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&%1%?/-&*(%.*#V?.)"/%*:3%;)*3"*?)?%.*#V?-&/)"/%*_B3/Q*%/*).R*YZMYcR**

5.* /#/)"#-* /#%"%* 3")* )./)* 1)?)1#()(* -'/%-#"/%;&)(-&)* 1-V?)&)(-* 1-"* -/&-'*

9#-V)/%&#).%'R* ,3%(%* .-;&)&* )./-'* "#$%.%'* (%* )"1.):%* <'%-* ;&)1#)'* )* '3*

9#-1-V?)/#9#.#()(*U*%>1%.%"/%'*?&-?#%()(%'*V%17"#1)'*_5.hP#(#&*%/*).R*YZM[cR*,-&*%..-T*

.)*#"$%'/#;)1#<"*)1/3).*'-9&%*#V?.)"/%'*'%*1%"/&)*%"*.)*V%:-&)*(%*.)*#"/%&)11#<"*%"/&%*%.*

#V?.)"/%*U*%.*P3%'-*V%(#)"/%*.)*V-(#]#1)1#<"*(%*.)*'3?%&]#1#%*(%*.-'*#V?.)"/%'*(%"/).%'*

_F)&&-'*%/*).R*YZZak*E-$)%'*%/*).R*YZMZcR**

5.*0>#/-*#"(#'13/#9.%*(%*.-'*#V?.)"/%'*(%"/).%'*%"(-<'%-'*%'/7*#V?3.')"(-*.)*"%1%'#()(*

(%*'%;3#&*?%&]%11#-")"(-*%.*(#'%4-*(%.* #V?.)"/%*U* .)*-?/#V#Q)1#<"*(%* .)*&%'?3%'/)*(%*

13&)1#<"*9#-.<;#1)*(%'?30'*(%*.)*1-.-1)1#<"*(%.*#V?.)"/%*_H)$#%'*YZZXcR*



8"/&-(311#<")

MM*

5.*(#'%4-*/-?-;&7]#1-*(%*.)*'3?%&]#1#%*(%*/#/)"#-*?3%(%*)]%1/)&*(%*V)"%&)*"-/)9.%*)*.)*

1)?)1#()(* -'/%-#"/%;&)/#$)* U* )3V%"/)&* %.* "#$%.* (%* )/&)11#<"* U* (#]3'#<"* 1%.3.)&R* B)'*

?&-?#%()(%'*9#-.<;#1)'*/)V9#0"*#"].3%"1#)"*'#;"#]#1)/#$)V%"/%*.)'*&%)11#-"%'*1%.3.)&%'*

P)1#)* .)* '3?%&]#1#%* (%.* #V?.)"/%* _5.hP#(#&* %/* ).R* YZM[cR* C(%V7'T* .)'* &%'?3%'/)'* (%*

1#1)/&#Q)1#<"* <'%)* /)V9#0"* '%* ?3%(%"* %'/#V3.)&* 3/#.#Q)"(-* ])1/-&%'* (%* 1&%1#V#%"/-*

_+&39%&* %/* ).R* YZZYcR* 5"/&%* %'/-'* ])1/-&%'* '%* %"13%"/&)* %.* ])1/-&* (%* 1&%1#V#%"/-*

/&)"']-&V)"/%*9%/)*_K+J`rc*_+-V9-/Q*%/*).R*MaaXcR**

%

Y8W! "0%_<4.3=4%23%<3X4230-.:e5%e=3-%

5.*P3%'-*%'*3"*/%:#(-*$#$-*(#"7V#1-*=3%*1)V9#)*(3&)"/%*/-()*.)*$#()R*8;3).*=3%*-/&-'*

/%:#(-'* 1-"%1/#$-'* (%.* 13%&?-T* %.* P3%'-* 1-V?&%"(%* 10.3.)'* #"1&3'/)()'* %"* 3")*

)93"()"/%* V)/&#Q* %>/&)1%.3.)&R* C* (#]%&%"1#)* (%* .)* V)U-&S)* (%* .-'* -/&-'* /%:#(-'*

1-"%1/#$-'T* .)* V)/&#Q* %>/&)1%.3.)&* '%* V#"%&).#Q)* ?)&)* -/-&;)&* ]3"1#-"%'* ]#'#-.<;#1)'*

d"#1)'*_H)$#%'*YZZbcR*

5.*P3%'-*?&-?-&1#-")*'-?-&/%*U*?&-/%11#<"*(%*/#?-*.-1-V-/-&T*U*3"*(%?<'#/-*(#"7V#1-*

(%* ?&-/%S")'* U* V#"%&).%'R* 5.* 1-"'/)"/%* &%V-(%.)(-* (%.* /%:#(-* <'%-* )?-&/)* 3"*

V%1)"#'V-*?)&)* .)* 13&)1#<"* '#"* 1#1)/&#1%'* U* .)* &%;%"%&)1#<"* (%.* /%:#(-* <'%-* ()4)(-k*

)(%V7'T* (%'%V?%4)* 3"* ?)?%.* &%.%$)"/%* %"* %.* %=3#.#9&#-* (%* 1).1#-* U* ]-'])/-* (%* .-'*

].3#(-'*1-&?-&).%'T*)*/&)$0'*(%.*1-"/&-.*%"(-1&#"-R*

B)* &%V-(%.)1#<"* <'%)* '%* 1-"'#;3%* )* /&)$0'* (%* .)* &%)9'-&1#<"* (%* .)* )1/#$#()(*

-'/%-1.7'/#1)*U*.)*)1/#$#()(*'#"/0/#1)*(%*.-'*-'/%-9.)'/-'R*5'/-'*(-'*/#?-'*(%*?-9.)1#-"%'*

1%.3.)&%'*'-"*&%'?-"')9.%'*(%.*@@5(7"#%(O*-*&%V-(%.)1#<"*<'%)*1-"'/)"/%R**

,)&)* %"/%"(%&* %.* ?&-1%'-* (%* 3"#<"* (%.* #V?.)"/%* ).* P3%'-* P)U* =3%* 1-V?&%"(%&* .-'*

V%1)"#'V-'*=3%* ]-&V)"*?)&/%*(%* .)* ]#'#-.-;S)*<'%)R* 5.* ]%"<V%"-*9#-.<;#1-*(%*3"#<"*

<'%)*%"/&%*%.*9#-V)/%&#).*U*%.*P3%'-*%'*/)"*)"/#;3-*1-V-*.)*&%V-(%.)1#<"*<'%)*"-&V).*

?-&*'S*V#'V)*U*%'/7*]-&V)(-*?-&*(-'*])'%'*?&#"1#?).%'N*

*

*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

MY*

B)*'3?%&]#1#%*<'%)*V-(#]#1)()*?-&*.-'*-'/%-1.)'/-'*

B)* 3"#()(* (%* &%)9'-&1#<"* 1&%)()* ?-&* .-'* -'/%-1.)'/-'* %"* %.* P3%'-* U* .)* 'S"/%'#'* (%* .)*

V)/&#Q*#"#1#).*-13&&%"*(3&)"/%*.)*]-&V)1#<"*(%*P3%'-*"3%$-*_@7"#")'"7%)N"(&6@$"7OcR*

B)'* .);3")'* (%* I-|'P#?* =3%* ?3%(%"* -9'%&$)&'%* 1%&1)* (%* .-'* -'/%-1.)'/-'* '-"*

1-"1)$#()(%'* 1&%)()'*?-&* .)*)1/#$#()(* &%)9'-&/#$)*(%*%'/)'* 10.3.)'* _J#;3&)'*MC*U*MFcR*

5'/)*&%)9'-&1#<"*<'%)*1-V?&%"(%*.)*(#'-.31#<"*(%*.)*V)/&#Q*#"-&;7"#1)*U*.)*(%;&)()1#<"*

%"Q#V7/#1)* (%* .-'* 1-V?-"%"/%'* -&;7"#1-'R* 5.* &%'3./)(-* %'* .)* 1&%)1#<"* (%* 3")*V)/&#Q*

<'%)* "-* V#"%&).#Q)()T* =3%* '%&7* .)* '3?%&]#1#%* &%1%?/-&)* /&#(#V%"'#-").* (-"(%* '%*

(%?-'#/)&7*%.*P3%'-*"3%$-*)*?)&/#&*(%.*)"/#;3-R**

*

* *

,:6/<-%EN*D'/%-1.)'/-'* )1/#$-'*%>?&%')"(-* ]-'])/)')* ).1).#")* /7&/&)&-* &%'#'/%"/%* _KLC,c*M* _CcT*

-9/%"#()'*V%(#)"/%*)"7.#'#'*(%* #"V3"-P#'/-=3SV#1)T*'-9&%*3")*'3?%&]#1#%*<'%)T*1&%)"(-*3")*

3"#()(* (%* &%V-(%.)1#<"* _FcR* 8V7;%"%'* 1%(#()'* (%* V3%'/&)'* P#'/-.<;#1)'* /-V)()'* ?-&* %.*

,&-]%'-&*,)9.-*+).#"(-*A-&%"-R*

*

Mc! 5.)9-&)1#<"*U*V)(3&)1#<"*(%*.)*#"/%&])'%*(%*.S"%)*1%V%"/)"/%*

B)'*.S"%)'*1%V%"/)"/%'*&%?&%'%"/)"*3")*V)/&#Q*%>/&)1%.3.)&*)./)V%"/%*1-"'%&$)()*=3%**

'#&$%* (%* )"1.):%* (%.* /%:#(-* <'%-* "3%$-R* 5'/)'* .S"%)'* '-"* '%1&%/)()'* ?-&* 3")* V)/&#Q*

V#"%&).#Q)()*"-*1-.);%"-')*'#"/%/#Q)()*?-&*.-'*-'/%-9.)'/-'*U*'%*#"$);#")"*U*%"1.)$)"*

)*?)&/#&*(%*.)*)1/#$#()(*-'/%-1.7'/#1)R*,-&*/)"/-T*.)'*.S"%)'*1%V%"/)"/%'*(%'%V?%4)"*3"*

?)?%.* 1&S/#1-*%"*%.*%'/)9.%1#V#%"/-*(%* .)* #"/%&])'%*%"/&%*%.*P3%'-*)"/#;3-*U*%.*P3%'-*

"3%$-* _H)$#%'* YZZXcR* B)* ?&%'%"1#)* (%* .S"%)'* 1%V%"/)"/%'* 1-V-* #"/%&])'%* (3&)"/%* .)*



8"/&-(311#<")

MX

&%V-(%.)1#<"* <'%)* %"* %.* P3%'-* _]#9&-&&%/#13.)&T* .)V#")&T* 1-V?)1/-* -* %'?-":-'-c* %'*

1&S/#1)*_J#;3&)*YcR**

5.* ?&-1%'-* (%* N"(&6<$=7) =:%6) *%) 7"#") %'/7* 1-V?3%'/-* ?-&* 3")* 1)'1)()* (%*

)1-"/%1#V#%"/-'T*=3%*'-"*.-'*'#;3#%"/%'N*

)R! C('-&1#<"* (%* ?&-/%S")'* <'%)'* "-* 1-.);0"#1)'* )* .)* '3?%&]#1#%* '<.#()N*

-'/%-?-"/#")*U*'#).-?&-/%S")'R**

9R! 8"#1#)1#<"* (%* .)* V#"%&).#Q)1#<"* ?-&* ?)&/%* (%* .)'* ?&-/%S")'* )('-&9#()'N*

"31.%)1#<"*(%*1).1#-*U*]-'])/-*?)&)*#"#1#)& .)*V#"%&).#Q)1#<"R*

1R A)(3&)1#<"N*1&%1#V#%"/-*(%*V)/&#Q*1-"*%'/&31/3&)*1&#'/).#")R*

(R! 2&%)1#<"*(%*V)/&#Q*1-"*]#9&)'*(%*1-.7;%"-R*

B)* V#"%&).#Q)1#<"* (%* .)* V)/&#Q* 1-"* ]#9&)'* (%* 1-.7;%"-T* 1-V-* d./#V)* ])'%T* %'* .-* =3%*

-/-&;)* .)* %'/)9#.#()(* (%.* #V?.)"/%* ).* P3%'-* )"/%'* (%* '%&* 1)&;)(-R* 5'/%* ?&-1%'-* (%*

&%V-(%.)1#<"* <'%)* '%* )?.#1)* )* .-'* 9#-V)/%&#).%'* UT* (%.* V#'V-* V-(-T* )* .)*

-'/%-#"/%;&)1#<"R*B)*3"#<"*).*P3%'-*'%*1-"'#;3%*;&)1#)'*)*.)*#"/%&(#;#/)1#<"*(%*.)'*.S"%)'*

1%V%"/)"/%'*1-"*.)*'3?%&]#1#%*(%.*9#-V)/%&#).T*(%.*V#'V-*V-(-*=3%*-13&&%*(3&)"/%*.)*

&%V-(%.)1#<"*<'%)*")/3&).*_H)$#%'*%/*).R*YZMpcR*

*

,:6/<-% WN* E%-]-&V)1#<"* <'%)* '-9&%* .S"%)* 1%V%"/)"/%* (%* 3")* ?)&/S13.)* (%* P3%'-* 9-$#"-*

)"-&;7"#1-* %"* V-(%.-* %>?%&#V%"/).* P3V)"-R* 8V);%"* 1%(#()* (%* V3%'/&)'* P#'/-.<;#1)'*

/-V)()'*?-&*%.*,&-]%'-&*,)9.-*+).#"(-*A-&%"-R*

*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

Mp*

Y8W8E! '=134.452/..:e5

5.* /0&V#"-* ":@%"<"7*5<<$=7* '%* &%]#%&%* ).* &%1.3/)V#%"/-* U* .)* V#;&)1#<"* (%* 10.3.)'*

-'/%-;0"#1)'*)*.)*'3?%&]#1#%*(%.*#V?.)"/%*(%'?30'*(%*.)*]-&V)1#<"*(%.*1-7;3.-*_H)$#%'*

YZZXcR*5"*"3%'/&-*1)V?-T*.)*'3?%&]#1#%*(%*/#/)"#-*(%.*#V?.)"/%*)1/d)*1-V-*)"()V#):%*)*

/&)$0'*(%.*13).*'%*?&-(31%*(#1P)*V#;&)1#<"*1%.3.)&T*1-"*.)*1-"'#;3#%"/%*&%V-(%.)1#<"*U*

)?-'#1#<"*<'%)R**

,-&* /)"/-T* .)* 'S"/%'#'* (%* /%:#(-* <'%-* &%=3#%&%* .)* 1)'1)()* V#;&)/-&#)* (%* 10.3.)'*

-'/%-;0"#1)'T* U* .)* (#]%&%"1#)1#<"* (%* %'/)'* ?-9.)1#-"%'* 1%.3.)&%'* %"* 10.3.)'*V)(3&)'*

'%1&%/-&)'R*5'/%*?&-1%'-* #"1.3U%* .)*V#;&)1#<"*(%*10.3.)'*?%&#$)'13.)&%'*)* .)*'3?%&]#1#%*

(%* P3%'-* &%)9'-&9#(-R* H3&)"/%* .)* 13&)1#<"* ?%&#`#V?.)"/)&#)T* ).* #;3).* =3%* %"* 3")*

]&)1/3&)T*.)'*10.3.)'*-'/%-;0"#1)'*V#;&)&7"*)*/&)$0'*(%.*1-7;3.-*(%*')";&%*U*).1)"Q)&7"*

.)* '3?%&]#1#%* (%.* #V?.)"/%T* (-"(%* .-'* -'/%-9.)'/-'* #"#1#)&7"* .)* 'S"/%'#'* (%* .)* V)/&#Q*

%>/&)1%.3.)&*_J#;3&)*XcR*

%

,:6/<-%YN*J%"<V%"-*(%*-'/%-1-"(311#<"*'-9&%*P3%'-*P3V)"-*%"*P#'/-.-;S)*/%4#()*1-"*/01"#1)*

(%*/&#1&<V#1-*(%*A)''-"R*6%*)?&%1#)*%.*P3%'-*$#/).*%"*&-:-T*(-"(%*'%*P)*)?-'#1#-")(-*V)/&#Q*

-'/%-#(%*_%"*$%&(%c*]-&V)()**?-&*-'/%-9.)'/-'*)1/#$-'**1-"*V-&]-.-;S)*139-#(%R*8V);%"*1%(#()*

(%*V3%'/&)'*P#'/-.<;#1)'*/-V)()'*?-&*%.*,&-]%'-&*,)9.-*+).#"(-*A-&%"-R*



8"/&-(311#<")

Mq*

E-* -9'/)"/%T* .-'* $%&()(%&-'* (#&%1/-&%'* (%* -&=3%'/)* (3&)"/%* %.* ?&-1%'-* (%*

&%V-(%.)1#<"* <'%)* '-"* .-'* -'/%-1#/-'R* B-'* -'/%-1#/-'* '-"* .)'* 10.3.)'* <'%)'* V7'*

)93"()"/%'*(%.*%'=3%.%/-*)(3./-*U*?3%(%"*)1/3)&*1-V-*'%"'-&%'*V%17"#1-'*(#&#;#%"(-*

.)'* ]3"1#-"%'* -'/%-9.7'/#1)'* U* -'/%-1.7'/#1)'* ?)&)* V)"/%"%&* .)* P-V%-'/)'#'* <'%)*

_F-"%|).(*YZMik*K'-3&(#*%/*).R*YZM[cR*H%'1#%"(%"*(%*.)'*10.3.)'*V%'%"=3#V).%'*U**'%*

%"1)&;)"*(%*&%;3.)&*%.*V%/)9-.#'V-*(%.*1).1#-*U*%.*]-'])/-R*)

B)'*]3"1#-"%'*(%*.-'*-'/%-1#/-'*%";.-9)"*%.*1-"/&-.*(%*.)*V#"%&).#Q)1#<"T*.)*P-V%-'/)'#'*

(%.*1).1#-*U*%.*]-'])/-T*V#%.-?-U%'#'*U*P%V)/-?-U%'#'T*%/1R*5'*?-&*%..-*=3%*.-'*-'/%-1#/-'*

?3%(%"* '%&* .-'* &%'?-"')9.%'* (%* %"]%&V%()(%'* U* (%'<&(%"%'* <'%-'*V%/)9<.#1-'T* (%*

1-&)Q<"T*(%*&#4<"*U*(%.*Vd'13.-*_F-"%|).(*YZMicR**

B-'* -'/%-1#/-'* '%* (#'?-"%"*V%(#)"/%* 3")* &%(* (%"(&S/#1)* ?)&)* #"/%&1-"%1/)&'%* %"/&%*

%..-'T*1-"*.-'*$)'-'*')";3S"%-'**U*1-"*.)'*10.3.)'*<'%)'*&%'/)"/%'R*C'ST*%.*&%V-(%.)(-*(%*

.)* V)/&#Q* <'%)* ..%$)()* )* 1)9-* ?-&* .-'* -'/%-9.)'/-'* U* -'/%-1.)'/-'* '%* &%;3.)*

(#&%1/)V%"/%*)*/&)$0'*(%*%..-'R*63'* .);3")'*U*1)").S13.-'T*?-&*/)"/-T*1-"/&#93U%"*)* .)*

&%'#'/%"1#)*)*.)*]&)1/3&)*U*)*).*V)"/%"#V#%"/-*(%*.)*1).#()(*<'%)R**

C.;3"-'*%'/3(#-'*%"*&)/-"%'*P)"*(%V-'/&)(-*=3%*'-"*.-'*-'/%-1#/-'*.)*]3%"/%*?&#"1#?).*

(%*LCEgB*&%=3%&#(-*?)&)*.)*]-&V)1#<"*(%*-'/%-1.)'/-'*(3&)"/%*.)*&%V-(%.)1#<"*<'%)*

(%.*/%:#(-*<'%-*%'?-":-'-*_o#-";*%/*).R*YZMqcR**

6%* 1-"-1%"* (-'* /#?-'* (%* /%:#(-* <'%-* %"* 13)"/-* )* '3* )&=3#/%1/3&)* U* ]-&V)N* %.* P3%'-*

1-&/#1).*-*1-V?)1/-*U*%.*P3%'-*/&)9%13.)&*-*%'?-":-'-R*B)*1.)'#]#1)1#<"*(%*B%1hP-.V*U*

n)&9*_Ma[qc*'%*9)')*%"*.)*?&-?-&1#<"*(%*%'/-'*(-'*/#?-'*(%*%'/&31/3&)'*(%*/%:#(-*<'%-*

?)&)* (%]#"#&* .)* 1).#()(* (%* 3"* .%1P-* &%1%?/-&* ?)&)* .)* 1-.-1)1#<"* (%* 3"* #V?.)"/%R* 5'/)*

1.)'#]#1)1#<"*.-'*(#$#(%*%"*13)/&-*/#?-'T*'#%"(-*%.*/#?-*8^*1-"'#(%&)(-*1-"1%?/3).V%"/%*

%.*(%*?%-&*1).#()(*(%9#(-*)*'3*9):)*?&-?-&1#<"*(%*P3%'-*1-&/#1).R*6#"*%V9)&;-T*(%'(%*

3"*?3"/-*(%*$#'/)*9#-.<;#1-T*%.*P3%'-*/&)9%13.)&*%'*%.*V7'*&#1-*%"*10.3.)'*-'/%-;0"#1)'*

(%*.)*V0(3.)*<'%)R*B)*#V?-&/)"1#)*(%*%'/)'*10.3.)'*V%'%"=3#V).%'*?&-;%"#/-&)'*&)(#1)*

%"*%.*P%1P-*(%*=3%*?&-?-&1#-")&7"*.)*V#;&)1#<"*(%*.-'*-'/%-9.)'/-'*)*.)*'3?%&]#1#%*(%.*

#V?.)"/%T* )(%V7'* ])$-&%1%&* .)* )";#-;0"%'#'* U* .%* ..%;)()* (%* 10.3.)'* %"(-/%.#).%'R* ,-&*

/)"/-T* %.* P3%'-* /&)9%13.)&* -]&%1%* 3")* &%V-(%.)1#<"* <'%)* ?%&#`#V?.)"/)&#)* V)U-&*

1-V?)&)()*)*.)*(%.*P3%'-*1-&/#1).R**



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

Mi*

D/&)'* 10.3.)'* =3%* /)V9#0"* '-"* ?&-/);-"#'/)'* (3&)"/%* .)* &%V-(%.)1#<"* <'%)* %"* .)*

'3?%&]#1#%*?%&#`#V?.)"/)&#)*'-"* .)'*?.)=3%/)'R*5'/)*?-9.)1#<"*1%.3.)&*)13(%*(3&)"/%* .)*

1-);3.)1#<"* .#9%&)"(-* 1#/-=3#")'* U* ])1/-&%'* (%* 1&%1#V#%"/-* ?)&)* )1%.%&)&* .)*

1#1)/&#Q)1#<"R*5'/)*1)'1)()*(%*1-);3.)1#<"*%'/7*]-&V)()*?-&*%.*1-7;3.-*U*.)*)(P%&%"1#)*

(%* ]#9&#")R* +&)1#)'* )* .)* &%/%"1#<"* (%* .)* ]#9&#")* ).&%(%(-&* (%.* #V?.)"/%* (3&)"/%* .-'*

?&#V%&-'*(S)'*(%'?30'*(%*.)*#"'%&1#<"T*.)'*10.3.)'*-'/%-;0"#1)'*..%;)&7"*)*.)*'3?%&]#1#%*

(%.*#V?.)"/%*?)&)*%V?%Q)&*.)*'S"/%'#'*(%*/%:#(-*<'%-R**

%

Y8Y! "0%L-.14<%23%.<3.:X:3514%1<-5=L4<X-513%G31-%E%Q!>,RbES%%

B)* ])V#.#)* (%.* ])1/-&* (%* 1&%1#V#%"/-* /&)"']-&V)"/%* 9%/)* _K+J`rc* %'* 3"* ;&3?-* (%*

1#/-=3#")'* V3./#]3"1#-").%'* =3%* :3%;)"* 3"* ?)?%.* ]3"()V%"/).* %"* .)* 1#1)/&#Q)1#<"* U*

&%?)&)1#<"* (%* /%:#(-'R* * K+J`r* %'/7* 1-V?3%'/-* ?-&* 3")* ])V#.#)* (%* ])1/-&%'* (%*

1&%1#V#%"/-* ?-.#?%?/S(#1-'* V3./#]3"1#-").%'* #"$-.31&)(-'* %"* .)* %V9&#-;0"%'#'*

_1&%1#V#%"/-*U*(#]%&%"1#)1#<"*1%.3.)&cT*#"].)V)1#<"T*&%;3.)1#<"*(%*.)*&%'?3%'/)*#"V3"%T*

)(P%'#<"* 1%.3.)&* U* V#;&)1#<"T* ]-&V)1#<"* (%* V)/&#Q* %>/&)1%.3.)&T* )";#-;0"%'#'* U*

1#1)/&#Q)1#<"* (%* P%&#()'* _6h).%&#1* %/* ).R* Maabk* 6)#/-* %/* ).R* MaaacR* 6#"* %V9)&;-T* .-'*

1-"-1#V#%"/-'*'-9&%*.)*]3"1#<"*%>)1/)*(%*K+J`r*%"*%.*P3%'-*'-"*1-"/&)(#1/-&#-'*U*%"*

?)&/%*(%'1-"-1#(-'R**

K+J`r*%'/7*]-&V)(-*?-&*1#"1-*#'-]-&V)'T*(%*.)'*13).%'*.)'*rMT*rY*U*rX*'%*%>?&%')"*%"*

/%:#(-'* (%* V)VS]%&-'* _6)#/-* %/* ).R* MaaacR* 2-"1&%/)V%"/%T* %.* ])1/-&* (%* 1&%1#V#%"/-*

/&)"']-&V)"/%* 9%/)* M* _K+J`rMc* %'* .)* #'-]-&V)* V7'* 1-Vd"* %"* .-'* /%:#(-'* P3V)"-'*

_K)/)h#'*%/*).R*YZZZcR*6%*P)*'3;%&#(-*=3%*/#%"%*3"*%]%1/-*&%;3.)(-&*%"*.)*]#'#-.-;S)*(%.*

P3%'-*_v#h%':�*%/*).R*Maa[k*K)/)h#'*%/*).R*YZZZcR*K)V9#0"*'%*&%.)1#-")*.)*?&%'%"1#)*(%*

K+J`rM*1-"*.)*?)/-;0"%'#'**U*%.*(#);"<'/#1-*(%*.)*%"]%&V%()(*?%&#-(-"/).*_6h).%&#1*%/*

).R* Maabc* U* =3%* '3* %>?&%'#<"* %'/7* &%.)1#-")()* 1-"* .)* )";#-;0"%'#'* _6/%#"'$-..* %/* ).R*

Maaak*6)#/-*%/*).R*MaaacR*

K+J`rM* :3%;)* 3"* ?)?%.* &%.%$)"/%* %"* .)* &%)11#<"* (%.* P30'?%(* P)1#)* %.* #V?.)"/%*

_C'?%"9%&;*%/*).R*MaaicR*6#"*%V9)&;-T*%>#'/%"*V31P-'*#"/%&&-;)"/%'*%"*13)"/-*).*?)?%.*

(%*K+J`rM*%"*.)*&%;%"%&)1#<"*<'%)R*K+J`rM*/#%"%*%]%1/-'*'#;"#]#1)/#$-'*%"*.)*&%;3.)1#<"*



8"/&-(311#<")

Mb*

(3&)"/%* .-'*?&-1%'-'*(%* #"].)V)1#<"*U*P)*'#(-* &%.)1#-")(-*1-"*?&-1%'-'*1%.3.)&%'*(%*

1#1)/&#Q)1#<"*(%*P%&#()'*_2-&"%.#"#*%/*).R*YZZXcR*C(%V7'T*'%*%>?&%')*%"* .)'*10.3.)'*(%.*

/%:#(-*1-"%1/#$-T*%"(-/%.#).*U*P%V)/-?-U0/#1-*_5Q=3%&&-*%/*).R*YZZXcR*

K+J`r* :3%;)* (#$%&'-'* ?)?%.%'* %"* 1#1)/&#Q)1#<"* (%* P%&#()'T* %"]%&V%()(%'* ]#9&</#1)'T*

&%;3.)1#<"*(%*17"1%&T*U*-'#]#1)1#<"*%"(-1-"(&).*_g3')]3h)*%/*).R*YZZMcR*C(%V7'T*K+J`r*

V-(3.)*.)*]-&V)1#<"*(%*V)/&#Q*%>/&)1%.3.)&*%'/#V3.)"(-*.)*)11#<"*(%*.-'*]#9&-9.)'/-'*%*

#"P#9#%"(-*.)*(%;&)()1#<"*(%*.)*V)/&#Q*%>/&)1%.3.)&*_K)h)/)*%/*).R*YZZZcR**

6%*P)*'3;%&#(-*=3%*K+J`r*)1-?.)*.)*)1/#$#()(*-'/%-9.7'/#1)*U*-'/%-1.7'/#1)*_A-P)VV)(*

%/*).R*YZZacT*)(%V7'*(%*#"P#9#&* .)*(#]%&%"1#)1#<"*-'/%-9.7'/#1)*/%&V#").* _C..#'/-"*%/*).R*

YZZMcR* K)V9#0"* %>#'/%"* %'/3(#-'* =3%*V3%'/&)"* =3%* K+J`r* #"P#9%* .)* %>?&%'#<"* (%* .)*

]-'])/)')*).1).#")*U*.)*-'/%-1).1#")T*%"/&%*-/&-'*V)&1)(-&%'*(%*(#]%&%"1#)1#<"*U*]3"1#<"*

-'/%-9.7'/#1)*_E-()*Ma[ak*2%"/&%..)*%/*).R*MaapcR*

B)*'%4).#Q)1#<"*%>/&)1%.3.)&*..%$)()*)*1)9-*?-&*.)*'3?%&])V#.#)*(%*K+J`r*%'/7*#V?.#1)()*

%"* (#$%&'-'* ?&-1%'-'* 1%.3.)&%'T* )'S* 1-V-* %"* .)* &%;3.)1#<"* (%* .)* (#]%&%"1#)1#<"*

V%'%"=3#V).*_C..#'/-"*%/*).R*YZZMcR*B)'*10.3.)'*V%'%"=3#V).%'*?3%(%"*(#]%&%"1#)&'%*)*

/%:#(-*<'%-T*1)&/#.);#"-'-T*)(#?-'-*V3'13.)&T*(%?%"(#%"(-*(%*.)'*'%4).%'*&%1#9#()'*(%.*

%"/-&"-*1%.3.)&R*,-&*3"*.)(-T*.)'*FA,'*%'/#V3.)"*.)*(#]%&%"1#)1#<"*-'/%-9.7'/#1)k*?-&*%.*

-/&-T* K+J`r* ?3%(%* #"P#9#&* .)* ?&-;&%'#<"* (%* .)* (#]%&%"1#)1#<"* -'/%-9.7'/#1)* U* )(#?-')*

_2%"/&%..)*%/*).R*MaapcR**

5"* .-'*d./#V-'*)4-'* '%*P)* #"$%'/#;)(-* '-9&%* .)* #(%"/#]#1)1#<"*U* 1)&)1/%&#Q)1#<"*(%* .-'*

&%1%?/-&%'*(%*K+J`r**U*'3'*%]%1/-&%'*(%*'%4).#Q)1#<"*1%.3.)&R*5.*'#'/%V)*(%*'%4).#Q)1#<"*

1-"'#'/%* %"* 3")* ])V#.#)* (%* &%1%?/-&%'* /#?-* =3#")')* U* 3")* ])V#.#)* (%* '3'/&)/-'*

&%1%?/-&%'* -* ?&-/%S")'* 6ACHT* =3%* $)"* P)1#)* %.* "d1.%-T* (-"(%* ?3%(%"* )1/3)&* 1-V-*

])1/-&%'*(%*/&)"'1&#?1#<"R*5.*.#;)"(-*K+J`r*%"')V9.)*3"*1-V?.%:-*&%1%?/-&*=3%*)1/#$)*)*

.)'* 6ACH'T* =3%* )1/#$)* )* $)&#-'* 1-V?.%:-'* =3%* &%;3.)"* .)* /&)"'1&#?1#<"R* 5'/)* &3/)* '%*

&%?&%'%"/)*%"*.)*J#;3&)*p*_A)'');30*�*v-//-"*YZZZcR**

B)* &3/)* (%* '%4).#Q)1#<"* (%* K+J`r* #V?.#1)* .)* ]-']-&#.)1#<"* (%.* &%1%?/-&* 6ACH* _-* L`

6ACHcR*2-"1&%/)V%"/%T*.)*&3/)*(%*'%4).#Q)1#<"*(%*K+J`rM*%'/7*V%(#)()*?-&*.)*6ACHY*

U*.)*6ACHXR*23)"(-*%.*&%1%?/-&*/#?-*8*(%*K+J`r*_K+J`rLMc*%'*]-']-&#.)(-T*'%*%".)Q)*1-"*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

