(&" .3" 6" &64-+(" 7.4-1%&%/8"
C[yz" !aê;4g?4" J=" 6=%&T" 5(1&*&" '$(" -(62" %/'(/&%'%(&" .3" &64-+(" .3" C[yz" !aê;
4g?4"4%=(,"0%'$"@?[yz"!_ê;wê^>""#$("1(,"&.+%,"+%/("1(-1(&(/'&"6"+%/(61"3%'"'."
'$(",6'6"6/,"'$(")+672",6&$(," +%/("$6&"6"&+.-(".3"!"6/," %&",160/"'."8*%,("'$("
(<(>""i(&%,*(&"&$.0%/8"%/71(6&(,"+%/(")1.6,(/%/8"61("7.+.*1(,"81((/>""JET"I&"%/"
I")*'"3.1"C[yz"!aê;$g?4"5(1&*&"C[yz"!aê;$g?4"4%=(,"0%'$"_C[yz"!_ê;wb^>"""
i(&%,*(&" &$.0%/8" (/$6/7(," +%/(" )1.6,(/%/8" 61(" 7.+.*1(," )+*(>" " b.'(" '$("
,%33(1(/'"&+.-(".3"'$("1(,"+%/(&"%/"I"6/,"EA"%/,%76'%5(".3"6/"%/71(6&(,"8+.)6+"+.&&"
.3"%/'(/&%'<"3.1"'$("4g?4;wê^"%/'(167'%./>""

"

#$("%/'(167'%./".3"wê^"0%'$").'$"$g?4"6/,"4g?4"06&"3.*/,"'.")("%/"'$("36&'"'."

%/'(14(,%6'("(=7$6/8("1(8%4(A"'$*&"8%5%/8"1%&("'."&46++")*'"&%8/%3%76/'"7$(4%76+"

&$%3'"7$6/8(&"*-./"-1.'(%/"6&&.7%6'%./"JZ%8*1("a>!!T>"""

"



!"#$%&'(N 

 !aY"

"

<1=>5:(Q/..?(!0:@1678(201B3(9:53>5A7314C2(>94C(A1CI1C=/(

JIT" Å..4;%/" %/" 1(8%./&" .3" !W;!ab" W:Ék" &-(7'16" .3" C[yz" .3" !aê;4g?4" 6+./("
J)+672T".1"C[yz".3"!aê;4g?4"4%=(,"0%'$"_[yz"!_ê;wê^"J81((/T".1"0%'$"C[yz"
!_ê;wê^" J1(,T>" " i(&%,*(&" '$6'" &$.0" &%8/%3%76/'" 7$(4%76+" &$%3'" ,%33(1(/7(&" 61("
/.'(,"0%'$"81(<"611.0&>" "i(&%,*("a^Z" %&"6+1(6,<")1.6,(/(,")(<./,",('(7'%./"
0$(/" '$(" -1.'(%/&" 61(" 4%=(," %/" &*)&'.%7$%.4('1%7" 16'%.&>" " JET" " Å..4;%/" %/"
1(8%./&".3" !W;!ab"W:Ék"&-(7'16".3"C[yz".3" !aê;$g?4"6+./("J)+*(T".1"C[yz".3"
!aê;$g?4"4%=(,"0%'$"!^[yz"!_ê;wê^"J<(++.0T".1"0%'$"_C[yz"!_ê;wê^"J81((/T>""
i(&%,*(&" '$6'" &$.0" &%8/%3%76/'" 7$(4%76+" &$%3'" ,%33(1(/7(&" 61(" /.'(,"0%'$" 81(<"
611.0&>""
"

I"3*++"'%'16'%./".3"!_b;wê^"%/'."(%'$(1"!ab;4g?4".1"!ab;$g?4"06&"-(13.14(,"6&"

,(&71%)(," %/" :(7'%./" ?>@>![>X" 6/," '$(" '.'6+" 7$(4%76+" &$%3'" -(1'*1)6'%./" Jk:9T"

,6'6" 76+7*+6'(," *&%/8" '$(" 3.14*+6" %/" (`>" ?!" J:(7'%./" ?>@>![>XT" 0(1(" 8+.)6++<"

3%''(,"'.")%/,%/8"7*15(&"'."(='167'")%/,%/8"633%/%'%(&>" "#$%&"6/6+<&%&"1(5(6+(,"6/"



!"#$%&'(N 

 !^["

6--61(/'" h," 3.1" '$(" %/$%)%'.1<" 4g?4;wê^" %/'(167'%./" .3" s^CyzA" 0$%+(" '$("

633%/%'<".3" '$("64<+.%,"-1.4.'%/8"$g?4;wê^" %/'(167'%./" %&"sX" 3.+,",(71(6&(,A"

1(&*+'%/8"%/"6"h,".3"sa[[yz"JZ%8*1("a>!?T>"

"

<1=>5:( Q/.E?( #83:5:I(A1CI1C=( 7BB1C131:2( B45( 30:(@_E@OabS( 7CI(0_E@OabS(

64@98:R:2/((JIT"E%/,%/8"7*15(&"3.1"1(&%,*(&".3"4g?4"'$6'"&$.0"7$(4%76+"&$%3'"
,%33(1(/7(&"*-./"6,,%'%./".3"wê^>""#$("'.'6+"k:9"%&"76+7*+6'(,"*&%/8"'$("3.14*+6"
%/"(`>"?!A":(7'%./"?>@>![>XT>""]6'6"3.1"1(&%,*(&"?A"@aA"a!A"aYA"C_A"Ca"6/,"'$("%/,.+("
-1.'./".3"c^["0(1("8+.)6++<"3%''(,"*&%/8"a"7./7(/'16'%./&".3"!_b;wê^"J[A"_[A"C[A"
!^[A" @?[yzT>" " JãT" E%/,%/8" 7*15(&" 3.1" '$(" '%'16'%./" .3" !_b;wê^" %/'." !ab;$g?4>""
i(&%,*(&"^A"YA"?^A"@[A"a?A"a^A"aC"6/,"YX"0(1("*&(,"3.1"'$("3%''%/8"686%/&'"^"-.%/'&"
J[A"_[A"C[A"!^[A"@?[A"_C[yz".3"!_ê;wê^T>"""

"

#$("7$(4%76+"&$%3'",%33(1(/7(&"*-./"6,,%'%./".3"!_b;+6)(++(,"wê^"'."!ab;+6)(++(,"

4g?4"+.76'(,"%/"'$("Ek"6/,"]\"+..-&".3"'$("+6''(1A"%/"681((4(/'"0%'$"'$("9i\"

,6'6" &$.0/" %/" Z%8*1(" a>_>" " #$%&" 3%/,%/8" -1.5%,(&" 3*1'$(1" (5%,(/7(" '$6'" '$("

7$(4%76+" 4.,%3%76'%./" .3" wê^A" )<" '$(" 6,,%'%./" .3" H#:d" ,.(&" /.'" 6+'(1" '$("

-1.-(1'%(&".3"'$("4g?4;wê^"%/'(167'%./"JZ%8*1("a>!@IT>""u/"'$(".'$(1"$6/,A"'$("

1(&%,*(&" .3" $g?4" '$6'" &$.0" &%8/%3%76/'" 7$(4%76+" &$%3'" ,%33(1(/7(&" *-./"

%/'(167'%./" 0%'$" wê^" 61(" 4.1(" &-1(6," .*'" ./" '$(" &'1*7'*1(" .3" $g?4A" 0$%+("

1(&%,*(&" %/" '$("I"&'16/,".3"$g?4"J)*'"/.'".3"4g?4T"&$.0" %/71(6&(,"7$(4%76+"

&$%3'",%33(1(/7(&"*-./")%/,%/8"J'$%&"-$(/.4(/./"1(5(6+&",%33(1(/7(&"%/"'$("'0."

%/3(1367(&"6/,"0%++")(",%&7*&&(,"%/":(7'%./"a>?>^T"JZ%8*1("a>!@ET>"B/"'$%&"6/6+<&%&"

'$(" -1.'(%/" 7./7(/'16'%./&" *&(,"0(1(" 6,Ñ*&'(," &." '$(" &64("Ö").*/," .3" !ab;

+6)(++(,"-1.'(%/"Js_?ÖT"(=%&'&"%/"&.+*'%./"%/").'$"76&(&A"%/".1,(1"'."6++.0",%1(7'"

7.4-61%&./".3"'$(",6'6>"""""""



!"#$%&'(N 

 !^!"

"

<1=>5:(Q/.G?("1234=57@2(4B(60:@1678(201B3(I1BB:5:C6:2(>94C(A1CI1C=/((

JIT"!W"J81(<T"6/,"!ab"J81((/T"7$(4%76+"&$%3'",%33(1(/7(&"3.1"1(&./6/7(&".3"!ab;
+6)(++(,"4g?4"*-./"%/'(167'%./"0%'$"!_b;+6)(++(,"wê^"%/"6"!K!"4.+61"16'%."JC["
yz"(67$;"s@[Ö"4g?4").*/,T>"I++"7$(4%76+"&$%3'",%33(1(/7(&" +.76'(" '." '$("'.-"
$6+3" .3" '$(" 4.+(7*+(" JEk" 6/," ]\" +..-&T" &$.0/" 6&" 6" &*1367(" 1(-1(&(/'6'%./"
J.16/8(T>""i(,")61&",(/.'("1(&%,*(&"'$6'"&$.0"&%8/%3%76/'"k:9"*-./"6,,%'%./".3"
_[yz" wê^A" )*'" 61(" )1.6,(/(," )(<./," ,('(7'%./" ,*(" '." (=7$6/8(" +%/("
)1.6,(/%/8"0$(/"'$("7./7(/'16'%./".3"wê^"%&"%/71(6&(,"'."C[yz>"JET"!W"J81(<T"
6/," !ab" J-%/2T" 7$(4%76+" &$%3'" ,%33(1(/7(&" 0$(/" !ab;+6)(++(," $g?4" 6/," !_b;
+6)(++(," wê^" 61(" 4%=(," %/" 6" !K^" 4.+61" 16'%." JC[yz" K" _C[yz" ;" s@[Ö" $g?4"
).*/,T>" " " i(&%,*(&" '$6'" &$.0"$%8$"9i\" 16'(&" 61(" $%8$+%8$'(," %/" <(++.0").=(&"
6/," &$.0/" %/" <(++.0" ./" '$(" &'1*7'*1(" .3" $g?4>" " ].''(," +%/(&" 1(-1(&(/'" ?"
&'6/,61,",(5%6'%./&".3"'$("4(6/".5(1"'$("(/'%1(",6'6&('>""
"

#$("76+7*+6'%./".3" '$(")%/,%/8"633%/%'%(&"6++.0&" '$("(&'%46'%./".3" '$("Ö").*/,"

!ab;+6)(++(,"-1.'(%/"%/"'$("9i\"(=-(1%4(/'&"-1(&(/'(,"%/"Z%8*1(&"a>_A"a>^>""Z.1"

'$(" 4g?4;wê^" %/'(167'%./" 6/," *&%/8" ^[yz" .3" ).'$" -1.'(%/&A" '$(" ).*/,"

-.-*+6'%./".3"4g?4"%&"76+7*+6'(,"'."s@^ÖA"0$%+("%/"'$("$g?4;wê^"7.4-+(="'$("

Ö").*/,"$g?4" %&"sY>CÖ>" " \='16-.+6'%/8" '$(" J:^!kTwê^;$g?4" " 9i\",6'6" '." 6"

-.-*+6'%./" .3" ).*/," $g?4" .3" @^Ö" " -1.,*7(&" 6" -1.3%+(" '$6'" %&" &%4%+61" %/"

64-+%'*,(" '." '$(" ,6'6" .)'6%/(," 3.1" '$(" J:^!kTwê^;4g?4" %/'(167'%./" JZ%8*1("

a>!_TA"&$.0%/8"'$6'"'$(",%33(1(/7("%/"64-+%'*,(".3"'$("9i\"16'(&""-1(,.4%/6/'+<"

%&",*("'.",%33(1(/7(&"%/"'$("-.-*+6'%./".3"'$(").*/,"7.4-+(="6/,"/.'"'."6+'(1(,"

(=7$6/8("16'(&")('0((/"'$("&*)*/%'&".3"'$("'0."7.4-+(=(&"JZ%8*1("a>!_T>"""""""



!"#$%&'(N 

 !^?"