M[*

%.*1-&&%'?-"(#%"/%*L`6ACH*)*/&)$0'*(%.*)"1.):%*6ACH*?)&)*.)*)1/#$)1#<"*(%.*&%1%?/-&*

_6CLCc*_B#"*%/*).R*Maaqc*U* ]-']-&#.)*%.* &%'#(3-*(%*'%&#")*(%*.)*L`6ACHR*B)*]-']-&#.)1#<"*

#"(31%*3"*1)V9#-*1-"]-&V)1#-").*(%.*L`6ACH*U*'3*(#'-1#)1#<"*(%.*1-V?.%:-*&%1%?/-&*U*

(%*6CLC*_6-31P%."U/'hU#*%/*).R*YZZMcR**

6%*1-"-1%*=3%*.-'*V#%V9&-'*(%*.)*'3?%&])V#.#)*K+J`r*%".)Q)"*1-"*.-'*&%1%?/-&%'*/#?-*8*

U*/#?-*88*/#?-*=3#")')*'%&#")w/&%-"#")T*.-'*13).%'*#"#1#)"*'%4).%'*#"/&)1%.3.)&%'*)*/&)$0'*

(%*.)*)1/#$)1#<"*(%*?&-/%S")'R*B-'*&%1%?/-&%'*&%;3.)(-&%'*6V)('*_L`6V)('c*'%*)"1.)"*)*

.)*V%V9&)")*1%.3.)&*V%(#)"/%*.)*#"/%&)11#<"*1-"*.)'*?&-/%S")'*3"#()'*)*.)*V%V9&)")T*

#"1.3U%"(-* %.* )"1.):%* 6V)(* ?)&)* .)* )1/#$)1#<"* (%.* &%1%?/-&* _6CLCc* _A#U)Q-"-* %/* ).R*

YZZZcR**

*

,:6/<-%[N*L3/)*(%*'%4).#Q)1#<"*(%*K+J`r*U*6ACH'R*_K-V)()*(%*A)'');30*�*v-//-"*YZZZcR**

)

Y8Y8E! !>,RbE%g%L4<X-.:e5%e=3-%

5"*.-'*d./#V-'*)4-'T*(#$%&'-'*%'/3(#-'*P)"*#"/%"/)(-*%$).3)&*.-'*%]%1/-'*(%*K+J`rM* $7)

#$@("* %* $7) #$#"T* -9/%"#%"(-* &%'3./)(-'* V3U* (#]%&%"/%'* _61P-3/%"* %/* ).R* YZZak*

A-P)VV)(*%/*).R*YZZacR*B)*P)9#.#()(*(%*K+J`rM*?)&)*#"P#9#&*.)*%>?&%'#<"*(%*.-'*;%"%'*



8"/&-(311#<")

Ma*

-'/%-9.7'/#1-'*P)*'#(-*(-13V%"/)()R*6#"*%V9)&;-T*%.*V%1)"#'V-*(%*%'/)*#"P#9#1#<"*"-*

'%*1-"-1%*1-"*%>)1/#/3(R**

5>#'/%"* (#]%&%"/%'* %'/3(#-'* %>?%&#V%"/).%'* $7) #$#") =3%* &%?-&/)"* 3")* 1-&&%.)1#<"*

"%;)/#$)* %"/&%* .)* ?&%'%"1#)* (%* K+J`rM* U* .)* ]-&V)1#<"* <'%)* _C'?%"9%&;* %/* ).R* Maaik*

K#%.#"%* %/* ).R* YZZYck* -/&-'* &%'3./)(-'* $7) #$#") P)"* V-'/&)(-* =3%* .)* #"'%&1#<"* (%*

#V?.)"/%'*(%"/).%'* 1-"*K+J`rM*)4)(#(-*)* '3* '3?%&]#1#%*()9)* .3;)&*)* .)* ]-&V)1#<"*(%*

3")*1)?)*(%*/%:#(-*]#9&</#1-*).&%(%(-&*(%*.)*'3?%&]#1#%*_E#h-.#()h#'*%/*).R*YZZacR*%

5"*%.*%'/3(#-*$7)#$@(")(%*A-P)VV)(*%/*).*_YZZacT*.)*#"P#9#1#<"*])&V)1-.<;#1)*(%*K+J`rM*

&%'3./<*%"*%.*#"1&%V%"/-*(%*.)*V)')*<'%)*U*%.*$-.3V%"*(%*P3%'-*/&)9%13.)&T*)'S*1-V-*

%.* #"1&%V%"/-* (%* .)* 1-"1%"/&)1#<"* V#"%&).* U* V<(3.-* %.7'/#1-* (%* .)* V)/&#Q* <'%)*

_A-P)VV)(*%/*).R*YZZacR*C(%V7'T*.)*#"P#9#1#<"*(%*K+J`rM*(#-*.3;)&*)*3"*#"1&%V%"/-*

%"* %.* "dV%&-* (%* -'/%-9.)'/-'* U* (%* .)* /)')* (%* ]-&V)1#<"* <'%)T* )(%V7'* (%* 3")*

(#'V#"31#<"* (%.* "dV%&-* (%* -'/%-1.)'/-'R* C'ST* '%* -9/#%"%"* /)"/-* .)'* )1/#$#()(%'*

)")9<.#1)'*1-V-*)"/#1)/)9<.#1)'*?)&)*.)*V%:-&)*(%*.)*1).#()(*<'%)R*5'/-'*&%'3./)(-'*$7)

#$@(") '3;#%&%"* =3%* .)* #"P#9#1#<"* (%* .)* &3/)* (%* '%4).#Q)1#<"* (%* K+J`rM* ?-(&S)* '%&* 3")*

3/#.#()(*/%&)?03/#1)*%"*.)'*%"]%&V%()(%'*<'%)'*1)&)1/%&#Q)()'*?-&*3")*1).#()(*U*V)')*

<'%)'*9):)'T*U*?&-?%"'#<"*)*.)'*]&)1/3&)'R***

K+J`rM* '%* 1-"'#(%&)* 3"* #"P#9#(-&* ?-/%"/%* (%* .)* (#]%&%"1#)1#<"* -'/%-9.7'/#1)R* 5"* %.*

%'/3(#-* $7)#$@(")%"*10.3.)'*A2XKX`5M*(%')&&-..)(-*?-&*K)h%31P#*%/*).*_YZMZc*_K)h%31P#*

%/*).R*YZMZc_K)h%31P#*%/*).R*YZMZc_K)h%31P#*%/*).R*YZMZc_K)h%31P#*%/*).R*YZMZc_K)h%31P#*

%/*).R*YZMZc_K)h%31P#*%/*).R*YZMZc_K)h%31P#*%/*).R*YZMZc_K)h%31P#*%/*).R*YZMZc_K)h%31P#*

%/* ).R* YZMZc_K)h%31P#* %/* ).R* YZMZcT* '%* -9'%&$<* =3%* .)* #"P#9#1#<"* (%* K+J`rM*V%:-&)9)*

?-/%"1#).V%"/%* .)* (#]%&%"1#)1#<"* -'/%-9.7'/#1)R* C(%V7'T* .)* #"P#9#1#<"* (%* K+J`rM*

'3?&#V%*%.*1&%1#V#%"/-*(%*.)'*10.3.)'*(%.*V#%.-V)*_K)h%31P#*%/*).R*YZMZcR***

5"* %.* %'/3(#-* (%* 6h).%&#1* %/* ).* '%* %"1-"/&)&-"* 1-"1%"/&)1#-"%'* '#;"#]#1)/#$)V%"/%*

'3?%&#-&%'* (%* K+J`rM* %"* .-'* /%:#(-'* ;#";#$).%'* U* ].3#(-'* (%* 9-.')'* ?%&#-(-"/).%'*

?&-]3"()'*_6h).%&#1*%/*).R*MaabcR*K+J`rM*/#%"%*%]%1/-'*'#;"#]#1)/#$-'*%"*.)*&%;3.)1#<"*(%*

?&-1%'-'*#"].)V)/-&#-'*U*'%*P)*&%.)1#-")(-*1-"*?&-1%'-'*1%.3.)&%'*(%*1#1)/&#Q)1#<"*(%*

P%&#()'*/)"/-*(%*/%:#(-'*9.)"(-'*1-V-*(%*/%:#(-'*(3&-'*_KU.%&*%/*).R*MaaacR*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

YZ*

2-&"%.#"#*%/*).*..%$)&-"*)*1)9-*3"*%'/3(#-*%"*%.*13).*)").#Q)&-"*.-'*/%:#(-'*).&%(%(-&*(%*

#V?.)"/%'* ]&)1)')(-'k* '%* %"1-"/&<* 3")* %>?&%'#<"*V)U-&* (%* K+J`rM* ).&%(%(-&* (%* .-'*

#V?.)"/%'*]&)1)')(-'T*1-"*(#]%&%"1#)'*'#;"#]#1)/#$)'*_2-&"%.#"#*%/*).R*YZZXcR**

K#%.#"%*%/*).*&%).#Q)&-"*3"*%'/3(#-*$7)#$#")%"*]0V3&%'*(%*&)/)R*2-.-1)&-"*#V?.)"/%'*=3%*

1-"/%"S)"*qZ�;*K+J`rMk*)* .)'*/&%'*'%V)")'T*-9'%&$)&-"*V%(#)"/%*)"7.#'#'*P#'/-.<;#1-*

/%:#(-*V%'%"=3#V).* &#1-* %"* ]#9&-9.)'/-'* %"* )=3%..-'* #V?.)"/%'* 1)&;)(-'* 1-"* K+J`rM*

_K#%.#"%*%/*).R*YZZYcR**

E#h-.#()h#'* %/* ).* %'/3(#)&-"* %.* %]%1/-* (%* K+J`rM* %"* .)* 1#1)/&#Q)1#<"* <'%)* /%V?&)")*

).&%(%(-&*(%*#V?.)"/%'*1-.-1)(-'*%"*%.*1<"(#.-*]%V-&).*%"*-1P-*1)9&)'R*2)()*)"#V).*

&%1#9#<* /&%'* #V?.)"/%'N* #V?.)"/%* 1-"/&-.T* #V?.)"/%* 1)&;)(-* 1-"* ZTq�;* K+J`rM* %*

#V?.)"/%*1)&;)(-*1-"*MRZ�;*K+J`rMR*C* .)'*'%#'*'%V)")'*(%'?30'*(%* .)* 1-.-1)1#<"T*'%*

-9'%&$<* =3%* .-'* #V?.)"/%'* 1)&;)(-'* 1-"* K+J`rM* ?&%'%"/)9)"* 3")* 1)?)* (%* /%:#(-*

]#9&-'-*#"/%&V%(#-T*1-"*(#]%&%"1#)'*'#;"#]#1)/#$)'R*B-'*#V?.)"/%'*=3%*-9/3$#%&-"*V)U-&*

F82*]3%&-"* .-'* #V?.)"/%'*1-"/&-.T*V#%"/&)'*=3%* .-'* #V?.)"/%'*(%.*/%&1%&*;&3?-T*%.*=3%*

1-"/%"S)*V)U-&*1)"/#()(*(%*K+J`rMT*V-'/&)&-"*%.*1-"/)1/-*<'%-*V%"-&R*,-&*.-*/)"/-T*

'%* 1-"1.3U<* =3%* 3")* (-'#'* 9):)* (%* K+J`rM* /#%"%* 3")* #"].3%"1#)* "%;)/#$)* %"* .)*

-'/%-#"/%;&)1#<"*(%*#V?.)"/%'*(%"/).%'*%"*%.*P3%'-*/&)9%13.)&*(3&)"/%*%.*?%&#-(-*(%*

1#1)/&#Q)1#<"*/%V?&)")*_E#h-.#()h#'*%/*).R*YZZacR**

*

Y8[! B:4L/5.:45-0:K-.:e5%23%=/_3<L:.:3=%23%:X_0-513=%2351-03=%

5.*/#/)"#-*%'*%.*V)/%&#).*3/#.#Q)(-*?)&)*.)*])9&#1)1#<"*(%*#V?.)"/%'*(%"/).%'*(%9#(-*)*'3*

)./)*&%'#'/%"1#)T*(3&%Q)*U*(3&)9#.#()(R*,)&)*-]&%1%&*9#-]3"1#-").#()(*)* .-'*V%/).%'T*%'*

"%1%')&#)* .)* V-(#]#1)1#<"* (%* '3* '3?%&]#1#%T* U)* =3%* .)* 9#-]3"1#-").#()(* "-* '%* ?3%(%*

(%')&&-..)&* (3&)"/%* .-'* ?&-1%'-'* (%* ])9&#1)1#<"* (%* .-'* #V?.)"/%'T* /).%'* 1-V-* .)*

]3"(#1#<"T*%.*V%1)"#Q)(-*-*%.*/&)/)V#%"/-*/0&V#1-R*B)*V-(#]#1)1#<"*(%*.)*'3?%&]#1#%*(%*

.-'* #V?.)"/%'*%'*3"*?&-1%'-*=3%* 1)V9#)* .)* 1-V?-'#1#<"T*%'/&31/3&)*U*V-&]-.-;S)*(%.*

V)/%&#).T*1-"'%&$)"(-*'3'*?&-?#%()(%'*V%17"#1)'*_I)")|)*YZMMcR*

5.* 1-"1%?/-* (%* '$"N57<$"768$O6<$=7* '%* 9)')* %"* P)1%&* ?)&%1%&* %.* 13%&?-* %>/&)4-*

#"'%&/)(-* _%.* #V?.)"/%c* '#V#.)&* ).* %"/-&"-* 9#-.<;#1-k* 1-"'%;3#&* =3%* %.* #V?.)"/%* '%*



8"/&-(311#<")

YM*

?)&%Q1)*).*.%1P-*&%1%?/-&T*?)&)*%$-1)&*3")*&%'?3%'/)*V%:-&)()*(%*/%:#(-*(3&-*(3&)"/%*

.)* -'/%-#"/%;&)1#<"* U* .-;&)&* )'S* 3")* -?/#V#Q)1#<"* (%* .)* 13&)1#<"* <'%)* (3&)"/%* %.*

?%&S-(-*(%*1#1)/&#Q)1#<"*/%V?&)"-*_A-&&)*YZZbcR***

5"* %.* 1)V?-* (%* .)* #V?.)"/-.-;S)* 931).T* .-'* #V?.)"/%'* (%"/).%'* &%=3#%&%"* -]&%1%&*

9#-1-V?)/#9#.#()(*1-"*%.*/%:#(-*<'%-*?)&)*.-;&)&*=3%*'%*-'/%-#"/%;&%"R**5.*(#'%4-*(%*.)*

'3?%&]#1#%*(%.*#V?.)"/%*?3%(%*/%"%&*3")*#"].3%"1#)*"-/)9.%*%"*.)*-'/%-1-"(311#<"T*U)*

=3%*?3%(%*V-(3.)&*.)*&%'?3%'/)*1%.3.)&R*5'*(3&)"/%*.)*])'%*(%*.#9%&)1#<"*(%*1#/-=3#")'*

U* ])1/-&%'*(%*1&%1#V#%"/-*13)"(-* .)*9#-]3"1#-").#Q)1#<"*(%* .)*'3?%&]#1#%*(%.* #V?.)"/%*

)(-?/)*?&-/);-"#'V-T*1-"*%.*-9:%/#$-*(%*-&=3%'/)&*.)'*'%4).%'*%"/&%*.-'*&%1%?/-&%'T*.)'*

10.3.)'* U* .-'* ])1/-&%'* (%* 1&%1#V#%"/-R* ,-&* %..-T* .)'* 1)&)1/%&S'/#1)'* (%* .)* '3?%&]#1#%* (%*

/#/)"#-*'-"*/&)"'1%"(%"/).%'*?)&)*.)*&%'?3%'/)*9#-.<;#1)*(%.*/%:#(-*&%1%?/-&R*

B)*V-(#]#1)1#<"*(%*.)*'3?%&]#1#%*(%*/#/)"#-*(%*.-'*#V?.)"/%'*(%"/).%'*P)*'#(-*%'/3(#)()*

U*)?.#1)()*1-"*.)*]#").#()(*(%*V%:-&)&*.)'*?&-?#%()(%'*9#-.<;#1)'*(%*.)*'3?%&]#1#%T*.-*=3%*

])$-&%1%*%.*V%1)"#'V-*(%*-'/%-#"/%;&)1#<"* _A%";*%/*).R*YZMicR*5.*?.)"/%)V#%"/-*(%*

%'/%*%"]-=3%*%'*P)1%&*=3%*.)*'3?%&]#1#%*(%.*#V?.)"/%*'%)*.-*V7'*)/&)1/#$)*?-'#9.%*?)&)*

)/&)%&*)*.)'*10.3.)'*-'/%-?&-;%"#/-&)'N*.)*V#;&)1#<"*(%*%'/)'*10.3.)'*P)'/)*.)*'3?%&]#1#%*

(%.*#V?.)"/%*U*'3*?-'/%&#-&*(#]%&%"1#)1#<"*%"*-'/%-9.)'/-'T*%"1)&;)(-'*(%*.)*]-&V)1#<"*

<'%)*%"*.)*'3?%&]#1#%*(%.*#V?.)"/%*_H)$#%'*YZZXcR**

C1/3).V%"/%T*%>#'/%"*'#/3)1#-"%'*1.S"#1)'*1-V?&-V%/#()'*=3%*%'/7"*()"(-*.3;)&*)*=3%*

.)'*#"$%'/#;)1#-"%'*1#%"/S]#1)'*1%"/&%"*'3'*%'/3(#-'*%"*.)*V%:-&)*(%*.)*#"/%&])'%*P3%'-`*

#V?.)"/%* _$)"* 6/%%"9%&;P%* %/* ).R* YZZYcR* * B)* V-(#]#1)1#<"* (%* .)* '3?%&]#1#%* (%* .-'*

#V?.)"/%'* (%"/).%'* %'* 3")* %'/&)/%;#)* ?)&)* '3?%&)&* %'/-'* %'1%")&#-'* 1.S"#1-'*

1-V?&-V%/#(-'* _B%*+30P%""%1* %/* ).R* YZZbcR* C'ST* .)* #(%)* (%* .)* 9#-]3"1#-").#Q)1#<"* %'*

?%&V#/#&* .)*)(P%'#<"*1%.3.)&* 1-"/&-.)()*)* /&)$0'*(%*(#'%4-'*V-(#]#1)"(-* .)* '3?%&]#1#%*

(%.*#V?.)"/%*_B3/Q*%/*).R*YZMYcR*B)*9#-]3"1#-").#Q)1#<"*(%*.)*'3?%&]#1#%*(%*.-'*#V?.)"/%'*

(%"/).%'T* ?-&* /)"/-T* '3'1#/)* 3")* ?%&'?%1/#$)* (%')]#)"/%* (%* #"$%'/#;)1#<"* )1/3).* %"* %.*

1)V?-*(%*.)*#V?.)"/-.-;S)R*

B-'*1)V9#-'*%"*.)'*?&-?#%()(%'*/-?-;&7]#1)'T*]S'#1)'*U*=3SV#1)'*(%*.)'*'3?%&]#1#%'*(%*.-'*

#V?.)"/%'* ?3%(%"* ..%;)&* )* ?&-?-&1#-")&* %.* )V9#%"/%* )(%13)(-* ?)&)* =3%* %.* %"/-&"-*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

YY*

9#-.<;#1-* ")/3&).* '%)* %'/#V3.)(-* U* V)>#V#Q)(-R* B)'* %'/&)/%;#)'* /%&)?03/#1)'* /#%"%"*

1-V-* (#)")* .)* )1%.%&)1#<"* (%.* ?&-1%'-* (%* -'/%-#"/%;&)1#<"T* ?)&)* )'S* .-;&)&* 3"*

)1-&/)V#%"/-* %"* .-'* /#%V?-'* (%* 1#1)/&#Q)1#<"T* 1)&;)* #"V%(#)/)* U* 0>#/-* )* .)&;-* ?.)Q-*

_C?)&#1#-*%/*).R*YZMMcR**

*

Y8[8E! ?42:L:.-.:e5%23%0-%=/_3<L:.:3%23%1:1-5:4%

5"* '3* /&)/)(-* '-9&%* .)* V-(#]#1)1#<"* (%* '3?%&]#1#%'* (%* /#/)"#-* ?)&)* '3*

9#-]3"1#-").#Q)1#<"* _P#67<%:) @%<7"8=9$<":) %7) $&;867@"8"9Q6) "(68I) E6<$6) 8":) $&;867@%:)

*%7@68%:) $7@%8$9%7@%:cT* ?39.#1)(-* ?-&* %.* ,&-]%'-&* +#.T* '%* ?.)"/%)"* (-'* /#?-'* (%*

%'/&)/%;#)'*?)&)*V-(#]#1)&*.)'*'3?%&]#1#%'N*

`! A-(#]#1)1#<"*]#'#1-=3SV#1)*

`! A-(#]#1)1#<"*9#-=3SV#1)*

B)* V-(#]#1)1#<"* ]#'#1-=3SV#1)* 1-V?&%"(%* .)* )./%&)1#<"* (%* .)* 1-V?-'#1#<"* U* .)*

V-&]-.-;S)*(%*.)*'3?%&]#1#%T*.)*%"%&;S)*'3?%&]#1#).*-*.)*1)&;)*'3?%&]#1#).R*B)*V-(#]#1)1#<"*

9#-=3SV#1)* #"(31%* 1)V9#-'* %"* .-'* 1-V?-"%"/%'* (%* .)* '3?%&]#1#%T* )1/3)"(-* '-9&%* %.*

1-V?-&/)V#%"/-*1%.3.)&*?)&)*=3%*'%*?&-(3Q1)*3")*&%)11#<"*1%.3.)&*%'?%1S]#1)T*1-V-*.)*

)(P%'#<"T*.)*V#;&)1#<"*-*.)*(#]%&%"1#)1#<"R**

5.* -9:%/#$-* (%* .)* V-(#]#1)1#<"* 9#-=3SV#1)* (%* .)* '3?%&]#1#%* %'* .)* #"V-$#.#Q)1#<"* (%*

1-V?-"%"/%'*9#-]3"1#-").%'N*?&-/%S")'T*%"Q#V)'*-*?0?/#(-'R*5'/)'*V-.013.)'*'%&7"*.)'*

%"1)&;)()'*(%*#"(31#&*&%)11#-"%'*%"*%.*/%:#(-*$#$-T*(%*V-(-*=3%*.)*#"/%&)11#<"*%"/&%*%.*

V)/%&#).*U*%.*P30'?%(*%'/)&7*V7'*1-"/&-.)()R**

B-'*V0/-(-'*?)&)*)"1.)&*9#-V-.013.)'*%"*.)*'3?%&]#1#%*(%*.-'*#V?.)"/%'*'-"*(-'N**

`! C('-&1#<"*]S'#1)*

`! 5".)1%*=3SV#1-*1-$).%"/%*

*

*

*

*



8"/&-(311#<")

YX*

P*:"(<$=7)NQ:$<6)

,-'/%&#-&V%"/%* )* .)* 1-.-1)1#<"* (%.* #V?.)"/%* %"* 3"* .%1P-* 9#-.<;#1-T* '%* ?&-(31%* 3")*

)('-&1#<"* (%* .)'* ?&-/%S")'* %"* .)* '3?%&]#1#%* V%(#)"/%* %".)1%'* (09#.%'R* 5'/-'* %".)1%'*

(%?%"(%"*%"*;&)"*V%(#()*(%* .)'* 1)&)1/%&S'/#1)'*(%* .)* '3?%&]#1#%*U*(%* .)'* 1-"(#1#-"%'*

9#-.<;#1)'*(%.*%"/-&"-R*5'*?-&*%..-*=3%* .)*)('-&1#<"*"-*%'*3"*V0/-(-*1-"/&-.)(-T* U)*

=3%* .)'* ?&-/%S")'* ?3%(%"* '%&* )('-&9#()'* (%* ]-&V)* #"%'?%1S]#1)T* -* ?3%(%"* '%&*

#")1/#$)()'* 9#-.<;#1)V%"/%T* ()"(-* .3;)&* )* 3")* 1)&)1/%&#Q)1#<"* U* ]3"1#-").#()(* (%* .)*

'3?%&]#1#%*?-1-*?&%(%1#9.%'R**

H786<%)?5Q&$<")<"#68%7@%)

5'/%* V0/-(-* 1-"/&-.)* V%:-&* .)* -&#%"/)1#<"* (%* .)'* V-.013.)'* 9#-)1/#$)'T*

#"V-$#.#Q7"(-.)'*V%(#)"/%*3"#<"*1-$).%"/%*)* .)*'3?%&]#1#%*(%*/#/)"#-R*6%*/&)/)*(%*3")*

3"#<"*=3%*?&-$-1)&7*3")*&%)11#<"*V7'*%'?%1S]#1)*U*)1/#$)*%"*%.*P30'?%(R*B)*1&%)1#<"*

(%* 3"* %".)1%* 1-$).%"/%* %"/&%* .)* '3?%&]#1#%* U* .)* V-.013.)* #"V-$#.#Q)()* 1-"* )./)*

%'/)9#.#()(*9):-*.)'*(3&)'*1-"(#1#-"%'*9#-.<;#1)'*(%*.-'*%"/-&"-'*$7)#$#")P)1%"*=3%*%'/)*

/01"#1)*'%)*V7'*?&%1#')R*)*

B)* 3"#<"* =3SV#1)*V%(#)"/%* %".)1%'* 1-$).%"/%'* %'* 3"* ?&-1%'-*V7'* (%')]#)"/%* =3%* .)*

)('-&1#<"*]S'#1)T*U)*=3%*.)*?&#V%&)*-]&%1%*3"*%".)1%*%'/)9.%T*%'?%1S]#1-*U*]3%&/%*%"/&%*

.)'*V-.013.)'*-&;7"#1)'*U*%.*'3'/&)/-*#"-&;7"#1-*_6%$#..)*%/*).R*YZMicR**

5'/)* /01"#1)* (%* V-(#]#1)1#<"* (%* '3?%&]#1#%* %";.-9)* (#$%&'-'* ?)'-'* (%* /&)/)V#%"/-*

=3SV#1-*(%.*/#/)"#-N*%"/&%*%..-'T*.)*->#()1#<"*1-"/&-.)()*?)&)*;%"%&)&*;&3?-'*(%*%".)1%k*

.)* 3"#<"* (%* ;&3?-'* )V#"-* U* 1)&9->#.* V%(#)"/%* ?&-1%'-'* =3SV#1-'k* .)* '#.)"#Q)1#<"* U*

]#").V%"/%*.)*#"V-$#.#Q)1#<"*(%.*?0?/#(-R*

6%* P)"* (%'1&#/-* "3V%&-')'* /01"#1)'* (%*V-(#]#1)1#<"* (%* '3?%&]#1#%'* (%* .-'*V%/).%'* U*

).;3")'*(%*%..)'*P)"*'#(-*1-V%&1#).#Q)()'R*B)*V-(#]#1)1#<"*(%.*(#'%4-*(%*.)'*'3?%&]#1#%'*

(%* .-'* #V?.)"/%'* 1-V?&%"(%* (%'(%* .-'* #V?.)"/%'* V%1)"#Q)(-'T* V-(#]#1)1#-"%'*

/-?-;&7]#1)'* U* =3SV#1)'T*V-(#]#1)1#<"* (%* .)* &3;-'#()(* (%* .)* '3?%&]#1#%T* ?3.$%&#Q)1#<"*

1-"* ?.)'V)* (%* /#/)"#-* _W)";* %/* ).R* YZZqcT* )"-(#Q)1#<"* %.%1/&-=3SV#1)* _g#V* �*

L)V)'|)VU*YZZacT*P)'/)*&%139&#V#%"/-'*1-"*]-'])/-'*(%*1).1#-R**



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

Yp*

!"* /&)/)V#%"/-* (%* V-(#]#1)1#<"* (%* '3?%&]#1#%'* (%* #V?.)"/%'* V3U* #"/%&%')"/%* %'* .)*

V-(#]#1)1#<"*(%*'3?%&]#1#%*V%(#)"/%*.)*)(#1#<"*(%*V-.013.)'*9#-)1/#$)'*_I)")|)*YZMMcR*

B)* &%$#'#<"* (%* A%";* %/* ).* _A%";* %/* ).R* YZMic* '-9&%* /#?-'* (%* &%$%'/#V#%"/-* (%*

'3?%&]#1#%'* (%* /#/)"#-* 1-"* 9#-V-.013.)'* 1-"1.3U<* =3%* %'/%* /&)/)V#%"/-* ?)&%1S)*

?&-V-$%&* .)* ]-&V)1#<"* <'%)* ?%&#`#V?.)"/)&#)T* ()"(-* .3;)&* )* 3")* -'/%-#"/%;&)1#<"*

V%:-&)()*(3&)"/%*.)'*?&#V%&)'*%/)?)'*(%*1#1)/&#Q)1#<"R*5.*%'/3(#-*)").#Q<*/&)/)V#%"/-'*

1-"* ])1/-&%'* (%* 1&%1#V#%"/-* 1-V-* .)'* FA,'T* K+J`rMT* ?0?/#(-'* U*V)/&#Q* %>/&)1%.3.)&*

_52AcT*%"/&%*-/&-'R*

B)* #"V-$#.#Q)1#<"* (%*V-.013.)'* 9#-]3"1#-").%'* 1-V?&%"(%* .-'* ])1/-&%'* (%* ]-&V)1#<"*

<'%)* 1-V-* .)'* ?&-/%S")'* V-&]-;%"0/#1)'* <'%)'* _FA,'cT* -* 9#-V-.013.)'* 1-V-* %.*

1-.7;%"-* -* ?0?/#(-'* )* .)'* '3?%&]#1#%'*V%/7.#1)'R* 5'/)'* /01"#1)'* /#%"%"* %.* -9:%/#$-* (%*

V%:-&)&* .)* 9#-1-V?)/#9#.#()(* (%* .)'* '3?%&]#1#%'* (%* /#/)"#-* 1-"* /%:#(-'* (3&-'R* 5'/-'*

&%$%'/#V#%"/-'*)1/d)"*1-V-*V%(#)(-&%'*.-1).%'*(%*.)*)(P%'#<"*1%.3.)&*U*1-V-*])1/-&%'*

(%*%'/#V3.)1#<"*?)&)*%.*1&%1#V#%"/-*U*.)*?&-.#]%&)1#<"*1%.3.)&*).&%(%(-&*(%.*#V?.)"/%R*B)*

1-"'%&$)1#<"*(%* .)* ]3"1#<"*9#-.<;#1)*(%* .)'*?&-/%S")'*%'*%.* &%=3#'#/-*V7'* #V?-&/)"/%*

?)&)*.)*-9/%"1#<"*(%*%'/)'*?&-?#%()(%'*_I)")|)*YZMMcR**

5'/%*)9-&():%*/%&)?03/#1-*V%(#)"/%* #"V-$#.#Q)1#<"*(%*V-.013.)'*9#-.<;#1)'T*1-V-*.-'*

])1/-&%'*(%*1&%1#V#%"/-*U* .)'*?&-/%S")'*(%*)(P%'#<"T*/#%"%*1-V-*-9:%/#$-* #"(31#&*3")*

&%'?3%'/)*1%.3.)&*%'?%1S]#1)T*=3%*?&-V-$%&7*U*)1%.%&)&7*.)*-'/%-#"/%;&)1#<"R*,)&)*%..-T*

P)U* =3%* /%"%&* %"* 13%"/)* ?&-?#%()(%'* 1-V-* .)* %'/)9#.#()(* =3SV#1)T* .)* '-.39#.#()(* %"*

].3#(-'*9#-.<;#1-'*U*%.*1-'/%R*

5>#'/%"*%'/3(#-'*=3%*P)"*V-'/&)(-* .)'* #"/%&)11#-"%'*=3%*'%*()"*%"/&%* .-'*&%1%?/-&%'*

(%* .)*V%V9&)")*1%.3.)&*U* .)'*?&-/%S")'*(%*)(P%'#<"*_-*?0?/#(-'*'#"/0/#1-'c*(%&#$)(-'*

(%*.)*V)/&#Q*<'%)T*1-V-*?-&*%:%V?.-*%.*1-.7;%"-*/#?-*8*-*.)*]#9&-"%1/#")*_L%U%'*%/*).R*

YZZbcR*K)V9#0"* '%*P)"*(%')&&-..)(-* '3?%&]#1#%'*9#-]3"1#-").#Q)()'* 1-"*?0?/#(-'*L+H*

_C&;`+.U`C'?cN* .-'*&%'3./)(-'*(%* #"V-$#.#Q)1#<"*(%*%'/-'*?0?/#(-'*P)"*'#(-*])$-&)9.%'*

%"*&%;%"%&)1#<"*<'%)*U*P)"*V%:-&)(-*.)*-'/%-1-"(311#<"*_F);"-*%/*).R*YZZbcR*

B)*'3?%&]#1#%*(%*/#/)"#-*/)V9#0"*?3%(%*'%&*&%$%'/#()*1-"*);%"/%'*<'%-'*%'/#V3.)(-&%'T*

1-V-* ?-&* %:%V?.-* .-'* ])1/-&%'* (%* 1&%1#V#%"/-* _B%* +30P%""%1* %/* ).R* YZZbcR* 5'/-'*

])1/-&%'* 1-V?&%"(%"* .-'*V#%V9&-'* (%* .)* ])V#.#)* (%* K+J`rT* %"* 1-"1&%/-* K+J`rMT* .)'*



8"/&-(311#<")