"

<1=>5:(Q/.K?(%0:($'&(7@9813>I:(I:91632(I1BB:5:C6:2( 1C( 30:(949>87314C(4B(

A4>CI(29:61:2/""#$("9i\"-1.3%+("3.1"'$("J:^!kTwê^;4g?4"%/'(167'%./"%&"&$.0/"
%/" 1(," ,.'&" 1(-.1'%/8" ./" 6" -.-*+6'%./" .3" ).*/," !ab;4g?4" .3" ?aÖ>" " #$(" 9i\"
,6'6" 3.1" '$(" J:^!kTwê^;$g?4" " %/'(167'%./" &$.0/" %/" Z%8*1(" a>^E" J-6/(+" %T"
.1%8%/6'%/8" 31.4" ^>?Ö" .3" ).*/," !ab;$g?4" A" 61(" $(1(" (='16-.+6'(," '." 6"
-.-*+6'%./".3").*/,"!ab;$g?4".3"?aÖ"6/,"61("&$.0/"6&")+*(".-(/",.'&>""""""

"

#." %/5(&'%86'(" '$("1(+6'%./&$%-")('0((/" '$("-.-*+6'%./".3" '$(").*/,"7.4-+(="

0%'$" '$(" 64-+%'*,(" .3" '$(" 9i\" ,6'6" 3*1'$(1A" %/'(14.+(7*+61" 9i\" (=-(1%4(/'&"

0(1("7611%(,".*'"*&%/8"'$1((",%33(1(/'"7./7(/'16'%./&".3"H#:d;+6)(++(,J:^!kT;

wê^A" 0$%7$" 06&" 4%=(," 0%'$" !ab;4g?4" %/" 4.+61" 16'%.&" !K!A" !K@" 6/," !K!a"

Jwê^K4g?4T>" " #$(" (=67'" 7./7(/'16'%./&" *&(," 0(1(" 6&" 3.++.0&A" ^[yz" wê^" K"

^[yz"4g?4"Js@^Ö").*/,"4g?4T" A"a[yz"wê^" K"!a[yz"4g?4"Js?!Ö").*/,"

4g?4T""6/,"![yz"wê^"K"!a[yz"4g?4"Js_>aÖ").*/,"4g?4T""#$("3*++",6'6&('"

.)'6%/(,"%&"&$.0/"%/"Z%8*1("a>!aI>""I&"(=-(7'(,"'$(".)&(15(,"9i\"16'(&"1(,*7("

%/"64-+%'*,("6&"'$("-.-*+6'%./".3"'$(").*/,"!ab;4g?4"1(,*7(&"31.4"s@^Ö"'."

s?!Ö"6/,"s_>aÖ>""#$("9i\",6'6"3.1"1(&%,*(&"!;!?"%/"'$("b"'(14%/*&"6/,"'$("I"

&'16/,"0(1("&*44(,"3.1"(67$"H#:d;wê^"7./7(/'16'%./A"6/,"61("-+.''(,"686%/&'"

'$("Ö).*/,"!ab;4g?4"%/"Z%8*1("a>!aE"J9i\&"./+<"31.4"'$("1(8%./"0(1("7$.&(/"

&%/7("'$(<",%&-+6<"'$("&46++(&'"(11.1"%/"'$("4(6&*1(4(/'T>""#$("1(&*+'%/8"7*15("

76/" )(" 3%''(," '." 6" )%/,%/8" %&.'$(14" 0%'$" 6" h," .3" ^CyzA" &$.0%/8" '$6'" '$("

64-+%'*,(".3"'$("9i\"16'(&"3.++.0&"'$("'$(14.,</64%7&".3")%/,%/8>"""
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 !^@"

"

<1=>5:( Q/.Q?( ( !4C6:C357314COI:9:CI:C3( $'&2( B45( 30:( abSO@_E@(

1C3:576314C/" " JIT" B/'(14.+(7*+61" 9i\" -1.3%+(&" .)'6%/(," *&%/8" !aê;+6)(++(,"
4g?4"6/,"H#:d;J:^!kTwê^"K"^[yz"!aê;4g?4J1(,TA".1"a[yz"H#:d;J:^!kTwê^"
K" !a[yz" !aê;4g?4J81(<T" .1" ![yz" H#:d;J:^!kTwê^" K" !a[yz" !aê;
4g?4J81((/T>" "]6'6" 3.1" '$("b;'(14%/*&" 6/," '$("I" &'16/,"61("$%8$+%8$'(," %/" 6"
<(++.0").=>" "#$(" &(7./,61<" &'1*7'*1("(+(4(/'&".3"4g?4"61(" &$.0/"./" '.-".3"
'$("816-$"6&"761'../&>""JET""9i\",6'6"3.1"1(&%,*(&"!;!?A"61%&%/8"*-./"'%'16'%./".3"
!aê;4g?4" 0%'$" H#:d;J:^!kTwê^>" " ]6'6" 3.1" '$(" &-(7%3%(," 1(&%,*(&" 6'" (67$"
'%'16'%./"-.%/'"0(1("&*44(,"6/,"61("-+.''(,"*&%/8"'$("&64("7.+.*1"6&"%/"I>""#$("
&.+%,"1(,"+%/("1(-1(&(/'&"6")%/,%/8"7*15("*&%/8"'$("76+7*+6'(,"h,".3"^Cyz"3.1"'$("
wê^;4g?4"6&&.7%6'%./>"""""""

"

Q/E/K(h>7C313731;:(235>63>578(1C;:231=7314C(4B(9543:1CO9543:1C(1C3:576314C2(

1C(30:(:758D(237=:2(4B(7@D841I(B45@7314C(

"

#$("9i\",6'6"-1(&(/'(,"%/"Z%8*1(&"a>_A"a>^"0(1("6/6+<&(,"%/"6"`*6/'%'6'%5("06<"

)<"-(13.14%/8"&%4*+6'(,"6//(6+%/8"76+7*+6'%./&"%/"'.1&%./"6/8+("&-67("%/".1,(1"

'." 4%/%4%&(" '$(" 681((4(/'" )('0((/" '$(" (=-(1%4(/'6++<" .)&(15(," 6/," )672;

76+7*+6'(," å?" 16'(&>" " #." 8(/(16'(" 6" ,6'6&('" &*%'6)+(" 3.1" '$%&" 6/6+<&%&A" 9i\&"

61%&%/8"31.4"-.&%'%./"^!"6/,"@@"3.1"'$("wê^;$g?4"%/'(167'%./"0(1("4(6&*1(,"

%/" '0." %/,(-(/,(/'" (=-(1%4(/'&" 6/," '$(" 65(168("9i\"56+*(" 3.1" (67$" 1(&%,*("

06&"*&(,"3.1"3%''%/8>" "Z.1"'$("wê^;4g?4"%/'(167'%./A"1(&./6/7(&"%/"'$("Ek"6/,"

]\"+..-",%&6--(61"%/"'$(".=%,%F(,"&-(7'1*4"0$(/"'$("&-%/"+6)(+"%&"6''67$(,"6'"

-.&%'%./&"@@"6/,"^!>" "#.".)'6%/"6/"(&'%46'(" 3.1" '$("å?"16'(" 3.1" '$(&("1(&%,*(&A"

'$(" 9i\" (=-(1%4(/'&" J*&%/8" &-%/;+6)(++(," wê^" 6'" -.&%'%./&" @@" 6/," ^!T" 0(1("

1(-(6'(,"0%'$"561%(,"-1.'(%/"7./7(/'16'%./&"'.K"!T"%4-1.5("'$("&%8/6+;'.;/.%&("

16'%." 6/," ?T" 1(,*7(" '$(" 7./7(/'16'%./" .3" '$(" ).*/," 7.4-+(=" &." '$6'" 6" 4.1("

677*16'(" å?" 16'(" 76/" )(" 4(6&*1(," J'%'16'%./" ,6'6" 3.1" J:^!kTwê^;4g?4" 61("

&$.0/" %/"Z%8*1("a>!aT>" "9i\&"0(1(" '$(/"(='16-.+6'(," '." '$(%1"56+*(&" 3.1"6"!K!"

7.4-+(="*&%/8"'$("4(6&*1(,"h,".3"^Cyz"6/,"'$("1(&*+'%/8",6'6&('"06&"*&(,"3.1"

`*6/'%'6'%5("6/6+<&%&".3"'$("&'1*7'*16+"-1.-(1'%(&".3"'$("1(&*+'%/8"7.4-+(=>"
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 !^_"

"

#$(" ,.72%/8" -1.'.7.+" ,(5(+.-(," '." 5%&*6+%&(" '$("06<" '$(" -1.'(%/&" %/'(167'" %/"

&.+*'%./" %&" ,(&71%)(," %/" :(7'%./" ?>?>!!>" " E1%(3+<" %'" 7./&%&'&" .3" '$1((" &'(-&K" !T"

&'61'%/8"31.4"16/,.4"-.&%'%./&"'$("-1.'(%/&"j7.4("'.8('$(1V"6&"1%8%,").,%(&A")<"

-(13.14%/8" 6/" (/(18<" 4%/%4%&6'%./" .3" '$(" 7$(4%76+" &$%3'&" .)&(15(," %/" '$("

%/'(1367(A" ?T" 6" &%4*+6'(," 6//(6+%/8" 1*/" %&" -(13.14(," *&%/8" '$(" 9i\" 6/," '$("

7$(4%76+"&$%3'",6'6"6&"1(&'16%/'&"0%'$"'$("&%,(;7$6%/&"+(3'"31(("'."1.'6'(A"6/,"@T"

'$("3%/6+"&'(-"7./&%&'&".3"6/"(/(18<"4%/%4%&6'%./"%/"'.1&%./"6/8+("&-67(>"":(7'%./"

a>?>_>!"0%++"-1(&(/'"'$(",6'6"3.1"'$("%/$%)%'.1<"Jwê^;4g?4T"6/,"j76'6+<'%7V"Jwê^;

$g?4T"%/'(167'%./&"0$%+(":(7'%./"a>?>_>?"0%++",%&7*&&"'$("wê^;wê^"%/'(167'%./>"

"

Q/E/K/.()C01A1314C(4B(7@D841I(B45@7314C(AD(2>995:2214C(4B(64CB45@7314C78(

2373:2(

"

m&%/8"6"&%/8+("7./3.14(1"1(-1(&(/'6'%./".3"'$("%/'(1;7./5(1'%/8"&-(7%(&"J0$%+("

'$("H#:d" &%,(" 7$6%/" %&" 1(-1(&(/'(," )<" 6" a;4(4)(1(," (/&(4)+(TA" 1(6&./6)+("

681((4(/'")('0((/"'$(".)&(15(,"6/,"'$("76+7*+6'(,"9i\",6'6"06&"67$%(5(,"3.1"

).'$" '$(" %/$%)%'.1<" 6/," '$(" 64<+.%,;-1.4.'%/8" %/'(167'%./&>" " Z.1" '$(" wê^;

4g?4"6&&.7%6'%./"6"É" 367'.1" J(`>"?aA" :(7'%./"?>@>!!T".3"[>a?"06&".)'6%/(," 3.1"

'$(" )(&'" &7.1%/8" &'1*7'*1(A" 0$%7$" ,(7.4-.&(&" '." [>_!" 6/," [>^a" 3.1" '$(" ,6'6"

61%&%/8" 31.4"-.&%'%./"@@"6/,"^!" 1(&-(7'%5(+<" JZ%8*1("a>!^I;kT>" "#$(" &'1*7'*1("

,%&-+6<%/8" '$(" +.0(&'"É" 367'.1" &$.0&" 6" $(6,;'.;$(6," 6&&.7%6'%./"0%'$" '$("]\"

+..-&" .3" '$(" '0." 4./.4(1&" -61'%7%-6'%/8" %/" '$(" %/'(1367(" JZ%8*1(" a>!^]T>""

i(6&./6)+(" 7./5(18(/7(A" 0%'$" '$(" ![" +.0(&'" (/(18<" &'1*7'*1(&" &$61%/8" 6"

)672)./("iH:]".3"_{")('0((/"'$(%1"4g?4"&*)*/%'&"&*88(&'"'$6'"'$("&'1*7'*1("

&$.0/" %/" Z%8*1(" a>!^]" 1(-1(&(/'&" '$("46%/" $('(1.,%4(1" &-(7%(&" %/" &.+*'%./>""

#$(",6'6".)'6%/(,"0$(/"'$("H#:d"06&"6''67$(,"6'"-.&%'%./"?["0(1("/.'"*&(,"

,*1%/8"3%''%/8"6&"'$(<"0(1("7./&%,(1(,"'.")(",*("'."/./;&-(7%3%7"H#:d")%/,%/8"

J&(("Z%8*1("a>aT"6/,"'$*&"'$(%1"76+7*+6'(,"56+*(&"&$.*+,")("J7+.&("'.T"F(1.>""

""""""""""""""
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"

<1=>5:( Q/.S?( H1C=8:( 64CB45@:5( 5:95:2:C37314C( L*o.M( B45( 30:( abSO@_E@(

1C3:576314C/""9i\",6'6"3%''%/8"3.1"'$("wê^;4g?4"%/'(167'%./"0$(/"'$("&-%/"+6)(+"
%&"6''67$(,"6'"-.&%'%./"^!"JITA"@@"JET"R1"?["JkT>""E+672"+%/(&"1(-1(&(/'"'$("3%'"'."
'$(",6'6"6/,"1(,",.'&"'$("(=-(1%4(/'6++<"4(6&*1(,"å?"16'(&>""]6'6"61%&%/8"31.4"
-.&%'%./"?["0(1("/.'"*&(," %/" '$(" 3%''%/8" J&(("Z%8*1("a>aT>" "i(,"71.&&(&",(/.'("
1(&%,*(&" '$6'"&$.0"+618("9i\"16'(&" '$6'",."/.'" 3%'" %/" '$("&76+("*&(,"$(1(>" " J]T"
#$(" +.0(&'"É" 367'.1",%4(1"&'1*7'*1(".3" '$("wê^;4g?4"$('(1.,%4(1>" "wê^"6/,"
4g?4" 61(" &$.0/" %/" 6" 761'../" 1(-1(&(/'6'%./" J1(," 6/," 81((/" 7.+.*1"
1(&-(7'%5(+<T>"#$("]\"+..-".3"4g?4"%&"$%8$+%8$'(,"%/")+*(A"'$("Ek"+..-"%/"81((/"
6/,"'$("ZG"+..-"%/"-%/2>" "#$("-.&%'%./&"6'"0$%7$"'$("&-%/"+6)(+" %&"6''67$(,"61("
&$.0/"6&"&-$(1(&"./"wê^>"""

""

k+.&("6/6+<&%&".3"'$(&(",6'6A"$.0(5(1A"1(5(6+&"&%8/%3%76/'".*'+%(1&>" ":-(7%3%76++<A"

1(&%,*(&"%/"'$("]\"+..-".3"4g?4"3.1").'$"'$("k@@"6/,"k^!"&%'(&"6/,"%/"'$("b;

'(14%/6+" 1(8%./" 0$(/" H#:d" %&" 6''67$(," 6'" -.&%'%./" @@" ,." /.'" 3.++.0" '$("

-1(,%7'(,"9i\"-6''(1/"JZ%8*1("a>!^IA"ET>"""""

"

B/" '$(" 76&(" .3" '$(" %/'(167'%./" .3" wê^" 0%'$" $g?4" 6" &%/8+(" 7./3.14(1"

1(-1(&(/'6'%./"JbÄ!T"<%(+,&"6/".5(16++"É"367'.1".3"[>^a"J[>X@"3.1"'$(",6'6"31.4"

-.&%'%./"@@"6/,"[>_!"3.1"'$("-.&%'%./"^!"1(&-(7'%5(+<T"JZ%8*1("a>!XIA"ET>""I86%/A"
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 !^^"

'$("+.0(&'"É"367'.1"&'1*7'*1("&$.0&"6"$(6,;'.;$(6,",%4(1"'$6'"&$61(&"6"&%4%+61"

.5(16++" 7./3%8*16'%./" 0%'$" '$(" wê^;4g?4" JZ%8*1(" a>!X]T>" " W.0(5(1A" '(11%)+("

7./5(18(/7("J'$(")672)./("iH:]")('0((/"'$("$g?4"&*)*/%'&".3"'$("!["+.0(&'"

(/(18<"&'1*7'*1(&"%&"76+7*+6'(,"6'"?[{T"&*88(&'&"'$6'"'$(1("%&"/.'"./+<"&'1*7'*1("

%/" &.+*'%./>" " #$("46Ñ.1%'<" .3" '$(" %/'(14.+(7*+61" 7./'67'&" 61(" 686%/"4(,%6'(,"

'$1.*8$" '$(" ]\" +.-&" .3" ).'$" 4./.4(1&" 6&" &$.0/" %/" Z%8*1(" a>!X]>" " u*'+%(1&"

+.76'("%/"'$("b;'(14%/6+"!["1(&%,*(&"3.1").'$"@@"6/,"^!"&%'(&"6/,"'$("]\"+..-".1"

1(&%,*(&"YaA"Y^"%/"'$("k;'(14%/*&"0$(/"'$("&-%/"+6)(+"%&"6''67$(,"6'"-.&%'%./"@@>"

I86%/A" ,6'6" 61%&%/8" 31.4" -.&%'%./" ?[" 0(1(" /.'" *&(," ,*1%/8" 3%''%/8" 6/," '$(%1"

76+7*+6'(,"56+*(&"&$.*+,")("J7+.&("'.T"F(1."JZ%8*1("a>!X]T>""#$("9i\",6'6"3.1"'$("

%/$%)%'.1<" wê^;4g?4" 6/," '$(" -1.4.'%/8" wê^;$g?4" %/'(167'%./" 0(1("

76+7*+6'(," *&%/8" '$(" &64(" -.-*+6'%./" .3" ).*/," &-(7%(&" '." 6++.0" ,%1(7'"

7.4-61%&./"J@^Ö"%/").'$"76&(&T>"""

"

<1=>5:( Q/.T?( H1C=8:( 64CB45@:5( 5:95:2:C37314C( L*o.M( B45( 30:( abSO0_E@(

1C3:576314C/""9i\",6'6"3%''%/8"3.1"'$("wê^;$g?4"%/'(167'%./"0$(/"'$("&-%/"+6)(+"
%&"6''67$(,"6'"-.&%'%./"^!"JITA"@@"JET".1"?["JkT>""E+672"+%/(&"1(-1(&(/'"'$("3%'"'."
'$(" ,6'6" 6/," 1(," ,.'&" ,(/.'(" $(" (=-(1%4(/'6++<" 4(6&*1(," 9i\" 16'(&>" " ]6'6"
61%&%/8"31.4"-.&%'%./"?["0(1("/.'"*&(,"%/"'$("3%''%/8>" "J]T"#$("+.0(&'"É"367'.1"
,%4(1"&'1*7'*1(".3"'$("wê^;$g?4"$('(1.,%4(1>" "wê^"6/,"$g?4"61("&$.0/"%/"6"
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 !^X"

761'../" 1(-1(&(/'6'%./" J1(," 6/," 81((/" 7.+.*1" 1(&-(7%'5(+<T>" #$(" ]\" +..-" .3"
$g?4"%&"$%8$+%8$'(,"%/")+*(A"'$("Ek"+..-"%/"81((/"6/,"'$("ZG"+..-"%/"-%/2>""#$("
-.&%'%./&"6'"0$%7$"'$("&-%/"+6)(+"%&"6''67$(,"61("&$.0/"6&"&-$(1(&"./"wê^>"""

#$("1(&*+'&"&$.0/"%/"Z%8*1(&"a>!^A"a>!X"&$.0"'$6'"6"&%/8+(",%4(1"7./3.146'%./"

%&" &*33%7%(/'" '." ,(&71%)(" '$(" 9i\" ,6'6" 6,(`*6'(+<" 0(++>" " W.0(5(1A" '." 3*++<"

,(&71%)(" '$(" -1.'(%/" 6&&.7%6'%./" %/" ).'$" 76&(&A" 6/" (/&(4)+(" .3" &-(7%(&" %&"

/((,(,>""#$%&"%&"/.'"&*1-1%&%/8"&%/7("'$("&<&'(4"*/,(1"%/5(&'%86'%./"%&"7.4-+(="

6/," %/5.+5(&" 6881(86'%./;-1./(" 4.+(7*+(&>" " #$(" '$(.1('%76+" 3164(0.12"

,(&71%)(," %/" :(7'%./" ?>!>?" 6++.0&" '$(" (/&(4)+(" 65(168%/8" )('0((/" 4*+'%-+("

7./3.146'%./&".3"'$("%/'(167'%/8"&-(7%(&A"%3"'$.&("61("%/"36&'"(=7$6/8(")('0((/"

(67$".'$(1"J&(("Z%8*1("!>!_A":(7'%./"!>a>_>?"6/,":(7'%./"?>!>?T>""#$*&A"65(168%/8"

)('0((/" '0." JbÄ?TA" '$1((" JbÄ@T" .1" &%=" " JbÄ^A" ./+<" 3.1" '$(" wê^;$g?4"

%/'(167'%./T" 6+'(1/6'%/8" &'6'(&" 06&" 7611%(," .*'" 6&" ,(&71%)(," %/" 1(3(1(/7(" ?[Y>"""

Z.1" '$(" wê^;4g?4" %/'(167'%./" 6" 16-%," ,(71(6&(" %/" '$(" É" 367'.1" %&" .)&(15(,"

0$(/"b" %&" %/71(6&(," '."?" JÉÄ[>@YT"0%'$"/." 3*1'$(1" &%8/%3%76/'",(71(6&("0$(/"

bÄ@" JÉÄ[>@CT" 6&" 4./%'.1(," )<" ).'$" É(" 6/," É((" J&((" :(7'%./" ?>@>!!T" 0$%7$"

6+4.&'".5(1+6<>"b.'6)+<"6"É"367'.1".3"[>@?"0.*+,")(".)'6%/(,"%3"'$("`*6+%'<".3"'$("

3%'" 06&" 7.4-616)+(" 0%'$" '$(" (11.1" .3" '$(" 4(6&*1(4(/'" JZ%8*1(&" a>!CI" 6/,"

a>!YI"-6/(+&"%;%%%T>""B/"'$("76&(".3"'$("wê^;$g?4"6&&.7%6'%./A"6"&%4%+61")($65%.*1"

%&" .)&(15(," 3.1" É((A" 0$%7$" -+6'(6*&" 63'(1" bÄ?A" )*'" /.'" 3.1" É(" 0$%7$" %&"

&%8/%3%76/'+<" $%8$(1" %/" 6++" 76&(&>" #$%&" .)&(156'%./" 1(5(6+&" '$6'" '$(" (/'%1("

(/&(4)+(" J![[" &'1*7'*1(&T" %&" 1(`*%1(," '." ,(&71%)(" '$(" 9i\",6'6" 3.1" '$("wê^;

$g?4" 6&&.7%6'%./" 6/," 76/" )(" (=-+6%/(," )<" '$(" &'.7$6&'%7" .1%(/'6'%./" .3" '$("

$g?4" &*)*/%'" %/&%,(" '$(" (/&(4)+(" JZ%8*1(&" a>!CE" 6/," a>!YET>" " u/" '$(" .'$(1"

$6/,"6/" %/,%5%,*6+"wê^;4g?4"(/&(4)+("4(4)(1"76/",(&71%)(" '$(",6'6"4.1("

1(6,%+<" J6&"É(("6/,"É(".5(1+6<T>" "#$*&A" 6/"(/&(4)+(" &%F(".3"?"06&"7$.&(/" 3.1"

3*1'$(1" 6/6+<&%&" J9i\" 3%'&" 61(" &$.0/" %/" Z%8*1(" a>?[T>" " Z*1'$(1" 6/6+<&%&" '."

%,(/'%3<"0$('$(1"'$("%4-1.5(4(/'"%/"'$("3%'"%&"&'6'%&'%76++<"&%8/%3%76/'".1"76/")("

%4-1.5(," )<" 7./&%,(16'%./" .3" (5(/" +618(1" (/&(4)+(&" .3" 7./3.14(1&" 0%++" )("

/((,(,>""""

"

"
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"

<1=>5:( Q/.V?( F>83198:( 64CB45@:5( 5:95:2:C37314C( L*oE( 45( *oGM( 4B( _E@(

1C3:576314C2/( ( k.11(+6'%./" -+.'&" )('0((/" '$(" .)&(15(," 6/," '$(" 76+7*+6'(," å?"
16'(&" 3.1" '$(" wê^;4g?4" JIT" 6/," '$(" wê^;$g?4" JET" %/'(167'%./&>" " #$(" &%/8+("
7./3.14(1"1(-1(&(/'6'%./"JbÄ!T"%&"&$.0/"%/"-6/(+&"%A"'0."7./3.14(1&"JbÄ?T"%/"
-6/(+&"%%"6/,"'$1(("7./3.14(1&"61("&$.0/"%/"-6/(+&"%%%>""#$("76+7*+6'(,"å?"16'(&"
&$.0/" 1(-1(&(/'" '$(" 65(168(" 56+*(&" J-(1" 1(&%,*(TA" )672;76+7*+6'(," 31.4" a["
%/,(-(/,(/'" 76+7*+6'%./&>" " " I++" (/&(4)+(" 4(4)(1&" 0(1(" (`*6++<" 0(%8$'(,"
,*1%/8"'$("76+7*+6'%./&>"

"
"

<1=>5:(Q/.W?(,:9:CI:C6:(4B(30:(h(B76345(4C(30:(:C2:@A8:(21i:/(

9+.'&".3" '$(" 76+7*+6'(,"É" 367'.1"5(1&*&" '$(" &%F(".3" '$("(/&(4)+(".3" %/'(167'%/8"
&-(7%(&"3.1"'$("wê^;4g?4"JIT"6/,"'$("wê^;$g?4"JET"%/'(167'%./&>"#$(".5(16++"É"
367'.1" %&" &$.0/>" " #$(" É" 367'.1&" &$.0/" 1(-1(&(/'" '$(" 65(168(" 56+*(&" J-(1"
1(&%,*(T")672;76+7*+6'(,"31.4"a["%/,(-(/,(/'"76+7*+6'%./&"JÉ(T".1"'$("É"367'.1"
.3"'$("65(168(",6'6&('"JÉ((T"6/,"'$("(11.1")61&",(/.'("./("&'6/,61,",(5%6'%./"
.3"'$("4(6/>""]6&$(,"1(,"+%/(&"1(-1(&(/'"'$(")(&'"É"367'.1"-.&&%)+(".)'6%/(,"3.1"
(67$" ,6'6&('A" %3" '$(" `*6+%'<" .3" '$(" 3%'" %&" 7.4-616)+(" '." '$(" (11.1" .3" '$("
(=-(1%4(/'" 6/," %&" 76+7*+6'(," 6&" ,(&71%)(," %/@C^>" " E1%(3+<A" (11.1&" 3.1" (67$" 9i\"
16'("0(1("4*+'%-+%(,")<"6"16/,.4"/*4)(1")('0((/";!"6/,"!"6/,"'$%&"-1.,*7'"
06&" '$(/" 6,,(," '." '$(" 4(6&*1(," 9i\" 16'(>" " I" É" 367'.1" 06&" '$(/" 76+7*+6'(,"



!"#$%&'(N 

 !^Y"

)('0((/" '$(" (=-(1%4(/'6++<" 4(6&*1(," ,6'6" 6/," '$%&" j61'%3%7%6+V" ,6'6&('>" " #$%&"
-1.7(&&"06&"1(-(6'(,"![["'%4(&"6/,"'$("65(168("É"367'.1"%&"1(-.1'(,"$(1("J1(,"
+%/(&T>"

"

<1=>5:(Q/EX?(#=5::@:C3(A:3P::C(:R9:51@:C378(7CI(A76cO6786>873:I($'&2>"
9i\" ,6'6" 3%''%/8" 3.1" '$(" wê^;4g?4" %/'(167'%./" JIT" .1" 3.1" '$(" wê^;4g?4"
%/'(167'%./A"0$(/"'$("&-%/"+6)(+"%&"6''67$(,"6'"-.&%'%./"^!"J+(3'TA"@@"J4%,,+(T".1"
?["J1%8$'T"*&%/8"6/"(/&(4)+("&%F(".3"'0."JbÄ?T>""E+672"+%/(&"1(-1(&(/'"'$("3%'"'."
'$(" ,6'6" 6/," 1(," ,.'&" ,(/.'(" $(" (=-(1%4(/'6++<" 4(6&*1(," 9i\" 16'(&>" " ]6'6"
61%&%/8"31.4"-.&%'%./"?["0(1("/.'"*&(,"%/"'$("3%''%/8>"""
"

#$(" (/&(4)+(" 76+7*+6'%./&" -1(&(/'(," &." 361" 6&&*4(" 6/" (`*6+" -.-*+6'%./" 3.1"

(67$".3"'$("(/&(4)+("4(4)(1&>""W.0(5(1A"'$%&"4%8$'"/.'")("'$("76&(>""#$(",6'6"

&$.0/" %/"Z%8*1(&"a>!X" 6/,"a>!CA"0$(1(" '$(" (/&(4)+(" &%F(" %&" !A" &$.0" '$6'" '$("

46Ñ.1%'<".3"'$("9i\",6'6"76/")("(=-+6%/(,"*&%/8"6"&%/8+("7./3.146'%./"6/,"'$*&"