Yq*

?&-/%S")'* V-&]-;%"0/#1)'* (%* P3%'-* _FA,'cT* %.* ])1/-&* (%* 1&%1#V#%"/-* (%&#$)(-* (%*

?.)=3%/)'* _,H+Jc* U* .-'* ])1/-&%'* (%* 1&%1#V#%"/-* (%* .)* #"'3.#")* _8+J`MT* 8+J`Yc* _B%*

+30P%""%1*%/*).R*YZZbcR*

B)'*?&-?#%()(%'*(%* .)* '3?%&]#1#%*(%* .-'* #V?.)"/%'* '-"*3"* ])1/-&* ]3"()V%"/).*?)&)* .)*

&%'?3%'/)* (%* 1#1)/&#Q)1#<"* 9#-.<;#1)R* ,-&* /)"/-T* .)* V-(#]#1)1#<"* (%* .)* '3?%&]#1#%* (%*

/#/)"#-*&%?&%'%"/)*3")*P%&&)V#%"/)*?)&)*V%:-&)&*.)*&%'?3%'/)*9#-.<;#1)*%"*.)*(#&%11#<"*

(%'%)()R**

B)* 9#-]3"1#-").#Q)1#<"* (%* '3?%&]#1#%'* V%(#)"/%* .)* #"V-$#.#Q)1#<"* 1-$).%"/%* (%*

-.#;-?0?/#(-'* * %'* 3"* V0/-(-* =3%* /#%"%* %.* -9:%/#$-* (%* (#&#;#&* .)* &%'?3%'/)* 9#-.<;#1)*

1%.3.)&T*1-V-*?-&*%:%V?.-*%.* &%1.3/)V#%"/-*U*(#]%&%"1#)1#<"*(%*3")*?-9.)1#<"*1%.3.)&*

1-"1&%/)T* -* .)* )1/#$#()(* )"/#V#1&-9#).k* %"* (%]#"#/#$)T* V0/-(-'* ?)&)* V%:-&)&* .)*

.-";%$#()(*(%*.-'*#V?.)"/%'R*

*

Y8h! B:4X-13<:-03=%=:51M1:.4=F%L4=L-14=%23%.-0.:4%

5.* P3%'-T* (%* ]-&V)* '#V#.)&* )* -/&-'* /%:#(-'* 1).1#]#1)(-'T* %'/7* 1-V?3%'/-* ?-&* V)/&#Q*

-&;7"#1)*%* #"-&;7"#1)R* B)*V)/&#Q*-&;7"#1)*%'/7* ]-&V)()*?-&* ?&-/%S")'* 1-.7;%")'*U*"-*

1-.7;%")'k* .)* ])'%* #"<&;)"#1)* -* V#"%&).* %'/7* 1-"'/#/3#()* ?&#"1#?).V%"/%* ?-&*

P#(&->#)?)/#/)*17.1#1)N*2)MZ_,Dpci_DIcY*_B%;%&-'*YZZYcR*

B-'* 9#-V)/%&#).%'* (%* ]-'])/-'* (%* 1).1#-* -]&%1%"* %>1%.%"/%'* ?&-?#%()(%'* =3%* .-'*

1-"$#%&/%"* %"* V)/%&#).%'* (%* %.%11#<"* %"* .-'* /&)/)V#%"/-'* (%* #V?.)"/-.-;S)* U*

&%;%"%&)1#<"*<'%)R*,-&*'3*'#V#.#/3(*%"*'3*1-V?-'#1#<"*).*P3%'-*V#"%&).T*P)"*'#(-*)*.-*
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`! D'/%-#"(311#<"N* 1)?)1#()(* ?)&)* ;%"%&)&* 3")* &%'?3%'/)* 1%.3.)&* =3%* ]-&V%*
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)&=3#/%1/<"#1)*)?&-?#)()'R**
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6/%#"*%/*).*V-'/&)&-"*=3%*.-'*9%"%]#1#-'*1.S"#1-'*(%*.-'*F2,*%&)"*1-V?)&)9.%'*)*.-'*(%.*

P3%'-*)3/<;%"-*%'?-":-'-*%"*(%]%1/-'*#"]&)<'%-'*?%&#-(-"/).%'T*1-"1.3U%"(-*=3%*.-'*
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YZMZcR**
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6%* P)"* ?&-?3%'/-* (#$%&')'* &)/#-'* (%* ICwr`K2,* ?)&)*V%:-&)&* .)'* ?&-?#%()(%'* (%* .-'*
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?3%(%*'%&*]3"1#-").#Q)(-*V%(#)"/%*?0?/#(-'T*?&-/%S")'*-*?-.SV%&-'R*6%*P)"*..%$)(-*)*
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B)* ]-&V)1#<"* (%* /%:#(-* ]#9&</#1-* %"/&%* .)* '3?%&]#1#%* (%.* #V?.)"/%* U* %.* .%1P-* &%1%?/-&*

V)"(#93.)&*-*V)>#.)&*()* .3;)&*)*3")* N$'("$7@%9(6<$=7* (%.* #V?.)"/%*U*)* .)*?0&(#()*(%.*

V#'V-R* 5'/)* &%)11#<"* '%* 1)&)1/%&#Q)* ?-&* 3")* 9):)* %'/)9#.#()(* (%.* #V?.)"/%* U* V).)*

$)'13.)&#Q)1#<"* (%* .-'* /%:#(-'* ?%&#`#V?.)"/)&#-'R*C.* '%&* K+J`rM* 3"-* (%* .-'* ?&#"1#?).%'*

V%(#)(-&%'* (%* .)* &%'?3%'/)* ]#9&</#1)T* %'/7* )'-1#)(-* 1-"* ?)/-.-;S)'* &%.)1#-")()'* 1-"*

#"].)V)1#<"*1&<"#1)*)]%1/)"(-*)*(#$%&'-'*<&;)"-'*U* /%:#(-'R*5.*;&3?-*(%* #"$%'/#;)1#<"*

]-&V)(-*?-&*F-&&7'`23%'/)*%/*).R*(%*.)*!"#$%&'#()(*(%*E)$)&&)*(%')&&-..)&-"*3")*'%&#%*

(%*?0?/#(-'*=3%*#"P#9%"*.)*&3/)*(%*'%4).#Q)1#<"*(%*K+J`rMR*5'/-'*?0?/#(-'*(%&#$)"*(%*

3")*&%;#<"*#(0"/#1)*(%.*&%1%?/-&*/#?-*888*(%*K+J`rM*P3V)"-*U*(%*&)/)T*U*=3%*9.-=3%)"*)*

K+J`rM*$7)#$@("*_5Q=3%&&-*%/*).R*YZZXcR*5'/-'*?0?/#(-'*%'/7"*'#/3)(-'*1%&1)**(%.*%>/&%V-*

E`/%&V#").*(%*3")*?&-/%S")*(%*'3?%&]#1#%T*3")*?-'#1#<"*=3%*.-'*P)1%*)11%'#9.%'*?)&)*.)*

#"/%&)11#<"*1-"* -/&)'*V-.013.)'*(%* #"/%&0'T* U* '-"*1)?)1%'*(%*3"#&'%*)*%'/)* 1#/-=3#")*

_H-/-&*%/*).R*YZZbcR***

*

*



8"/&-(311#<")

XM

Y8i8E! B:4L/5.:45-0:K-.:e5%23%=/_3<L:.:3=%.45%_M_1:24=%:5J:G:24<3=%23%!>,RbEF%@E[[%

,Mpp*%'*3"*?0?/#(-*.#"%).*(%*Mp*)V#"-71#(-'*(%&#$)(-*(%.*&%1%?/-&*/#?-*888*(%.*K+J`rM*

=3%* '%*%"13%"/&)*%"*%.* 1#/-%'=3%.%/-*(%*Vd./#?.%'* /#?-'* 1%.3.)&%'R*,Mpp* #"/%&)11#-")*

1-"*K+J`rM*%"*.)*&%;#<"*(-"(%*.)*1#/-=3#")*1-"%1/)*1-"*'3*&%1%?/-&T*9.-=3%)"(-*)'S*.)*

&3/)*(%*'%4).#Q)1#<"*1%.3.)&*_5Q=3%&&-*%/*).R*YZZXk*6%&&)/�*%/*).R*YZZacR*

B)'*]#;3&)'*q*U*i*&%?&%'%"/)"*.)'*1)&)1/%&S'/#1)'*]S'#1-`=3SV#1)'*(%.*?0?/#(-*,MppR*

)

%,:6/<-% h8* 2)&;)* "%/)* U* ?3"/-* #'-%.01/&#1-* (%* ?MppR* E@@;:IRRSSSB9%7:<($;@B<"&R::8T

'$7R:$@%+R;%;@$*%U<68<586@$"7B<9$)

*

)

%,:6/<-% iR* I#(&-]-9#1#()(* ?-&* )V#"-71#(-* (%* ,MppR* E@@;:IRRSSSB9%7:<($;@B<"&R::8T

'$7R:$@%+R;%;@$*%U<68<586@$"7B<9$)

*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

XY*

Y8i8W! B:4L/5.:45-0:K-.:e5%23%=/_3<L:.:3=%.45%_M_1:24=%:5J:G:24<3=%23%!>,RbEF%@E^%

*,Mb*'%*#(%"/#]#1<*1-V-*3"*?0?/#(-*#"P#9#(-&*3')"(-*3")*9#9.#-/%1)*(%*]);-'*).%)/-&#)*

(%*Mq*V%&-'R*,Mb*P)*(%V-'/&)(-* /%"%&*)./)*)]#"#()(*(%* 3"#<"*1-"* K+J`rM*U* /3$-* .)*

V7>#V)*%]#1)1#)*9.-=3%)"(-* .)* &3/)*(%* '%4).#Q)1#<"*(%* .)* 1#/-=3#")* $7) #$@(")%* $7) #$#")

_H-/-&*%/*).R*YZZb9k*6%&&)/�*%/*).R*YZZacR*

B)'* 1)&)1/%&S'/#1)'* ]S'#1-`=3SV#1)'* (%.* ?0?/#(-* ?Mb* '%* &%?&%'%"/)"* %"* .)'* '#;3#%"/%'*

]#;3&)'*b*U*[N*

*

,:6/<-% ^R* 2)&;)* "%/)* U* ?3"/-* #'-%.01/&#1-* (%* ,MbR* E@@;:IRRSSSB9%7:<($;@B<"&R::8T

'$7R:$@%+R;%;@$*%U<68<586@$"7B<9$)

)

*

,:6/<-% j8* I#(&-]-9#1#()(* ?-&* )V#"-71#(-* (%* ,MbR* E@@;:IRRSSSB9%7:<($;@B<"&R::8T

'$7R:$@%+R;%;@$*%U<68<586@$"7B<9$)

*



8"/&-(311#<")

XX*

CV9-'*?0?/#(-'T*?Mb*U*?MppT*#"P#9%"*)*K+J`rM*%"*.)*Q-")*(-"(%*0'/%*#"/%&)11#-")*1-"*

%.*&%1%?/-&*/#?-*X*_LX`K+J`*rMcT*(%*V-(-*=3%*9.-=3%)"*.)*#"/%&)11#<"*U*.)*'39'#;3#%"/%*

'%13%"1#)*(%*%$%"/-'*(%*'%4).#Q)1#<"*(%.*])1/-&*(%*1&%1#V#%"/-R**

6%*P)"*&%).#Q)(-*%'/3(#-'*$7)#$@(")%*$7)#$#")=3%*(%V3%'/&)"*=3%*%'/-'*?0?/#(-'*#"P#9%"*

.)*&3/)*(%*'%4).#Q)1#<"*(%*K+J`rMT*&%(31#%"(-*.)*]#9&-;0"%'#'R*C(%V7'T*.-'*%'/3(#-'*%"*

&)/)'* V3%'/&)"* 3")* &%(311#<"* (%* .)* ]#9&-'#'* %"* %.* PS;)(-* _5Q=3%&&-* %/* ).R* YZZXcR*

2-"1&%/)V%"/%T*%.*?0?/#(-*,Mpp*'%*%"13%"/&)*%"* .)* ])'%* 88*(%*%'/3(#-'*1.S"#1-'*'-9&%*

/&)/)V#%"/-*(%*]#9&-'#'*%"*%'1.%&-'#'*'#'/0V#1)*_6)"/#9)4%Q*%/*).R*YZMMcR*,-&*-/&)*?)&/%T*

).;3"-'*%'/3(#-'*P)"*V-'/&)(-* =3%*%.*?0?/#(-*,Mpp*?3%(%*V%:-&)&* .)*%]#1)1#)*(%* .)*

#"V3"-/%&)?#)*)"/#/3V-&).*%"*.)'*.S"%)'*1%.3.)&%'*(%.*V%.)"-V)*_B.-?#Q*%/*).R*YZZac*U*

=3%* ?3%(%* )1/3)&* 1-V-* #"V3"-V-(3.)(-&* %"* .)* &%'?3%'/)* 1%.3.)&* (%* .-'* /3V-&%'T*

#"(31#%"(-* .)* ?&-(311#<"* (%* 1#/-=3#")'* %"* %.* V%.)"-V)* =3%* &%(#&%11#-")"* .)*

&%'?3%'/)*1%.3.)&*%"*1-"/&)*(%*.-'*/3V-&%'*_HS)Q`^).(0'*%/*).R*YZMMcR*

A7'* )(%.)"/%T* '%* (%')&&-..<* 3")* /01"#1)* ?)&)* #"V-$#.#Q)&* 1-$).%"/%V%"/%*

-.#;-?0?/#(-'*%"*.)'*'3?%&]#1#%'*(%*/#/)"#-**_6%$#..)*%/*).R*YZMi9cR*5'/-'*?0?/#(-'*]3%&-"*

#"V-$#.#Q)(-'*%"*.)'*'3?%&]#1#%'*(%*/#/)"#-*3/#.#Q)"(-*3"*?&-1%'-*(%*9#-]3"1#-").#Q)1#<"*

=3%* 1-"'%&$)* '3* )1/#$#()(* 9#-.<;#1)R* 5'/%*V0/-(-* (%* 9#-]3"1#-").#Q)1#<"* ]3%* 1&%)(-*

?-&* %.* ;&3?-* (%* #"$%'/#;)1#<"* (%* .-'* H-1/-&%'* +#.* U* 6%$#..)* %/* ).* %"* .)* !"#$%&'#()(*

,-.#/01"#1)* (%* 2)/).3"U)* _6%$#..)* %/* ).R* YZMi9T* YZMbcR* 2-V-* P%V-'* $#'/-T* K+J`rM*

(%'%V?%4)*]3"1#-"%'*(#$%&')'T*%"/&%*%..)'*])$-&%1%&*.)*&%)11#<"*]#9&</#1)*(%*.-'*/%:#(-'R*

C.* '%&* K+J`rM* 3"* ?-/%"/%* &%)1/-&* (%* %]%1/-'* 9#-.<;#1-'T* %.* 1-"/&-.* (%* '3'* ]3"1#-"%'*

?3%(%*'%&*(%*;&)"*#V?-&/)"1#)*?)&)*#"].3%"1#)&*%"*.-'*?&-1%'-'*%"*.-'*=3%*?)&/#1#?)R**

5'/)* %'/&)/%;#)* )9&%* "3%$)'* ?%&'?%1/#$)'* %"* %.* 1)V?-* (%* .)* 9#-]3"1#-").#Q)1#<"* (%*

'3?%&]#1#%'*?)&)*.)*1#1)/&#Q)1#<"*(%*/%:#(-'*(3&-'R**

5.* -9:%/#$-* )1/3).* (%* .)* #V?.)"/-.-;S)* %'* (%')&&-..)&* '3?%&]#1#%'* 1-"* (#'%4-'*

/-?-;&7]#1-'* %'/)"()&#Q)(-'* U* 1-"/&-.)(-'R* 5'/%* %"]-=3%* /#%"%* 1-V-* ?#.)&* %.*

%"/%"(#V#%"/-* (%* .)'* #"/%&)11#-"%'* %"/&%* ?&-/%S")'T* 10.3.)'* U* /%:#(-'T* 1-"* .)'*

'3?%&]#1#%'* (%* .-'* #V?.)"/%'R* B)* 9#-]3"1#-").#Q)1#<"* 1-"* );%"/%'* %'/#V3.)(-&%'* -*

#"P#9#(-&%'* %"* .)* &%;#<"* ?%&#`#V?.)"/)&#)* ?3%(%"* &%'?-"(%&* )* '#/3)1#-"%'* 1.S"#1)'*

(#]S1#.%'*(%*9):)*1)"/#()(*U*1).#()(*<'%)'R**



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

Xp*

Y8i8Y! B:4L/5.:45-0:K-.:e5%23%L4=L-14=%.I0.:.4=%

B-'* V)/%&#).%'* 9#-)1/#$-'* ?%&V#/%"* %.* )"1.):%* (%* 10.3.)'* U* '3* (#]%&%"1#)1#<"*

(#&%1/)V%"/%* %"* .)* '3?%&]#1#%* ?)&)* .)* 3"#<"* S"/#V)* 1-"* %.* P3%'-* &%1#0"* ]-&V)(-T*

1&%)"(-*3")*#"/%&])'%*d"#1)*U*]3%&/%*_B%;%&-'*YZZYcR**

B-'* ]-'])/-'* 17.1#1-'* ?-'%%"* 3")* )./)* )]#"#()(* ?)&)* .)'* ?&-/%S")'T* 1-"$#&/#0"(-.-'* %"*

V)/%&#).%'* #(%).%'* ?)&)* ?0?/#(-'* 9#-)1/#$-'T* ])1/-&%'* (%* 1&%1#V#%"/-* -* 10.3.)'*

V%'%"=3#V).%'R*5'/)*?&-?#%()(*-'/%-#"(31/#$)* '%*)'-1#).* )*3")*;%-V%/&S)*%'?%1S]#1)*

(%.*9#-V)/%&#).*(%*2),*_H#%Q`5'13(%&-*%/*).R*YZMbcR*

5"*%.*d./#V-*'#;.-T*.)*#"$%'/#;)1#<"*)"#V).*P)*'#(-*.)*9)'%*?)&)*%.*(%')&&-..-*(%*"3%$-'*

9#-V)/%&#).%'*?)&)* .)* #";%"#%&S)*/#'3.)&* _59&)P#V#*%/*).R*YZMbcR*6%*P)*(%V-'/&)(-*=3%*

.-'* V)/%&#).%'* 9#-1%&7V#1-'* (%* F2,* '-"* -'/%-1-"(31/#$-'* U* =3%* )(%V7'* -]&%1%"* .)*

?-'#9#.#()(* (%* )(=3#&#&* 1)&)1/%&S'/#1)'* -'/%-#"(31/#$)'* ?-&* V%(#-* (%.* 1-"/&-.* (%* '3'*

?&-?#%()(%'*]S'#1-=3SV#1)'R**

B)*9#-]3"1#-").#Q)1#<"*(%*.-'*9#-V)/%&#).%'*?%&V#/%*)?&-$%1P)&*'3'*?&-?#%()(%'*]S'#1-`

=3SV#1)'* ?)&)* #"(31#&* 3")* &%'?3%'/)* <'%)* 1-"/&-.)()* U* (#&#;#()* )* V%:-&)&* .)'*

?&-?#%()(%'* (%.* 9#-V)/%&#).R* 5.* ?&#"1#?).* #"1-"$%"#%"/%* (%* %'/-'* 9#-V)/%&#).%'* %'* %.*

/#%V?-* (%* %'?%&)* %"/&%* '3* 1-.-1)1#<"* U* .)* ]-&V)1#<"* (%* P3%'-* '3]#1#%"/%V%"/%*

1-V?)1/-*?)&)*.)*1-.-1)1#<"*(%*#V?.)"/%'R**

5"* .)*1-"'/)"/%*9d'=3%()*(%* .)*V%:-&)*(%* .-'*?&-1%'-'*(%*&%V-(%.)1#<"*<'%)*/&)'* .)*

)?.#1)1#<"*(%*9#-V)/%&#).%'T*3")*(%*.)'*%'/&)/%;#)'*?.)"/%)()'*?-(&S)*'%&*9#-V#V%/#Q)&*

.)* '3?%&]#1#%* (%* 9#-V)/%&#).%'* '#"/0/#1-'* (%* -&#;%"* "-* ")/3&).T* .-* =3%* ?%&V#/#&S)*

'3?.%V%"/)&* .)'*?&-?#%()(%'* ]S'#1-`=3SV#1)'*(%* .-'*V#'V-'*%"*)&)'*(%*)U3()&*)*3")*

V7'*&7?#()*1#1)/&#Q)1#<"*(%*.-'*/%:#(-'*()4)(-'*-*&%;%"%&)(-'*%"*"3%'/&-'*?)1#%"/%'R*

5'*?-&*%..-*=3%*%'/)*/%'#'*1-V?.%V%"/)*'3*#"$%'/#;)1#<"*%"*3"*)?)&/)(-*%"*%.*13).*'%*

%$).d)* .)* )1/#$#()(* 9#-.<;#1)* (%* 3"* ]-'])/-* /&#17.1#1-* 9#]7'#1-* %"* 3"* V-(%.-* )"#V).T*

%>?%&#V%"/)1#<"*=3%*%"*"3%'/&-*1-"-1#V#%"/-*"-*P)*'#(-*(%')&&-..)()*?&%$#)V%"/%R**

*



\3'/#]#1)1#<"*

Xq*

[! H/=1:L:.-.:e5%

5.*/&)/)V#%"/-*1-"*#V?.)"/%'*(%"/).%'*%'T*(%'(%*P)1%*(01)()'T*3")*/%&)?#)*?&%(%1#9.%*

1-"*3")*)./)*/)')*(%*0>#/-*%"*.-'*?)1#%"/%'*/-/).*-*?)&1#).V%"/%*%(0"/3.-'R*I-U*%"*(S)T*

%"*.)*V)U-&S)*(%*1)'-'*'%*.-;&)*.)*-'/%-#"/%;&)1#<"*(%.*#V?.)"/%*%"*%.*.%1P-*&%1%?/-&T*

?%&-*/-()$S)*%>#'/%"*V31P)'*'#/3)1#-"%'*1.S"#1)'*%"*.)'*=3%*"-*'%*1-"'#;3%*%'/)*3"#<"*

).*P3%'-R*C*%'/-'*1)'-'*'%*.%'*)/&#93U%"*Vd./#?.%'*])1/-&%'*%/#-.<;#1-'T*1-V-*3")*9):)*

1).#()(* <'%)T* #"]%11#-"%'* ?-'/-?%&)/-&#)'* /%V?&)")'T* -* 3")* ?&-(311#<"* (%* /%:#(-*

]#9&-'-*).&%(%(-&*(%.*#V?.)"/%*-*]#9&-#"/%;&)1#<"R*

5"*.-'*d./#V-'*)4-'*'%*P)"*?39.#1)(-*(#$%&'-'*%'/3(#-'*1-"*&%'3./)(-'*1-"/&)(#1/-&#-'*

%"* 13)"/-* )* .)* ]#'#-?)/-.-;S)* U* %.* ?)?%.* %>)1/-* (%* .-'* ])1/-&%'* (%* 1&%1#V#%"/-* %"* .)*

-'/%-#"/%;&)1#<"R*B)*&3/)*(%*'%4).#Q)1#<"*(%*%'/-'*])1/-&%'*%'*1-V?.%:)*U*%.*(%')&&-..-*

(%* );%"/%'* %'/#V3.)(-&%'* -* #"P#9#(-&%'* =3%* #"].3U)"* %"* .)* &%'?3%'/)* 1%.3.)&* (%* .-'*

1-V?-"%"/%'* (%* .)* &%V-(%.)1#<"* <'%)* %'* %.* &%/-* )1/3).* (%* .-'* %'/3(#-'* (%*

#"$%'/#;)1#<"R*

5.*/&)/)V#%"/-*-*]3"1#-").#Q)1#<"*(%*.)'*'3?%&]#1#%'*(%*/#/)"#-*P)*;%"%&)(-*3"*)(%.)"/-*

%"*.)*V%:-&)*(%*.)*-'/%-#"/%;&)1#<"*(%*.-'*#V?.)"/%'*%"*.-'*d./#V-'*)4-'R*5.*(%')&&-..-*

(%* '3?%&]#1#%'* V7'* )/&)1/#$)'* ?)&)* .)'* ?-9.)1#-"%'* 1%.3.)&%'* %"1)&;)()'* (%* .)*

&%V-(%.)1#<"* <'%)* ?3%(%* ()&* .3;)&* )* 3")* &%'?3%'/)* 9#-.<;#1)* V7'* %'?%1S]#1)* U*

?&%(%1#9.%*(%'(%*%.*V-V%"/-*(%*.)*#"'%&1#<"*(%.*#V?.)"/%*%"*%.*P3%'-R*5'/)*&%)11#<"*

(%.*P30'?%(*%'*)./)V%"/%*(%?%"(#%"/%*(%.*(#'%4-*V#1&-'1<?#1-*U*1-V?-"%"/%'*(%*.)*

'3?%&]#1#%* (%.* #V?.)"/%T* (%*V-(-*=3%* .)*V-"#/-&#Q)1#<"* (%* .)* '%4).#Q)1#<"* 1%.3.)&* '%*

%'/7*1-"$#&/#%"(-*%"*%.*-9:%/#$-*(%*#V?.)"/-.-;S)*V-(%&")R*

,-&* -/&-* .)(-T* .)* 9#-]3"1#-").#Q)1#<"* (%* .)'* '3?%&]#1#%'* /)V9#0"* ?3%(%* '%&* 3")*

%'/&)/%;#)*"-*'-.-*%"*.-'*1)'-'*(%*]&)1)'-*(%*#V?.)"/%'T*'#"-*/)V9#0"*%"*.)*)1%.%&)1#<"*

(%* .-'* /#%V?-'* (%* 1)&;)* (%* .-'* V#'V-'R* B)* "%1%'#()(* (%* .)* )1%.%&)1#<"* (%* .)*

-'/%-#"/%;&)1#<"* (%* .-'* #V?.)"/%'* ")1%* (%.* (%'%-* (%.* )1-&/)V#%"/-* (%* .)'* ])'%'* (%*

1#1)/&#Q)1#<"T*=3%*P-U*%"*(S)*%".%"/%1%"*.)*])'%*?&-/0'#1)*(%*.)'*&%P)9#.#/)1#-"%'*-&).%'R***

*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

Xi*

B-'*?0?/#(-'*#"P#9#(-&%'*(%*K+J`rMT*,Mb*U*,MppT*P)"*'#(-*#"V-$#.#Q)(-'*%"*'3?%&]#1#%'*

(%*/#/)"#-*1-"*%.*-9:%/#$-*(%*(%')&&-..)&*3")*'3?%&]#1#%*9#-]3"1#-").#Q)()*=3%*])$-&%Q1)*

.)* -'/%-#"/%;&)1#<"* (%* .-'* #V?.)"/%'* (%"/).%'R* C'#V#'V-T* %.* ?&-?<'#/-* (%* %'/)*

9#-]3"1#-").#Q)1#<"* /)V9#0"* %'* .)* (#'V#"31#<"* (%* .-'* 1)'-'* (%* ]&)1)'-* ?-&*

]#9&-#"/%;&)1#<"*U*%.*)1-&/)V#%"/-*%"/&%*.)'*])'%'*=3#&d&;#1)'*U*?&-/0'#1)'R**

B)*%'1)')*%$#(%"1#)*1#%"/S]#1)*'-9&%* .)*#"].3%"1#)*(%*K+J`rM*%"* .)*-'/%-#"/%;&)1#<"*(%*

.-'* #V?.)"/%'T*)'S*1-V-*.-'*d./#V-'*P)..)Q;-'*'-9&%*%.*3'-*(%*?0?/#(-'*#"P#9#(-&%'*(%*

K+J`rMT*:3'/#]#1)"*.)*&%).#Q)1#<"*(%*%'/%*/&)9):-R*5"*?&#V%&*.3;)&T*'%*?&%/%"(%*%$).3)&*$7)
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)"/%'* (%* #"/&-(31#&* %.* #":%&/-* %"* .-'* ).$0-.-'R* B)* 1-"1%"/&)1#<"* (%.* ?0?/#(-* %"* %.*

9#-V)/%&#).*]3%*(%*MZV;w11R**

*

^8Y8[! ?42304%-5:X-0%g%.<:13<:4%23%=303..:e5%

B)*#"$%'/#;)1#<"*'%*&%).#Q<*%"*3")*V3%'/&)*(%*'%#'*?%&&-'*F%);.%*V)1P-'*(%*3"*)4-*(%*

%()(*U*1-"*3"*?%'-*%"/&%*MY`Mqh;R*5.*%'/3(#-*]3%*%$).3)(-*U*)?&-9)(-*?-&*%.*2-V#/0*

(%* s/#1)* _255IC* XYqi* HACI* [[aZc* (%* .)* 2-V#'#<"* (%* 5>?%&#V%"/)1#<"* C"#V).*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

qi*

_H#&%11#<*+%"%&).*(%*,-.S/#=3%'*CV9#%"/).'*(%*.)*+%"%&).#/)/*(%*2)/).3"U)cR*K-(-'*.-'*

?&-1%(#V#%"/-'*]3%&-"*(%')&&-..)(-'*'%;d"*.)'*;3S)'*53&-?%)"*2-VV3"#/U*+3#(%.#"%'*

_H#&%1/#$%*YZMZwiXw5!cR**

C"/%'* (%* .)* ?&#V%&)* 1#&3;S)T* .-'* )"#V).%'* ]3%&-"* )1.#V)/)(-'* ).*V%(#-* .-1).* (3&)"/%*

(-'*'%V)")'T*%"*/&%'*P)9#/713.-'*1-"*%'?)1#-*)(%13)(-*?)&)*(-'*)"#V).%'*1)()*3"-*U*

(%9#()V%"/%*)1.#V)/)(-'R*K-(-'*.-'*?%&&-'*]3%&-"*V-"#/-&#Q)(-'*?-&*(-'*$%/%&#")&#-'*

)1&%(#/)(-'* %"* %>?%&#V%"/)1#<"* )"#V).* (3&)"/%* /-(-* %.* %'/3(#-* P)'/)* %.* (S)* (%.*

')1&#]#1#-R**

*

^8Y8h! @<4.32:X:3514=%`/:<l<6:.4=%

B)'* 1#&3;S)'* ]3%&-"* ..%$)()'* )* 1)9-* %"* .)'* #"'/).)1#-"%'* =3#&d&;#1)'* (%* .)* J)13./)/* (%*

^%/%&#"j&#)*(%*.)*!"#$%&'#/)/*C3/l"-V)*(%*F)&1%.-")*_F)&1%.-")T*5'?)4)cR**

*

*

,:6/<-%mF%H#'%4-*(%.*%'/3(#-R*

*

*

*



A)/%&#).%'*U*A0/-(-'*

qb*

,)&)* .-'* ?&-1%(#V#%"/-'* =3#&d&;#1-'T* .-'* ?%&&-'* ]3%&-"* ?&%)"%'/%'#)(-'* 3')"(-* 3")*

#"U%11#<"* #"/&)V3'13.)&*(%*V%(%/-V#(#")*U*V%/)(-")R*B)*)"%'/%'#)* ]3%* #"(31#()*?-&*

#"U%11#<"*%"(-$%"-')*(%*?&-?-]-.*U*(#)Q%?)"*U*V)"/%"#()*?-&*#'-].-&)"-*#"P).)()*%"*

3"* ?-&/)(-&* (%* ->S;%"-R* H3&)"/%* .)* 1#&3;S)T* /-(-'* .-'* )"#V).%'* &%1#9#%&-"* ?-&* $S)*

%"(-%"-')*'-.31#<"*').#")*#'-/<"#1)*%*#"U%11#<"*#"/&)$%"-')*(%*1%])Q-.#"R*B)*)"%'/%'#)*

.-1).*%"*V)"(S93.)*'%*&%).#Q<*1-"*)&/#1)S")*p�*MNMZZRZZZ*%?#"%]&#")*V%(#)"/%*/01"#1)*

#"]#./&)/#$)*%"*.)'*V)"(S93.)'R**

5.*%'/3(#-*1-"'/<*(%*(-'*])'%'*=3#&d&;#1)'N*

^8Y8h8E! ,-=3% `/:<l<6:.-% EF% "k1<-..:e5% 23% 0-% <-7K% X3=:-0% 23% 04=% W]n% Y]% g% []%