'$("-.-*+6'%./".3"'$("6,,%'%./6+"&'6'(J&T"4*&'")("+.0>""#."'(&'"'$%&"$<-.'$(&%&A"6"

&(1%(&".3"76+7*+6'%./&"06&"-(13.14(,")<"6,Ñ*&'%/8"'$("-.-*+6'%./".3"'$("46Ñ.1"

6/," 4%/.1" &-(7%(&" *&%/8" 6/" (/&(4)+(" &%F(" .3" ?>" " I&" &$.0/" %/" Z%8*1(" a>?!" 6"

$%8$(1"-.-*+6'%./".3"'$("4%/.1"&-(7%(&"%&"/((,(,"'.".-'%4%&("'$("3%'"'."'$("wê^;

$g?4",6'6"J'$("É"367'.1"3+6''(/&"6'"6"-.-*+6'%./".3"s?[Ö"3.1"'$("4%/.1"&-(7%(&T"

7.4-61(,"0%'$"'$(",6'6"3.1"'$("wê^;4g?4"%/'(167'%./"J'$("É"367'.1"-+6'(*6(&"

6'" s![ÖT>" " k1.&&;56+%,6'%./" 0%'$" &'6'%&'%76+" '..+&" J&*7$" 6&" Ñ672;2/%3("

76+7*+6'%./&T"0%++")("/((,(,"'."65.%,".5(1;3%''%/8".3"'$(",6'6>"""



!"#$%&'(N 

 !X["

"

<1=>5:(Q/E.?($49>87314C(4B(783:5C731;:(9543:1C(2373:2/(

#$(",(-(/,(/7(".3"'$("É"367'.1"./"'$("-.-*+6'%./".3"'$("4%/.1"&-(7%(&"%&"&$.0/"
*&%/8" 6/" (/&(4)+(" &%F(" .3" ?" 3.1" '$(" wê^;4g?4" JIT" 6/," '$(" wê^;$g?4" JET"
%/'(167'%./&>""#$("É"367'.1&"&$.0/"1(-1(&(/'"'$("65(168("56+*(&")672;76+7*+6'(,"
31.4"a[" %/,(-(/,(/'" 76+7*+6'%./&" JÉ(T".1" '$("É" 367'.1".3" '$(" 65(168(",6'6&('"
JÉ((T"6/,"'$("(11.1")61&",(/.'("./("&'6/,61,",(5%6'%./".3"'$("4(6/>"
"

#$(" (/&(4)+(" 76+7*+6'%./&A" %/" 7./'16&'" 0%'$" '$(" '16,%'%./6+" bHi" &'1*7'*1("

76+7*+6'%./&A",."/.'"<%(+,"6"*/%`*("&'1*7'*1(>" " B/&'(6," '$(<"-1.5%,("6"16/8(".3"

,%33(1(/'" -.&&%)+(" &.+*'%./&>" " B/" '$(" 76&(" .3" 6" ,%4(1" 76+7*+6'%./" 6&" ,%&7*&&(,"

$(1(A"'$("76+7*+6'%./&"<%(+,"6",%&'1%)*'%./".3"-.&&%)+(".1%(/'6'%./&")('0((/"'$("

%/'(167'%/8"&-(7%(&>" "#$("1(&*+'&"76/")("1(-1(&(/'(,"4.&'"1(6,%+<" %/"&'1*7'*16+"

'(14&"*&%/8"6/"6'.4%7"-1.)6)%+%'<",(/&%'<"46-"6&",(&71%)(,"%/"1(3(1(/7(&"^YA_?^>"""

#$(",%&'1%)*'%./".3"4g?4"61.*/,"wê^"*&%/8"6/"(/&(4)+("&%F(".3"?"%&"&$.0/"%/"

Z%8*1("a>?!I"6/,"'$("7.4-+(4(/'61<"-%7'*1(".3"wê^"4.+(7*+(&"61.*/,"4g?4"%&"

&$.0/" %/"Z%8*1("a>?!E>"I" &*4461<".3" '$(",6'6" %&" &$.0/" %/"Z%8*1("a>??k"6&"6"

7./'67'"46->"

"

I&" &((/" %/" Z%8*1(" a>??A"4g?4"4.+(7*+(&" 7+*&'(1" 61.*/," '$(" ]\" +..-" .3" wê^A"

0$%7$" %&" '$("./+<" 1(8%./".3" '$("4.+(7*+(" '$6'"462(&" &%8/%3%76/'" 7./'67'&"0%'$"

4g?4>" " u/" '$(" .'$(1" $6/," wê^" &$.0&" 6" 7$6167'(1%&'%7" )%4.,6+" ,%&'1%)*'%./"

61.*/,"'$("]\"+..-".3"4g?4A"0%'$"./("7+*&'(1".3"4.+(7*+(&"367%/8"'$("g;&$(('"

7.4-1%&(," .3" '$(" IA" EA" \" 6/," ]" &'16/,&A" 0$%+(" '$(" &(7./," 7+*&'(1" .3" wê^"

4.+(7*+(&"+.76'(&".--.&%'("'$("(,8("&'16/,&"]"6/,"k>"""



!"#$%&'(N 

 !X!"

"

<1=>5:( Q/EE?( +51:C37314C78( I12351A>314C2( B45( 30:( 7224617314C( 4B( abS(P130(

@_E@/"":'1*7'*1(&".3"'$("'.-"a["&7.1%/8"(/&(4)+(&"JbÄ?A"?ça["&'1*7'*1(&T>""JIT"
wê^"%&"&$.0/"6&"1(,"761'../"6/,"'$(",%&'1%)*'%./".3"4g?4"4.+(7*+(&"61.*/,"%'"
%&" &$.0/" 6&" 81((/" 4(&$>" " #$(" -.&%'%./&" .3" '$(" &-%/" +6)(+" 61(" $%8$+%8$'(," %/"
&-$(1(&>" " JET" Hg?4" %&" &$.0/" 6&" 81((/" 761'../" 6/," wê^" %/" 1(," 4(&$>" " #$("
1(8%./&" &$.0%/8" %/71(6&(," 9i\" 16'(&" 61(" &$.0/" %/" ,%33(1(/'" 7.+.*1" ./" '$("
&'1*7'*1(" .3" 4g?4" J]\" +..-;)+*(A" Ek" +..-;1(," 6/," ZG" +..-;468(/'6T>" " I++"
,(/&%'<"46-&"61(",160/"0%'$"6"7*';.33".3"_[Ö>""JkT"k./'67'"46-"3.1"'$("a[")(&'"
&7.1%/8"(/&(4)+(&>""\5(1<"/./;$<,1.8(/"6'.4"0%'$"6/"%/'(14.+(7*+61",%&'6/7("
+(&&"'$6/"_{"'."6/<".'$(1"6'.4"%&"%,(/'%3%(,"6&"6"$%'>""#$("/*4)(1".3"7./'67'&"3.1"
6'.4&".3"(67$"1(&%,*("%&"7.+.*1;7.,(,"6&"&$.0/"%/"'$("7.+.*1;)61>"""

"

#$("&64("6/6+<&%&"06&"-(13.14(,"3.1"'$("wê^;$g?4"%/'(167'%./"JZ%8*1("a>?@T>"



!"#$%&'(N 

 !X?"

"

<1=>5:( Q/EG?( +51:C37314C78( I12351A>314C2( B45( 30:( 7224617314C( 4B( abS(P130(

0_E@/"":'1*7'*1(&".3"'$("'.-"a["&7.1%/8"(/&(4)+(&"JbÄ?A"?ça["&'1*7'*1(&T>""JIT"
wê^"%&"&$.0/"6&"1(,"761'../"6/,"'$(",%&'1%)*'%./".3"$g?4"4.+(7*+(&"61.*/,"%'"
%&" &$.0/" 6&" 81(<" 4(&$>" " #$(" -.&%'%./&" .3" '$(" &-%/" +6)(+" 61(" $%8$+%8$'(," %/"
&-$(1(&>""JET"Wg?4"%&"&$.0"6&"81(<"761'../"6/,"wê^"%/"1(,"4(&$>""#$("1(8%./&"
&$.0%/8"%/71(6&(,"9i\"16'(&"61("&$.0/"%/",%33(1(/'"7.+.*1"./"'$("&'1*7'*1(".3"
$g?4"J]\"+..-;)+*(A"Ek"+..-;1(,"6/,"ZG"+..-;468(/'6A"b;'(14%/*&;81((/T>""I++"
,(/&%'<"46-&"61(",160/"0%'$"6"7*';.33".3"_[Ö>""#$("-.&(".3"wê^"%&"'$("&64("6&"
'$("./(" %/"Z%8*1("a>?!" '."6++.0"7.4-61%&./>" " JkT"k./'67'"46-" 3.1" '$("a[")(&'"
&7.1%/8"(/&(4)+(&>""\5(1<"/./;$<,1.8(/"6'.4"0%'$"6/"%/'(14.+(7*+61",%&'6/7("
+(&&"'$6/"_{"'."6/<".'$(1"6'.4"%&"%,(/'%3%(,"6&"6"$%'>""#$("/*4)(1".3"7./'67'&"3.1"
6'.4&".3"(67$"1(&%,*("%&"7.+.*1;7.,(,"6&"&$.0/"%/"'$("7.+.*1;)61>"""

"

#$(" 6/6+<&%&" 1(5(6+(," '$("]\" +..-&" .3" ).'$"4.+(7*+(&" 6&" '$(" (-%7(/'1(" .3" '$("

wê^;$g?4"%/'(167'%./A"%/"6"&%4%+61"46//(1"6&"%'"06&".)&(15(,"3.1"'$("%/$%)%'.1<"



!"#$%&'(N 

 !X@"

wê^;4g?4"7.++%&%./>""W.0(5(1A"'$("6/8+(".3"$g?4",(/&%'<"%/"1(+6'%./"'."wê^"%&"

&%8/%3%76/'+<" 6+'(1(," %/" 7.4-61%&./" 0%'$" '$(" .1%(/'6'%./" '$6'" 4g?4" 6,.-'&"

0$(/").*/,"'."wê^"J7.4-61("81((/"6/,"81(<"4(&$(&"%/"Z%8*1(&"a>??IA"a>?@IT>"

Z%8*1("a>?_"&$.0&"6/".5(1+6<".3" '$(",(/&%'<"46-&".3"4g?4"6/,"$g?4"61.*/,"

wê^>"

"

<1=>5:( Q/EK?( ,1BB:5:C6:2( 1C( 30:( 451:C37314C78( I12351A>314C2( 4B( 30:( abSO

0_E@(7CI(30:(abSO@_E@(1C3:576314C2/""JIT"I/".5(1+6<".3"'$("(+(7'1./",(/&%'<"
46-&" J81(<;$g?4A" 81((/;4g?4T" &$.0/" %/" Z%8*1(&" a>?!I" 6/," a>??I>" " JET"
:'1*7'*1(&".3"'$("a")(&'"&7.1%/8"(/&(4)+(&".3"'$("wê^;4g?4"6&&.7%6'%./>"wê^"%&"
&$.0/"6&"16%/).0;7.+.*1(,"&*1367("6/,"4g?4"6&"1%))./&>"JkT"I&"%/"JET")*'"3.1"
$g?4>""I/"(/&(4)+("&%F(".3"?"06&"*&(,"%/"6++"76&(&>"""

"

#$(" 64<+.%," -1.4.'%/8" wê^;$g?4" %/'(167'%./" &((4&" '." )(" 4*7$" 4.1("

$('(1.8(/(.*&A" (=-6/,%/8" '." ).'$" &%,(&" .3" '$(" 6-%76+" 1(8%./" .3" wê^" J61.*/,"

91.@?TA"0$%+(" '$(" %/$%)%'.1<" %/'(167'%./" %&"4.1(" +.76+%&(,>" "#$("5.+*4(".3" '$("

wê^;4g?4" ,(/&%'<"46-" %&" 76+7*+6'(," 6'" X!aX{@A"0$%+(" '$(" wê^;$g?4"46-" %&"

6+4.&'" '0%7(" 6&" )%8" J!@^X[{@A" 6" 7*';.33" .3" _[Ö" 06&" *&(," %/" ).'$" 76&(&T>""

B/'(1(&'%/8+<A"'$(",%&'1%)*'%./&".3"4g?4"6/,"$g?4"61.*/,"wê^",."/.'".5(1+6<A"

6/".)&(156'%./A"0$%7$"4%8$'")(" %4-.1'6/'" 3.1" '$(".*'7.4(".3" 3%)1%+" 6&&(4)+<>""

b(0"61(6&" &$.0%/8"$%8$" %/'(14.+(7*+61" 7./'67'&" JEk"6/,"ZG" +..-&"6/," '$("I"

&'16/," .3" ).'$" wê^" 6/," $g?4T" 6--(61" %/" '$(" 7./'67'" 46-" &$.0/" %/" Z%8*1("

a>?@k>" " #$%&" -$(/.4(/./" %&" 6+&." ,(-%7'(," %/" '$(" 7$(4%76+" &$%3'" -(1'*1)6'%./"

,6'6A" %/"0$%7$" '$(" 7$(4%76+" &$%3'&",%33(1(/7(&"*-./")%/,%/8"61(" +618(1"6/,n.1"

4.1(" &-1(6," .*'" '$1.*8$.*'" '$(" &(`*(/7(" .3" ).'$" 4.+(7*+(&" 0$(/" wê^"

%/'(167'&"0%'$"$g?4"7.4-61(,"0%'$"4g?4"J:(7'%./"a>?>^T>" "#$("&-67("&64-+(,"

)<" wê^" 4.+(7*+(&" 61.*/," $g?4" ,.(&" /.'" &$.0" '$(" 7$6167'(1%&'%7" )%4.,6+"

,%&'1%)*'%./" .)&(15(," %/" Z%8*1(" a>??EA" )*'" %&" 4.1(" */%3.14+<" ,%&'1%)*'(,"

61.*/,"'$("6-%76+"1(8%./".3"$g?4"JZ%8*1("a>?@ET>"""""

"



!"#$%&'(N 

 !X_"

I"&'1%2%/8"7.11(+6'%./")('0((/"'$("$<,1.-$.)%7"&*1367(".3"4g?4"6/,"'$("&-67("

&64-+(," )<" wê^" %&" .)&(15(,A" 1(5(6+%/8" '$6'" '$(" %/'(167'%./" %&" 46%/+<" .3"

$<,1.-$.)%7" /6'*1(" JZ%8*1(" a>?aT>" " u/" '$(" .'$(1" $6/," '$(" 1(+6'%./" )('0((/"

$g?4V&" $<,1.-$.)%7" &*1367(" 6/," '$(" 4.+(7*+61" ,%&'1%)*'%./" .3" wê^" %&" /.'"