_<3X40-<3=%X-52:G/0-<3=8%

B)*?&#V%&)*1#&3;S)*1-"'#'/#<*%"*.)*%>/&)11#<"*(%*.)*&)SQ*V%'#).*(%*.-'*Y�T*X�*U*p�*

?&%V-.)&%'*V)"(#93.)&%'R* ,)&)* %..-T* '%* P%V#'%11#-")&-"* %.* '%;3"(-T* /%&1%&* U* 13)&/-*

?&%V-.)&%'* _,YT* ,X* U* ,pc* (%* 1)()* P%V#V)"(S93.)* 1-"* 3")* ]&%')* (#)V)"/)()* U* 1-"*

&%]&#;%&)1#<"T* U* '%* %>-(-"1#<* .)* &)SQ*V%'#).* (%* 1)()* ?&%V-.)&T* '#;3#%"(-*3")* /01"#1)*

)/&)3V7/#1)R*6%*&%).#Q<*.)*%"(-(-"1#)*(%*.)*&)SQ*(#'/).*(%*1)()*?&%V-.)&*'%11#-")(-*1-"*

.)*-9/3&)1#<"*(%.*1-"(31/-*&)(#13.)&*V%(#)"/%*/01"#1)*(%*-9/3&)1#<"*/%&V-?.7'/#1)*(%*

3"*'-.-*?)'-*3')"(-*1-V-*1%V%"/-*CI,.3't*U*1-V-*1-"-*(%*;3/)?%&1P)*%.*'#'/%V)*

KP%&V)]#.t* _J#;3&)* MZcR* 6%* ?3.#%&-"* .-'* 9-&(%'* 1-&/)"/%'* (%* .)'* 1-&-")'* (%* .-'*

P%V#?&%V-.)&%'R*6%*'3/3&<*1-"*?-.U;.)1/#")*&%)9'-&9#9.%*^U1&#.�*pwZR**



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

q[*

*

,:6/<-%E\F%J)'%*=3#&d&;#1)*MR*)c*I%V#'%11#<"*(%*'%;3"(-T*/%&1%&*U*13)&/-*?&%V-.)&*#"]%&#-&*_,YT*

,X*U*,pR*9c*5>-(-"1#)'*(%*&)S1%'*V%'#).%'*(%* .-'*?&%V-.)&%'R*1c*D9/3&)1#<"*(%*1-"(31/-'*(%*

&)S1%'*(#'/).%'*(%*.-'*?&%V-.)&%'R**



A)/%&#).%'*U*A0/-(-'*

qa*

6%;3#()V%"/%T* '%* &%).#Q)&-"* &)(#-;&)]S)'* (%* 1&7"%-* (%* .-'* )"#V).%'* ?)&)* 1-V?&-9)&*

.-'* /&)/)V#%"/-'* &%).#Q)(-'* _J#;3&)*MMcR* 8"V%(#)/)V%"/%*(%'?30'*(%* .)* 1#&3;S)T* /-(-'*

.-'* )"#V).%'* &%1#9#%&-"* )"/##"].)V)/-&#-'* U* )").;0'#1-'* ?)&)* %.* (-.-&* ?-'/-?%&)/-&#-*

_V%/)(-")*U*V%.->#1)VcR**

*

,:6/<-%EEF*)c*U*9c*L)(#-;&)]S)'*?-'/-?%&)/-&#)'*(%*.)*])'%*=3#&d&;#1)*MR**

*

K-(-'* .-'* )"#V).%'* ?&%'%"/)&-"* 3")* 1#1)/&#Q)1#<"* ?-'/-?%&)/-&#)* ])$-&)9.%k* '%*

#"'?%11#-")&-"* .)'*P%&#()'* P)'/)*=3%* .)* '3/3&)* '%* &%)9'-&9#<* 1-V?.%/)V%"/%* _J#;3&)*

MYcR*

*

*

,:6/<-%EWF*C'?%1/-*1.S"#1-*(-'*'%V)")'*(%'?30'*(%*.)*?&#V%&)*])'%*=3#&d&;#1)R**



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

iZ*

^8Y8h8W! ,-=3%`/:<l<6:.-%WF%.404.-.:e5%23%:X_0-513=%g%23%G:4X-13<:-03=8%

B)* '%;3"()* ])'%* =3#&d&;#1)* '%* &%).#Q<* -1P-* '%V)")'* (%'?30'* (%* .)* ?&#V%&)R* 6%*

&%).#Q)&-"*#"1#'#-"%'*#"/&)'3.13.)&%'*(%'(%*V%'#).*(%.*?&#V%&*?&%V-.)&*P)'/)*(#'/).*(%.*

?&#V%&* V-.)&* 1-"* 3")* P-:)* (%* 9#'/3&S* (%.* "dV%&-* Mq2R* 6%* %.%$)&-"* 1-.;):-'*

V31-?%&#<'/#1-'* 1-"* 3"* ?%&#-'/-/-V-* (%* J&%%&R* 6%* #"'%&/)/-"* /&%'* #V?.)"/%'* ?-&*

P%V#V)"(S93.)* %"* %.* '%;V%"/-* <'%-* 1-&&%'?-"(#%"/%* )* .-'* ).$0-.-'* V%'#).%'* U)*

1#1)/&#Q)(-'R* 6%* &%).#Q<* %.* .%1P-* #V?.)"/)&#-* '#;3#%"(-* .)'* #"'/&311#-"%'* ?&%1#')'* (%.*

])9&#1)"/%R*B-'*#V?.)"/%'*'%*1-.-1)&-"*U3>/)1&%'/).%'*:3"/-*1-"*'3'*/-&"#..-'*(%*1#%&&%*

_J#;3&)*MpcR**

,&%$#)V%"/%T* '%* P)9S)* &%).#Q)(-* .)* %>-(-"1#)* (%* .)'* &)S1%'* (#'/).%'* %"(-(-"1#)()'*

'#;3#%"(-* 3")* /01"#1)* )/&)3V7/#1)* U* .%;&)"(-* .-'* &%'/-'* (%* /%:#(-* (%* ;&)"3.)1#<"*

?&%'%"/%'*%"*).;3"-'*).$0-.-'T*?)&)*%$#/)&*=3%*%.*)1/-*=3#&d&;#1-*#"].3U%&)*%"*.-'*.%1P-'*

#V?.)"/)&#-'T* 1-V-* '%* -9'%&$)* %"* .)* J#;3&)* MXR* K&)'* P)9%&* 1-.-1)(-* .-'* #V?.)"/%'*

(%"/)&#-'T* '%;3#()V%"/%T* %"* 1)()* 3"-* (%* .-'* ).$0-.-'* '%* #"/&-(3:%&-"* ZTq1VX* (%.*

(%'1&#/-*9#-V)/%&#).T*$%P#13.#Q)(-*%"*ZTqV.*(%*'3%&-*]#'#-.<;#1-R*



A)/%&#).%'*U*A0/-(-'*

iM*

*

,:6/<-% EYF* 8V7;%"%'* 1.S"#1)'* (%* .)'* %>-(-"1#)'* (%* .)'* &)S1%'* (#'/).%'R* )c* 8V);%"* 1.S"#1)*

?&%-?%&)/-&#)*(%*.-'*?&%V-.)&%'*P%V#'%11#-")(-'R*9c*5>-(-"1#)'*(%*.)'*&)S1%'*(#'/).%'*(%*.-'*

?&%V-.)&%'*U*)'?%1/-*1.S"#1-*(%.*P3%'-*%"*%.*7&%)*(%*.)*&)SQ*V%'#).*U)*1#1)/&#Q)(-R**



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

iY*

*

,:6/<-% E[F* 8V7;%"%'* 1.S"#1)'* (%* .)* '%;3"()* ])'%* =3#&d&;#1)R* )c* 5>-(-"1#)'* &)S1%'* (#'/).%'* U*

]&%')(-*?)&)*1-.-1)1#<"*(%*#V?.)"/%'k*9c*2-.-1)1#<"*(%*#V?.)"/%'k*1c*8V?.)"/%'*1-.-1)(-'*%"*

?-'#1#<"* ,YT* ,X* U* ,pk* (c* L%;%"%&)1#<"* 1-"* .-'* /&%'* 9#-V)/%&#).%'* %"* .-'* ).$0-.-'* ?-'/`

%>/&)11#<"R*

*

B-'* 1-.;):-'* ]3%&-"* )()?/)(-'* 3/#.#Q)"(-* 3")* '3/3&)* .#9&%* (%* /%"'#-"%'* U* V%(#)"/%*

?-.U;.)1/#")* &%)9'-&9#9.%* ^U1&#.t* pwZ* _J#;3&)* MqcR* 6%* &%).#Q)&-"* &)(#-;&)]S)'* (%* .)'*

V)"(S93.)'*(%'?30'*(%*.)*1#&3;S)*_J#;3&)*MicR**

,:6/<-%EhF*2#%&&%*(%.*1-.;):-*?-&*?&#V%&)*#"/%"1#<"*V%(#)"/%*'3/3&)*&%)9'-&9#9.%*^U1&#.tR*



A)/%&#).%'*U*A0/-(-'*

iX*

*

,:6/<-% EiF* L)(#-;&)]S)'* ?-'/-?%&)/-&#)'* )* .)* 1#&3;S)* (%* 1-.-1)1#<"* (%* #V?.)"/%'* U* (%*

9#-V)/%&#).%'R**

,-'/%&#-&V%"/%T*/-(-'* .-'*)"#V).%'*&%1#9#%&-"*)"/##"].)V)/-&#-'*U*)").;0'#1-'*?)&)*%.*

(-.-&* ?-'/-?%&)/-&#-* _V%/)(-")* U* V%.->#1)VcT* )'S* 1-V-* )"/#9#</#1-* ?&-]#.71/#1-T*

#"/&)$%"-'-* (3&)"/%* .)* 1#&3;S)* U* %.* ?-'/-?%&)/-&#-* _1%]-1%$#"cR* H3&)"/%* %.* ?%&S-(-*

?-'/-?%&)/-&#-* /)V9#0"* '%* )(V#"#'/&<* V%(#1)1#<"* )"/##"].)V)/-&#-* "-* %'/%&-#().*

'3913/7"%)V%"/%* )* /-(-'* .-'* )"#V).%'* (3&)"/%* .-'* ?&#V%&-'* b* (S)'* ?)&)* ?&%$%"#&* %.*

(-.-&*U*.)*#"].)V)1#<"R**

*

*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

ip*

^8Y8i! #-.<:L:.:4%

6%*')1&#]#1)&-"*(-'*)"#V).%'*%"*/&%'*/#%V?-'*(#'/#"/-'N*YT*p*U*[*'%V)")'*(%'?30'*(%*.)*

1#&3;S)R* 5.* ')1&#]#1#-* '%* &%).#Q<* V%(#)"/%* #"U%11#<"* #"/&)$%"-')* ?-&* '-9&%(-'#'* (%*

?%"/-9)&/#/).*'<(#1-R*6%*?&%?)&<*3")*'%()1#<"*?&%$#)*)*.)*%3/)")'#)*(%*V%(%/-V#(#")*

?-&*&)Q-"%'*(%*9#%"%'/)&*)"#V).R**

5.*(S)*(%.*')1&#]#1#-T*'%*&%).#Q)&-"*&)(#-;&)]S)'*(%*1)()*P%V#V)"(S93.)*_J#;3&)*MbcR*



A)/%&#).%'*U*A0/-(-'*

iq*

*

,:6/<-%E^F*L)(#-;&)]S)'*(%*.)'*P%V#V)"(S93.)'*%.*(S)*(%.*')1&#]#1#-R*)c*H-'*'%V)")'*?-'/%&#-&%'*

)*.)*1-.-1)1#<"*(%*#V?.)"/%'*U*9#-V)/%&#).%'*k*9c*23)/&-*'%V)")'*?-'/%&#-&%'k*1c*D1P-*'%V)")'*

?-'/%&#-&%'R*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

ii*

^8Y8^! @<4.3=-X:3514%23%0-=%X/3=1<-=%

,)&)*)").#Q)&*.-'*&%'3./)(-'T*'%*%>/&):%&-"*.)'*V)"(S93.)'*U*'%*?&-1%(#<*).*1-&/%*(%*.)'*

V#'V)'*%"*'%#'*9.-=3%'*=3%*1-"/%"S)"*%.*]&);V%"/-*<'%-*)*)").#Q)&*%"*%'/%*%'/3(#-R**5.*

?&-1%')V#%"/-* (%* .-'* %'?%1SV%"%'* '%* &%).#Q<* ?)&)* -9/%"%&* V3%'/&)'* P#'/-.<;#1)'*

13)"/#]#1)9.%'*V%(#)"/%*/#"1#<"*P#'/-.<;#1)R*,)&)*%..-T*.)'*V3%'/&)'*]3%&-"*?&-1%')()'*

'%;d"* %.* ?&-/-1-.-* (%'1&#/-* ?-&* H-")/P* U* F&%3"%&* _H-")/P* �* F&%3"%&* Ma[Yc* (%*

V3%'/&)'* '#"* (%'1).1#]#1)&* V%(#)"/%* %.* '#'/%V)* (%* 1-&/%* U* ?3.#(-* 5oCgK* _5oCgKT*

C.%V)"#)cT*3/#.#Q)"(-*%.*V%/)1&#.)/-*(%*V%/#.-*_AACc*1-V-*V%(#-*(%*#"1.3'#<"R**

B)'* V3%'/&)'* ]3%&-"* ]#:)()'* %"* ]-&V-.* #"V%(#)/)V%"/%* /&)'* '3* %>/&)11#<"R* K&)'* (-'*

'%V)")'*(%*]#:)1#<"T* .)'*V3%'/&)'*'%*'-V%/#%&-"*)*3"*?&-1%'-*(%*(%'P#(&)/)1#<"*=3%*

'%* ..%$<* )* 1)9-* V%(#)"/%* .)* #"V%&'#<"* (%* (#1P)'* V3%'/&)'* %"* 3")* '%&#%* (%* 9)4-'*

'31%'#$-'*(%*%/)"-.*%"*'-.31#<"*)13-')*)*(#]%&%"/%'*1-"1%"/&)1#-"%'*_XZ�T*qZ�T*bq�T*

ai�*U*MZZ�c*1-"*);#/)1#<"*1-"'/)"/%*)*qZ*&?VR**

K&)'* .)* (%'P#(&)/)1#<"* 1-V?.%/)T* '%* &%).#Q<* %.* ?&-1%'-* (%* #"1.3'#<"* %"* &%'#")* ,AAC*

_?-.#V%/#.V%/)1&#.)/-c*K%1P"-$#/*bYZZ*^B2*_g3.Q%&`I%&)3'T*C.%V)"#)c*'3V%&;#%"(-*.)'*

V3%'/&)'*%"*'-.31#-"%'*(%*%/)"-*1-"*1-"1%"/&)1#-"%'*1&%1#%"/%'*(%*&%'#")*AAC*_XZ�T*

qZ�T*bq�T*MZZ�c*9):-*);#/)1#<"*1-"'/)"/%*)*qZ*&?VR**

B)'*V3%'/&)'*'3V%&;#()'*%"*MZZ�*(%*&%'#")*'%*V)"/3$#%&-"*%"*$)1S-*?)&)*)'%;3&)&*.)*

1-&&%1/)* ?%"%/&)1#<"* (%* .)* &%'#")* %"* .-'* /%:#(-'* U* '%* '-.#(#]#1)&-"* '%;3#()V%"/%*

V%(#)"/%* .)* 3/#.#Q)1#<"* (%* 3"* %=3#?-* (%* ]-/-`?-.#V%&#Q)1#<"* 5oCgK* qYZ* _5>)h/T*

C.%V)"#)c*1-"*3"#()(*(%*1-"/&-.*(%*.3Q*9.)"1)*U*!^R**

B)'* V3%'/&)'* %V9%9#()'* %"* &%'#")* (%* ,AAC* ]3%&-"* 1-&/)()'* V%(#)"/%* 3")* '#%&&)*

5oCgK* V-(%.-* XZZ* 1-"* 9)"()* (%* (#)V)"/%* P)'/)* ).1)"Q)&* .)* Q-")* (%* #"/%&0'T*

1-&&%'?-"(#%"/%*)* .)* '%11#<"* .-";#/3(#").*(%.*(%]%1/-*%"*%.*?.)"-* ');#/).*V)"(#93.)&R*

B-'* 1-&/%'* '%* &%).#Q)&-"* 9):-* 1-"(#1#-"%'* (%* &%]&#;%&)1#<"* ?-&* #&&#;)1#<"* 1-"/#"3)* (%*

);3)*1-"*%.*]#"* *(%*?&%$%"#&*U*%$#/)&*%.*'-9&%1).%"/)V#%"/-*U*(%/%&#-&-*(%*.-'*/%:#(-'T*

9):-* 1-"(#1#-"%'* (%* V7>#V)* $%.-1#()(* (%* &-/)1#<"* (%* .)* 9)"()* U* VS"#V)* 1)&;)* (%*

)$)"1%R*B-'*1-&/%'*-9/%"#(-'*]3%&-"*?3.#(-'*P)'/)*(%:)&* .)*'3?%&]#1#%*1-V?.%/)V%"/%*

.#')*U* '#"* &)..)'R*5.*?3.#(-* '%*P#Q-* 1-"*?)?%.%'*)9&)'#$-'*(%*1)&93&-*(%* '#.#1#-* _6#2c*(%*



A)/%&#).%'*U*A0/-(-'*

ib*

(#]%&%"/%'* ;&)"3.-V%/&S)'* _,[ZZT* ,MYZZ* U* ,pZZZc* V%(#)"/%* .)* 3/#.#Q)1#<"* (%* 3")*

?3.#(-&)*5>)h/*pZZ*26*%=3#?)()*1-"*3"*'#'/%V)*(%*1-"/&-.*(%*?)&).%.#'V-R**

B)*'3?%&]#1#%*?3.#()*]3%*)(P%&#()*)*3")*?.)1)*P#'/-.<;#1)*(%*,AAC*(%*5oCgK*V%(#)"/%*

.)* ]-/-`?-.#V%&#Q)1#<"* (%* V-"<V%&-* K%1P"-$#/* bYMZ* ^B2* _g3.Q%&`I%&)3'c* 1-"* 3")*

.7V?)&)* (%* .3Q* 3./&)$#-.%/)* 5oCgK* pZYR* W)* ]#:)()T* '%* P#Q-* -/&-* 1-&/%* 1-"* %.* ]#"* (%*

%.#V#")&*.)*V7>#V)*1)"/#()(*(%*/%:#(-*'-9&)"/%*U*&%(31#&*%.*;&-'-&*(%*.)*V3%'/&)R**

6%;3#()V%"/%T*'%*$-.$#<*)*?3.#&*.)*V3%'/&)*1-"*?)?%.%'*)9&)'#$-'*(%*6#2*1-"*.)*?3.#(-&)*

5>)h/* V-(%.-* pZZ* 26* 1-"* 1-"/&-.* (%* ?)&).%.#'V-* P)'/)* ).1)"Q)&* 3"* ;&-'-&* ]#").* (%*

).&%(%(-&* (%* qZ�VR* 5.* ;&-'-&* (%* .)* V3%'/&)* '%* 1-"/&-.<* &%).#Q)"(-* V%(#1#-"%'*

1-"/#"3)'*1-"*3"*V#1&<V%/&-*(%'?30'*(%*1)()*?%&#-(-*(%*?3.#(-*?)&)*1-"-1%&*%"*/-(-*

V-V%"/-*%.*;&-'-&*(%*.)*V3%'/&)R**

,-'/%&#-&V%"/%T* .)'*V3%'/&)'* ]3%&-"* /%4#()'* 1-"* .)* /#"1#<"*P#'/-.<;#1)*K&#1&<V#1-* (%*

A)''-"`+-.("%&*)()?/)()*?)&)*?.7'/#1-*1-"*%.*-9:%/#$-*(%*#(%"/#]#1)&*%.*/%:#(-*<'%-*(%.*

9#-V)/%&#).* #":%&/)(-R* B)'* V3%'/&)'* /%4#()'* ]3%&-"* %'1)"%)()'* V%(#)"/%* 3"*

V#1&-'1-?#-*<?/#1-* B%#1)*CJbZZZ* _B%#1)*A#1&-'U'/%V'T*C.%V)"#)c*(-/)(-*1-"*17V)&)*

(%*1-.-&*U*(%*3"*'#'/%V)*V-/-&#Q)(-*(%*%'1)"%-*)3/-V7/#1-*?&-;&)V)9.%*=3%*?%&V#/#<*

)(=3#&#&*#V7;%"%'*(%*/-()*.)*V3%'/&)*)*q>*)3V%"/-'R*

%

^8Y8j! *2`/:=:.:e5%g%./-51:L:.-.:e5%23%:XI6353=%%

^8Y8j8E! *5I0:=:=% ./-51:1-1:;4% 23% 0-=% X/3=1<-=% 23% :X_0-513=% 2351-03=% .45%

X:.<4=.4_7-%303.1<e5:.-%23%G-<<:24%QB#R#"?S%

B)*-9'%&$)1#<"*1-"*%.*F6`65A*]3%*&%).#Q)()*1-"*%.*%=3#?-*E%-"t*pZ*J8FwF6`65A*_n%#''T*

+%&V)"UcR*K-()'* .)'*V3%'/&)'* ]3%&-"*?3.$%&#Q)()'*1-"*1)&9-"-*?)&)*'%&*%>)V#")()'*

V%(#)"/%*%.*F6`65A*U*).V)1%")()'*(-'*(S)'*)"/%'*)*Xb�2R**

B)'*1-"(#1#-"%'*(%.*F6`65A*]3%&-"*.)'*'#;3#%"/%'N*^*�*Mqh^k*vH*�*[k*)?%&/3&)*�*iZ3Vk*

V);"#]#1)1#<"* �* YqZ>k* $%.-1#()(* �* Xk* &%'-.31#<"* �* MZYp* >* bi[R* 5.* /#?-* (%* %'1)"%-*

'%.%11#-")(-*]3%*%.*%'1)"%-*?-&*.S"%)R*2)()*.S"%)*'%*%'1)"%<*YZ*$%1%'*U*%.*$).-&*(%*.)*

$%.-1#()(* (%* %'1)"%-* ]3%* (%* ZTp* V'w.S"%)R* 6%* -9/3$#%&-"* 3")* V%(#)* (%* 13)&%"/)*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

i[*

#V7;%"%'* ?-&*V3%'/&)* _XZm* ?-&*V3%'/&)c* U* '%* (%')&&-..<* 3"* ?&-1%'-* )3/-V7/#1-* (%*

@:@$@<E$79O*?)&)*-9/%"%&*.)*#V);%"*%"/%&)*(%.*#V?.)"/%*)*)./)*&%'-.31#<"R**

B)* 13)"/#]#1)1#<"* '%* (%')&&-..<* 3/#.#Q)"(-* .-'* ?&-;&)V)'* ,P-/-'P-?* _C(-9%* 6U'/%V'T*

55!!c* %* 8V);%\* _E8IT*!6@$"768) /7:@$@5@%:) "N) X%68@EGB) B-'* ?)&7V%/&-'* V-&]-V0/&#1-'*

=3%*'%*)").#Q)&-"*]3%&-"*.-'*'#;3#%"/%'N**

•! @Y"7%)@")$&;867@)<"7@6<@O*_F82cw2-"/)1/-*P3%'-`#V?.)"/%N*?-&1%"/):%*(%*P3%'-*

(#&%1/)V%"/%*%"*1-"/)1/-*1-"*.)*'3?%&]#1#%*(%.*#V?.)"/%R**

•! @V%($T$&;867@) '"7%) N(6<@$"7O* _FJcwx&%)* (%* P3%'-* ?%&#`#V?.)"/)&#-R* ?-&1%"/):%*

(%* P3%'-* ?%&#`#V?.)"/)&#-* %"* 3"* 7&%)* &%1/)";3.)&* (%.#V#/)()* (%* MTq>YVV*

'#/3)()*)*YVV*(%*.)*'3?%&]#1#%*(%.*#V?.)"/%*_2)&(-'-*%/*).R*YZMpcT*_A)"&%')*%/*

).R*YZMpcR*

•! @/7@%(@E(%6*)Y"7%O*_8FcwI3%'-*%"/&%*%'?#&)'N*?-&1%"/):%*(%*P3%'-*'#/3)(-*%"/&%*

.)'* %'?#&)'* (%.* 13%&?-* (%.* #V?.)"/%R* ,)&)* 13)"/#]#1)&.-T* '%* (%.#V#/<* %.* 7&%)* (%*

%'/3(#-*1-"*3"*?-.S;-"-*(%'(%*%.*13%..-*(%.*#V?.)"/%*P)'/)*%.*7?#1%*);&3?)"(-*

/-()'*.)'*%'?#&)'R*%

B)*13)"/#]#1)1#<"*&%).#Q)()*(%*%'/-'*/&%'*?)&7V%/&-'*'%*&%?&%'%"/)*%"*.)*J#;3&)*M[R*

%

,:6/<-% EjF* K&)/)V#%"/-* (%* #V7;%"%'* 1-"* 8V);%\* ?)&)* .)* 13)"/#]#1)1#<"* (%* .-'* ?)&7V%/&-'*

V-&]-V0/&#1-'*13)"/#]#1)(-'R*)c*F82k*9c*8Fk*1c*FJR*



A)/%&#).%'*U*A0/-(-'*

ia*

^8Y8j8W! *5I0:=:=% ./-51:1-1:;4% 23% 0-=% X/3=1<-=% 23% G:4X-13<:-03=% X32:-513%

J:=140467-%%

B)'* #V7;%"%'* -9/%"#()'* ?-&* V#1&-'1-?S)* <?/#1)* ]3%&-"* /&)/)()'* U* ?&-1%')()'* 1-"*

'-]/|)&%* (%* )"7.#'#'* (%* #V);%"* ,P-/-'P-?* _C(-9%* 6U'/%V'T* 55!!c* U* 8V);%\* _E8IT*

!6@$"768)/7:@$@5@%:)"N)X%68@EcR**

C*?)&/#&*(%*.)'*#V7;%"%'*)(=3#&#()'*'%*..%$<*)*1)9-*.)*13)"/#]#1)1#<"T*=3%*1-"'#'/#<*%"*.)*

)"7.#'#'* (%* .)* 1)"/#()(* (%* /%:#(-* <'%-* "%-]-&V)(-* %"* .)* Q-")* (%.* ).$0-.-* ?-'/`

%>/&)11#<"R* K-()'* .)'* V3%'/&)'* ]3%&-"* /&)/)()'* U* ?&-1%')()'* (%.* V#'V-* V-(-* U*

3/#.#Q)"(-*%.*V#'V-*?&-/-1-.-T*=3%*P)*'#(-*(%')&&-..)(-*U*)()?/)(-*?)&)*%'/%*%'/3(#-R**

6%*(%.#V#/<*3"*7&%)*(%*(%]%1/-*(%*]-&V)*V)"3).T*'#;3#%"(-*%.*?%&SV%/&-*(%.*).$0-.-*U*

)9)&1)"(-*/-()* .)*Q-")*(%* #V?.)"/)1#<"*(%.*9#-V)/%&#).*U* .)*Q-")*%"* .)*=3%*%.* /%:#(-*

<'%-* %'* "%-]-&V)(-* U* V%"-'* V#"%&).#Q)(-T* =3%* '%* ?3%(%* &%1-"-1%&* ;&)1#)'* )* .)*

/#"1#<"R* * 5'/)* 7&%)*V)&1)()* 1-V-* (%]%1/-* P)* '#(-* (%]#"#()* 1-V-* .)* Q-")* (%* #"/%&0'*

_L-8N*2%9$"7)"N)/7@%(%:@cR**

K&)'* .)* %.%11#<"* (%.* 7&%)* (%* #"/%&0'T* '%* &%).#Q<* 3"* /&)/)V#%"/-* (%* #V);%"*?)&)* 1)()*

V3%'/&)*1-"*%.*-9:%/#$-*(%*(#'/#";3#&*1.)&)V%"/%*.-'*(#]%&%"/%'*/%:#(-'*#V?.#1)(-'*%"*.)*

13)"/#]#1)1#<"N*/%:#(-*<'%-T*9#-V)/%&#).*U*-/&-'*/%:#(-'*_/%:#(-*9.)"(-T*$)1S-T*%/1RcR*!")*

$%Q* (#]%&%"1#)(-'T* '%* '%;V%"/<* .)* #V);%"* ?)&)* ?-(%&* 1-"$%&/#&.)* %"* 9#")&#)* _FwEc* U*

?-(%&* 13)"/#]#1)&* )'S* '<.-* %.* /%:#(-* (%* #"/%&0'R* B)* J#;3&)* Ma*V3%'/&)* %"* %:%V?.-* (%.*

?&-1%'-*'%;3#(-*?)&)*1)()*3")*(%*.)'*#V7;%"%'R**

,)&)*1)()*V3%'/&)*)").#Q)()*'%*13)"/#]#1)&-"*.-'*?)&7V%/&-'*'#;3#%"/%'N**

•! �* EF^N* ?-&1%"/):%* (%* /%:#(-* <'%-* "%-]-&V)(-T* (%"/&-* (%.* 7&%)* (%* #"/%&0'*

1-&&%'?-(#%"/%*).*%'?)1#-*/-/).*(%.*(%]%1/-*_MZZ�cR**

•! �* F#-V)/N* ?-&1%"/):%* (%* 9#-V)/%&#).T* '%* 1).13.)* V#(#%"(-* .)* ?&-?-&1#<"* (%*

%'?)1#-* -13?)(-* ?-&* %.* 9#-V)/%&#).* #V?.)"/)(-* (%"/&-* (%.* 7&%)* (%* #"/%&0'*

1-&&%'?-"(#%"/%*).*%'?)1#-*/-/).*(%.*(%]%1/-*_MZZ�cR*

•! �* D/&-'N* ?-&1%"/):%* (%* -/&-'* /%:#(-'* %"* %.* 7&%)* (%* #"/%&0'T* =3%* '%* 1).13.)*

V#(#%"(-*.)*?&-?-&1#<"*(%*%'?)1#-*-13?)(-*?-&*/%:#(-*"-*<'%-*"#*9#-V)/%&#).T*

U* =3%* ?3%(%* %'/)&* ]-&V)(-* ?-&* /%:#(-* 9.)"(-T* ;&)')T* 3* -/&-'* /%:#(-'* -*

1-V?-"%"/%'*=3%*"-*&%)11#-")"*1-"*.)*/#"1#<"*P#'/-.<;#1)*%'1-;#()T*-*#"1.3'-*

%'?)1#-*$)1S-*)*1)3')*(%.*?&-1%')(-*(%*.)'*V3%'/&)'R*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

bZ*

•! �*K^-.N*%'?)1#-*.#9&%*(%"/&-*(%*.)*&%;#<"*(%*#"/%&0'*%"*%.*=3%*?3%(%*1&%1%&*%.*

/%:#(-*<'%-T*?-&*.-*=3%*1-&&%'?-"(%*).*%'?)1#-*(#'?-"#9.%*?)&)*%.*1&%1#V#%"/-*-*

.)* ]-&V)1#<"* (%* /%:#(-* <'%-* "%-]-&V)(-R* 6%* 1).13.)* 1-V-*%.* 7&%)* (%* #"/%&0'*

_MZZ�c*V%"-'*%.*7&%)*-13?)()*?-&*%.*9#-V)/%&#).*_�F#-V)/cR*

•! EF^wK^-.N*?-&1%"/):%*(%*/%:#(-*<'%-*"%-]-&V)(-*%"*%.*%'?)1#-*(#'?-"#9.%*?)&)*

%.* 1&%1#V#%"/-* _7&%)* (%* #"/%&0'* V%"-'* 7&%)* (%.* 9#-V)/%&#).cT* U* '%* 1).13.)*

V%(#)"/%*.)*&%.)1#<"*=3%*%>#'/%*%"/&%*%.*?-&1%"/):%*(%*/%:#(-*<'%-*"%-]-&V)(-*

_�EF^c*U*%.*%'?)1#-*(#'?-"#9.%*?)&)*=3%*1&%Q1)*_�K^-.cR*

*

*

*

,:6/<-% EmF* ,&-1%'-* (%* /&)/)V#%"/-* (%* #V7;%"%'* (%* 9#-V)/%&#).%'* ?)&)* .)* 13)"/#]#1)1#<"*

V%(#)"/%*8V);%\R*)c*8V);%"*-&#;#").k*9c*8V);%"*1-"/&)'/)()k*1c*6%;V%"/)1#<"*(%.*/%:#(-*<'%-k*

(c* 6%;V%"/)1#<"* (%.* 9#-V)/%&#).* #":%&/)(-k* %c* F#")&#Q)1#<"* (%* #V);%"* (ck* ]c* F#")&#Q)1#<"* (%*

#V);%"*1cR**

)

%

%



A)/%&#).%'*U*A0/-(-'*

bM*

^8Y8m! *5I0:=:=%3=1-27=1:.4%%

5.*)"7.#'#'*%'/)(S'/#1-* '%* ..%$<*)* 1)9-*3/#.#Q)"(-*3"*V-(%.-* .#"%).*V#>/-* F8$7%6()&$Z%*)

&"*%8c*%"*%.*13).*%.*])1/-&*&%?%/#(-*]3%*%.*/#%V?-*_YT*p*U*[*'%V)")'c*U*%.*])1/-&*%"/&%*

;&3?-'*%.*9#-V)/%&#).T*'#%"(-*.)*P%V#)&1)()*%.*1-$)&#)(-*(%*"-*#"/%&0'R*6%*3/#.#Q<*3")*

%'/&31/3&)* (%* #(%"/#()(* %'1).)()* _:<68%*) $*%7@$@Lc* ?)&)* .)* V)/&#Q* (%* 1-$)&#)"Q)'R* 6%*

)").#Q<* 1)()* $)&#)9.%* (%?%"(#%"/%* ?-&* '%?)&)(-R* ,)&)* .)'* $)&#)9.%'* (%* ?-&1%"/):%* '%*

3/#.#Q<* .)* /&)"']-&V)1#<"* .-;#/R* 6%* 3'<* .)* 1-&&%11#<"* (%* F-"]%&&-"#* ?)&)* 1-"/&-.)&* %.*

%]%1/-* (%* .)'* 1-V?)&)1#-"%'*Vd./#?.%'T* 13)"(-* ]3%* "%1%')&#-T* ?-&=3%* %.* "dV%&-* (%*

"#$%.%'*(%.*])1/-&*)*1-V?)&)&*%&)*V)U-&*)*YR*B)'*V%(#)'*U*%.*%&&-&*%'/7"()&*(%*.)*V%(#)*

'%* ?&-?-&1#-")"* (%'?30'* (%* ):3'/)&* .)* 1-$)&#)9.%* '#"* #"/%&0'R* K-(-'* .-'* )"7.#'#'* '%*

&%).#Q)&-"* 3/#.#Q)"(-* 6,66* ^YZRZR* B)'* ]#;3&)'* '%* 9)')"* %"* V%(#)'* U* %&&-&%'* /S?#1-'*

):3'/)()'*?-&*%.*V-(%.-*.#"%).*V#>/-R**

*

^8Y8E\!*5I0:=:=%./-0:1-1:;4%

^8Y8E\8E!*5I0:=:=%./-0:1-1:;4%23%04=%:X_0-513=%2351-03=%%

,)&)*1-V?.%V%"/)&*"3%'/&-*%'/3(#-T*'%*&%).#Q<*3"*)"7.#'#'*P#'/-.<;#1-*(%*.)'*V3%'/&)'*

(%* #V?.)"/%'* (%"/).%'R* * K-()'* .)'*V3%'/&)'* '%* ?3.#%&-"* P)'/)* .-;&)&* 3"* ;&-'-&* )?/-*

?)&)*%.*V#1&-'1-?#-N*qZ�VR*6%;3#()V%"/%T*'%*?&-1%(#<*)*.)*/#"1#<"*1-"*K&#1&<V#1-*(%*

A)''-"`+-.("%&*?)&)*(#'/#";3#&*.-'*/%:#(-'*?&%'%"/%'R**

6%* &%).#Q<* .)* #"/%;&)1#<"* (%* .)'*V3%'/&)'* )* q>* 1-"* %.*V#1&-'1-?#-*E#h-"* iZZ* _E#h-"T*

\)?<"cT* V%(#)"/%* ?&-1%'-* (%* 1-'#(-* F:@$@<E$79G* ?)&)* ;3#)&* %.* )"7.#'#'* P#'/-.<;#1-* )*

V)U-&%'* )3V%"/-'R* !/#.#Q)V-'* %.* V#1&-'1-?#-* B%#1)* HAH* MZ[* _B%#1)* A#1&-'#'/%V)'*

6RBR!RT* 5'?)4)c* ?)&)* .)* -9'%&$)1#<"* )* MZ>T* YZ>* U* qZ>* )3V%"/-'* ?)&)* %.* )"7.#'#'*

13).#/)/#$-*(%*.-'*/%:#(-'*U*.)*#(%"/#]#1)1#<"*1%.3.)&R**

^8Y8E\8W!*5I0:=:=%./-0:1-1:;4%23%04=%G:4X-13<:-03=%%

5.*)"7.#'#'*13).#/)/#$-*(%*.)'*V3%'/&)'*(%*9#-V)/%&#).%'*#V?.)"/)(-'*'%*&%).#Q<*V%(#)"/%*

V#1&-'1-?#-* <?/#1-* U* V#1&-'1-?#-* %.%1/&<"#1-* (%* 9)&&#(-* _F6`65AcR* ,)&)* %..-T* .)'*

V3%'/&)'* )./%&")/#$)'* (%* .-'* 9.-=3%'* 1-&/)(-'* ]3%&-"* &%`?&-1%')()'* ?)&)* '%&*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B))

bY*

-9'%&$)()'* ?-&* V%(#-* (%* F6`65AR* B)'* V3%'/&)'* ]3%&-"* ?3.#()'* V%(#)"/%* %.* V#'V-*

?&-1%(#V#%"/-*(%'1&#/-*?)&)*.)'*V3%'/&)'*(%*#V?.)"/%'*(%"/).%'*U*'%*-9'%&$)&-"*%"*%.*

V#1&-'1-?#-*65A*\%-.*\`iqMZtR**

%



L%'3./)(-'*

bX*

j! )3=/01-24=%%

3)*! )3=/01-24=%230%3=1/2:4%E%+,#-+./0#

j8E8E! c3=13<5%B041%

B)* ?&-/%S")* #"/&)1%.3.)&* 6ACHY* '%* ]-']-&#.)* 13)"(-* K+J`rM* #"/%&)11#-")* 1-"* .-'*

&%1%?/-&%'* 1%.3.)&%'* K+JLM* U* K+JLYR* ,-&* /)"/-T* .)* &%'?3%'/)* (%* ?`6ACHY* %'* 3"*

V0/-(-*=3%*'%*3/#.#Q)*?)&)*1-V?&-9)&*'#*.)*'%4).#Q)1#<"*(%*K+J`rM*P)*'#(-*?&-(31#()R*

5"*"3%'/&-*%'/3(#-T*6ACHY*'%*P)*]-']-&#.)(-T*1-V-*'%*%$#(%"1#)*%"*.)*J#;3&)*YZ*(-"(%*

'%*-9'%&$)*.)*9)"()*-'13&)*%"*.)*1-.3V")*(%.*;&3?-*/&)/)(-*1-"*K+J`rMR*6#"*%V9)&;-T*

.)*#"/%"'#()(*(%*.)'*9)"()'*%'*V3U*9):)T*U*%"*.)'*(%V7'*1-.3V")'*"-*'%*-9'%&$)"*%'/)*

%>?&%'#<"R*E-*-9'/)"/%T*'%*?3%(%*-9'%&$)&*=3%*%"*.)'*V3%'/&)'*'#"*K+J`rM*.)*?`6ACHY*

%'* #"(%/%1/)9.%R* B)* '%;3"()* ]#.)* %'* .)* r`)1/#")T* =3%* '%* 3/#.#Q<* 1-V-* 1-"/&-.* ?)&)*

1-V?&-9)&* =3%* P)9S)* .)* V#'V)* 1)"/#()(* (%* ?&-/%S")* %"* 1)()* ?#'/)* (%* ;%.* (%* .)*

%.%1/&-]-&%'#'R* B)* #"/%"'#()(*(%* .)'*9)"()'*%'* '#V#.)&*%"* .)*r`)1/#")T*(%*V-(-*=3%* .)*

1)"/#()(*/-/).*(%*?&-/%S")*%'*'#V#.)&*U*.-'*&%'3./)(-'*'-"*1-V?)&)9.%'R*

,-&*.-*/)"/-T*.)'*V3%'/&)'*/&)/)()'*1-"*K+J`rM*U*.-'*?0?/#(-'*#"P#9#(-&%'*,Mb*U*,Mpp*"-*

V-'/&)&-"*]-']-&#.)1#<"*(%*.)*6ACHYT*#"(#1)"(-*.)*%]%1/#$#()(*(%*(#1P-'*?0?/#(-'*%"*'3*

)11#<"*(%*#"P#9#1#<"*(%*K+J`rMR*

)

,:6/<-%W\8*L%'3./)(-'*(%*v%'/%&"*F.-/*(%*]-']-&#.)1#<"*(%*6ACHY*?&-(31#()*?-&*.)'*10.3.)'*

A2XKX`5M*?&%`-'/%-9.7'/#1)'RR**

*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

bp*

j8E8W! `@()%

'=134.-0.:5-%

B)'* 10.3.)'* /&)/)()'* 1-"*K+J`rM�,Mb*V3%'/&)"* .)*V)U-&*%>?&%'#<"*(%* -'/%-1).1#")*)*

.)'*i*P-&)'R*5.* ;&3?-* /&)/)(-*1-"*K+J`rM�,Mpp*V3%'/&)*%.*V#'V-*"#$%.*(%*%>?&%'#<"*

=3%*%.*;&3?-*/&)/)(-*'-.)V%"/%*1-"*K+J`rMT*'#%"(-*#"]%&#-&*).*;&3?-*1-"/&-.R*5.*;&3?-*

,Mb*U*,Mpp*V3%'/&)"*"#$%.%'*9):-'*(%*%>?&%'#<"*)*.)'*i*P-&)'R**

C*.)'*YpPT*.)*%>?&%'#<"*(%*-'/%-1).1#")*(#'V#"3U%*%"*%.*;&3?-*1-"/&-.T*V#%"/&)'*=3%*.)'*

10.3.)'* /&)/)()'* 1-"* K+J`rM�,Mb* V3%'/&)"* 3")* %>?&%'#<"* V3U* )1%"/3)()* (%* %'/)*

?&-/%S")R*5.*&%'/-*(%*;&3?-'*V3%'/&)*3")*%>?&%'#<"*#"]%&#-&*)*.)*(%.*;&3?-*1-"/&-.R*

C*.)'*p[PT*%.*;&3?-*1-"/&-.*'%*V)"/#%"%T*V#%"/&)'*=3%*.)'*10.3.)'*/&)/)()'*1-"*K+J`rM*�*

,Mb* (#'V#"3U%"* 1-"'#(%&)9.%V%"/%* .)* %>?&%'#<"* (%* -'/%-1).1#")T* #;3).)"(-* '3*

1-"1%"/&)1#<"*)* .-'*"#$%.%'*(%* .)'*10.3.)'*/&)/)()'*1-"*K+J`rMT*K+J`rM*�*,MppT*,MppR*

6#"*%V9)&;-T*%.*;&3?-*/&)/)(-*'-.)V%"/%*1-"*,Mb*#"1&%V%"/)*.%$%V%"/%R*

C*.-'*p*(S)'T*%.*;&3?-*1-"/&-.*$%*)3V%"/)()*'3*%>?&%'#<"*(%*-'/%-1).1#")T*V#%"/&)'*=3%*

.-'*(%V7'*;&3?-'*'%*V3%'/&)"*%'/)9.%'*_J#;3&)*YMcR*

,-&* .-* /)"/-T* '%* -9'%&$)"* "#$%.%'* V7'* %.%$)(-'* (%* -'/%-1).1#")* %"* %.* ;&3?-*

%>?%&#V%"/).*/&)/)(-*1-"*K+J`rM*�*,MbR*



L%'3./)(-'*

bq*

*

,:6/<-%WEF%+&7]#1-**(%*%>?&%'#<"*(%*-'/%-1).1#")*%"*10.3.)'*A2XKX`5M*?&%`-'/%-9.7'/#1)'*)*.)'*i*

P-&)'T*Yp*P-&)'T*Y*(S)'*U*p*(S)'*(%*13./#$-R*
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8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

bi*

(40I6354%

C*.)'*i*P-&)'T* .)'*10.3.)'*/&)/)()'*1-"*,Mb*'-"* .)'*=3%*V3%'/&)"*V)U-&*%>?&%'#<"*(%*

1-.7;%"-T* '%;3#()'* (%.* ;&3?-* 1-"/&-.R* B-'* ;&3?-'* /&)/)(-'* 1-"* K+J`rMT* K+J`rM�,MbT*

K+J`rM�,MppT*,Mpp*V3%'/&)"*$).-&%'*'#V#.)&%'T*.#;%&)V%"/%*#"]%&#-&%'*)*.-'*(%.*;&3?-*

1-"/&-.R#

C* .)'* Yp* P-&)'T* '#"* %V9)&;-T* .)* %>?&%'#<"* (%.* ;&3?-* 1-"/&-.* (#'V#"3U%* )* .)* V#/)(T*

V#%"/&)'* =3%* .-'* ;&3?-'* K+J`rMT* K+J`rM�,Mb* U* K+J`rM�,Mpp* $%"* )3V%"/)()* .)*

%>?&%'#<"*(%.*1-.7;%"-T*V)U-&*=3%*.)*(%.*;&3?-*1-"/&-.*)*.)'*p*P-&)'R*B-'*;&3?-'*,Mb*U*

,Mpp*(#'V#"3U%"*.#;%&)V%"/%R#

C*.)'*p[*P-&)'T*%.*;&3?-*1-"/&-.*'%*V)"/#%"%T*%.*;&3?-*K+J`rM*(#'V#"3U%T*K+J`rM�,Mb*

)3V%"/)*U*K+J`rM�,Mpp*'%*V)"/#%"%R*B-'*;&3?-'*,Mb*U*,Mpp*(#'V#"3U%"*.#;%&)V%"/%R#

C*.-'*p*(S)'T*%.*;&3?-*1-"/&-.*)3V%"/)*1-"'#(%&)9.%V%"/%T*)'S*1-V-*.-'*;&3?-'*K+J`rMT*

K+J`rM�,Mb*_(3?.#1)"(-* .)*%>?&%'#<"*(%.*;&3?-*1-"/&-.cT*K+J`rM�MppT*=3%*)3V%"/)"*

"-/)9.%V%"/%R* B-'* ;&3?-'* ,Mb* U* ,Mpp* /)V9#0"* $%"* )3V%"/)()* '3* %>?&%'#<"* (%*

1-.7;%"-*).*(-9.%*&%'?%1/-*)*.-'*(-'*(S)'*_J#;3&)*YYcR*

,-&*.-*/)"/-T*'%*-9'%&$)*3")*;&)"*%>?&%'#<"*(%*1-.7;%"-*/#?-*8*%"*.-'*;&3?-'*/&)/)(-'*

1-"*.-'*?0?/#(-'*(3&)"/%*.-'*p*/#%V?-'*(%.*%>?%&#V%"/-R**



L%'3./)(-'*

bb*

#

,:6/<-%WW8%+&7]#1-*(%*%>?&%'#<"*(%*2-.7;%"-*/#?-*8*%"*10.3.)'*A2XKX`5M*?&%`-'/%-9.7'/#1)'*)*.)'*

i*P-&)'T*Yp*P-&)'T*Y*(S)'*U*p*(S)'*(%*13./#$-R*

#

,-.14<%23%1<-5=.<:_.:e5%W%<30-.:45-24%.45%)/51%Q)9AaWS%

B)*%>?&%'#<"*(%*L!EoY*)*.)'*i*P-&)'*%'*V)U-&*%"*.-'*;&3?-'*K+J`rM�,Mb*U*K+J`rM�Mpp*

=3%* %"* %.* ;&3?-* 1-"/&-.R* 5.* ;&3?-* /&)/)(-* '-.)V%"/%* 1-"* K+J`rM* ?&%'%"/)* V%"-&*

%>?&%'#<"* =3%* %.* ;&3?-* 1-"/&-.R* ,Mpp* V3%'/&)* .-'* V#'V-'* "#$%.%'* =3%* .)'* 10.3.)'*

/&)/)()'*1-"*K+J`rMR*#
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8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

b[*

C*.)'*Yp*P-&)'T*%.*;&3?-*1-"/&-.*(#'V#"3U%*"-/)9.%V%"/%T*#;3).*=3%*%.*;&3?-*K+J`rMR*

K+J`rM�,Mb*U*K+J`rM�,Mpp*/)V9#0"*(#'V#"3U%"*?%&-*'#;3%"*%>?&%')"(-*V7'*L!EoY*

=3%*%.*;&3?-*1-"/&-.R#

C*.)'*p[*P-&)'T*%.*;&3?-*1-"/&-.*'%*V)"/#%"%*U*%.*;&3?-*/&)/)(-*1-"*K+J`rM*)3V%"/)*.)*

%>?&%'#<"*(%*L!EoYR*5.* ;&3?-*K+J`rM�,Mb*)3V%"/)*1-"'#(%&)9.%V%"/%* .)*%>?&%'#<"*

L!EoYR**

C*.-'*p*(S)'T*%.*;&3?-*1-"/&-.*$%*)3V%"/)()*.)*%>?&%'#<"*(%*%'/)*?&-/%S")T*?%&-*'#%"(-*

#"]%&#-&*)*.)*V)U-&*%>?&%'#<"*(%*L!EoY*?-&*?)&/%*(%*.-'*;&3?-'*(%*%'/3(#-*_J#;3&)*YYcR*

,-&* .-* /)"/-T* '%* -9'%&$)* =3%* L!EoY* '%* %>?&%')* V7'* %"* .-'* ;&3?-'* %>?%&#V%"/).%'*

/&)/)(-'*1-"*.-'*?0?/#(-'T*%'?%1#).V%"/%*)*.)'*iP*U*Y*(S)'R*

*

)

,:6/<-% WYF#+&7]#1-* (%* %>?&%'#<"* (%* L!EoY* %"* 10.3.)'* A2XKX`5M* ?&%`-'/%-9.7'/#1)'* )* .)'* i*

P-&)'T*Yp*P-&)'T*Y*(S)'*U*p*(S)'*(%*13./#$-R)
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L%'3./)(-'*

ba*

B?@W%

5.*1#1.-*(%*1-&/%*(%* .)*=,2L*]3%*(%V)'#)(-*)./-*(%9#(-*)*3")*9):)*%>?&%'#<"*(%*%'/)*

?&-/%S")R*6%*)/&#93U%*%'/%*&%'3./)(-*).*P%1P-*(%*=3%*FA,Y*'%*%>?&%')*)*/#%V?-'*V7'*

)$)"Q)(-'*(%*13./#$-*_J#;3&)*YpcN*

)

,:6/<-%W[F%+&7]#1-*(%*%>?&%'#<"*(%*FA,Y*%"*10.3.)'*A2XKX`5M*?&%`-'/%-9.7'/#1)'*)*.)'*i*P-&)'T*

Yp*P-&)'T*Y*(S)'*U*p*(S)'*(%*13./#$-R*

j8E8Y! *.1:;:2-2%23%*+@%

B)* )1/#$#()(* (%* .)* ]-'])/)')* ).1).#")* %"* 10.3.)'* A2XKX`5M* )* .-'* b* (S)'* V3%'/&)* .-'*

$).-&%'*V7'*)./-'*%"*%.*;&3?-*/&)/)(-*1-"*,MppT*1-"*(#]%&%"1#)'*'#;"#]#1)/#$)'*&%'?%1/-*

).*;&3?-*1-"/&-.R*5.*;&3?-*/&)/)(-*1-"*,Mb*/)V9#0"*V3%'/&)*$).-&%'*V7'*%.%$)(-'*(%*

)1/#$#()(* (%* CB,* &%'?%1/-* ).* ;&3?-* 1-"/&-.R* 5.* ;&3?-* /&)/)(-* 1-"* K+J`rM* V3%'/&)*

!

"!!

#!!!

#"!!

$!!!

$"!!

%
&
'
()
&
*

+
,
-
./
#

+
,
-
./
#
0
1
#
2

+
,
-
./
#
0
1
#
3
3

1
#
2

1
#
3
3

%
&
'
()
&
*

+
,
-
./
#

+
,
-
./
#
0
1
#
2

+
,
-
./
#
0
1
#
3
3

1
#
2

1
#
3
3

%
&
'
()
&
*

+
,
-
./
#

+
,
-
./
#
0
1
#
2

+
,
-
./
#
0
1
#
3
3

1
#
2

1
#
3
3

%
&
'
()
&
*

+
,
-
./
#

+
,
-
./
#
0
1
#
2

+
,
-
./
#
0
1
#
3
3

1
#
2

1
#
3
3

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

01234

456

#57

$57

357



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

[Z*

$).-&%'* #"]%&#-&%'T*)'S*1-V-*%.*;&3?-*/&)/)(-*1-"*K+J`rM�,MbR*5.*;&3?-*K+J`rM�,Mpp*

V3%'/&)*$).-&%'*'#V#.)&%'*).*;&3?-*1-"/&-.R*

C*.)'*(-'*'%V)")'*(%*13./#$-*P)U*3"*(%'1%"'-*%"*.)*)1/#$#()(*(%*.)*CB,T*%>1%?/-*%"*%.*

;&3?-*/&)/)(-*1-"*,MppT*=3%*V3%'/&)*.-'*$).-&%'*V7'*%.%$)(-'T*'%;3#(-*(%.*;&3?-*,MbT*

'#%"(-* )V9-'* V7'* %.%$)(-'* =3%* %.* ;&3?-* 1-"/&-.R* B-'* ;&3?-'* /&)/)(-'* 1-"* K+J`rM*

V3%'/&)"*V%"-'*)1/#$#()(*(%*CB,*=3%*%.*&%'/-*(%*;&3?-'R*

C*.)'*/&%'*'%V)")'*'%*-9'%&$)*3")*(#'V#"31#<"*;%"%&).*(%*.)*)1/#$#()(*(%*CB,*%"*/-()'*

.)'*1-"(#1#-"%'T*'#%"(-*.)'*V7'*)./)'*%"*.-'*;&3?-'*/&)/)(-'*1-"*,Mb*U*,Mpp*FJ#;3&)*YqcR*

*

*

,:6/<-% WhF% +&7]#1-* (%* )1/#$#()(* (%* CB,* _]-'])/)')* ).1).#")c* %"* 10.3.)'* A2XKX`5M* ?&%`

-'/%-9.7'/#1)'*)*.-'*b*(S)'T*Mp*(S)'*U*YM*(S)'R*

% %

Z

ZRZM

ZRZY

ZRZX

ZRZp

ZRZq

ZRZi

2-"/&-. K+J`FM ,Mb*�*K+J`
FM

,Mpp*�*K+J`
FM

,Mb ,Mpp

5
6%
*
+@
Vµ
6%
%_
<4
13
75
-

b*H#)'

Mp*(#)'

YM*(#)'



L%'3./)(-'*

[M*

j8W! )3=/01-24=%230%3=1/2:4%W%+,#-+./0%

j8W8E! c3=13<5%B041%

2-V-*U)*'%*%$#(%"1#<*%"*%.*%'/3(#-*M*$7)#$@("T).)*&3/)*(%*'%4).#Q)1#<"*(%*K+J`r*#V?.#1)*

.)*]-']-&#.)1#<"*(%.*&%1%?/-&*6ACH*_-*L`6ACHcR*2-"1&%/)V%"/%T*.)*&3/)*(%*'%4).#Q)1#<"*

(%* K+J`rM* %'/7*V%(#)()* ?-&* .)* 6ACHY* U* .)* 6ACHXR* B)* 1)?)1#()(* #"P#9#/-&#)* (%* .)'*

'3?%&]#1#%'*(%*2,`K#*9#-]3"1#-").#Q)()'*'%*%$).3<*?-&*V%(#-*(%*.)*13)"/#]#1)1#<"*(%*.-'*

"#$%.%'*&%.)/#$-'*(%*6ACHY*]-']-&#.)()*_?`6ACHYc*%"*.)'*10.3.)'*A2XKX`5M*)*/&)$0'*(%.*

v%'/%&"*F.-/*_J#;3&)*YicR *

*

,:6/<-%WiF%v%'/%&"*F.-/*(%*?`6ACHY*?&-(31#()*?-&*.)'*10.3.)'*A2XKX`5M*?&%`-'/%-9.7'/#1)'R*

6%*)(V#"#'/&<*K+J`rM*)*.)'*10.3.)'*%"*3")*1-"1%"/&)1#<"*(%*ZRb*";wV.R*5"*.)*d./#V)*1-.3V")T*%.*

?0?/#(-*A,Mpp*'%*)(V#"#'/&<*)*.)'*10.3.)'*%"*'-.31#<"*)*3")*1-"1%"/&)1#<"*(%*YZZ*�;wV.R*5.*

;&3?-*'#"*)(V#"#'/&)1#<"*(%*K+J`rM*%><;%"-*_E-*K+J`rMc*'%*3/#.#Q<*1-V-*1-"/&-.*"%;)/#$-R

*

B)'*'3?%&]#1#%'*(%*2,`K#*9#-]3"1#-").#Q)()'*1-"*A,Mpp*#"P#9#%&-"*)?&->#V)()V%"/%*%.*

qb�*(%* .)*?&-(311#<"*(%*?`6ACHY*1-V?)&)(-*1-"* .-'*1-"/&-.%'*?-'#/#$-'* _'3?%&]#1#%*

(%* 2,`K#* "-* 9#-]3"1#-").#Q)()cT* #"(#1)"(-* .-'* %]%1/-'* '#;"#]#1)/#$-'* (%* .)* '3?%&]#1#%*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

[Y*

/&)/)()* 1-"* %.* ?0?/#(-* 1-V-* #"P#9#(-&* (%* .)* )1/#$#()(* (%* K+J`rMR* C(%V7'T* .)*

)(V#"#'/&)1#<"* %><;%")* (%* YZZ�;wV.* (%* ?0?/#(-* /3$-* 3"* %]%1/-* #"P#9#(-&* ?-/%"/%R*

23)"(-*"-*'%*)(V#"#'/&)*K+J`rM*%><;%"-*)*.)'*10.3.)'T*.)*'%4).*(%*.)*?`6ACH*V3%'/&)*

"#$%.%'*"-&V).%'*%"*.)'*10.3.)'*A2XKX`5MR**

5"*&%]%&%"1#)*)* .)*)(P%'#<"*U*?&-.#]%&)1#<"*1%.3.)&*(%* .)'*10.3.)'*A2XKX`5M*13./#$)()'*

%"* .)'* '3?%&]#1#%'* 9#-]3"1#-").#Q)()'T* "-* P39-* (#]%&%"1#)'* '#;"#]#1)/#$)'* %"* 13)"/-* ).*

"dV%&-*(%*10.3.)'*)(P%&#()'T*V-&]-.-;S)*1%.3.)&*-*?&-.#]%&)1#<"*1%.3.)&*&%'?%1/-*)*.)'*

-/&)'*'3?%&]#1#%'*(%.*%>?%&#V%"/-R*

*

j8W8W! `@()%

B-'*&%'3./)(-'*(%*=,2L*(%*.-'*;%"%'*%$).3)(-'*'-"*.-'*'#;3#%"/%'N*

j8W8W8E! "L3.14=%23%0-=%=/_3<L:.:3=%G:4L/5.:45-0:K-2-=%35%04=%4=134G0-=14=%%

B)*J#;3&)*Yb*V3%'/&)*.-'*&%'3./)(-'*(%*.)*%>?&%'#<"*;%"0/#1)*V-'/&)(-'*?-&*.)'*10.3.)'*

A2XKX`5M* ?&%`-'/%-9.7'/#1)'* 13./#$)()'* %"* .)'* '3?%&]#1#%'* 2,`K#* 9#-]3"1#-").#Q)()'N*

1-.7;%"-*/#?-* 8* _1-.M).?P)McT* ])1/-&*(%*/&)"'1&#?1#<"*&%.)1#-")(-*1-"*&3"/*Y* _L!EoYcT*

]-'])/)')*).1).#")*_CB,c*U*-'/%-1).1#")*_D2cR**

(40I6354%1:_4%$%Q.40-0_J-ES%

5.*?#1-*(%*.)*%>?&%'#<"*(%*1-.7;%"-*%"*.)'*'3?%&]#1#%'*1-"/&-.*'%*-9'%&$)*)*.-'*Mp*(S)'*

(%*13./#$-T*V#%"/&)'*=3%*%"*.)'*'3?%&]#1#%'*1-"*A,Mpp*%.*?#1-*V7'*)./-*(%*1-.7;%"-*'%*

-9'%&$)*)* .-'*b*(S)'*(%*13./#$-R*5'/-'*&%'3./)(-'*'3;#%&%"*=3%* .)'*'3?%&]#1#%'*(%*2,`K#*

9#-]3"1#-").#Q)()'*1-"*%.*?0?/#(-*)1%.%&)"*%* #"1&%V%"/)"*"-/)9.%V%"/%* .)*%>?&%'#<"*

(%*1-.7;%"-T*=3%*?-(&S)*?%&V#/#&*3")*(#]%&%"1#)1#<"*-'/%-9.7'/#1)*?&%V)/3&)R*%

)9AaW%

5.* ?#1-* (%* %>?&%'#<"* (%* L!EoY* '%* -9/#%"%* #"$)&#)9.%V%"/%* %"* /-()'* .)'* '3?%&]#1#%'*

/%'/)()'* )* .-'* Mp* (S)'T* '#%"(-* %.* ;&3?-* (%* 2,`K#* ]3"1#-").#Q)(-* 1-"* A,Mpp* %.* =3%*

?&%'%"/)*.-'*"#$%.%'*V7'*%.%$)(-'*(%*L!EoYR*B)'*(#]%&%"1#)'*]3%&-"*%'/)(S'/#1)V%"/%*

'#;"#]#1)/#$)'*%"/&%*.)'*'3?%&]#1#%'*9#-]3"1#-").#Q)()'*U*.-'*(-'*;&3?-'*1-"/&-.R*



L%'3./)(-'*

[X*

,4=L-1-=-%-0.-0:5-%Q*+@S%

B)* %>?&%'#<"* (%* CB,* '%* -9'%&$)* #"1&%V%"/)()* )* .-* .)&;-* (%* .-'* (S)'* (%.* %'/3(#-T*

V-'/&)"(-*.-'*$).-&%'*V7'*%.%$)(-'*)*.-'*YM*(S)'*(%*13./#$-R*E-&V).V%"/%T*%.*?#1-*(%*

CB,*$7)#$@(")'%*-9'%&$)*%"/&%*.-'*(S)'*MZ*U*MpR*5.*V-(%.-*(%*10.3.)'*A2XKX`5M*3/#.#Q)(-*

?)&)*%'/%*%'/3(#-*"-&V).V%"/%*/#%"%*3")*%>?&%'#<"*/)&(S)*(%*CB,R*B)'*'3?%&]#1#%'*(%*

A,Mpp*V-'/&)&-"* .-'* $).-&%'*V7'* %.%$)(-'* (%*%>?&%'#<"* (%*CB,R* B)'* (#]%&%"1#)'* "-*

]3%&-"*%'/)(S'/#1)V%"/%*'#;"#]#1)/#$)'*%"/&%*.-'*;&3?-'R**

'=134.-0.:5-%

5.* ?#1-* (%* %>?&%'#<"* (%* D2* '%* -9'%&$)* )* .)'* /&%'* '%V)")'* (%* 13./#$-* %"* /-()'* .)'*

'3?%&]#1#%'* (%.* %>?%&#V%"/-R* B)* %>?&%'#<"* V7'* %.%$)()* (%* D2* (%* -9'%&$<* %"* .)'*

'3?%&]#1#%'*9#-]3"1#-").#Q)()'*1-"*A,MppR**

5'/-'*&%'3./)(-'*'3;#%&%"*=3%*.)'*10.3.)'*A2XKX`5M*?&%`-'/%-9.7'/#1)'*#"1&%V%"/)"*.)*

%>?&%'#<"* (%* V)&1)(-&%'* -'/%-9.7'/#1-'* 13)"(-* '%* 13./#$)"* %"* '3?%&]#1#%'*

9#-]3"1#-").#Q)()'*1-"*?0?/#(-'*#"P#9#(-&%'*(%*K+J`rMR*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

[p*

)

,:6/<-% W^F% 5>?&%'#<"* ;%"0/#1)* (%* 2-.M).?P)MT* L!EoYT* CB,* U* D2* (%* 10.3.)'* A2XKX`5M* ?&%`

-'/%-9.7'/#1)'*%"* '3?%&]#1#%'*(%* /#/)"#-* _)Q3.N* K#/)"#-k* &-:-N* K#�C,K56�71#(-*V).<"#1-k* $%&(%N*

K#�C,K56�71#(-*V).<"#1-�A,Mppc%13)"/#]#1)()'*V%(#)"/%*=,2L*(%'?30'*(%*YT*bT*Mp*U*YM*(S)'*

(%*13./#$-R*B)'*?&-?-&1#-"%'*(%*.-'*;%"%'*(#)")*%"*&%.)1#<"*1-"*%.*;%"*1-"'/#/3/#$-*�r`)1/#")`*

'%*%>?&%')&-"*%"* &%.)1#<"* 1-"*%.* ?-.#%'/#&%"-*(%* 13./#$-* /#'3.)&*(%'?30'*(%*Y*(S)'*(%* 13./#$-*

1%.3.)&R!B-'*;&3?-'*V)&1)(-'*1-"*%.*V#'V-*'SV9-.-*_)T9*)"(*1c*#"(#1)"*=3%*"-*P)U*(#]%&%"1#)'*

%'/)(S'/#1)V%"/%* '#;"#]#1)/#$)'* %"/&%* _)N* K#T* 9N* K#�C,K56�71#(-*V).<"#1-* U* 1N* K#�C,K56�71#(-*

V).<"#1-�A,Mppc*R*B)'*1-V?)&)1#-"%'*'-"*%"/&%*;&3?-'*?)&)*%.*V#'V-*/#%V?-*(%*13./#$-R*