.)5%.*&>"":.4(".3"'$(",(/&%'<"+.76'(&".--.&%'("'."'$("$<,1.-$.)%7"1(8%./".3"'$("

]\"+..-"%/"$g?4A"71(6'(,"46%/+<")<"'$("7./'1%)*'%./&".3"Za^"6/,"c^[A")*'"&.4("

wê^"4.+(7*+(&" &((4" '." )(" 6''167'(," )<" '$(" /(86'%5(" 7$618(" .3" 1(&%,*(&"]@_A"

\@^A"]@C"JZ%8*1("a>?^T>""B4-.1'6/'+<A"]@_"6/,"]@C"61("/.'"-1(&(/'"%/"4g?4>"

"

<1=>5:(Q/EQ?("DI54904A16(1C3:576314C2(A:3P::C(@_E@(7CI(abS/(

JIT" #$(" ,%&'1%)*'%./" .3" wê^" 4.+(7*+(&" 61.*/," 4g?4" %&" &$.0/" 6&" <(++.0"
&*1367(>""#$("&*1367(".3"4g?4"%&"7.+.*1(,")6&(,"./"'$("(+(7'1.&'6'%7"-.'(/'%6+".3"
'$("4.+(7*+("76+7*+6'(,"6&"è?2#"J)+*("-.&%'%5(A"1(,"/(86'%5(A"0$%'("/."7$618(T>""
#$(" (+(7'1.&'6'%7" -.'(/'%6+" %&.&*1367(" %&" 6+&." &$.0/" 6&" 4(&$" J6)&(/7(" .3"
7./'.*1" +%/(&;/."7$618(T>" "#$(",%&'1%)*'%./".3"wê^"4.+(7*+(&" 76+7*+6'(,"*&%/8"
6/"(/&(4)+(".3" &%F(".3" '0." JbÄ?T>" " JET"Hg?4"6+./(A" 7.+.*1(,"677.1,%/8" '." %'&"
(+(7'1.&'6'%7" -.'(/'%6+A" %&" &$.0/" %/" '$(" &64(" -.&(&" 6/" %/" I>" " JkT" I" 761'../"
1(-1(&(/'6'%./".3"4g?4" %&" &$.0/" %/" '$("&64("-.&("6&" %/" JIT"6/,"JET>"#$("]\"
+..-"%&"7.+.*1(,"%/"7<6/A"'$("Ek"+..-"%/"<(++.0A"'$("ZG"+..-"%/".16/8("6/,"'$("b;
'(14%/*&"%/"-%/2>"""
""



!"#$%&'(N 

 !Xa"

"

<1=>5:(Q/ES?(()C3:576314C(2>5B76:2(A:3P::C(0_E@(7CI(abS/(

JIT"#$(",%&'1%)*'%./".3"wê^"4.+(7*+(&"61.*/,"$g?4"%&"&$.0/"6&"81((/"&*1367(>""
#$(" &*1367(" .3" $g?4" %&" 7.+.*1(," )6&(," ./" '$(" (+(7'1.&'6'%7" -.'(/'%6+" .3" '$("
4.+(7*+("76+7*+6'(,"6&"è?2#"J)+*("-.&%'%5(A"1(,"/(86'%5(A"0$%'("/."7$618(T>""#$("
(+(7'1.&'6'%7" -.'(/'%6+" %&.&*1367(" %&" 6+&." &$.0/" 6&" 4(&$" J6)&(/7(" .3" 7./'.*1"
+%/(&;/." 7$618(T>" " #$(" ,%&'1%)*'%./" .3" wê^" 4.+(7*+(&" 76+7*+6'(," *&%/8" 6/"
(/&(4)+(" .3" &%F(" .3" '0." JbÄ?T>" " JET" Wg?4" 6+./(A" 7.+.*1(," 677.1,%/8" '." %'&"
(+(7'1.&'6'%7" -.'(/'%6+A" %&" &$.0/" %/" '$(" &64(" -.&(&" 6/" %/" I>" " JkT" I" 761'../"
1(-1(&(/'6'%./".3" $g?4" %&" &$.0/" %/" '$(" &64("-.&(" 6&" %/" JIT" 6/," JET>" #$("]\"
+..-"%&"7.+.*1(,"%/"7<6/A"'$("Ek"+..-"%/"<(++.0A"'$("ZG"+..-"%/".16/8("6/,"'$("b;
'(14%/*&" %/" -%/2>" " I++" '$(" -.&(&" .3" '$("4.+(7*+(&" &$.0/"$(1(" 61(" (=67'+<" '$("
&64("6&"'$.&("*&(,"%/"Z%8*1("a>?_"3.1"4g?4"J-+*&"./("6,,(,T>"
"

#.8('$(1A" '$(" ,6'6" -1(&(/'(," $(1(" &*88(&'" '$6'" %/$%)%'%./" .3" wê^" 3%)1%+"

3.146'%./" %/5.+5(&" 6" &-(7%3%7" $(6,;'.;$(6," -1.'(%/" 6&&.7%6'%./" ,1%5(/" )<" 2(<"

$<,1.-$.)%7" %/'(167'%./&"'$1.*8$"1(&%,*(&" %/"'$("]\"+..-&".3"wê^"6/,"4g?4A"

0$%+(" '$(" 64<+.%,;-1.4.'%/8" wê^;$g?4" 7.++%&%./A" 6+'$.*8$" 6+&." 6,.-'%/8" 6"

$(6,;'.;$(6," 7./3%8*16'%./A" %&" 4.1(" $('(1.8(/(.*&" %/5.+5%/8" 6" +618(1"

%/'(167'%./" &*1367(" 6/," -.'(/'%6++<" 6" +618(1" J%/" '(14&" .3" &%F(" 6/," -.-*+6'%./T"

(/&(4)+(" .3" %/'(167'%/8" &-(7%(&>" " Z*1'$(14.1(A" '$(" ,%33(1(/7(&" %/" '$(" 7$618("

,%&'1%)*'%./")('0((/"4g?4"6/,"$g?4"JZ%8*1("!>?_T"&((4"'.")("71*7%6+"3.1"'$("

1(7.8/%'%./" )<" wb^>" "c$('$(1" '$(&(" ,6'6" 1(3+(7'" '$(" 3.146'%./" .3" 6" 16/8(" .3"

(/7.*/'(1" 7.4-+(=(&" )('0((/" wê^;$g?4" '$6'" %&" /.'" .)&(15(," 3.1" '$(" wê^;

4g?4" %/'(167'%./" .1" 0$('$(1" '$(<" 1(-.1'" ./" '$(" '16/&%(/'" .+%8.4(1%&6'%./"

)('0((/" wê^;$g?4A" 0$%7$" %&" &*--1(&&(," )<" '$(" -1(&(/7(" .3" 4g?4" J6&" 6+&."



!"#$%&'(N 

 !X^"

&$.0/" )<" Imk" %/" Z%8*1(" _>!_T" 1(46%/&" '." )(" ,('(14%/(,>" " #$(" &'1*7'*16+"

(/&(4)+(&" -1(&(/'(," $(1(A" 1(3+(7'" '$(" ,</64%7" /6'*1(" .3" 0(62" -1.'(%/"

6&&.7%6'%./A")*'" '." '(&'" '$("*/%`*%/(&&A"6,,%'%./6+"&'*,%(&"0%'$"4.1("9i\"&-%/"

+6)(+&".1"i]k",6'6"0%++")("1(`*%1(,>"

"""""

Q/E/K/E(*>68:7314C(4B(B1A518(722:@A8D(1C;48;:2(@>83198:(A1CI1C=(213:2(

"

#$(" 9i\" ,6'6" 3.1" '$(" &(+3;6&&.7%6'%./" .3" wê^"4.+(7*+(&" &$.0/" %/" Z%8*1(" a>X"

&$.0(,"&%8/%3%76/'"9i\&"0$(/"H#:d"%&"6''67$(,"6'"-.&%'%./"?["0$%7$"76//.'")("

6''1%)*'(," '." /./;&-(7%3%7A"H#:d;,1%5(/" )%/,%/8" 6&" Ñ*,8(," )<" '$(%1" 64-+%'*,("

JZ%8*1("a>XT>""#$%&"3%/,%/8"&*88(&'&"'$6'"'$("+..-&",%&'6+"'."'$("Ek"6/,"]\"+..-&"

%/" '$("6-%76+"-61'".3" '$("-1.'(%/"JIEA"k]A"\Z" +..-&T"61("6+&." '62%/8"-61'" %/" '$("

%/'(1367(>"Z%''%/8".3"6++"'$("9i\",6'6"J&%'(&"^!"6/,"?[T"'.8('$(1"'<-%76++<"1(&*+'(,"

%/"8..,"3%''%/8".3"'$(",6'6"61%&%/8"31.4"-.&%'%./"^!A")*'"-..1"3%''%/8"3.1"'$("k?["

&%'("JZ%8*1("a>?XIT>" "#$%&" %&"/.'"*/(=-(7'(,"&%/7("9i\&" 31.4"-.&%'%./"^!"$65("

+618(1" 64-+%'*,(" 6/," '$*&" -1.,*7(" &%8/%3%76/'+<" $%8$(1" 3.17(&" ,*1%/8" '$("

76+7*+6'%./>""#."1(&.+5("'$%&"-1.)+(4"6/,"6++.0"6"4.1("7.4-+('(",(&71%-'%./".3"

'$(")%/,%/8"(5(/'",6'6"61%&%/8"31.4"-.&%'%./"?["0(1("3%''(,"&(-616'(+<"31.4"'$("

,6'6&('"0%'$"H#:d"6'"-.&%'%./"^!"J/.'(" '$6'" '$%&" '1(6'4(/'" %&",%33(1(/'" '$6/"6"

(/&(4)+(" 76+7*+6'%./T" JZ%8*1(" a>?XET>" " #$%&" 6/6+<&%&" &$.0(," '$6'" 6" $(6,;'.;

$(6," ,%4(1" 0%'$" '$(" ]\" +..-&" %/" '$(" %/'(1367(" 3%'&" '$(" k^!" ,6'6" 0%'$" 8..,"

677*167<A"0$%+("6"$(6,;'.;'6%+" %/'(167'%./"%&"6,(`*6'("'.",(&71%)("'$("k?[",6'6"

JZ%8*1("a>?XkT>""""
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 !XX"

"

<1=>5:(Q/ET?((#=5::@:C3(A:3P::C(4A2:5;:I(7CI(A76cO6786>873:I($'&(I737(

B45(30:(abS(2:8BO7224617314C/""JIT"\=-(1%4(/'6+"J1(,",.'&T"6/,")672;76+7*+6'(,"
J)+672"+%/(T"9i\"16'(&"3.1"'$(",6'6".)'6%/(,"0%'$"H#:d"6''67$(,"6'"-.&%'%./"^!"
J-6/(+" %T".1"?["J-6/(+" %%TA"*&%/8"6"&%/8+("7./3.14(1"1(-1(&(/'6'%./"JbÄ!T>" "#$("
+.0(&'"(/(18<"$.4.,%4(1"&'1*7'*1("J%/"6"$(6,;'.;$(6,"7./3%8*16'%./T"%&"&$.0/"
6&"%/&('>"""JET":%/8+("7./3.14(1"1(-1(&(/'6'%./"*&%/8"./+<"'$(",6'6"61%&%/8"31.4"
-.&%'%./" ?[>" " " #$(" +.0(&'" (/(18<" &'1*7'*1(A" &$.0%/8" 6" $(6,;'.;'6%+" ,%4(1" %&"
&$.0/" 6&" %/&('>" " JkT" c$(/" -*'" '.8('$(1A" '$(&(" '0." ,%4(1" 7./3%8*16'%./&"
,(&71%)("6++"'$("9i\",6'6"0%'$"1(6&./6)+("677*167<>"""

""

#.8('$(1" '$(" ,6'6" %/" Z%8*1(" a>?X" &*88(&'" '$6'" '$(" &(+3;6&&.7%6'%./" .3" wê^" %&"

7.4-+(="6/," %/5.+5(&"4*+'%-+("&%'(")%/,%/8>" "#$(1(3.1(A" '$("9i\",6'6"-.&&%)+<"

8%5(" 7+*(&" ./" '$(" &'1*7'*1(" .3" '$(" wê^" .+%8.4(1&" .)&(15(," )<" Imk" JZ%8*1("
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 !XC"

_>!_T>" "W.0(5(1A",*("'."+.0"7./5(18(/7(A"'$("&'1*7'*1(&"&$.0/"%/"Z%8*1("a>?^"

61("1.*8$"4.,(+&"6/,"4%8$'",(5%6'("31.4"'$("'1*("&'1*7'*1(".3"6"wê^"-.+<4(1>""

Z*1'$(1A" 4.1(" ,('6%+(," 6/," 7.4-+(=" &'*,%(&" 0%++" )(" 1(`*%1(," '." 56+%,6'(" '$("

4.,(+&"-1.-.&(,"3.1"'$%&"%/'(167'%./>""""

"

Q/E/Q( !4C354881C=( 30:( B73:( 4B( 7@D841I( 1C01A1314C( AD( 213:OI15:63:I(

@>37=:C:212(4B(1C3:5B76:(5:21I>:2(1C(@_E@(

""

#$(" ,6'6" -1(&(/'(," %/" Z%8*1(" a>?a" 1(5(6+(," '$6'" '$(" %/$%)%'.1<" wê^;4g?4"