)

j8W8W8W! "L3.14=% 23% 0-=% =/_3<L:.:3=% G:4L/5.:45-0:K-2-=% 35% .M0/0-=%

X3=35`/:X-03=8%

B)* )1/#$#()(* (%* ]-'])/)')* ).1).#")* _CB,c* %"* .-'* 13./#$-'* (%* 10.3.)'* V%'%"=3#V).%'*

P3V)")'*'%*V3%'/&)*%"*.)*J#;3&)*Y[R*C*.-'*Mp*(S)'*(%*13./#$-T*.)'*'3?%&]#1#%'*(%*2,`K#*

9#-]3"1#-").#Q)()'* 1-"*A,Mpp*V3%'/&)"*V)U-&* )1/#$#()(* (%* CB,* =3%* .)'* '3?%&]#1#%'*
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L%'3./)(-'*

[q*

1-"/&-.R* B)*?&-(311#<"*(%*-'/%-1).1#")* _D2c*%"* %.*V#'V-* /#?-*(%*?-9.)1#<"*1%.3.)&* U*

(S)'* (%* 13./#$-* '%* ?&%'%"/)* %"* .)* J#;3&)* YaR* B)* ?&-(311#<"* (%* D2* #"1&%V%"/)*

1-"/#"3)V%"/%*)* .-* .)&;-*(%* .-'*(S)'*(%*13./#$-R*B)'*'3?%&]#1#%'*9#-]3"1#-").#Q)()'*(%*

2,`K#*1-"*A,Mpp*V3%'/&)"*V)U-&*?&-(311#<"*(%*D2*)*.-'*Mp*U*YM*(S)'*1-V?)&)(-*1-"*

.)'*'3?%&]#1#%'*2,`K#*1-"/&-.T*)"=3%*"-*1-"*(#]%&%"1#)'*'#;"#]#1)/#$)'*(%'?30'*(%*.-'*YM*

(S)'*(%*13./#$-R**

*

,:6/<-% WjF%C1/#$#()(* (%* ]-'])/)')* ).1).#")* %"* 10.3.)'* P3V)")'*V%'%"=3#V).%'* 13./#$)()'* %"*

'3?%&]#1#%'*(%*K#*1-"*(#]%&%"/%'* /&)/)V#%"/-'*(%'?30'*(%*bT*Mp*U*YM*(S)'*(%*13./#$-R*�N* #"(#1)*

(#]%&%"1#)'*'#;"#]#1)/#$)'*1-"*&%?%1/-*).*K#*%"*%.*V#'V-*/#%V?-*(%*13./#$-8%

#

Z

ZRZY

ZRZp

ZRZi

ZRZ[

ZRM

ZRMY

K2,6*2-"/&-. K# K#
]3"1#-").#Q)(-
1-"*A,Mpp

*
+@
%5
6
V.
3
0

"k_<3=:e5%23%*+@

b*(S)'

Mp*(S)'

YM*(S)'



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

[i*

#

,:6/<-% WmF% ,&-(311#<"* (%* -'/%-1).1#")* %"* 10.3.)'* P3V)")'* V%'%"=3#V).%'* 13./#$)()'* %"*

'3?%&]#1#%'*(%*K#*1-"*(#]%&%"/%'* /&)/)V#%"/-'*(%'?30'*(%*bT*Mp*U*YM*(S)'*(%*13./#$-R*�N* #"(#1)*

(#]%&%"1#)'*'#;"#]#1)/#$)'*&%'?%1/*).*K#*%"*%.*V#'V-*/#%V?-*(%*13./#$-R**

#

5'/-'* &%'3./)(-'* '%* 1-&&%.)1#-")"*1-"* .-'*%"1-"/&)(-'*%"* .)*%>?&%'#<"*(%* .)'* 10.3.)'*

A2XKX`5MT* 1-"]#&V)"(-* .)* %]%1/#$#()(* (%* .)'* '3?%&]#1#%'* 9#-]3"1#-").#Q)()'* %"* .)*

%'/#V3.)1#<"*(%*.)*(#]%&%"1#)1#<"*-'/%-9.7'/#1)R**

j8W8W8Y! "L3.14=%23%0-=%=/_3<L:.:3=%G:4L/5.:45-0:K-2-=%35%04=%L:G<4G0-=14=8%

B)*J#;3&)*XZ*V3%'/&)*.-'*&%'3./)(-'*(%*.)*%>?&%'#<"*;%"0/#1)*V-'/&)(-'*?-&*.)'*10.3.)'*

E8IwXKX* ]#9&-9.7'/#1)'* 13./#$)()'* %"* .)'* '3?%&]#1#%'* 2,`K#* 9#-]3"1#-").#Q)()'N*

]#9&-"%1/#")*_JEcT*1-.7;%"-*/#?-*8*).])*M*_2-.M)McT*)1/#")*(%*Vd'13.-*.#'-*).])*_).])`6ACcT*

U*V%/).-?&-/%)')'*(%*V)/&#Q*/#?-*YT*X*U*a*_AA,YT*AA,X*U*AA,aT*&%'?%1/#$)V%"/%cR*

,:G<453.1:5-%

B)* %>?&%'#<"* (%* ]#9&-"%1/#")* ?-&* ?)&/%* (%* .-'* ]#9&-9.)'/-'* V3%'/&)* 3")* %$-.31#<"*

'#V#.)&*%"*.-'*;&3?-'*1-"/&-.T*V-'/&)"(-*.)*%>?&%'#<"*V7'*9):)*)*.-'*X*(S)'*(%*13./#$-R*

6#"* %V9)&;-T* %"* .)'* '3?%&]#1#%'* 1-"* A,Mpp* '%* -9'%&$)* 3")* (#'V#"31#<"* 1-"/#"3)T*

%>?&%')"(-*.-'*$).-&%'*V7'*9):-'*(%*/-(-'*.-'*;&3?-'*)*.-'*b*(S)'*(%*13./#$-R**

ZRZZZ

ZRZZM

ZRZZM

ZRZZY

ZRZZY

ZRZZX

ZRZZX

ZRZZp

ZRZZp

ZRZZq

ZRZZq

K2,6*2-"/&-. K# K#*]3"1#-").#Q)(-*1-"*A,Mpp

'
=1
3
4
.-
0.
:5
-%
Q5
6
V.
3
0S

@<42/..:e5%23%'=134.-0.:5-

b*(S)'

Mp*(S)'

YM*(S)'



L%'3./)(-'*

[b*

(40I6354%1:_4%$%-0L-%$%Q(40E-ES%

B)'* '3?%&]#1#%'* 2,`K#* 9#-]3"1#-").#Q)()'* 1-"* A,Mpp* V3%'/&)"* 3")* (#'V#"31#<"*

1-"/#"3)*(%* .)*%>?&%'#<"*(%*1-.7;%"-*)* .-* .)&;-*(%.* /#%V?-T*(%*V-(-*1-"/&)&#-*)* .)'*

'3?%&]#1#%'*1-"/&-.R*6%*-9'%&$)*3")*(#'V#"31#<"*V)&1)()*(%*.)*%>?&%'#<"*(%*1-.7;%"-*

%"* .)'* '3?%&]#1#%'* (%*A,Mpp* )* .-'* b* (S)'* (%* 13./#$-* %"* 1-V?)&)1#<"* 1-"* .-'* ;&3?-'*

1-"/&-.R*5'/-'*&%'3./)(-'*(%V3%'/&)"*%.*%]%1/-*#"P#9#(-&*(%*.)'*'3?%&]#1#%'*A,Mpp*%"*.)*

%>?&%'#<"*(%*1-.7;%"-R*%

*.1:5-%23%Xl=./04%0:=4%-0L-%QoR#?*S%

B-'*%]%1/-'*(%*.)'*'3?%&]#1#%'*(%*2,`K#*1-"*A,Mpp*%"*.)*%>?&%'#<"*(%*�`6AC*?-&*?)&/%*

(%* .-'* ]#9&-9.)'/-'* ]3%&-"* V3U* (#]%&%"/%'* )* .-'* (%* .)* %>?&%'#<"* (%* 1-.7;%"-R* B)*

%>?&%'#<"* (%* �`6AC* %"* .)'* '3?%&]#1#%'* 9#-]3"1#-").#Q)()'* 1-"* %.* ?0?/#(-* '%* $%*

#"1&%V%"/)()*)*/#%V?-'*1-&/-'*(%*13./#$-*?%&-*9&3'1)V%"/%*(#'V#"3#()*)*.-'*b*(S)'*(%*

13./#$-T*1-"*$).-&%'*'#;"#]#1)/#$)V%"/%*V%"-&%'*&%'?%1/-*)*.)'*'3?%&]#1#%'*1-"/&-.R**

?31-04_<413-=-=%23%X-1<:K%1:_4%Wn%Y%g%m%Q??@Wn%??@Y%g%??@mS%

B)'*'3?%&]#1#%'*(%*K#*1-"*A,Mpp*"-*V-'/&)&-"*%]%1/-'*'#;"#]#1)/#$-'*%"*.)*%>?&%'#<"*(%*

AA,'* 1-V?)&)(-* 1-"* .-'* ;&3?-'* 1-"/&-.T* %>1%?/-* ?-&* 3")* V)&1)()* %>?&%'#<"* (%*

AA,Y* )* .-'* X* (S)'* (%* 13./#$-R* 5'/-'* &%'3./)(-'* '3;#%&%"* =3%* .)'* '3?%&]#1#%'*

9#-]3"1#-").#Q)()'* "-* #"(31%"* .)* &%'?3%'/)* (%* V)/&#Q* (#]%&%"1#)()* V%(#)()* ?-&* .-'*

]#9&-9.)'/-'R*

5"* 1-":3"/-T* %'/-'* &%'3./)(-'* '3;#%&%"* =3%* .)'* '3?%&]#1#%'* 9#-]3"1#-").#Q)()'* 1-"*

A,Mpp* /#%"%"* 3")* #"P#9#1#<"* 1-"/#"3)* (%* .)* )1/#$#()(* ]#9&-9.7'/#1)* =3%* &%'3./)* %"*

%]%1/-'*'#;"#]#1)/#$-'*%"*1-V?)&)1#<"*1-"*.)'*'3?%&]#1#%'*1-"/&-.*)*.-'*b*(S)'*(%*13./#$-R**

**



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

[[*

,:6/<-%Y\F%5>?&%'#<"*;%"0/#1)*(%*]#9&-"%1/#")T*2-.M).?P)MT*C.?P)`6ACT*AA,YT*AA,X*U*AA,a*

(%* 10.3.)'* XKXwE8I* ]#9&-9.7'/#1)'* %"* '3?%&]#1#%'* (%* K#* 1-"* (#]%&%"/%'* /&)/)V#%"/-'* _CQ3.N* K#k*

&-:-N* K#�C,K56�71#(-* V).<"#1-k* "%;&-N* K#�C,K56�71#(-* V).<"#1-�A,Mppc* 13)"/#]#1)()* ?-&*

=,2L*(%'?30'*(%*MT*bT*MpT*U*YM*(S)'*(%*13./#$-*1%.3.)&R*B)'*?&-?-&1#-"%'*(%*.-'*;%"%'*(#)")*%"*

&%.)1#<"* 1-"* %.* ;%"* 1-"'/#/3/#$-* �r`)1/#")`* '%* %>?&%')&-"* %"* &%.)1#<"* 1-"* %.* ?-.#%'/#&%"-* (%*

13./#$-*/#'3.)&*(%'?30'*(%*Y*(S)'*(%*13./#$-*1%.3.)&R!B-'*;&3?-'*V)&1)(-'*1-"*%.*V#'V-*'SV9-.-*

_)T9* )"(* 1c* #"(#1)"* =3%* "-* P)U* (#]%&%"1#)'* %'/)(S'/#1)V%"/%* '#;"#]#1)/#$)'* %"/&%* _)N* K#T* 9N*

K#�C,K56�71#(-* V).<"#1-* U* 1N* K#�C,K56�71#(-* V).<"#1-�A,Mppc* R* B)'* 1-V?)&)1#-"%'* '-"*

%"/&%*;&3?-'*?)&)*%.*V#'V-*/#%V?-*(%*13./#$-R%
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L%'3./)(-'*

[a*

j8Y! )3=/01-24=%230%3=1/2:4%:5%;:;4%%

j8Y8E! )3=/01-24=%230%3=1/2:4%23%:X_0-513=%Q45.67+0#8S%

6%*&%).#Q<*3"*'%;3#V#%"/-*(#)&#-*(%*.)'*P%&#()'*U*.)*V31-')*?%&##V?.)"/)&#)*'%*%"1-"/&<*

1.S"#1)V%"/%* ')")* %"* /-(-'* .-'* )"#V).%'R* 6#"* %V9)&;-T* /&%'* #V?.)"/%'* (%.* V#'V-*

)"#V).*'%*?%&(#%&-"*(%9#(-*)*P79#/-'*?)&)]3"1#-").%'*U*3")*V3%'/&)*(%*3"* #V?.)"/%*

%"*&%'#")*/3$-*=3%*'%&*%>1.3#()*(%.*)"7.#'#'*P#'/-V-&]-V0/&#1-*(%9#(-*)*.)*?0&(#()*(%.*

#V?.)"/%* (3&)"/%* .)* V)"#?3.)1#<"* %"* .)* '#%&&)R* J#").V%"/%T* '%* #"1.3U%&-"* /-(-'* .-'*

)"#V).%'*_"�ic*U*3"*/-/).*(%*XY*#V?.)"/%'*]3%&-"*)").#Q)(-'R**

j8Y8E8E! )3=/01-24=%./-51:1-1:;4=%

B)*/)9.)*XC*V3%'/&)*.-'*&%'3./)(-'*(%*F82*_�c*).&%(%(-&*(%*.-'*#V?.)"/%'R*5.*;&3?-*(%*

#V?.)"/%'*9#-]3"1#-").#Q)(-*1-"*,Mpp*V3%'/&)*.-'*$).-&%'*V7'*%.%$)(-'*(%*F82*)*.)'*Y*

'%V)")'T*V#%"/&)'*=3%*)*.)'*p*'%V)")'*%.*F82*?)&%1%*(#'V#"3#&*U*'%*V)"/#%"%*%'/)9.%*

P)'/)* .)'*[*'%V)")'R*5.* #"1&%V%"/-*%'*&%V)&1)9.%*%"*%.*;&3?-*9#-]3"1#-").#Q)(-*1-"*

,MbT* U)* =3%* (-9.)* .-'* $).-&%'* (%* F82* 1-"* &%'?%1/-* ).* ;&3?-* 1-"/&-.* )* .)'* p* '%V)")'*

(%'?30'* (%* .)* #"'%&1#<"* (%* .-'* #V?.)"/%'T* U* ?)&%1%*V)"/%"%&* %'/-'* $).-&%'* P)'/)* .)*

-1/)$)* '%V)")R* B-'* $).-&%'* (%.* ;&3?-* (%* ,Mb* )* .)'* [* '%V)")'*V3%'/&)"* (#]%&%"1#)'*

'#;"#]#1)/#$)'*1-"*&%'?%1/-*).*;&3?-*1-"/&-.*_�c*U*).*;&3?-*(%*,Mb*_�c*)*.)'*Y*'%V)")'R**

B)* /)9.)* XF* V3%'/&)* %.* ?-&1%"/):%* (%* ]-&V)1#<"* <'%)* %"* 3"* 7&%)* ).&%(%(-&* (%.*

#V?.)"/%R*H-'*'%V)")'*(%'?30'*(%*.)*1-.-1)1#<"T*.-'*#V?.)"/%'*9#-]3"1#-").#Q)(-'*1-"*

,Mb* U* ,Mpp*V3%'/&)"*V)U-&* ]-&V)1#<"* <'%)* &%'?%1/-* )* .-'* (%.* ;&3?-* 1-"/&-.R* 5'/%*

)3V%"/-*%'*#"1.3'-*V)U-&*)*.)'*p*_�c*U*[*_��c*'%V)")'*%"*.-'*#V?.)"/%'*1-"*%.*?0?/#(-*

,MbT* '#%"(-* %.* ;&3?-* 1-"* V)U-&* ]-&V)1#<"* <'%)T* 1-"* (#]%&%"1#)'* '-.)V%"/%*

'#;"#]#1)/#$)'* &%'?%1/-* ).* ;&3?-* 1-"/&-.* )* .)'* Y* '%V)")'* (%* .)* #V?.)"/)1#<"* _?*

$).-&�ZTZqcR*

23)/&-*'%V)")'*(%'?30'*(%*.)*1-.-1)1#<"T*'%*-9'%&$)*1)'#*.)*V#'V)*]-&V)1#<"*<'%)*%"*

.-'* #V?.)"/%'*(%.*;&3?-*,Mpp*U* .-'*(%.*;&3?-*1-"/&-.T*U*%'* .#;%&)V%"/%*'3?%&#-&*)* .)'*

-1P-* '%V)")'* ?)&)* %.* ;&3?-* (%* ,MppT* )3"=3%* "-* '%* P)U)"* %"1-"/&)(-* (#]%&%"1#)'*

'#;"#]#1)/#$)'*%"*%'/-'*$).-&%'R**



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

aZ*

B-'*&%'3./)(-'*(%.*7&%)*(%* .-'*/%:#(-'*<'%-'*?&%'%"/%'*%"/&%* .)'*%'?#&)'*(%.* #V?.)"/%T**

_8Fc* '%* V3%'/&)"* %"* .)* /)9.)* X2R* C* .)'* (-'* '%V)")'T* )V9-'* ;&3?-'* %>?%&#V%"/).%'*

V3%'/&)"* 3"* ?-&1%"/):%* V)U-&* (%* 8FT* '#%"(-* %.* ;&3?-* (%* ,Mb* %.* (-9.%* &%'?%1/-* ).*

;&3?-*1-"/&-.*U*'#%"(-*%.*;&3?-*(%*,Mpp*'#;"#]#1)/#$)V%"/%*%.*/&#?.%*_�cR*23)/&-*U*-1P-*

'%V)")'*(%'?30'*(%*.)*1-.-1)1#<"*(%*.-'*#V?.)"/%'T*%.*;&3?-*1-"/&-.*/)V9#0"*?&%'%"/)*

$).-&%'* )3V%"/)(-'* (%* ]-&V)1#<"* <'%)* %"/&%* .)'* %'?#&)'R* 6#"* %V9)&;-T* %.* $).-&*V7'*

)./-*(%*8FT*/)"/-*)*.)'*p*1-V-*)*.)'*[*'%V)")'T*'%*-9'%&$)*%"*%.*;&3?-*9#-]3"1#-").#Q)(-*

1-"*,Mbk*.)*(#]%&%"1#)*(%*%'/%*)3V%"/-*%"/&%*.)'*Y*U*.)'*[*'%V)")'*%'*%'/)(S'/#1)V%"/%*

'#;"#]#1)/#$)*_�cR*B-'*#V?.)"/%'*/&)/)(-'*1-"*,Mpp*V3%'/&)"*3"*)?)&%"/%*(%'1%"'-*(%*.)*

-'/%-#"/%;&)1#<"*%"/&%*.)'*Y*U*p*'%V)")'*'%;3#()*(%*3"*#"1&%V%"/-*"-*'#;"#]#1)/#$-*)*

.)'*[*'%V)")'R**

,-&*/)"/-T*'%*-9'%&$)"*(#]%&%"1#)'*'#;"#]#1)/#$)'*).*]#").*(%.*%>?%&#V%"/-*%"*%.*;&3?-*(%*

,Mb* 1-"* &%'?%1/-* ).* ;&3?-* 1-"/&-.* )* .)'* Y* '%V)")'* _�cR* H%* ]-&V)* '#V#.)&T* '%* P)"*

%"1-"/&)(-* (#]%&%"1#)'* '#;"#]#1)/#$)'* %"/&%* .-'* $).-&%'* (%.* ;&3?-* (%* ,Mpp* )* .)'* [*

'%V)")'*U*%.*;&3?-*1-"/&-.*)*.)'*Y*'%V)")'R**

%



L%'3./)(-'*

aM*

#

!-G0-% YF* L%'3./)(-'* 13)"/#/)/#$-'* (%* .-'* ?)&7V%/&-'* P#'/-V-&]-V0/&#1-'* )").#Q)(-'R* CN*

L%'3./)(-'* (%* ?-&1%"/):%* (%* 1-"/)1/-* %"/&%* P3%'-* %* #V?.)"/%* _F82c* )* .)'* YT* p* U* [* '%V)")'*

(%'?30'*(%*.)*1-.-1)1#<"k*FN*L%'3./)(-'*(%*?-&1%"/):%*(%.*7&%)*(%*P3%'-*?%&##V?.)"/)&#-*_FJc*)*

.)'* YT* p* U* [* '%V)")'k*2N*L%'3./)(-'*(%*?-&1%"/):%*(%*P3%'-*%"/&%*%'?#&)'* _8Fc* )* .)'* YT* p* U* [*

'%V)")'R**



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

aY*

j8Y8E8W *5I0:=:=%23%X:.<4=.4_7-%303.1<e5:.-%23%G-<<:24%QB#R#"?S%

!$"?@'%E8%&4=%=3X-5-=%_4=1%.404.-.:e5%23%:X_0-513=8%

H-'* '%V)")'* (%'?30'* (%* .)* 1-.-1)1#<"* (%* #V?.)"/%'T* .-'* /%:#(-'* 1).1#]#1)(-'* =3%*

&-(%)"*.-'*#V?.)"/%'*=3%*'%*-9'%&$)"*%"*%.*F6`65A*_J#;3&)*XMc*'-"*1-P%&%"/%'*1-"*%.*

)"7.#'#'* "3V0&#1-* ?&%'%"/)(-* %"* .)'* /)9.)* XR* 5.* ;&3?-* 1-"/&-.* (%* #V?.)"/%'* %'/7*

&-(%)(-* )* 1#%&/)* (#'/)"1#)* ?-&* /&)9013.)'* 1).1#]#1)()'T* (%.;)()'* U* %'1)')'T* .-* =3%*

%>?.#1)*.)'*.#;%&)'*(#]%&%"1#)'*%"1-"/&)()'*%"*.)'*V%(#1#-"%'*(%*F82*(%*.-'*/&%'*;&3?-'R*

5.* "dV%&-* (%* /&)9013.)'* %"* 1-"/)1/-* 1-"* .)* '3?%&]#1#%* (%.* #V?.)"/%* )'S* 1-V-* .)*

1)"/#()(*(%*/%:#(-*1).1#]#1)(-*1-"%1/)(-*)*.)*1-&/#1).*<'%)*?&%%>#'/%"/%*1-"*%.*#V?.)"/%*

'-"*V)U-&%'*%"*)V9-'*;&3?-'*9#-]3"1#-").#Q)(-'T*%>?.#1)"(-*)'S*&%'?%1/#$)V%"/%*.-'*

&%'3./)(-'* 9#-V-&]-V0/&#1-'* (%* FJ* %* 8FR* B)* .#;%&)* (#]%&%"1#)* (%.* F82* %"* %.* ;&3?-*

9#-]3"1#-").#Q)(-*1-"*,Mpp*?)&%1%*'%&*:3'/#]#1)()*?-&*%.*V)U-&*"dV%&-*(%*?3"/-'*(%*

1-"/)1/-*%"/&%*%.*#V?.)"/%*U*%.*P3%'-*$#'#9.%*_J#;3&)*XM2cR**

*

,:6/<-% YEF% 8V7;%"%'* '3V)/#$)'* _:@$@<E$79c* &%?&%'%"/)/#$)'* (%* F6`65A* (%* .-'* #V?.)"/%'* Y*

'%V)")'*(%'?30'*(%*.)*1-.-1)1#<"R*Cc*+&3?-*1-"/&-.*_7&%)'*%"V)&1)()'*%"*)Q3.*&%?&%'%"/)()'*

%"*.)*J#;3&)*XYck*Fc*+&3?-*9#-]3"1#-").#Q)(-*1-"*,Mb* _7&%)*%"V)&1)()*%"*)Q3.*&%?&%'%"/)()'*

%"*.)*J#;3&)*XXCck*2c*+&3?-*9#-]3"1#-").#Q)(-*1-"*,Mpp _7&%)*%"V)&1)()*%"*)Q3.*&%?&%'%"/)()'*

%"*.)*J#;3&)*XXFcR*%



L%'3./)(-'*

aX*

H-'* '%V)")' (%'?30'* (%* .)* #V?.)"/)1#<"T* %.* ;&3?-* 1-"/&-.* _J#;3&)* XYc* V3%'/&)*

%$#(%"1#)'*(%*)./)*)1/#$#()(*-'/%-1.7'/#1)T*&%$%.)()*?-&*"3V%&-')'*.);3")'*(%*I-|'P#?*

%"* .)* '3?%&]#1#%*(%*P3%'-*(%.)"/%*(%* .)* '3?%&]#1#%*(%.* #V?.)"/%* _].%1P)'cR* K)V9#0"* '%*

%"13%"/&)"* .);3")'* (%* I-|'P#?* %&-'#-")"(-* .)* '3?%&]#1#%* #"/%&#-&* (%* .-'* 1)").%'*

$)'13.)&%'T*/)"/-*%"*.-'*?&%'%"/%'*%"*.)'*-'/%-")'*<'%)'*&%V-(%.)()'*_�c*(%*.)*1-&/#1).*

<'%)* ?&%%>#'/%"/%* -'/%-").* _�c* 1-V-* (%* .)'* '#/3)(%'* %"* ?)&).%.-* )* .)* '3?%&]#1#%* (%.*

#V?.)"/%R**

*

,:6/<-%YWF%_A);"#]#1)1#<"*YqZ>c*8V7;%"%'*&%?&%'%"/)/#$)'*(%*F6`65AR*x&%)'*%"V)&1)()'*%"*.)*

]#;3&)* XMCR* CN* )1/#$#()(* -'/%-1.7'/#1)* _].%1P)'* 9.)"1)'ck* FN* )1/#$#()(* -'/%-1.7'/#1)* _].%1P)'*

9.)"1)'cT*P3%'-*?&%%>#'/%"/%*_�cT*-'/%-")'*&%V-(%.)()'*_�c*(%*P3%'-*"3%$-R**

*

C.&%(%(-&* (%* .-'* #V?.)"/%'* 9#-]3"1#-").#Q)(-'* 1-"* %.* ?0?/#(-* ,MbT* '%* -9'%&$)"*

/&)9013.)'* (%* /%:#(-* <'%-* %"* 3")* ])'%* V3U* #"#1#).* 1-"%1/)"(-* 1-"* %.* 7&%)* (%* .)*

'3?%&]#1#%*<'%)*=3%*'%*%'/7*&%V-(%.)"(-*1-"*.)*'3?%&]#1#%*(%.*#V?.)"/%*_].%1P)*9.)"1)*

%"* J#;3&)* XXCcR* B)* J#;3&)* XXFT* 1-&&%'?-"(#%"/%* )* 3")* V3%'/&)* (%* #V?.)"/%*

9#-]3"1#-").#Q)(-*1-"*,MppT*V3%'/&)*=3%*.)*1-&/#1).*?&%%>#'/%"/%*(%*P3%'-*%"*1-"/)1/-*

1-"* .)* '3?%&]#1#%* )1/#$)* (%.* #V?.)"/%* %'/7* '#%"(-* )1/#$)V%"/%* &%V-(%.)()N* )1/#$#()(*

-'/%-1.7'/#1)*%$#(%"1#)()*?-&*.)*?&%'%"1#)*(%*.);3")'*(%*I-|'P#?*%"*%.*#"/%&#-&*(%*.-'*

1)").%'* (%* I)$%&'* '#V3./7"%)V%"/%* 1-"* .)* %$#(%"1#)* (%* )?-'#1#<"* "3%$)* (%* P3%'-*

.)V%.)&R*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

ap*

*

*

,:6/<-%YYF%_A);"#]#1)1#<"*YqZ>c*8V7;%"%'*&%?&%'%"/)/#$)'*(%*F6`65AR*x&%)'*%"V)&1)()'*%"*.)*

]#;3&)* XMF* U* 2R* CN* #V?.)"/%* 9#-]3"1#-").#Q)(-* 1-"* ,MbT* #"#1#-* (%* &%V-(%.)1#<"* <'%)* _].%1P)*

9.)"1)ck*FN(%/)..%*(%*#V?.)"/%*9#-]3"1#-").#Q)(-*1-"*,MppR*

)

!$"?@'%W8%(/-1<4%=3X-5-=%_4=1%.404.-.:e5%23%:X_0-513=8%

23)/&-* '%V)")'* (%'?30'* (%* .)* #V?.)"/)1#<"T* .)* &%)11#<"* ?%&#<'/#1)* U* .)* )1/#$#()(*

-'/%-1.7'/#1)* '-"* %$#(%"/%'* %"* /-(-'* .-'* ;&3?-'* _J#;3&)* XpT* CT* F* U* 2cT* )3"=3%* %"*

(#]%&%"/%'*;&)(-'R*B)*]-&V)1#<"*(%*P3%'-*"3%$-*'%*-9'%&$)*%"*.-'*/%:#(-'*1).1#]#1)(-'*

=3%* &-(%)"* .)* '3?%&]#1#%* (%* .-'* #V?.)"/%'T* (-"(%* .-'* 1)").%'* $)'13.)&%'* /#%"%"* 3")*

(#'?-'#1#<"*?)&).%.)*)*.)*'3?%&]#1#%*#V?.)"/)&#)R*5.*7&%)*(%*1-&/#1).*?&%%>#'/%"/%*V3%'/&)*

%$#(%"1#)*(%*3"*?&-1%'-*(%*&%V-(%.)1#<"*#"/%"'-T*1-"*1)").%'*$)'13.)&%'*).)&;)(-'*U*

"3%$)*)?-'#1#<"*1-"10"/&#1)*(%*P3%'-*.)V#")&*(%"/&-R**



L%'3./)(-'*

aq*

*

,:6/<-% Y[F% 8V7;%"%'* '3V)/#$)'* F:@$@<E$79G* &%?&%'%"/)/#$)'* (%* F6`65A* (%* .-'* #V?.)"/%'* p*

'%V)")'*(%'?30'*(%*.)*1-.-1)1#<"R*Cc*+&3?-*1-"/&-.*_7&%)'*%"V)&1)()'*%"*)Q3.*&%?&%'%"/)()'*

%"*.)*J#;3&)*Xqck*Fc*+&3?-*9#-]3"1#-").#Q)(-*1-"*,Mb*_7&%)'*%"V)&1)()'*%"*)Q3.*&%?&%'%"/)()'*

%"* .)* J#;3&)'*XiT* Xb* U*X[ck* 2c*+&3?-*9#-]3"1#-").#Q)(-* 1-"*,Mpp* _7&%)'*%"V)&1)()'*%"*)Q3.*

&%?&%'%"/)()'*%"*.)*J#;3&)*XacR%

)

B)* &%)11#<"* ?%&#<'/#1)* '-9&%* .-'* #V?.)"/%'* 1-"/&-.* '%* V3%'/&)* %"* .)* J#;3&)* XqCR* B)*

1-&/#1).* ?&%%>#'/%"/%* %'* V7'* 1.)&)T* U* '%?)&)()* ?-&* 3")* .S"%)* 1%V%"/)"/%* _].%1P)'*

9.)"1)'c* (%* .-'* /%:#(-'* 1).1#]#1)(-'* "3%$-'T* V%"-'* V)(3&-'R* B-'* 1)").%'* $)'13.)&%'*

(%"/&-*(%*.-'*/%:#(-'*&%1#0"*]-&V)(-'*'-"*V7'*).)&;)(-'*=3%*.-'*=3%*'%*%"13%"/&)"*%"*

.)* 1-&/#1).* ?&%%>#'/%"/%T* )* ?%')&* (%* %'/)&* 9-&(%)()* ?-&* %.* P3%'-* .)V%.)&* &%1#0"*

(%?-'#/)(-R*B)*J#;3&)*Xq2*V3%'/&)*3"*7&%)*(%*"3%$-*P3%'-*(-"(%*3"*$)'-*1-"%1/)*.-'*

/%:#(-'* (%* .)* 1-&/#1).* <'%)* ?&%%>#'/%"/%* 1-"* .-'* "3%$-'* /%:#(-'* ]-&V)(-'T* V%"-'*

V)(3&-'*]-&V)(-'*)(U)1%"/%'*).*#V?.)"/%*_].%1P)'*9.)"1)'cR*B)*%'/)9#.#()(*'%13"()&#)*

3* -'/%-#"/%;&)1#<"T* '%* P)* %'/)9.%1#(-* 1-"* %.* 1-"/)1/-* (#&%1/-* %"/&%* %.* #V?.)"/%* U* %.*

P3%'-*"%-]-&V)(-T*1-"*1)").%'*$)'13.)&%'*.)&;-'*U*3")*&%V-(%.)1#<"*)1/#$)*$#'#9.%*?-&*

%.*P3%'-*.)V%.)&*).#"%7"(-.-'R*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

ai*

*

,:6/<-% YhF% _A);"#]#1)1#<"* YqZ>c* 8V7;%"%'* &%?&%'%"/)/#$)'* (%* F6`65AT* ?&-$%"#%"/%'* (%* .-*