%/'(167'%./"%&"$<,1.-$.)%7"%/"/6'*1("0%'$"6"/*4)(1".3"61.46'%7"1(&%,*(&"%/"'$("

]\"+..-&".3").'$"-61'/(1&"+.76'%/8"%/"'$("%/'(1367(>""H.1("&-(7%3%76++<A"1(&%,*(&"

Za^" 6/," c^[" .3" 4g?4" &$.0(," $%8$" 9i\" 16'(&" *&%/8" &-%/;+6)(++(," wê^" 6'"

-.&%'%./&"^!"6/,"@@"6/,"0(1("6+06<&"3.*/,"'."3.14"-61'".3A".1" +.76'("/(61"'.A"

'$("%/'(1367(A"%/,(-(/,(/'+<".3"'$("-6164('(1&"*&(,"%/"'$("&'1*7'*1("76+7*+6'%./"

-1.'.7.+"JZ%8*1("a>?CT>""""

"

<1=>5:(Q/EV?("DI54904A16(5:21I>:2(1C(30:(abSO@_E@(1C3:5B76:/(((

JIT" k./'67'" 46-" )('0((/" wê^" 6/," 4g?4>" " \67$" -%=(+" %/" '$%&" ?];$%&'.8164"
1(-1(&(/'&"6"-6%1".3"/./;$<,1.8(/"6'.4&"3.1"0$%7$"'$("%/'(14.+(7*+61",%&'6/7("



!"#$%&'(N 

 !XY"

%&" +(&&" '$6/"_{>" "#$(" 31(`*(/7<".3"7./'67'&")('0((/"(67$"1(&%,*(" %&"-+.''(," %/"
'$("Å"6=%&"6/,"%&"7.+.*1(,"7.,(,"677.1,%/8"'."'$("7.+.*1)61"&$.0/"./"'$("1%8$'>""
I" &('" .3" ![[" %/,(-(/,(/'" (/&(4)+(" 76+7*+6'%./&" 0%'$" 6/" (/&(4)+(" &%F(" .3" ?"
J?ç![[" &'1*7'*1(&" %/" 0$%7$" '$(" .1%(/'6'%./" .3" '$(" 4./.4(1&" 46<" ,%33(1"
&%8/%3%76/'+<T" 06&" 6/6+<&(,>" " " #$(" &(7./,61<" &'1*7'*1(" (+(4(/'&" .3" wê^" 61("
&$.0/" 6&" )+*(" 761'../&" ./" '.-" .3" '$(" -6/(+" 6/," '$.&(" .3" 4g?4" 6&" 81((/"
761'../&"./"'$("&%,(".3"'$("-6/(+>" "JET":$.0&"6"F..4;%/"%/"'$("1(&%,*(&"a[;X["
&$.0/" %/" I" 6/," ./+<" 3.1" '$(" 1(&%,*(&" Za^" 6/," c^[" .3" 4g?4>" " #$.&(" '0."
1(&%,*(&" -61'%7%-6'(" %/" '$("46Ñ.1%'<" .3" 7./'67'&" )('0((/" '$(" ]\" +..-&" .3" '$("
4./.4(1&"J7.4-61("'$("%/'(/&%'<"&76+(&".3"I"6/,"ET>"""JkT"#$("!["+.0(&'"(/(18<"
&'1*7'*1(&" .3" '$(" wê^;4g?4" $('(1.,%4(1" 61(" &$.0/" Jwê^" 81((/"
761'../n&*1367(A" 4g?4" )+672" 761'../T>" " #$%&" 7./5(18(," &'1*7'*1(" 7.*+,"
1(-1(&(/'" '$("46Ñ.1" &-(7%(&" %/" &.+*'%./>" " " Za^" %&"$%8$+%8$'(," %/" 1(,"&'%72&"6/,"
c^[" %/" <(++.0" &'%72&>" " B/" '$(&(" &'1*7'*1(&" Za^" %&" 7.4-+('(+<" )*1%(," %/" '$("
%/'(1367(A"0$%+("c^["%&"-61'%6++<")*1%(,>"""""
"""

#62%/8" %/'." 677.*/'" '$(" -1(5(+6/7(" .3" Za^" 6/,"c^[" J.3" 4g?4T" %/" '$(" wê^;

4g?4" %/'(1367(A" '$(&(" 1(&%,*(&" 0(1(" 7$.&(/" '." )(" &*)Ñ(7'(," '." &%'(;&-(7%3%7"

4*'68(/(&%&" %/" .1,(1" '." 7./3%14" '$(" 56+%,%'<" .3" '$(" &'1*7'*16+"4.,(+&" 6/," '."

$%8$+%8$'"'$("%4-.1'6/7(".3"'$("$<,1.-$.)%7"%/'(167'%./&"'$6'"+(6,"'."%/$%)%'%./"

.3"64<+.%," 3.146'%./>" "E.'$"1(&%,*(&"0(1("4*'6'(," '."8+*'64%7"67%,"J71(6'%/8"

'$(" Za^\nc^[\;4g?4" 561%6/'T" %/" 6/" (33.1'" '." %/'(11*-'" '$(" $<,1.-$.)%7"

/6'*1(".3"'$("%/'(167'%./")<"'$("%/'1.,*7'%./".3"7$618("%/"'$("%/'(1367(>""!W;bHi"

&-(7'16"&$.0(,"'$6'"'$("4*'6'%./&"%/'1.,*7(,",."/.'"%/'(11*-'"'$("&'1*7'*1(".3"

4g?4A" 6/," '$6'" Za^\nc^[\;4g?4" 3.14&" 6" 0(++;3.+,(," -1.'(%/" %/" &.+*'%./"

JZ%8*1("a>?YIT>"

"

"bHi"06&"*&(,"/(='A"%/".1,(1"'."%/5(&'%86'("'$("%/'(167'%./".3"'$("4*'6/'"3.14"

.3"4g?4"0%'$"wê^>""c$(/"?"4.+61"(`*%56+(/'&".3"!_b;+6)(++(,"4g?4"61("4%=(,"

0%'$" !ab;+6)(++(," wê^A" 7$(4%76+" &$%3'" ,%33(1(/7(&" 61(" .)&(15(," 3.1" '$(" +6''(1A"

%/,%76'%5(".3"-1.'(%/"6&&.7%6'%./A"%/"+%/("0%'$"'$("9i\",6'6"&$.0/"%/"Z%8*1("a>_"

6/," '$(" '%'16'%./" ,6'6" &$.0/" %/" Z%8*1(" a>!!A" a>!?A" a>!@>" " W.0(5(1" 0$(/" '$("

&64("64.*/'".3"!_b;+6)(++(,"Za^\nc^[\;4g?4"%&"4%=(,"0%'$"!ab;+6)(++(,"wê^"

/."&%8/%3%76/'"7$(4%76+"&$%3'"7$6/8(&"0(1(".)&(15(,"6&"(=(4-+%3%(,")<"1(&%,*(&"

CA"C^"6/,"YX"&$.0/"%/"Z%8*1("a>?YE>" "#$("&46++"7$(4%76+"&$%3'",%33(1(/7(&"&'%++"

.)&(15(," %/" Z%8*1(" a>?Yk" &*88(&'" '$6'" '$(" %/'1.,*7'%./" .3" 7$618(" %/" '$("

%/'(1367(" $6&" 1(,*7(," '$(" )%/,%/8" 633%/%'<" )('0((/" '$(" -1.'(%/&" &*)&'6/'%6++<"

6/," $(/7(" '$(" -.-*+6'%./" .3" '$(" ).*/," &-(7%(&A" )*'" '$(" -1.'(%/&" Jwê^" 6/,"

Za^\nc^[\;4g?4T"61("+%2(+<"'.")("6)+("'."%/'(167'"6'"+(6&'"'."&.4("(='(/'>"""
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 !C["

"

<1=>5:(Q/EW?(,125>931C=(30:(@_E@OabS(1C3:576314C(AD(30:(1C354I>6314C(4B(

6075=:(1C(30:(1C3:5B76:/""JIT"!W;!]"bHi"&-(7'16".3"?[[yz"Za^\nc^[\;4g?4"
J+(3'T" .1" a[[yz" 4g?4" J1%8$'T>" " JET" Å..4;%/" %/" 61(6&" .3" '$(" !W;!ab" W:Ék"
&-(7'1*4".3" !ab;wê^" '$6'" &$.0" 7$(4%76+" &$%3'" 7$6/8(&" *-./" 6,,%'%./" .3" !_b;
+6)(++(,"4g?4>" "I,,%'%./".3"!_b;4g?4"J!^[yzT"'."C[yz"R3"!ab;wb^"&$%3'&"'$("
1(&./6/7(&".3"'$("+6''(1"'.061,&"'$(%1"-.&%'%./&"6'"-W"C>?"0$(1("'$("-1.'(%/"%&"
&$.0/" '.")("/./;64<+.%,.8(/%7" J1(,KC[yz" !ab;wê^A"-W"^>?A" )+672KC[yz" !ab;
wê^A"-W"C>?A"81((/K"C[yz"!ab;wê^"é"!^[yz"!_b;4g?4A"'.-"-6/(+&T>""I,,%'%./".3"
(`*%56+(/'" 64.*/'" .3" !_b;Za^\nc^[\"4g?4" J)+*(" &-(7'1*4T" (+%4%/6'(&" '$("
.)&(15(," 7$(4%76+" &$%3'" ,%33(1(/7(&" l" ).''.4" -6/(+&>" " JkT" W%&'.8164&" .3" '$("
'.'6+" k:9" J76+7*+6'(," *&%/8" '$(" 3.14*+6" %/" (`>" ?!" .3" 1(&./6/7(&" .3" C[yz" !aê;
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 !C!"

+6)(++(,"wb^"*-./"6,,%'%./".3"!^[yz"!_ê;+6)(++(,"4g?4"J81((/T".1"!^[yz"!_ê;
+6)(++(," Za^\nc^[\;4g?4" J)+*(T>" " i(&%,*(&" '$6'" 61(" )1.6,(/(," )(<./,"
,('(7'%./" 0$(/" wê^" %&" 4%=(," 0%'$" 4g?4" 61(" &$.0/" %/" 1(," )61&>" " i(&%,*(&"
&$.0/" %/" JIT" 61(" 4612(," 0%'$" 6/" 6&'(1%&2>" " :(7./,61<" (+(4(/'&" .3" wê^" 61("
&$.0/"./"'.-".3"'$("816-$"6&"761'../&>"""""

"

]6'6"-1(&(/'(,"%/"Z%8*1("_>!_"&$.0(,"'$6'"'$(")%.4.+(7*+61"7.++%&%./")('0((/"

4g?4;wê^"%&"1(&-./&%)+("3.1"'$(",(&'1*7'%./".3"'$("-1(;64<+.%,"wê^".+%8.4(1&"

6/,"'$*&"76*&(&"'$(",(+6<".3"64<+.%,"3.146'%./>"":%/7("Za^\nc^[\"4g?4"06&"

3.*/,"+(&&"-1./("'."%/'(167'%./"0%'$"wê^A"6&"&$.0/"%/"Z%8*1("a>?YA"%'&"(33(7'"./"

'$(".+%8.4(1",%&'1%)*'%./"6/,"'$("6881(86'%./"2%/('%7&".3"wb^"06&"%/5(&'%86'(,"

)<"Imk"6/,"#$#"3+*.1(&7(/7(A"1(&-(7'%5(+<>" "I,,%'%./".3"Za^\nc^[\"4g?4"%/"

(`*%4.+61"64.*/'&"'."wê^"J^[yz"(67$T",%,"/.'"76*&("'$(",%&6--(616/7(".3"'$("

wê^" .+%8.4(1&A" 0$%7$" -(1&%&'" 6'" -W" ^>?" JZ%8*1(" a>@[IT>" " B4-.1'6/'+<A"

Za^\nc^[\" 4g?4" %'&(+3" ,.(&" /.'" 6881(86'(" 6'" -W" ^>?" l" Z%8*1(" a>@[E>" " I&"

,%&7*&&(,"%/":(7'%./"_>?>?>!"'$("6,,%'%./".3"?;3.+,"4.+61"(=7(&&".3"4g?4"'."wê^"

J_[yz" 4g?4;?[yz" wê^T" 1(&*+'&" %/" 6" 1('61,6'%./" .3" '$(" +68" '%4(" .3" 3%)1%+"

3.146'%./" 3.1" 4.1(" '$6/" !?[$" J81((/" '167(" %/" Z%8*1(" a>@[kT>" " W.0(5(1A"

%/7*)6'%./".3"wê^"*/,(1"%,(/'%76+"&.+*'%./"7./,%'%./&")*'"%/"'$("-1(&(/7(".3"6"

?;3.+," 4.+61" (=7(&&" .3" Za^\nc^[\" 4g?4" ,.(&" /.'" 76*&(" 6/<" ,(+6<" %/" '$("

2%/('%7&".3" 3%)1%+" 3.146'%./"6&"&$.0/")<"6" +68"'%4(".3"s@[$"3.1"'$%&"4%='*1(".3"

-1.'(%/&" J)+*(" '167(" %/"Z%8*1("a>@[kT>" "b.'6)+<A" J&$.1'(1T"64<+.%," 3%)1%+&"0(1("

,('(7'(,"%/"'$("-1(&(/7(".3"Za^\nc^[\"4g?4"JZ%8*1("a>@[]T>""""



!"#$%&'(N 

 !C?"