%"V)&1)(-* %"* .)* ]#;3&)* XpC* _#V?.)"/%* 1-"/&-.cR* CN* &%)11#<"* ?%&#<'/#1)T* '-9&%* %.* 13%..-* (%.*

#V?.)"/%T* .S"%)*1%V%"/)"/%* _].%1P)'*9.)"1)'ck*FN*7&%)*(%*P3%'-*"3%$-k* 1)").*$)'13.)&* _].%1P)*

9.)"1)ck*1-&/#1).*?&%%>#'/%"/%*_,2cR*2N*&%V-(%.)(-*1-&/#1).*_].%1P)'*9.)"1)'cR*%

)

5"* 1-"/&)'/%T* )* .)'* 13)/&-* '%V)")'T* .-'* #V?.)"/%'* 9#-]3"1#-").#Q)(-'* 1-"* %.* ?0?/#(-*

,Mb* ?&%'%"/)"* 3"* ;&)(-* V7'* )$)"Q)(-* (%* ]-&V)1#<"* <'%)R* B)* J#;3&)* Xi* V3%'/&)*

"3V%&-'-'*%'?)1#-'*$)'13.)&%'*=3%*'%*-&#;#")"*%"*.)*1-&/#1).*<'%)*)$)"Q)"(-*P)1#)*.-'*

/%:#(-'* <'%-'* "3%$-'T* 1-"%1/)"(-* .)* 1-&/#1).* 1-"* .)* &%)11#<"* ?%&#<'/#1)* U* /)V9#0"*

).&%(%(-&*(%.*#V?.)"/%R*K)"/-*.-'*/%:#(-'*"3%$-'*=3%*&-(%)"*.)*'3?%&]#1#%*(%.*#V?.)"/%*

_#Q=3#%&()c* 1-V-* .)* &%)11#<"* ?%&#<'/#1)* _(%&%1P)c* V3%'/&)"* )93"()"/%'* 1)").%'*

$)'13.)&%'R* B)* &%)11#<"* ?%&#<'/#1)* _J#;* XiCc* %'/7* 1-"'/#/3#()* ?-&* /&)9013.)'* (%* /%:#(-*

<'%-T* 1-"* .);3")'* (%* 10.3.)'* ;&)"(%'* 1)&)1/%&S'/#1)V%"/%* #&&%;3.)&%'T* 1-"].3%"/%'*

9-&(%)()'*?-&*)?-'#1#<"*(%*P3%'-* .)V%.)&R*B)*1-&/#1).*?&%%>#'/%"/%*_J#;3&)'*Xb*U*X[cT*

1-"'/#/3#()* ?-&* P3%'-* P)&$%'#)"-* -'/%-").* &%;3.)&T* %'* V7'* 1.)&)T* V3%'/&)* 1)").%'*

-'/%-").%'* V7'* ?%=3%4-'* =3%* )=3%..-'* (%* .)* &%)11#<"* ?%&#<'/#1)* _#Q=3#%&()c* U* .)*

&%)11#<"* ?%&#<'/#1)* _(%&%1P)c* )?)&%1%* ]&)1/3&)()T* 3"* )&/%])1/-* ]&%13%"/%* (%9#(-* ).*

$)1S-*(%.*F6`65AR *

*



L%'3./)(-'*

ab*

,:6/<-% YiF% _A);"#]#1)1#<"* YqZ>c* C* U* FN* 8V7;%"%'* &%?&%'%"/)/#$)'* (%* F6`65A* _#V?.)"/%*

9#-]3"1#-").#Q)(-*1-"*?0?/#(-*?MbcR*x&%)'*%"V)&1)()'*%"*.)*]#;3&)*XpFR*L%)11#<"*?%&#<'/#1)R**

*

,:6/<-% Y^F% _A);"#]#1)1#<"* YqZ>c* 8V7;%"%'* &%?&%'%"/)/#$)'* (%* F6`65AR* 8V?.)"/%*

9#-]3"1#-").#Q)(-*1-"*?0?/#(-*,MbR*x&%)*%"V)&1)()*%"*.)*]#;3&)*XpFR*

)

,:6/<-% YjF% _A);"#]#1)1#<"* YqZ>c* 8V7;%"%'* &%?&%'%"/)/#$)'* (%* F6`65AR* 8V?.)"/%*

9#-]3"1#-").#Q)(-*1-"*?0?/#(-*,MbR*x&%)*%"V)&1)()*%"*.)*]#;3&)*XpFR)



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

a[*

B)* V3%'/&)* '%.%11#-")()* (%.* ;&3?-* (%* #V?.)"/%'* 9#-]3"1#-").#Q)(-'* 1-"* %.* ?0?/#(-*

,Mpp*)*.)'*13)/&-*'%V)")'*(%*.)*1-.-1)1#<"*V3%'/&)*3")*&%)11#<"*?%&#<'/#1)*)./)V%"/%*

)1/#$)* 1-"* %'?)1#-'* $)'13.)&%'* .)&;-'* =3%* &-(%)"* %.* 13%..-* (%.* #V?.)"/%R* 5.* /%:#(-*

1).1#]#1)(-*V7'*)93"()"/%*)=3S*%'*%.*-'/%-#(%T*%$#(%"/%*?-&*'3'*"3V%&-'-'T*#&&%;3.)&%'*

U* 1-"].3%"/%'* .);3")'* 1%.3.)&%'* U* 1)").%'* =3%* 1-"/#%"%"* ]#9&)'* %V9%9#()'* %"* 3")*

V)/&#Q* %>/&)1%.3.)&* )./)V%"/%* 1).1#]#1)()R* 5.* P3%'-* .)V#")&T* 1-"* .);3")'* (%* 10.3.)'*

).)&;)()'*-&#%"/)()'*&%;3.)&V%"/%*(%"/&-*(%*3")*V)/&#Q*%>/&)1%.3.)&*%'1)')*U*V%"-'*

1).1#]#1)()T* &-(%)* .-'* 1)").%'* $)'13.)&%'R* s'/-'* 1-"%1/)"* .)* 1-&/#1).* 1-"* .-'* /%:#(-'*

"3%$-'*]-&V)(-'*/)"/-*).&%(%(-&*(%*.)*&%)11#<"*?%&#<'/#1)*_J#;*XaCc*1-V-*(%.*#V?.)"/%*

_J#;*XaFcR*

*

*

,:6/<-% YmF% _A);"#]#1)1#<"* YqZ>c* 8V7;%"%'* &%?&%'%"/)/#$)'* (%* F6`65AR* _#V?.)"/%*

9#-]3"1#-").#Q)(-*1-"*?0?/#(-*?Mppc*x&%)'*%"V)&1)()'*%"*.)*]#;3&)*Xp2R*CN*&%)11#<"*?%&#<'/#1)k*

FN* /%:#(-'* 1).1#]#1)(-'*).&%(%(-&*(%.* #V?.)"/%R*I3%'-* .)V#")&* ).&%(%(-&*(%*3"* 1)").* $)'13.)&*

_].%1P)*9.)"1)cR**

*

*

*

*

*

*



L%'3./)(-'*

aa*

!$"?@'%Y8%'.J4%=3X-5-=%_4=1%.404.-.:e5%23%:X_0-513=8%

D1P-*'%V)")'*(%'?30'*(%*.)*#V?.)"/)1#<"*'%*-9'%&$)*3"*#"1&%V%"/-*;%"%&).#Q)(-*(%*

.)*-'%-#"/%;&)1#<"*%"*/-(-'*.-'*;&3?-'*(%*%'/3(#-T*1-V-*'%*V3%'/&)*%"*.-'*&%'3./)(-'*

13)"/#/)/#$-'* (%.* F82R* * 5.* )"7.#'#'* (%* V#1&-'1-?S)* %.%1/&<"#1)* (%* 9)&&#(-* &%$%.)* 3")*

)&=3#/%1/3&)* <'%)* V7'* 1-V?)1/)* ).&%(%(-&* (%* .)* '3?%&]#1#%* (%* /#/)"#-R* B-'* 1)").%'*

$)'13.)&%'*)?)&%1%"*V7'*(%.;)(-'R*C.&%(%(-&*(%*.-'*#V?.)"/%'*9#-]3"1#-").#Q)(-'*1-"*

,MbT* .)* 1)"/#()(*(%* /%:#(-*1).1#]#1)(-*%'*V)U-&T* 1-"]#&V)"(-*(%* "3%$-* .-'* ()/-'*(%.*

F82R*

**

%

,:6/<-% [\F% 8V7;%"%'* '3V)/#$)'* F:@$@<E$79G* &%?&%'%"/)/#$)'* (%* F6`65A* (%* .-'* #V?.)"/%'* [*

'%V)")'*(%'?30'*(%*.)*1-.-1)1#<"R*Cc*+&3?-*1-"/&-.*_7&%)'*%"V)&1)()'*%"*)Q3.*&%?&%'%"/)()'*

%"*.)*J#;3&)*pMck*Fc*+&3?-*9#-]3"1#-").#Q)(-*1-"*,Mb*_7&%)*%"V)&1)()*%"*)Q3.*&%?&%'%"/)()*%"*

.)*J#;3&)*pYck*2c*+&3?-*9#-]3"1#-").#Q)(-*1-"*,Mpp*_7&%)*%"V)&1)()*%"*)Q3.*&%?&%'%"/)()*%"*.)*

J#;3&)*ppcR)%

% %



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

MZZ*

5.*;&3?-*1-"/&-.*V3%'/&)*3")*%'/&31/3&)*<'%)*1-V?)1/)*).&%(%(-&*(%*.)*'3?%&]#1#%*(%*/#/)"#-R*

B-'* 1)").%'* $)'13.)&%'T* )d"* ?)&).%.-'* )* .)* '3?%&]#1#%* (%.* #V?.)"/%T* V3%'/&)"* P3%'-* .)V#")&*

(%"'-T*'3'/#/3U%"(-*.)'*/&)9013.)'*(%*/%:#(-*<'%-*)"/#;3-*_J#;3&)'*pMC*U*FcR*

*

%

,:6/<-%[EF%_A);"#]#1)1#<"*YqZ>c*8V7;%"%'*&%?&%'%"/)/#$)'*C*U*F*(%*F6`65A*_8V?.)"/%*1-"/&-.cR*

x&%)'*%"V)&1)()'*%"*.)*]#;3&)*pZCR*%

*

5"* .-'* #V?.)"/%'* 9#-]3"1#-").#Q)(-'* 1-"* %.* ?0?/#(-* ,Mb* _J#;3&)* pYc* .-'* 1)").%'*

$)'13.)&%'*%'/7"*).#"%)(-'*?-&*V)U-&*P3%'-*.)V#")&R*5.*P3%'-*.)V#")&*&-(%)*7&%)'*(%*

/%:#(-* <'%-* )"/#;3-* %'1)'-* U* )#'.)(-T* .-* =3%* (%V3%'/&)* =3%* %.* ?&-1%'-* (%*

&%V-(%.)1#<"*(%*.)*1-&/#1).*?&%%>#'/%"/%*P)*?&-;&%')(-T*U*=3%*.)*-'%-#"/%;&)1#<"*%'/7*

1-"'/#/3#()*?-&*/%:#(-*<'%-*V7'*V)(3&-R**



L%'3./)(-'*

MZM*

%

,:6/<-% [WF% _A);"#]#1)1#<"* YqZ>c* 8V7;%"%'* &%?&%'%"/)/#$)'* (%* F6`65A* _8V?.)"/%*

9#-]3"1#-").#Q)(-*1-"*?0?/#(-*,MbcR*x&%)*%"V)&1)()*%"*.)*]#;3&)*pZFR*

*

C.&%(%(-&*(%*.-'*#V?.)"/%'*9#-]3"1#-").#Q)(-'*1-"*,Mb*'%*-9'%&$)"*'31%'#$)'*1)?)'*(%*

P3%'-*1-"%1/)"(-*1-"*.-'*1)").%'*$)'13.)&%'R*5"*.)*'#;3#%"/%*V3%'/&)T*).&%(%(-&*(%*.)*

'3?%&]#1#%* (%.* #V?.)"/%T* %'/)'* 1)?)'* )?)&%1%"* 1-V-* .S"%)'* P)$%&'#)")'* 1-"10"/&#1)'*

).&%(%(-&*(%*3"*1)").*$)'13.)&*=3%*'#;3%* .)*-&#%"/)1#<"*(%* .)*1-&/#1).*-&#;#").* _J#;3&)*

pXCc* T* -* 1-V-* 3")* .S"%)* (%* )?-'#1#<"* (%* P3%'-* .)V#")&* ?)&).%.)* )* .)* '3?%&]#1#%* (%.*

#V?.)"/%* _J#;3&)* pXFcR* 6#V3./7"%)V%"/%T* .)* &%V-(%.)1#<"* (%.* P3%'-* (%* .)* 1-&/#1).*

?&%%>#'/%"/%* %'* %$#(%"/%* ?-&* .)* )1/#$#()(* -'/%-1.7'/#1)* $#'#9.%* %"* ).;3"-'* 1)").%'*

$)'13.)&%'*V#%"/&)'*P)U*3"*#"1&%V%"/-*%"*.)*)?-'#1#<"*<'%)*(%*/#?-*.)V#")&*P)$%&'#)")*

%"*-/&-'*1)").%'*$)'13.)&%'*1%&1)"-'*_J#;3&)*pX2cR*

*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

MZY*

%

,:6/<-%[Y8*_A);"#]#1)1#<"*YqZ>c*CT*FT*2RN*8V7;%"%'*&%?&%'%"/)/#$)'*(%*F6`65A*(%*3")*V3%'/&)*

(%*#V?.)"/%*9#-]3"1#-").#Q)(-*1-"*,MbR**

*

5"*.-'*#V?.)"/%'*9#-]3"1#-").#Q)(-'*1-"*%.*?0?/#(-*,Mpp*)*.)'*-1P-*'%V)")'*(%'?30'*

(%*.)*#V?.)"/)1#<"T*'%*$#'3).#Q)*3")*.S"%)*1%V%"/)"/%*1.)&)T*1)'#*1-"/#"3)T*=3%*'%?)&)*

.)* 1-&/#1).*?&%%>#'/%"/%* _(%&%1P)c*(%.*P3%'-* &%1#0"* ]-&V)(-* ]&%"/%*)* .)* '3?%&]#1#%*(%.*

#V?.)"/%* _J#;3&)* ppcR* B)* (%?-'#1#<"* (%* P3%'-* .)V#")&* %'* %$#(%"/%* ).#"%)"(-* .-'*

%'?)1#-'* $)'13.)&%'* ?%&#`#V?.)"/)&#-'R* 5"* .)* 1-&/#1).* ?&%%>#'/%"/%T* .)'* "3V%&-')'*

-'/%-")'* &%V-(%.)()'* '-"* $#'#9.%'* (%"/&-* (%.* P3%'-* 1-V?)1/-R* B)'* .);3")'* (%*

I-|'P#?* %$#(%"1#)"* .)* )1/#$#()(* -'/%-1.7'/#1)* '%* -9'%&$)* %"* .)* '3?%&]#1#%* %>/%&#-&*

1-&/#1).R* B)* )?-'#1#<"* (%* P3%'-* .)V#")&* 1-"%1/)"(-* .-'* %'?)1#-'* $)'13.)&%'* /)"/-*

).&%(%(-&*(%.*#V?.)"/%*1-V-*%"*.)*1-&/#1).T*%'*V%"-'*(%"')*=3%*%"*.)'*-/&)'*'3?%&]#1#%*

9#-]3"1#-").#Q)()'R**

%

%

%

%

%



L%'3./)(-'*

MZX*

%

,:6/<-%[[F%_A);"#]#1)1#<"*YqZ>c*8V);%"*&%?&%'%"/)/#$)*(%*F6`65A*_8V?.)"/%*9#-]3"1#-").#Q)(-*

1-"*?0?/#(-*,MppcR*x&%)*%"V)&1)()*%"*.)*]#;3&)*pZ2R%

%

j8Y8E8Y )3=/01-24=%./-0:1-1:;4=F%-5I0:=:=%J:=140e6:.4%

!$"?@'%E%8&4=%=3X-5-=%_4=1%.404.-.:e5%23%:X_0-513=8%%

C* .)'*(-'* '%V)")'*(%'?30'*(%* .)* #V?.)"/)1#<"T* /)"/-*%"* .)'*V3%'/&)'*)").#Q)()'*(%.*

;&3?-* 1-"/&-.* _J#;3&)* pqCc* 1-V-* %"* .)'* (%.* ;&3?-* (%* %'/3(#-* 9#-]3"1#-").#Q)(-* 1-"*

,Mpp* _J#;3&)* pqFcT* '%* %"13%"/&)"* "3V%&-'-'* %'?)1#-'* $)'13.)&%'* ).&%(%(-&* (%* .)*

'3?%&]#1#%* (%* .-'* #V?.)"/%'R* !")* &%)11#<"* '#V#.)&* 1-"* "3V%&-'-'* $)'-'* %'* %$#(%"/%*

(%9):-* (%* .)* '3?%&]#1#%* ?%&#<'/#1)* )'S* 1-V-* %"* .)* %'/&31/3&)* <'%)* (%* .)* 1-&/#1).*

?&%%>#'/%"/%R*K-(-'*.-'*%'?)1#-'*$)'13.)&%'*%'/7"*#"/%&1-"%1/)(-'R*5"*.)'*]#;3&)'*pqC*U*

F*.)'*].%1P)'*&-:)'*'%4).)"*.-'*1)").%'*$)'13.)&%'*=3%*1-"%1/)"*.)*1-&/#1).*?&%%>#'/%"/%*

)*.)*&%)11#<"*'39?%&#-'/%).*U*).*1)..-*?%&#`#V?.)"/)&#-T*&%'?%1/#$)V%"/%R*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

MZp*

%

,:6/<-%[hF* _A);"#]#1)1#<"*MZ>c*A3%'/&)'*(%.*;&3?-* 1-"/&-.* _Cc* U*(%.* ;&3?-*9#-]3"1#-").#Q)(-*

1-"* ,Mpp* _FcR* CN* 1)").* $)'13.)&* _].%1P)* &-:)c* 1-"%1/)"(-* 1-"* .)* 1-&/#1).* ?&%%>#'/%"/%* )* .)*

&%)11#<"*'39?%&#<'/#1)k*@#'ON*'3?%&]#1#%*(%.*#V?.)"/%k*FN*1)").*$)'13.)&*_].%1P)*&-:)c*1-"%1/)"(-*

.)*1-&/#1).*?&%%>#'/%"/%*).*P3%'-*?%&##V?.)"/)&#-R**

)

B-'*1)").%'*"%-$)'13.)&#Q)(-'*1-"%1/)"(-*1-"*%.*P3%'-*'39?%&#-'/%).T*%.*P3%'-*(%* .)*

1-&/#1).* ?&%%>#'/%"/%* U* .-'* /%:#(-'* <'%-'* =3%* &-(%)"* .)* '3?%&]#1#%* (%.* #V?.)"/%* '%*

-9'%&$)"*%"*.)*V)U-&S)*(%*V3%'/&)'*(%*.-'*/&%'*;&3?-'*(%.*%>?%&#V%"/-R**

*

B)* ]#;3&)* pi* _YZ>* )3V%"/-'c*V3%'/&)* .)* (#]%&%"/%* -&#%"/)1#<"* (%* &)V#]#1)1#<"* &)(#).*

_].%1P)'*9.)"1)'c*(%* .-'* 1)").%'*$)'13.)&%'*(%* .)* 1-&/#1).*?&%%>#'/%"/%*1-"* &%'?%1/-*)*

)=3%..-'* 1)").%'* $)'13.)&%'* (%.* 7&%)* ?%&#`#V?.)"/)&#)* _].%1P)'* &-:)'cT* =3%* ?)&%1%"*

)$)"Q)&* ?)&).%.)V%"/%* )* .)* '3?%&]#1#%* V%/7.#1)* (%.* #V?.)"/%* _$:cR* 5.* /-"-* ")&)":)*

).#"%)"(-*.-'*1)").%'*$)'13.)&%'*1-&&%'?-"(%*)*V)/&#Q*%>/&)1%.3.)&*"-*1).1#]#1)()R*B-'*

%&#/&-1#/-'*_%c*'-"*$#'#9.%'*(%"/&-*(%*.-'*$)'-'*(%*.-'*1)").%'*$)'13.)&%'R*

%



L%'3./)(-'*

MZq*

%

,:6/<-% [iF* _A);"#]#1)1#<"* YZ>cR* A3%'/&)* (%.* ;&3?-* 9#-]3"1#-").#Q)(-* 1-"* ,Mpp* Y* '%V)")'*

(%'?30'*(%*.)*#V?.)"/)1#<"R*J.%1P)'*9.)"1)'N*&)V#]#1)1#<"*&)(#).*(%*.-'*1)").%'*$)'13.)&%'*(%*.)*

1-&/#1).k*].%1P)*&-:)N*-&#%"/)1#<"*(%*.-'*1)").%'*$)'13.)&%'*?%&##V?.)"/)&%'k*@#'ON*'3?%&]#1#%*(%.*

#V?.)"/%k*@%ON*%&#/&-1#/-'*(%"/&-*(%*.-'*1)").%'*$)'13.)&%'R*

*

B-'*-'/%-9.)'/-'*)1/#$-'T*10.3.)'*V-&]-.<;#1)V%"/%*139-#(%'T*_].%1P)'*"%;&)'*%"*J#;3&)*

pbc*'-"*$#'#9.%'*%"*.)*'3?%&]#1#%*(%.*/%:#(-*-'/%-#(%*&%1#%"/%V%"/%*(%?-'#/)(-*U*)d"*"-*

1).1#]#1)(-* _.S"%)'*(%*1-.-&*$%&(%cT*%"* .)'* Q-")'* .#VS/&-]%'*(%* .)* /&)9013.)T*(%"/&-*(%.*

/%:#(-*"-*V#"%&).#Q)(-*<'%-R*!")*$%Q*-'#]#1)(-*(#1P-*/%:#(-*-'/%-#(%T*%.*P3%'-*.)V%.)&*

'%* -9'%&$)* (%* V-(-* -'13&-* #"/%"'-* U* ).;3"-'* -'/%-9.)'/-'* '%* 1-"$%&/#&7"* %"*

-'/%-1#/-'* -'/%-#(%'* _].%1P)'* ")&)":)'c* ?)&)* ..%;)&* )* -13?)&* ]#").V%"/%* .);3")'*

-'/%-1#/)&#)'T* U)* /&)"']-&V)(-'* %"* -'/%-1#/-'* V#"%&).#Q)"/%'* U* -'/%-1#/-'* V)(3&-'*

_].%1P)'*9.)"1)'*%"*J#;3&)*pbcR*_F-"%|).(*YZMXcR%



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

MZi*

,:6/<-% [^8* _A);"#]#1)1#<"* qZ>cR* A3%'/&)* (%.* ;&3?-* 9#-]3"1#-").#Q)(-* 1-"* ,Mpp* Y* '%V)")'*

(%'?30'*(%*.)*#V?.)"/)1#<"R*J.%1P)'*"%;&)'N*-'/%-9.)'/-'*)1/#$-'Ok*].%1P)'*")&)":)'N*-'/%-1#/-'*

-'/%-#(%'k*].%1P)'*9.)"1)'N*-'/%-1#/-'*V#"%&).#Q)"/%'*%"*.);3")'*-'/%-1#/)&#)'R))

%

!$"?@'%W%8%(/-1<4%=3X-5-=%_4=1%.404.-.:e5%23%:X_0-513=8%%

C*.)'*13)/&-*'%V)")'*(%*-'/%-#"/%;&)1#<"T* .)'*V3%'/&)'*1-"/&-.*V3%'/&)"*3"*)'?%1/-*

V7'* V)(3&-* (%* /%:#(-'* /&)9%13.)&%'* 1-"'/#/3U%"(-* .)* &%)11#<"* ?%&#<'/#1)* U* (%* .)'*

/&)9013.)'* %"1-"/&)()'* %"* %.* 1)..-* ?%&#`#V?.)"/)&#-* (%.* #V?.)"/%* _J#;3&)* p[CcR* * B)*

)?-'#1#<"* (%* P3%'-*V)(3&-* U* P3%'-* "%-]-&V)(-* %'* $#'#9.%* ).&%(%(-&* (%* .-'* 1)").%'*

$)'13.)&%'T*)d"*1-"%1/)"(-*.)'*(#]%&%"/%'*Q-")'*(%.*P3%'-*V)"(#93.)&*_J#;3&)*p[FcR*



L%'3./)(-'*

MZb*

%,:6/<-% [jF% _A);"#]#1)1#<"* MZ>* U* qZ>cR*A3%'/&)* (%.* ;&3?-* 1-"/&-.* p* '%V)")'* (%'?30'* (%* .)*

#V?.)"/)1#<"R* CN* ,2N* 1-&/#1).* ?&%%>#'/%"/%k* ,LN* &%)11#<"* ?%&#<'/#1)k* ,8N* 1)..-* ?%&##V?.)"/)&#-k*

@#'ON* '3?%&]#1#%* (%.* #V?.)"/%k* FN* vFN* P3%'-* V)(3&-k* ].%1P)* 9.)"1)N* P3%'-* .)V#")&*

&%1#%"/%V%"/%*(%?-'#/)(-k*].%1P)*)Q3.N*P3%'-*1-&/#1).*1).1#]#1)(-*)"/#;3-R*

B

5"*.)*J#;3&)*p[C*'%*-9'%&$)*%.*P3%'-*(%*.)*1-&/#1).*?&%%>#'/%"/%*_,2c*1-V-*3")*?)&%(*

<'%)*'<.#()**U*.#"%)&*%"/&%*.)'*%'/&31/3&)'*/&)9%13.)&%'*)./)V%"/%*$)'13.)&#Q)()'*(%*.)*

&%)11#<"* ?%&#<'/#1)* _,Lc* U* (%* .)* &%)11#<"* (%.* 1)..-* ?%&#`#V?.)"/)&#-* _,8cR* B)* "3%$)*

)?-'#1#<"*.#"%).*$)*?&-;&%')"(-*(%"/&-*(%*.-'*1)").%'*$)'13.)&%'*1-"%1/)"(-*%'/)'*/&%'*

%'/&31/3&)'T* P)1#0"(-'%* %$#(%"/%* ?-&* .)'* .S"%)'* 1-"10"/&#1)'* (%* -'/%-9.)'/-'* U*

-'/%-1#/-'*%"*.)*V)/&#Q*(%*P3%'-*.)V#")&*1)()*$%Q*V7'*V#"%&).#Q)()*).&%(%(-&*(%*.-'*

1)").%'*$)'13.)&%'R*

C*V)U-&*V);"#]#1)1#<"T*.)*J#;3&)*p[F*V3%'/&)*.)'*1)?)'*1-"10"/&#1)'*(%*3")*)?-'#1#<"*

.#"%).*"3%$)*(%*V)/&#Q*<'%)*V7'*1.)&)*U*V%"-'*V#"%&).#Q)()* _].%1P)*9.)"1)c* &-(%)()*

?-&* V)/&#Q* <'%)* V7'* 1).1#]#1)()T* )"/#;3)* U* -'13&)* _].%1P)* )Q3.cR* Cd"* '%* %"13%"/&)"*

&%'/-'*(%*.)*]-&V)1#<"*#"#1#).*(%*P3%'-*"%-]-&V)(-*U)*V)(3&-*_vFcR**

H%* ]-&V)* '#V#.)&T* 3")* %'/&31/3&)* (%"')* (%* /&)9013.)'* -&#;#")()'* %"* .)* &%)11#<"*

?%&#<'/#1)* 139&%* .)* 1)9%Q)*(%.* #V?.)"/%*9#-]3"1#-").#Q)(-*1-"*%.*?0?/#(-*,Mb* _J#;3&)*

pack*).*V#'V-*/#%V?-T*.)'*/&)9013.)'*(%"')'*1-"/#"d)"*?-&*.)*1-&/#1).*?&%%>#'/%"/%*?)&)*

&-(%)&*.)*'3?%&]#1#%*(%.*#V?.)"/%R*C*V)U-&%'*)3V%"/-'T*'%*1-V?&3%9)*=3%*.-'*/%:#(-'*

=3%*1-"'/#/3U%"*.)'*/&)9013.)'*'-"*V7'*V)(3&-'*=3%*%"*.-'*;&3?-'*?&%1%(%"/%'N*"-*'%*

-9'%&$)*/%:#(-*-'/%-#(%T*V#%"/&)'*=3%*%.*/%:#(-*<'%-*?&%'%"/%*%'*%.*P3%'-*.)V#")&R**



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

MZ[*

*

,:6/<-% [mF* _A);"#]#1)1#<"* MZ>c* A3%'/&)* (%.* ;&3?-* 9#-]3"1#-").#Q)(-* 1-"* ,Mb* p* '%V)")'*

(%'?30'* (%* .)* #V?.)"/)1#<"R* CN* &%)11#<"* ?%&#<'/#1)k* #PN* 1)9%Q)* (%.* #V?.)"/%k* FN* 1)..-*

?%&##V?.)"/)&#-k* #'N* '3?%&]#1#%* (%.* #V?.)"/%R* x&%)* %"V)&1)()* %"* )V)&#..-* &%?&%'%"/)()* %"* .)*

J#;3&)*qZR**

*

B)*V)U-&*V);"#]#1)1#<"* (%* .)*V3%'/&)* (%.* ;&3?-* 9#-]3"1#-").#Q)(-* 1-"* ,Mb*V3%'/&)*

"3V%&-')'* 10.3.)'* 9)').%'* ?&%'%"/%'* %"* %.* #"/%&#-&* (%* .)* /&)9013.)* <'%)R* 5.* %'1)'-*

(%?<'#/-*(%*V)/&#Q*<'%)*"-*1).1#]#1)()*'%*/#4%*(%*1-.-&*")&)":)T*V#%"/&)'*=3%*%.*P3%'-*

"3%$-* .)V#")&* 1-"%1/)* %.* P3%'-* (%* .)* 1-&/#1).* ?&%%>#'/%"/%* 1-"* .)'* /&)9013.)'* %"*

1-"/)1/-*1-"*.)*'3?%&]#1#%*#V?.)"/)&S)*_#'c*_J#;3&)*qZcR***



L%'3./)(-'*

MZa*

*

,:6/<-% h\8* _A);"#]#1)1#<"* YZ>c* A3%'/&)* (%* #V?.)"/%* 9#-]3"1#-").#Q)(-* 1-"* ,Mb* p* '%V)")'*

(%'?30'* (%* .)* #V?.)"/)1#<"R* C93"()"/%'* 1)").%'* $)'13.)&%'* ?%&##V?.)"/)&#-'R* C?-'#1#<"* (%*

P3%'-*.)V#")&*"3%$-*%"*1-"/)1/-*1-"*.)*'3?%&]#1#%*(%.*#V?.)"/%*_#'cR***

%

5"*.)'*V3%'/&)'*P#'/-.<;#1)'*(%*.-'*#V?.)"/%'*9#-]3"1#-").#Q)(-'*1-"*,Mpp*)*.)'*13)/&-*

'%V)")'*(%*-'%-#"/%;&)1#<"T*/)"/-*.)*&%)11#<"*?%&#<'/#1)*1-V-*%.*1)..-*?%&##V?.)"/)&#-*

%'/7"*V%"-'*)$)"Q)(-'*=3%*%"*.)'*/&)/)()'*1-"*,MbR*B)*(#'/)"1#)*%"/&%*.)'*%'/&31/3&)'*

<'%)'* U* %.* #V?.)"/%* %'* "-/)9.%T* /)"/-* )* "#$%.* (%* .)* 1)9%Q)* (%.* #V?.)"/%* _J#;3&)* qMCc*

1-V-* %"* %.* P3%'-* ).$%-.)&* ).&%(%(-&* (%* .)'* '3?%&]#1#%'* )1/#$)'* (%.* #V?.)"/%* _J#;3&)*

qMFcR**



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

MMZ*

%

,:6/<-% hEF% _A);"#]#1)1#<"* MZ>c*A3%'/&)* (%* #V?.)"/%* 9#-]3"1#-").#Q)(-* 1-"* ,Mpp* p* '%V)")'*

(%'?30'*(%*.)*#V?.)"/)1#<"R*CN*1)..-*?%&#-'/%).*U*1)9%Q)*(%.*#V?.)"/%k*FN*'3?%&]#1#%*(%.*#V?.)"/%*

U*P3%'-*).$%-.)&R**x&%)*%"V)&1)()*%"*)V)&#..-*&%?&%'%"/)()*%"*.)*J#;3&)*qYR**

C* V)U-&%'* )3V%"/-'* (%* %'/)* V3%'/&)T* %.* )"7.#'#'* P#'/-.<;#1-* (%* .-'* /%:#(-'* (%* .)'*

/&)9013.)'* %$#(%"1#)* .)* ?&%'%"1#)* (%* /%:#(-* -'/%-#(%* U* P3%'-* .)V#")&* %"* %.* P3%'-*

).$%-.)&* ).&%(%(-&* (%.* #V?.)"/%* /&)/)(-* 1-"* ,MppR* B)'* 1)&)1/%&S'/#1)'* (%.* /%:#(-*