"

<1=>5:(Q/GX?((!4C354881C=(30:(722:@A8D(4B(abS(7@D841I(B1A5182(AD(@>37314C/(((

JIT" :(,%4(/'6'%./" 5(+.7%'<" Imk" .3" wê^" 6+./(" J1(,TA" wê^" 4%=(," 0%'$" 4g?4"
J81((/T".1"wê^"4%=(,"0%'$"Za^\nc^[\"4g?4"J)+*(T"%/"!K!"4.+61"16'%."J^[yz"
(67$T" %/" ![4H" &.,%*4" -$.&-$6'(" )*33(1" -W" ^>?A" C@4H" b6k+A" ?a.k>" #$("
(&'%46'(,"4.+(7*+61"0(%8$'".3"(67$"-(62"%&"/.'(,"./"'.-A"*&%/8"'$("&64("7.+.*1"
7.,("6&"Imk"'167(&>""JET"I881(86'%./"2%/('%7&".3"^[yz"wê^"J1(,T".1".3"^[yz".3"
Za^\nc^[\" 4g?4" %/" ![4H" &.,%*4" -$.&-$6'(" )*33(1" -W" ^>?A" C@4H" b6k+A"
@X.kA"^[["1-4>""JkT"I881(86'%./"2%/('%7&".3"?[yz"wê^"6+./("J-%/2T".1".3"^[yz"
wê^" 6+./(" J81(<T" .1" .3" ?[yz" .3" wê^" 4%=(," 0%'$" _[yH" Za^\nc^[\" 4g?4"
J)+*(T" .1" .3" ?[yz" .3" wê^"4%=(,"0%'$" _[yH"4g?4" J81((/T" %/" ![4H" &.,%*4"
-$.&-$6'(")*33(1"-W"^>?A"C@4H"b6k+A"@X.kA"^[["1-4>""J]T"\+(7'1./"4%71.816-$&"
.3" '$(" (/,;-.%/'" .3" '$(" 1(67'%./&" &$.0/" %/" E" 6/," k>" " \67$" 4%71.816-$" %&"
$%8$+%8$'(," %/"6").=".3" '$("&64("7.+.*1"6&" '$("7.11(&-./,%8"#$#" '167(" J^[yz"
wê^"l1(,A"^[yz".3"Za^\nc^[\"4g?4"l")+672A"?[yz"wê^"é"_[yH"Za^\nc^[\"
4g?4";")+*(A"?[yz"wê^"é"_[yH"4g?4"l"81((/T>"""
"

#62%/8" %/'."677.*/'" '$("1(5(1&("7./7(/'16'%./;,(-(/,(/7(".3" '$("6881(86'%./"

.3" wê^" J&((" :(7'%./" _>?>?TA" '$(" .)&(156'%./" '$6'" '$("4%='*1(" .3" ?[yz" .3" wê^"

0%'$"_[yH"Za^\nc^[\"4g?4"6881(86'(&"0%'$"'$("&64("+68"'%4("6&"^[yz"wê^"

J6/,"/.'"0%'$"'$6'".3"?[yz"wê^";"-%/2"'167(&"%/"Z%8*1("a>@[T"&*88(&'&"'$6'"'$("

-1.'(%/&" 61(" &'%++" 6)+(" '." %/'(167'" '." &.4(" ,(81((A" %/" +%/("0%'$" '$(" bHi" ,6'6"

&$.0/"%/"Z%8*1("a>?Y>""Z%8*1("_>!C"&$.0&"'$6'"4g?4"7./&'%'*'(&"6/"6881(86'%./"

%/7.4-('(/'" &-(7%(&A" '$6'" 1(46%/&" 6&&.7%6'(,"0%'$" '$(" wê^" 3%)1%+&" 63'(1" '$(%1"

6&&(4)+<>" " :%/7(" Za^\nc^[\" 4g?4" ,.(&" /.'" 6+'(1" '$(" 2%/('%7&" .3" 3%)1%+"



!"#$%&'(N 

 !C@"

3.146'%./"7.4-61(,"0%'$"'$("&64("7./7(/'16'%./".3"wê^"6+./(A"'$("-.&&%)%+%'<"

.3"0$('$(1" '$(" 1(&%,*6+" %/'(167'%./"0%'$" '$(" wê^"4./.4(1A" .1" (5(/"0%'$" %'&"

.+%8.4(1%7" &-(7%(&A" 76/" 1(&*+'" %/" '$(" 7.;-.+<4(1%&6'%./" .3" '$(" -1.'(%/&A" 06&"

%/5(&'%86'(,>" " B/" '$(&(" (=-(1%4(/'&A" 3%)1%+&" 46,(" )<" '$(" %/7*)6'%./" .3"

Za^\nc^[\"4g?4"6/,"wê^"%/",%33(1(/'"4.+61"16'%.&A"0$(/"'$("-1.'(%/&"0(1("

4%=(,"-1%.1"'."3%)1%+"6&&(4)+<A"0(1("-(++('(,A"1(;&*&-(/,(,"%/"![[Ö"S3L3Q"WZB9"

6/," '$(" ,(-.+<4(1%&(," -1.,*7'&" 0(1(" &*)Ñ(7'(," '." \:B;46&&;&-(7'1.4('1<"

6/6+<&%&>" "#$(&("(=-(1%4(/'&" 1(5(6+(," '$6'"6" &46++"-(17(/'68(".3"Za^\nc^[\"

4g?4"%&"6&&.7%6'(,"0%'$"'$("3%)1%+"-(++('A"'$("64.*/'")(%/8"%/,(-(/,(/'".3"'$("

&'61'%/8" 7./7(/'16'%./" .3" Za^\nc^[\" 4g?4" 6,,(," '." '$(" 1(67'%./" JZ%8*1("

a>@!I;kT>""#$%&"3%/,%/8"%&"%/,%76'%5(".3"-.&';6&&(4)+<"6&&.7%6'%./".3"Za^\nc^[\"

4g?4" '." '$(" 3%)1%+&" 46,(" )<" wê^A" %/" 6" &%4%+61" 46//(1" 6&" 06&" .)&(15(," 3.1"

4g?4" JZ%8*1(" _>!CT>" " B/,((,A" 0$(/" Za^\nc^[\" 4g?4" 06&" 6,,(," -.&';

6&&(4)+<"'."wê^"3%)1%+&A"6"&%4%+61"64.*/'".3"'$("-1.'(%/"06&"3.*/,"%/"'$("-(++('"

6&"0$(/"'$("-1.'(%/&"0(1("4%=(,"-1(;6&&(4)+<A"6&"&$.0/")<":]:;9IG\"JZ%8*1("

a>@!]T>" " #$*&A" '$%&" 4*'6/'" 561%6/'" .3" 4g?4A" (5(/" '$.*8$" $6&" 6).+%&$(," %'&"

%/$%)%'.1<"76-6)%+%'<A" %&"/.'" %/7.1-.16'(,"%/'."'$("3%)1%+"&$63'A"6&"06&"3.*/,"3.1"

0';4g?4"%'&(+3>"
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 !C_"

"

<1=>5:(Q/G.?(<QS&j]SX&O@_E@(12(C43(1C64594573:I(1C34(30:(abS(B1A5182/(

\:B;46&&;&-(7'16" .3" '$(" ,(-.+<4(1%&(," -1.,*7'&" .3" _[yz" wê^" 4%=(," 0%'$"
?[yz" Za^\nc^[\;4g?4" JäTA" .1" @[yz" wê^" 4%=(," 0%'$" @[yz" Za^\nc^[\;
4g?4" JETA" .1" ?[yz"wê^"4%=(,"0%'$" _[yz"Za^\nc^[\;4g?4" JkT>" " wê^" 6/,"
Za^\nc^[\;4g?4" $65(" 6" 4.+(7*+61" 0(%8$'" .3" !!!@a>^]6" 6/," !!^YX>?]6"
1(&-(7'%5(+<>" " I++" -1.'(%/&" 0(1(" 4%=(," -1(;3%)1%+" 6&&(4)+<>" " J]T" :]:;9IG\"
6/6+<&%&" .3" '$(" %/&.+*)+(" 3167'%./" .3" 6" 4%='*1(" .3" @[yz" wê^" 0%'$" @[yz"
Za^\nc^[\;4g?4"0$(/" '$("-1.'(%/&"0(1("4%=(,"-1%.1" '." 64<+.%,"6&&(4)+<"
J+(3'T".1"-.&';6&&(4)+<"J1%8$'T>"""
"

Q/E/S( ,:237A18127314C( >94C( A1CI1C=( 4B( 0_E@( 34( a*S( 73( 30:( 451=1C( 4B((

7@D841I(B45@7314C(

"

B'" $6&" )((/" &$.0/" )(3.1(" *&%/8" ,%33(1(/'" )%.-$<&%76+" '..+&" &*7$" 6&" &&bHi@_!"

6/,"\9i@_@"'$6'"$g?4"6,.-'&"6"-616++(+A"%/;1(8%&'(1"6116/8(4(/'".3"%'&"g;&'16/,&"

%/"3%)1%+&"46,("31.4"'$("67%,"*/3.+,(,"&'6'("6'"-W"?>[A"%/"4612(,"7./'16&'"0%'$"

'$(" 6/'%-616++(+" 6116/8(4(/'" .)&(15(," %/" '$(" /6'%5(" &'6'(@__>" " i(7(/'" ,6'6"

.)'6%/(," )<" &&bHi" Jk>D>:61(++A" m/%5(1&%'<" .3" d((,&A" -(1&./6+" 7.44*/%76'%./T"

1(5(6+(," '$6'" wê^" )($65(&" %/" 6" &%4%+61" 46//(1A" &$.0%/8" '$6'" 6" 46Ñ.1"

7./3.146'%./6+"7$6/8(".3"'$("/6'%5("3.+,"$6&"'."'62("-+67("./"-6'$06<"'."3%)1%+"



!"#$%&'(N 

 !Ca"

3.146'%./>""#$("(=67'"'%4(;-.%/'".3"'$%&"-$(/.4(/./"1(46%/&"'.")("(+*7%,6'(,"

6/,"$6&")((/"6"&*)Ñ(7'".3",()6'("%/"'$("64<+.%,"3%(+,A"$.0(5(1"'$("(61+<"(5(/'&"

(/"1.*'("'." 3%)1%+"6&&(4)+<A" %/5.+5%/8"'$(" %/'(167'%./".3"&'%++"56&'+<"4./.4(1%7"

-1(7*1&.1&"&$.*+,"-1.5%,("8+%4-&(&"./"%'&".77*11(/7(>""""

"

k+.&("(=64%/6'%./".3" '$(" 7$(4%76+" &$%3'" 7$6/8(&" '$6'".77*1"0$(/" !_b;+6)(++(,"

wê^" %&" 6,,(," '." !ab;+6)(++(," 4g?4" 1(5(6+&" '$6'" '$(" 1(&%,*(&" '$6'" */,(18."

&%8/%3%76/'"7$(4%76+"&$%3'"7$6/8(&"6+&."(=-(1%(/7("%/71(6&(,"9i\"16'(&"JEk"6/,"

]\" +..-&TA" &$.0%/8" '$6'" ./+<" 1(&%,*(&" %/" '$(" %/'(1367(" 61(" 633(7'(," )<" '$("

%/'(167'%./" JZ%8*1(" a>!@IT>" " u/" '$(" .'$(1" $6/,A" 1(&%,*(&" %/" '$(" IE" +..-"

J1(&%,*(&"?@;?_T".3"$g?4"&$.0"&%8/%3%76/'"7$(4%76+"&$%3'"7$6/8(&"*-./")%/,%/8"

'."wê^"JZ%8*1("a>!@ET")*'"./+<"4%/.1"9i\&"61%&%/8"./+<"31.4"-.&%'%./"@@A"0$%+("

'$(<"61("6+&."/.'"%/7+*,(,"%/"'$("%/'(1367(".3"'$("+.0(&'"(/(18<"&'1*7'*1(&".3"'$("

wê^;$g?4"$('(1.,%4(1>""B/"'$(&("(=-(1%4(/'&A"'$("-1.'(%/"7./7(/'16'%./&"0(1("

6,Ñ*&'(,"&*7$"6&"'$("-.-*+6'%./".3"'$(").*/,"!ab;+6)(++(,"-1.'(%/"%&"'$("&64("%/"

).'$" 76&(&" J4g?4;wê^A" $g?4;wê^T" '." 6++.0" 7.4-61%&./" .3" '$(" ,6'6>" \5(/"

'$.*8$" 3*1'$(1" 9i\" (=-(1%4(/'&"0%++" )(" 1(`*%1(," %/" .1,(1" '." -1.5("0$('$(1"

'$(&(" 61(6&" JI" &'16/," 6/," IE" +..-T" 61(" -61'" .3" '$(" %/'(1367(A" '$(" %/'1%8*%/8"

-.&&%)%+%'<" '$6'" '$%&" -61'" .3" $g?4" %&" 6++.&'(1%76++<" 633(7'(," *-./" )%/,%/8A"

(4(18(&>" "#$(" %/71(6&(,"#?" 16'(&".3" 1(&%,*(&" %/" '$("IE" +..-"*-./"6,,%'%./".3"

wê^".)&(15(,"-1(5%.*&+<?X?A"61("%/"+%/("0%'$"'$%&"$<-.'$(&%&>""""""""

""

#."%/5(&'%86'("'$("(33(7'".3"'$(")%.4.+(7*+61"7.++%&%./".3"wê^"6/,"$g?4"3*1'$(1A"

6"&(1%(&".3"$<,1.8(/;,(*'(1%*4"JWn]T"(=7$6/8("(=-(1%4(/'&"0(1("7611%(,".*'"

%/" 0$%7$" '$(" Wn]" (=7$6/8(" 16'(&" .3" '$(" 31((" J*/).*/,T" 5(1&*&" wê^;).*/,"

$g?4".1"4g?4"4./.4(1&"0(1("7.4-61(,>" " " B/"'$(&("(=-(1%4(/'&"'$("-1.'(%/"

7./7(/'16'%./"06&"6,Ñ*&'(,"&."6&"'$("Ö"!ab;+6)(++(,"-1.'(%/").*/,"%&"'$("&64("

0%'$%/" (11.1" %/" ).'$" 76&(&" Js?!ÖTA" 6++.0%/8" ,%1(7'" 7.4-61%&./" .3" '$(" ,6'6>""

i(46126)+<A" '$("1(&*+'&".3" '$(&("(=-(1%4(/'&"&$.0(," '$6'"6,,%'%./".3"wê^" '."

$g?4" 76*&(&" 6" ?;@" 3.+," %/71(6&(" %/" '$(" Wn]" (=7$6/8(" 16'(&" .3" '$(" $g?4"

'$1.*8$.*'" '$("-1.'(%/"JZ%8*1("a>@?ITA" 1(5(6+%/8" '$6'" '$(" %/'(167'%./"76*&(&"6"

8+.)6+" ,(&'6)%+%&6'%./" .3" '$(" $g?4" 4./.4(1>" " E<" 7./'16&'A" '$(" %/$%)%'.1<"

%/'(167'%./")('0((/"wê^"6/,"4g?4"$6&"/."(33(7'"./"'$("&'6)%+%'<".3"4g?4"6/,"

%'&" (=7$6/8(" 16'(&" 1(46%/" +618(+<"*/633(7'(,"*-./" %/'(167'%./" JZ%8*1("a>@?ET>""
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 !C^"

#$(" 6).5(" .)&(156'%./&" &*88(&'" '$6'" '$(" )%/,%/8" .3" wê^" '." $g?4" -1.5%,(&"

&*33%7%(/'"(/(18<"JwG,RÄ!^>a"è"?>Y2Dn4.+T"'.",(&'6)%+%&("'$("/6'%5("3.+,".3"$g?4"

JwG*/RÄ??>a"è"[>Y2Dn4.+A" k+61("96&$+(<A" -(1&./6+" 7.44*/%76'%./T" &*7$" '$6'" 6"

4.1("64<+.%,.8(/%7"7./3.146'%./" %&"6,.-'(,>" "#$("/./;64<+.%,.8(/%7"4g?4A"

./"'$(".'$(1"$6/,A"%&"/.'"633(7'(,"&%8/%3%76/'+<")<")%/,%/8>"

"

<1=>5:(Q/GE?(,DC7@16(;2(51=1I(A4ID(1C3:576314C2/(

JIT" #$(" 16'%." .3" '$(" Wn]" (=7$6/8(" 16'(&" .3" 31((" $g?4" JC[yzT" 5(1&*&" s?!Ö"
).*/,"'."wê^"JC[yz"$g?4"é"!^[yz"wê^T"%&"-+.''(,"686%/&'"1(&%,*("/*4)(1>""I"
16'%." 81(6'(1" '$6/" !" J,.''(," +%/(T" %/,%76'(&" '$6'" $g?4" %/" '$(" ).*/," &64-+("
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 !CX"

(=7$6/8(&" 0%'$" &.+5(/'" 36&'(1" '$6/" 0$(/" %'" %&" %/7*)6'(," 6+./(A" &*88(&'%/8" 6"
,(&'6)%+%&6'%./".3"'$("/6'%5("&'6'(>""\=64-+(".3"160",6'6"3.1"1(&%,*(&"_["6/,"Y@"
3.1" '$(" 31((" 6/," ).*/," &64-+(&" %&" &$.0/" */,(1/(6'$>" " #$(" 1(," &.+%," +%/("
1(-1(&(/'&"6"3%'" '."&%/8+("(=-./(/'%6+"6/,"'$("1(&%,*6+&".3"'$("3%'"61("&$.0/"6&"
.-(/",.'&>""]6&$(,")+672"+%/(",(/.'(&"[>""JET"I&"%/"I")*'"3.1"31(("JC[yz"4g?4T"
5(1&*&"s?!Ö").*/,"'."wê^"JC[yz"4g?4"é"_[yz"wê^T>"""
"
#$(" 7./&(`*(/7(&" .3" '$(" ,%33(1(/'" %/'(167'%./&" ./" '$(" 7./3.146'%./6+"

-1.-(1'%(&" .3" wê^" 0(1(" 6+&." 4./%'.1(," )<" 3.++.0%/8" '$(" 7$6/8(&" %/" '$("

7$(4%76+" &$%3'&" .3" !ab;+6)(++(," wê^" *-./" '%'16'%./" 0%'$" !_b;+6)(++(," $g?4" .1"

!_b;+6)(++(," 4g?4" JZ%8*1(" a>@@T>" " d618(1" 7$(4%76+" &$%3'" ,%33(1(/7(&" 0(1("

.)&(15(,"0$(/" !_b;$g?4"06&" 6,,(," '." !ab;+6)(++(," wê^" 7.4-61(,"0%'$" '$("

6,,%'%./".3"!_b;+6)(++(,"4g?4"J7.11(7'(,"3.1"'$("&64("Ö).*/,T>""#$(&("1(&*+'&"

61("%/"+%/("0%'$"'$("+618(1"%/'(167'%/8"&*1367("3.1"'$("wê^;$g?4"6&&.7%6'%./"6/,"

-.'(/'%6++<"&*88(&'"'$6'"/.'"./+<"$g?4"%&"633(7'(,")<"'$("%/'(167'%./"0%'$"wê^A"

)*'"6+&."'$6'"wê^"%'&(+3"*/,(18.(&"6"7./3.146'%./6+"7$6/8("*-./")%/,%/8>""#$("

-%7'*1(" '$6'" &'61'&" '." (4(18(A" '$(1(3.1(A" 1(5(6+&" '$6'" '$(" %/'(167'%./" )('0((/"

wê^;$g?4A" 0$%7$" -1.4.'(&" 3%)1%+" 3.146'%./" %&" ,</64%7A" 76*&%/8" 6++.&'(1%7"

(33(7'&"6/,n.1"8+.)6+",(&'6)%+%&6'%./"./").'$"%/'(167'%/8"-61'/(1&>""E<"7./'16&'A"

'$("%/$%)%'.1<"%/'(167'%./"Jwê^;4g?4TA"(5(/"'$.*8$"5(1<"&%4%+61"6'"6"&'1*7'*16+"

+(5(+A" +(6,&" '." 6" '%8$'A" j&-(7%3%7V" %/$%)%'.1<" 7.4-+(=" 0%'$" +%''+(" (33(7'" ./" '$("

&'1*7'*1(".1",</64%7&".3"'$("%/,%5%,*6+"%/'(167'%/8"-61'/(1&>"""

"
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 !CC"

"

<1=>5:(Q/GG?(#88423:516(:BB:632(4B(A1CI1C=/((

JIT"!W"J)+*(T"6/,"!ab"J)1.0/T"7$(4%76+"&$%3'",%33(1(/7(&"3.1"1(&./6/7(&".3"!ab;
+6)(++(," wê^" *-./" %/'(167'%./" 0%'$" !_b;+6)(++(," $g?4" %/" 6" !K^" 4.+61" 16'%."
JC[yz"wê^"l"_C[yz"$g?4s_?Ö"wê^").*/,T>"""JET"!W"J.16/8(T"6/,"!ab"J81(<T"
7$(4%76+" &$%3'" ,%33(1(/7(&" 0$(/" !ab;+6)(++(,"4g?4" 6/," !_b;+6)(++(," wê^" 61("
4%=(,"%/"6"!K!"4.+61"16'%."JC[yz"(67$"s_?Ö"wê^").*/,T>"""].''(,"+%/(&"%/"JIT"
6/," JET" 1(-1(&(/'"?" &'6/,61,",(5%6'%./&".3" '$("4(6/".5(1" '$(" (/'%1(",6'6&('>""
i(," )61&" 1(-1(&(/'" 1(&%,*(&" '$6'" &$.0" &%8/%3%76/'" 7$(4%76+" &$%3'" 7$6/8(&" %/"
-1(5%.*&"'%'16'%./"-.%/'&A")*'"61(")1.6,(/(,")(<./,",('(7'%./"*&%/8"'$("-1.'(%/"
7./7(/'16'%./&" &'6'(," $(1(>" #$(" &$6,(," 61(6&" $%8$+%8$'" 1(8%./&" '$6'" */,(18."
&%8/%3%76/'"7$(4%76+"&$%3'"-(1'*1)6'%./&"*-./")%/,%/8>"""
"

Q/G(,126>2214C(

(

Q/G/.( !4@975124C( 4B( 357C21:C3( I1@:52( 4B( _E@( P130( 430:5( 95:;14>28D(

5:9453:I(481=4@:516(B45@2(4B(30:(9543:1C(

"

u5(1" '$(" <(61&" /*4(1.*&" &'*,%(&" $65(" 1(-.1'(," ./" .+%8.4(1%7" 6&&(4)+%(&" .3"

g?4" *&%/8" 46%/+<" el16<" 71<&'6++.816-$<>" " #." 6++.0" 7.4-61%&./" .3" '$(&("

6&&(4)+%(&" 0%'$" '$(" '16/&%(/'" %/'(14.+(7*+61" %/'(167'%./&" 1(-.1'(," $(1(A" '$("

4(6&*1(," 9i\&"0(1(" )672;76+7*+6'(," &'61'%/8" 31.4" ,%33(1(/'" 71<&'6++.816-$%7"



!"#$%&'(N 

 !CY"

&'1*7'*1(&" .3" g?4" .+%8.4(1&>" H%16/2(1" 6/," 7.;0.12(1&A" $65(" &.+5(," '$("

&'1*7'*1(".3" k*éé" &'6)%+%&(,"$g?4"561%6/'&@YYA_?X>" " k*éé" $6&" 6"4.,(16'(" 633%/%'<"

3.1" $g?4" J?>XyzTA" 0$%+(" -6'%(/'&" '$6'" 0(1(" '1(6'(," 0%'$" k*éé;31((" ,%6+<&%&"

4(4)16/(&" $6," 6" va[Ö" 1(,*7(," -.&&%)%+%'<" .3" ,(5(+.-%/8" ]iI_?CA_?Y>""

#$(1(3.1(A" '$(&(" .+%8.4(1&"0(1(" 7./&%,(1(," '." )(" 7+%/%76++<" 1(+(56/'" 6/," ./;

-6'$06<"'."3%)1%+"6&&(4)+<_@[>""B4-.1'6/'+<A"'$("k*éé"&'6)%+%F(,",%4(1".3"9@?I@YY"

6/,"'$("$(=64(1%7"3.14".3"W!@Z_?Y").'$"&$.0"6"'16/&"I@?".1"9@?A"1(&-(7'%5(+<>""

#$("$(=64(1%7" 3.14".3"W!@Z" 7./'6%/&" '0.",%33(1(/'",%4(1" 7./3%8*16'%./&>" " B/"

'$(" 3%1&'A" '$(" 4./.4(1&" 61(" 6116/8(," %/" 6" &%,(;'.;&%,(" 7./3.146'%./" JZ%8*1("

a>@_ITA" 6/" 6116/8(4(/'" 0$%7$" 36%+&" 7.4-+('(+<" '." ,(&71%)(" '$(" 9i\" ,6'6>""

W.0(5(1A" '$(" &(7./," ,%4(1" 7./3.146'%./" J%/" '$(" W!@Z" $(=64(1TA" 0$%7$"

%/5.+5(&" 6" $(6,;'.;$(6," 7./3%8*16'%./A" &$.0&" 6" &%4%+61" -6''(1/" .3" -1(,%7'(,"

9i\&"'."'$(%1"(=-(1%4(/'6++<"4(6&*1(,"56+*(&>"":-(7%3%76++<A"'$("ZGA"Ek"6/,"]\"

+..-&" &$.0" %/71(6&(,"9i\"16'(&"*&%/8" '$("k@@"6/," '$("k^!"&%'(&A"0$%+("0$(/"

'$(" &-%/" +6)(+" %&" 6''67$(," 6'" -.&%'%./" ?[" /." &%8/%3%76/'" 9i\&" 61(" .)&(15(,"

JZ%8*1(" a>@_ET>" " #$(" 64-+%'*,(" .3" '$(" )672;76+7*+6'(," 9i\" 16'(&" %&" 6+'(1(," %/"

7.4-61%&./" 0%'$" '$(" (=-(1%4(/'6++<;,('(14%/(," 56+*(&A" &*88(&'%/8" '$6'" '$%&"

$(6,;'.;$(6,"7./3.146'%./"4%8$'")("7+.&("'."'$("./(".)&(15(,"%/"&.+*'%./")*'"

%'",%33(1&" %/",('6%+>" "u/"'$(".'$(1"$6/,"'$(",%4(1%7"&'1*7'*1(".3"9@?I").*/,"'."

k*éé"&$.0&"6"56&'+<",%33(1(/'"9i\"-1.3%+(A"%/,%76'%/8"'$6'"'$%&",%4(1"%&"/.'"6)+("

'." (=-+6%/" '$(" 9i\" ,6'6" JZ%8*1(" a>@_kT>" " I&"4(/'%./(," %/" :(7'%./" !>^>a>@A" '$("

&'1*7'*1(".3"6",.46%/;&06--(,"wê^"$.4.,%4(1"06&"1(-.1'(,"1(7(/'+<"JZ%8*1("

!>?[T@^@>" " #$(" 6*'$.1&"-1.-.&(" '$6'" '$("$<,1.-$.)%7" 1(&%,*(&" (=-.&(,")<" '$("

*/3.+,%/8" .3" '$(" G" &'16/," 46<" 67'" 6&" '$(" /*7+(*&" 3.1" '(4-+6'(," &(+3;

-.+<4(1%&6'%./" 6/," '$*&" '$%&" &-(7%(&"4%8$'" )(" 71%'%76+" 3.1" /*7+(6'%./" .3" 3%)1%+"
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%/'(167'%./&" '$1.*8$" &%,(;7$6%/&" .3" 1(&%,*(&" %/" '$(" ]\" 6/," Ek" +..-&" .3" ).'$"
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"
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3.146'%./".3" 6/".1,(1(,"wê^".+%8.4(1" J6&" &*88(&'(,")<" '$("9i\",6'6" 3.1" '$("
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7./3.146'%./6+"7$6/8(&"'$6'"61("1(+6'(,"0%'$"'$("%/71(6&(,"64<+.%,.8(/%7%'<".3"
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.3" '$.&(" .3" '$(" $*46/" B#" &'6'(>" " W.0(5(1A" '$(" &%8/%3%76/'+<" &+.0(1" 3.+,%/8"
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