-'/%-#(%* '-"*$#'#9.%'N*"3V%&-')'* .);3")'* 1%.3.)&%'* 1-"].3%"/%'*%* #&&%;3.)&%'* 1-"*3")*

.S"%)* (#'?%&')* (%* V)/&#Q* %>/&)1%.3.)&* "-* 1).1#]#1)()* ).&%(%(-&* _].%1P)'* ")&)":)'* %"*

J#;3&)* qYCcR* !"* (%?<'#/-* #&&%;3.)&* (%* V)/&#Q* 1).1#]#1)()* ).* =3%* '%* 3"%"* "3V%&-')'*

]#9&)'*&-(%)*.-'*1dV3.-'*(%*.);3")'*1%.3.)&%'*_].%1P)'*9.)"1)'*%"*J#;3&)*qYFcR**

%

,:6/<-%hWF%_A);"#]#1)1#-"%'*YZ>*U*qZ>*(%*.)*]#;3&)*qMFcR*CN*1)").%'*$)'13.)&%'*?&-$%"#%"/%'*(%*

.)* 1-&/#1).* ?&%%>#'/%"/%* _].%1P%* &-:)ck* FN* )?-'#1#<"* (%* P3%'-* .)V#")&* _].%1P)'* 9.)"1)'ck* /%:#(-*

-'/%-#(%*_].%1P)'*")&)":)'cR*



L%'3./)(-'*

MMM*

!$"?@'%Y8%'.J4%=3X-5-=%_4=1%.404.-.:e5%23%:X_0-513=8%%

C* .)'* -1P-* '%V)")'* (%'?30'* (%* .)* 1-.-1)1#<"* (%* .-'* #V?.)"/%'T* %.* ;&3?-* 1-"/&-.*

V3%'/&)* 3"* )'?%1/-* V7'* V)(3&-* (%* /%:#(-'* (%?-'#/)(-'R* B-'* 1)").%'* $)'13.)&%'* '%*

-9'%&$)"*V7'* (%"')V%"/%* ).#"%)(-'* 1-"* .)'* '31%'#$)'* 1)?)'* (%* )?-'#1#<"* (%* P3%'-*

.)V#")&*_J#;3&)*qX*C*U*FcR

%

,:6/<-%%hY8%C*U*F*_A);"#]#1)1#-"%'*MZ>*U**qZ>c*A3%'/&)*(%.*;&3?-*1-"/&-.*[*'%V)")'*(%'?30'*(%*

.)* #V?.)"/)1#<"R* CN* /%:#(-'* 1).1#]#1)(-'* ).&%(%(-&* (%* .)* 1)9%Q)* (%.* #V?.)"/%R* FN* 10.3.)'* (%*

&%$%'/#V#%"/-*<'%-*(%"/&-*(%*.-'*1)").%'*$)'13.)&%'R***

%

5"* &%]%&%"1#)* ).* ;&3?-* 9#-]3"1#-").#Q)(-* 1-"* ,Mb* )* .)'* -1P-* '%V)")'T* .)'*V3%'/&)'*

P#'/-.<;#1)'*V3%'/&)"*#V7;%"%'*'#V#.)&%'*(%*"3V%&-'-'*%'?)1#-'*$)'13.)&%'*&-(%)(-'*

(%* /%:#(-* <'%-* .)V#")&R* 6#"* %V9)&;-T* .)* /#"1#<"* &%$%.)* 3"* ?&-1%'-* (%* &%V-(%.)1#<"*

#"/%"'-*?-&*?)&/%*(%*.)*1-&/#1).*?&%%>#'/%"/%*(%.*P3%'-*).$%-.)&*U*(%.*&%1#0"*(%?-'#/)(-*

P3%'-* ?%&#`#V?.)"/)&#-R* B)* J#;3&)* qp* _YZ>* )3V%"/-'c* V3%'/&)* .)* V%/)1&-V)'#)* (%.*

1-.7;%"-*&%1#%"/%V%"/%*(%?-'#/)(-*(%.*P3%'-*.)V#")&T*"-*'-.)V%"/%*%"*.)'*-'/%-")'*

P)$%&'#)")'* (%* .)* 1-&/#1).* 1%&1)* (%* .)* '3?%&]#1#%* (%.* #V?.)"/%T* '#"-* /)V9#0"* %"* .)'*

.)V%.)'*=3%*1-"/#"d)"*.)*1-&/#1).*?)&)*139&#&*.)*1)9%Q)*(%.*#V?.)"/%T*.-*=3%*(%V3%'/&)*

=3%* .-'* 1)").%'* $)'13.)&%'* ?&%'%"/)"* 3")* )1/#$#()(* #"/%"')R* * B)* -9'%&$)1#<"*

V#1&-'1<?#1)* )* V)U-&%'* )3V%"/-'* V3%'/&)* 3"* (%?<'#/-* %'/)9.%* U* )1/#$-* (%* "3%$-*

P3%'-* .)V#")&T*%$#(%"1#)(-*?-&* .)*1)?)*(%"')*(%*V)/&#Q*"-*1).1#]#1)()*=3%* &-(%)* .-'*

1)").%'*$)'13.)&%'*U*?-&*.)'*"3V%&-')'*10.3.)'*=3%*&%139&%"*'3*(#7V%/&-*#"/%&"-*U*.-'*

$)'-'*(%*(%"/&-*_J#;3&)*qqCU*FcR*B)'* .S"%)'*1%V%"/)"/%'*_].%1P)'*9.)"1)'*J#;3&)*qqCc*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

MMY*

(%.#V#/)"* %.* P3%'-* .)V#")&* (%* .)* 1-&/#1).* ?&%%>#'/%"/%* (%'(%* .)* )?-'#1#<"* )1/#$)* (%*

P3%'-*P)$%&'#)"-*).&%(%(-&*(%*.-'*$)'-'*')";3S"%-'R**

,:6/<-% h[8* _A);"#]#1)1#<"* YZ>c* A3%'/&)* (%* #V?.)"/%* 9#-]3"1#-").#Q)(-* 1-"* ,Mb* [* '%V)")'*

(%'?30'*(%*.)*#V?.)"/)1#<"N*V%/)1&-V)'#)*_/-").#()(*V-&)()c*(%.*P3%'-*.)V#")&*"3%$-*&%1#0"*

]-&V)(-R**

%

,:6/<-% hh8* _A);"#]#1)1#<"* qZ>c* A3%'/&)* (%* #V?.)"/%* 9#-]3"1#-").#Q)(-* 1-"* ,Mb* [* '%V)")'*

(%'?30'* (%* .)* #V?.)"/)1#<"R* CN* 1)").%'* $)'13.)&%'* &%$%'/#(-'* ?-&*V)/&#Q* <'%)* "-* 1).1#]#1)()*

_/-").#()(*")&)":)cR*J.%1P)'N*.S"%)*1%V%"/)"/%k**FN*1)").*$)'13.)&*&%$%'/#(-*1-"10"/&#1)V%"/%*

?-&*V)/&#Q*<'%)*"-*1).1#]#1)()*_/-").#()(*")&)":)c*U*P3%'-*.)V#")&*&%1#0"*]-&V)(-*_/-").#()(*

V-&)()cR**



L%'3./)(-'*

MMX*

,-&*.-*=3%*&%'?%1/)*)*.-'*#V?.)"/%'*9#-]3"1#-").#Q)(-'*1-"*%.*?0?/#(-*,Mpp*)*.)'*-1P-*

'%V)")'* (%'?30'* (%* .)* #V?.)"/)1#<"T* '%* -9'%&$)"* /&)9013.)'* (%"')'* U* 1-"/#"3)'* (%*

/%:#(-*<'%-*V)(3&-R*6#"*%V9)&;-T* .)*?&%'%"1#)*(%*"3V%&-'-'*1)").%'*$)'13.)&%'*)d"*

1-"%1/)"(-*.)*&%)11#<"*?%&#<'/#1)*1-"*.)*1-&/#1).*U*%.*P3%'-*?%&#`#V?.)"/)&#-*%$#(%"1#)*

=3%*%.*?&-1%'-*(%*&%V-(%.)1#<"*"-*P)*)$)"Q)(-*).*V#'V-*&#/V-*=3%*%"*.)'*V3%'/&)'*

(%*.-'*#V?.)"/%'*9#-]3"1#-").#Q)(-'*1-"*,Mb*_J#;3&)*qiC*U*FcR*

*

,:6/<-% hi8% C* U* F* _A);"#]#1)1#<"* MZ>c* A3%'/&)* (%* #V?.)"/%* 9#-]3"1#-").#Q)(-* 1-"* ,Mpp* [*

'%V)")'* (%'?30'* (%* .)* #V?.)"/)1#<"N* 1)").%'* $)'13.)&%'* ).&%(%(-&* (%* .)* '3?%&]#1#%* (%.*

#V?.)"/%R**

5.*(#7V%/&-*(%* .-'*1)").%'*$)'13.)&%'*(%*%'/)'*V3%'/&)'*(#]#%&%*%"/&%*%.*P3%'-*&%1#0"*

]-&V)(-*U*%.*P3%'-*(%* .)* 1-&/#1).*?&%%>#'/%"/%k*)*V)U-&*V);"#]#1)1#<"T* .-'* '#;"-'*(%*

(%?<'#/-* ?%&#$)'13.)&* )1/#$-* (%* V)/&#Q* %>/&)1%.3.)&* "-* 1).1#]#1)()* =3%* ..%$)* )* .)*

)?-'#1#<"*<'%)*.)V#")&*'-"*%'1)'-'*_J#;3&)*qbC*U*FcR***

,:6/<-% h^* _A);"#]#1)1#<"* YZ>c*A3%'/&)* (%* #V?.)"/%* 9#-]3"1#-").#Q)(-* 1-"* ,Mpp* [* '%V)")'*

(%'?30'*(%*.)*#V?.)"/)1#<"N*1)").%'*$)'13.)&%'*-&#%"/)(-'*P)1#)*.)*'3?%&]#1#%*(%.*#V?.)"/%*_#'ck*

.)'*(#]%&%"/%'*/-").#()(%'*(%*.-'*/%:#(-'*<'%-'*#"(#1)"*&%V-(%.)1#<"*<'%)*)1/#$)R)#



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

MMp*

j8Y8W! )3=/01-24=%230%3=1/2:4%23%G:4X-13<:-03=%Q45.67+0#1S%

!")* ?)&/%* #V?-&/)"/%* (%* "3%'/&-* %'/3(#-* ]3%* )").#Q)&* %.* 1-V?-&/)V#%"/-* (%* .-'*

?0?/#(-'*(%'1&#/-*%"*%.*?&%'%"/%*/&)9):-*%"*&%.)1#<"*)*'3?%&]#1#%'*(#'/#"/)'*(%*/#/)"#-R*

,)&)*%..-T*'%*3/#.#Q)&-"*.-'*).$0-.-'*?-'/`%>/&)11#<"*(#'/).%'*(%*.-'*?&%V-.)&%'*(%*1)()*

)"#V).R*K&)'*%.*#":%&/-*(%*(#1P-'*).$%-.-'T* /).*U*1-V-*%'/7*(%'1&#/-*%"*%.*)?)&/)(-*(%*

V)/%&#).%'*U*V0/-(-'T*'%*?&-1%(#<*)*3"*'%;3#V#%"/-*(#)&#-*(%*.)'*P%&#()'*U*.)*V31-')*

1#1)/&#1#).T* =3%* '%* %"1-"/&<* 1.S"#1)V%"/%* ')")* %"* /-(-'* .-'* )"#V).%'* (%'(%* '3*

1#1)/&#Q)1#<"*?-'/=3#&d&;#1)R*K-()'*.)'*V3%'/&)'*)").#Q)()'*]3%&-"*?&%?)&)()'*'%;d"*%.*

?&-/-1-.-* (%'1&#/-R* 6#"* %V9)&;-T* 3")*V3%'/&)* (%.* ;&3?-* 1-"/&-.* '%* ()4<* (3&)"/%* %.*

?&-1%'-* (%* ?3.#(-* U* "-* ?3(-* '%&* 13)"/#]#1)()k* U* 3")* V3%'/&)* (%.* ;&3?-*

9#-]3"1#-").#Q)(-*1-"*%.*?0?/#(-*?Mpp*]3%*(%'1)&/)()*?-&*?&%'%"/)&*'#;"-'*P#'/-.<;#1-'*

(%*#"]%11#<"*)?#1).T*U*?-&*/)"/-*]3%*%>1.3#()*(%.*)"7.#'#'R*5"*%'/%*V)"3'1&#/-*(%*/%'#'*'%*

)").#Q)"T*?-&* /)"/-T*YY*).$%-.-'* &%;%"%&)(-'*1-"* ]-'])/-* /&#17.1#1-*9#]7'#1-*1-V%&1#).*

1-V-*1-"/&-.*-*%.*V#'V-*V)/%&#).*9#-]3"1#-").#Q)(-*1-"*?Mpp*1-V-*V)/%&#).*/%'/)(-R*

D/&-'* MY* ).$%-.-'* %"* .-'* '%#'* )"#V).%'* ]3%&-"* &%;%"%&)(-'* 3/#.#Q)"(-*3"* 9#-V)/%&#).*

(#'/#"/-T*13U-*)"7.#'#'*U*&%'3./)(-'*"-*'-"*-9:%/-*(%*%'/)*/%'#'*U*=3%T*?-&*.-*/)"/-T*"-*

(%'1&#9#&%V-'*"#*)").#Q)&%V-'*%"*%'/%*/&)9):-R**

*

j8Y8W8E! )3=/01-24=%./-51:1-1:;4=%

B)*/)9.)*p*V3%'/&)* .-'*&%'3./)(-'*(%.*?-&1%"/):%*(%*P3%'-*%"* .-'*(%]%1/-'*).$%-.)&%'*

(3&)"/%* .)'* YT* p* U* [* '%V)")'* (%'?30'* (%* .)* 1#&3;S)R* 5.* ;&3?-* (%* 9#-V)/%&#).* 1-"/&-.*

?&%'%"/)* 3")* (#]%&%"1#)* %"* %.* 1&%1#V#%"/-* <'%-* %"/&%* .)'* '%V)")'* Y* U* p* _?*

1-&&%;#()�ZTZZXcT* )'S* 1-V-* %"* .)'* Y* U* [* _?* 1-&&%;#()�ZTZZMcT* '#%"(-*V)&;#").V%"/%*

'#;"#]#1)/#$)* %"/&%* .)'* '%V)")'* p* U* [* _?* 1-&&%;#()�ZTZ[MT* ?* "-* 1-&&%;#()�ZTZYbcR* 5.*

;&3?-*]3"1#-").#Q)(-*1-"*,Mpp*V3%'/&)*$).-&%'*V)U-&%'*=3%*%.*;&3?-*1-"/&-.*(3&)"/%*

/-(-'* .-'* /#%V?-'* (%.* %>?%&#V%"/-R* 6#"* %V9)&;-T* .-'* $).-&%'* (%* P3%'-* '-"*V)U-&%'*

%"/&%*.)'*'%V)")'*Y*U*[*_?*1-&&%;#()�ZTZZ[cT*'#"*(#]%&%"1#)'*%"/&%*.)'*'%V)")'*Y*U*p*U*
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)?%")'*1).1#]#1)()*_1-.-&*$%&(%*-'13&-cT*]-&&)(-*?-&*3")*9)"()*(%*V)/&#Q*%>/&)1%.3.)&*
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(%.*/%:#(-*"3%$-*&%1#0"*]-&V)(-*=3%*&-(%)*.)'*/&)9013.)'R**

*

%

,:6/<-%hjF*L%'3./)(-'*P#'/-.<;#1-'*(%'?30'*(%*Y*'%V)")'*(%* .)* #"'%&1#<"*(%.* #":%&/-*<'%-R*)c*
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)(-?/)"*%.*V#'V-*1-.-&*$%&(%*-'13&-*=3%* .-'*/%:#(-'*<'%-'*(%* .)'*/&)9013.)'*=3%* .-'*
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V);"#]#1)1#<"*()*3")*#V);%"*V7'*(%/)..)()T*1-"*-'/%-9.)'/-'*_].%1P)'*&-:)'*%"*]#;3&)*
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(%.*;&3?-*1-"/&-.R*9c*_A);"#]#1)1#<"*YqZ>T*7&%)*%"V)&1)()*%"*.)*]#;3&)*)cN*/&)9013.)*1-"%1/)()*

1-"*%.*P3%'-*"3%$-*.)V#")&*&%1#0"*]-&V)(-k*1c*A3%'/&)*(%.*;&3?-*9#-]3"1#-").#Q)(-*1-"*,Mppk*

(c*_A);"#]#1)1#<"*YqZ>T*7&%)*%"V)&1)()*%"*.)*]#;3&)*1cN*P3%'-*.)V#")&*V)(3&-*#"/%&1-"%1/)(-*

U*%"*1-"/)1/-*1-"*.-'*;&7"3.-'*9#-]3"1#-").#Q)(-'*1%&1)*(%*.)*1-&/#1).*?&%%>#'/%"/%R**

!$"?@'%Y8%'.J4%=3X-5-=%_4=1%.404.-.:e5%23%G:4X-13<:-08%%

C*.)'*-1P-*'%V)")'*(%'?30'*(%*.)*1-.-1)1#<"*(%*.-'*#":%&/-'*<'%-'*P)U*3"*#"1&%V%"/-*

;%"%&).* (%* .)* -'/%-#"/%;&)1#<"* %"* /-(-'* .-'* ;&3?-'* (%* %'/3(#-T* 1-P%&%"/%* 1-"* .)*

/%"(%"1#)*V-'/&)()*%"*.-'*&%'3./)(-'*(%*.-'*()/-'*V-&]-V0/&#1-'R**

5.* )"7.#'#'* 1-"* V#1&-'1-?#-* <?/#1-* &%$%.)* =3%* .)* )&=3#/%1/3&)* <'%)* ).&%(%(-&* (%* .-'*

]&);V%"/-'*(%*.-'*9#-V)/%&#).%'*%'*V7'*(%"')*;&)1#)'*)*.)*)?-'#1#<"*(%*P3%'-*.)V#")&*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

MYi*

=3%* &%139&%* .-'* %'?)1#-'* V%(3.)&%'R* 6%* -9'%&$)* 3"* V)U-&* "dV%&-* (%* %'?)1#-'*

V%(3.)&%'*%"/&%*.-'*]&);V%"/-'*(%.*9#-V)/%&#).*%"*%.*;&3?-*1-"/&-.*=3%*%"*%.*V)/%&#).*

9#-]3"1#-").#Q)(-R*C(%V7'T*.-'*$)'-'*=3%*1-"%1/)"*1-"*.)*1-&/#1).*?&%%>#'/%"/%*_,2*%"*

.)*J#;3&)*iqc*'-"*V7'*;&)"(%'*U*V7'*1-V?.%:-'*%"* .)'*V3%'/&)'*(%.*;&3?-*1-"/&-.R*C.*

&-(%)&* .-'* ]&);V%"/-'* 9#-]3"1#-").#Q)(-'T* .-'* /%:#(-'* <'%-'* '-"* V7'* (%"'-'* U* V7'*

1-"/#"3-'* 1-"* .)* 1-&/#1).* ?&%%>#'/%"/%R* C* V)U-&* V);"#]#1)1#<"T* '%* -9'%&$)"* )d"*

"3V%&-'-'*1)").%'*$)'13.)&%'*).&%(%(-&*(%*.)'*/&)9013.)'*=3%*&-(%)"*.-'*]&);V%"/-'*

(%.* 9#-V)/%&#).* 1-"/&-.T* V#%"/&)'* =3%* .)'* /&)9013.)'* ).&%(%(-&* (%* .-'* ]&);V%"/-'*

9#-]3"1#-").#Q)(-'* '-"* V7'* (%"')'T* 1-"* V%"-'* %'?)1#-'* $)'13.)&%'R* I)U* =3%*

V%"1#-")&T*'#"*%V9)&;-T*=3%*.-'*).$0-.-'*%"*.-'*(-'*;&3?-'*1-"/#%"%"*)d"*]&);V%"/-'*

(%* 9#-V)/%&#).* =3%* "-* %'/7"* %"* 1-"/)1/-* 1-"* .-'* /%:#(-'* <'%-'* &%1#%"/%V%"/%*

(%?-'#/)(-'R**

*

,:6/<-%ihF%L%'3./)(-'*P#'/-.<;#1-'*(%'?30'*(%*[*'%V)")'*(%* .)* #"'%&1#<"*(%.* #":%&/-*<'%-R*)c*

A3%'/&)*(%.*;&3?-*1-"/&-.k*9c*_A);"#]#1)1#<"*MZ>T*7&%)*%"V)&1)()*%"*.)*]#;3&)*)cN*,2N*1-&/#1).*



L%'3./)(-'*

MYb*

?&%%>#'/%"/%k*1c*_A);"#]#1)1#<"*YZ>*(%*.)*]#;3&)*9ck*(c*A3%'/&)*(%.*;&3?-*9#-]3"1#-").#Q)(-*1-"*

,Mppk*%c*_A);"#]#1)1#<"*MZ>T*7&%)*%"V)&1)()*%"*.)*]#;3&)*(ck*]c*_A);"#]#1)1#<"*YZ>*(%*.)*]#;3&)*

%cR**

*

5.* )"7.#'#'* (%* F6`65A*V3%'/&)* 3")* ])'%* (%* ]-&V)1#<"* <'%)* V7'* V)(3&)* %"* )V9-'*

;&3?-'* (%.* %>?%&#V%"/-R* B)'* J#;3&)'* iiC* U* 2*V3%'/&)"* 3")* ]-&V)1#<"* <'%)* (%"')* U*

1-V?)1/)* =3%* 1-"%1/)* 1-"* .-'* ;&7"3.-'k* %"* %.* ;&3?-* /&)/)(-T* %'/-'* %".)1%'* ?)&%1%"*

V7'*1-"'#'/%"/%'*?-&=3%*.)*%'/&31/3&)*/&)9%13.)&*1-"%1/)*)V9)'*1-&/#1).%'*(%.*(%]%1/-*

).$%-.)&*U*?&%(-V#")*%.*1-.-&*;&#'*(%*.)*)?-'#1#<"*<'%)*.)V#")&R*6#"*%V9)&;-T*%.*;&3?-*

1-"/&-.* ?&%'%"/)* 3")* &%(* /&)9%13.)&* V%"-'* 1-"/#"3)T* U* %.* &%V-(%.)(-* -'/%-").* %'*

$#'#9.%*?&#"1#?).V%"/%*%"*.)*1-&/#1).*?&%%>#'/%"/%*_)'/%&#'1-'*%"*.)*J#;3&)*iiFcR*5.*;&3?-*

/&)/)(-* 1-"* %.* ?0?/#(-* V3%'/&)* )?-'#1#<"* -'/%-").* ?&#"1#?).V%"/%* (%"/&-* (%* .-'*

;&7"3.-'*(%.*9#-V)/%&#).*_)'/%&#'1-'*%"*.)*J#;3&)*iiHcR*

*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

MY[*

*

,:6/<-%iiF*L%'3./)(-'*(%*F6`65A*[*'%V)")'*(%'?30'*(%*.)*1-.-1)1#<"*(%.* #":%&/-R*)c*A3%'/&)*

(%.* ;&3?-* 1-"/&-.k* 9c* _A);"#]#1)1#<"* YqZ>T* 7&%)* %"V)&1)()* %"* .)* ]#;3&)* )cN* _�c* /%:#(-* <'%-*

-'/%-").k* 1c* A3%'/&)* (%* ;&3?-* 9#-]3"1#-").#Q)(-* 1-"* ,Mppk* (c* _A);"#]#1)1#<"* YqZ>T* 7&%)*

%"V)&1)()*%"*.)*]#;3&)*1cN**_�c*/%:#(-*<'%-*-'/%-").R*

*



H#'13'#<"*

MYa*

m! &:=./=:e5%

5.* -9:%/#$-* ?&#"1#?).* (%* %'/)* /%'#'* ]3%* %$).3)&* .)'* #V?.#1)1#-"%'* 9#-.<;#1)'* (%* .)*

#"P#9#1#<"*(%.*])1/-&*(%*1&%1#V#%"/-*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"R**

*

m8E! &:=./=:e5%23%04=%<3=/01-24=%230%_<:X3<%3=1/2:4%

,)&)* %..-T* (%1#(#V-'* &%).#Q)&* ?&#V%&)V%"/%* 3"* %'/3(#-* $7) #$@("T* 1-"* %.* ?&-?<'#/-* (%*

1-V?&-9)&*%.*%]%1/-*#"P#9#(-&*(%*(-'*?0?/#(-'*'-9&%*%'/%*])1/-&*(%*1&%1#V#%"/-R*5'/-'*

?0?/#(-'T* ,Mb* U* ,MppT* 'S* P)9S)"* '#(-* /%'/)(-'* %"* %.* PS;)(-T* ?%&-* "-* P)9S)"* '#(-*

%$).3)(-'*%"*%.*1)V?-*(%.*/%:#(-*<'%-R*H%*)PS*=3%*"3%'/&-*V-(%.-*$7)#$@(")(%*%.%11#<"*

]3%&)"*.)'*10.3.)'*A2XKX`5M*?&%`-'/%-9.7'/#1)'R**

B)'*10.3.)'*A2XKX`5M*/#%"%"*.)*1)?)1#()(*(%*(#]%&%"1#)&'%*%"*-'/%-9.)'/-'*U*-'/%-1#/-'*

U*%>#'/%"*%'/3(#-'*=3%*1-"]#&V)"*=3%*]-&V)"*/%:#(-*<'%-*1).1#]#1)(-*$7)#$@(")_C"'%.V%*

%/*).R*YZZZk*K)h%31P#*%/*).R*YZMZcR*6%;d"*%.*%'/3(#-*(%*K)h%31P#*%/*).*_YZMZcT).)'*10.3.)'*

A2XKX`5M* '%*V3%'/&)"*V3U* '%"'#9.%'* )* K+J`rM* U* )* '3* #"P#9#1#<"R* C'#V#'V-T* K+J`rM*

'3?&#V%*.)*(#]%&%"1#)1#<"*-'/%-9.7'/#1)*(%*.)'*10.3.)'*(%*.)*V0(3.)*-'%)T*V#%"/&)'*=3%*

'3* #"P#9#1#<"* .#9%&)* )* .)'* 10.3.)'* %'/&-V).%'* (%* '3* (%/%"1#<"* (%* (#]%&%"1#)1#<"T*

])1#.#/)"(-* .)* ]-&V)1#<"* (%* -'/%-9.)'/-'* (#]%&%"1#)(-'R* 5"* "3%'/&-* ?&#V%&* %'/3(#-* $7)

#$@("*1-V?&-9)V-'T*%"*?&#V%&*.3;)&T*=3%*.-'*?0?/#(-'*,Mb*U*,Mpp*#"P#9%"*)*K+J`rMR*5"*

'%;3"(-* .3;)&T* .)*(%/%&V#")1#<"*(%* .)*%>?&%'#<"*(%*?&-/%S")'*1-(#]#1)(-&)'*(%*;%"%'*

%"* &%V-(%.)1#<"*<'%)*=3%* ..%$)V-'*)* 1)9-*)* /&)$0'*(%.*L%).*K#V%*=,2L*V-'/&<*=3%*

%'/-'* V)&1)(-&%'* %'/7"* #"1&%V%"/)(-'* %"* .-'* ;&3?-'* 1%.3.)&%'* /&)/)(-'* 1-"* .-'*

?0?/#(-'R**

B)* (#]%&%"1#)1#<"* (%* .-'* ?&%13&'-&%'* -'/%-9.7'/#1-'* ?3%(%* '%&* V-"#/-&#Q)()* ?-&* .)*

%>?&%'#<"* (%* ?&-/%S")'* =3%* 1-V?-"%"* .)* V)/&#Q* <'%)T* 1-V-* %.* 1-.7;%"-* /#?-* 8T* U*

V)&1)(-&%'* (%* (#]%&%"1#)1#<"* <'%)T* 1-V-* .)* ]-'])/)')* ).1).#")* U* .)* -'/%-1).1#")R*

_\)"''%"'*%/*).R*YZZqcR*D/&-*V)&1)(-&*-'/%-9.7'/#1-T*1-V-*29])M*-*L!EoYT*%.*?&#V%&*

])1/-&* (%* /&)"'1&#?1#<"* %'?%1S]#1-* (%* -'/%-9.)'/-'* =3%* '%* #(%"/#]#1<T* '%* %>?&%')* (%*



8V?.#1)1#-"%'*9#-.<;#1)'*(%*.)*#"P#9#1#<"*(%*K+J`rM*%"*.)*-'/%-#"/%;&)1#<"N*%'/3(#-*$7)#$@(")%*$7)#$#"B)*

MXZ*

]-&V)*/%V?&)")*%"*%.*.#"):%*-'/%-9.7'/#1-*U*%'*"%1%')&#-*?)&)*%.*(%')&&-..-*(%*/%:#(-'*

V#"%&).#Q)(-'*_J&)"1%'1P#*MaaacR**

5"* &%]%&%"1#)* )* .-'* &%'3./)(-'* -9/%"#(-'* 1-"* .)* -'/%-1).1#")T* .)*V)U-&* %>?&%'#<"* (%*

%'/)* ?&-/%S")* '%* %"13%"/&)* 1-"* %.* ;&3?-* /&)/)(-* 1-"* K+J`rM�,Mb* %"* .-'* /#%V?-'*

#"#1#).%'*(%*=,2LR*5.*#"1&%V%"/-*(%*%'/)*?&-/%S")*?3%(%*'#;"#]#1)&*=3%*%.* /&)/)V#%"/-*

1-"* %.* ?0?/#(-* ,MbT* )* /&)$0'* (%* .)* #"P#9#1#<"* (%* K+J`rMT* )1%.%&)* .)* (#]%&%"1#)1#<"*

-'/%-9.7'/#1)* (3&)"/%* .)'* ?&#V%&)'* Yp* P-&)'R* B)* -'/%-1).1#")* %'* 3")* ?&-/%S")* "-*

1-.7;%"#1)* '%1&%/)()* ?-&* .-'* -'/%-9.)'/-'T* '%* %"13%"/&)* %"* .)* V)/&#Q* %>/&)1%.3.)&* U*

:3%;)*3"*?)?%.*#V?-&/)"/%*%"*.)*V#"%&).#Q)1#<"*<'%)*_E)h)"#'P#*%/*).R*YZMYcR**

n3&*E#%(%"*%/*).*_Q3&*E#%(%"*%/*).R*YZZXc)#"$%'/#;)&-"*.-'*?%&]#.%'*(%*%>?&%'#<"*(%*;%"%'*

%'?%1S]#1-'* (%* P3%'-* %"* .-'* -'/%-9.)'/-'T* '3;#&#%"(-* =3%* .-'* d"#1-'* V)&1)(-&%'*

%'?%1S]#1-'*(%.*]%"-/#?-*-'/%-9.7'/#1-*'-"*.)*-'/%-1).1#")*U*.)*'#).-?&-/%S")*(%*P3%'-T*

'#%"(-*V)&1)(-&%'*(%*-'/%-9.)'/-'*V)(3&-'R*6#"*%V9)&;-T*%"*.-'*&%'3./)(-'*-9/%"#(-'*

%"*%'/%*%'/3(#-T*.)*-'/%-1).1#")*'%*%>?&%')*)*/#%V?-'*1-&/-'T*.-*=3%*?-(&S)*#"(#1)&*3")*

V)(3&)1#<"*/%V?&)")*(%*.-'*-'/%-9.)'/-'R*

5.*P%1P-*(%*=3%*P)U)*3"*#"1&%V%"/-*%"*.)*%>?&%'#<"*(%*-'/%-1).1#")*)*.-'*(-'*(S)'*%"*

%.* ;&3?-* /&)/)(-* '-.)V%"/%* 1-"* ,Mb* '3;#%&%* =3%* %'/%* ?0?/#(-* )1/d)* "-* '-.)V%"/%*

V%(#)"/%*.)*#"P#9#1#<"*(%*K+J`rM*'#"-*=3%*/)V9#0"*#"/%&)11#-")*(%*).;3")*V)"%&)*1-"*

-/&-'* 1-V?-"%"/%'* 9#-.<;#1-'* =3%* )]%1/)"* )* .)* &%'?3%'/)* (%* .-'* -'/%-9.)'/-'R* 5.*

%'/3(#-*(%*%'/)'*#"/%&)11#-"%'*=3%()*]3%&)*(%.*).1)"1%*(%*%'/%*%'/3(#-T*)3"=3%*'%*%'/7*

?.)"#]#1)"(-*&%).#Q)&*%'/3(#-'*]3/3&-'*%"*%'/)*.S"%)R*

5"* &%]%&%"1#)* ).* V)&1)(-&* 29])M* -* L!EoYT* %'* %>?&%')(-* (%* ]-&V)* /%V?&)")* %"* %.*

.#"):%* -'/%-9.7'/#1-* U* %'* "%1%')&#-* ?)&)* %.* (%')&&-..-* (%* /%:#(-'* V#"%&).#Q)(-'*

_J&)"1%'1P#* MaaacR* B)* %>?&%'#<"* (%* L!EoY* '%* V3%'/&)* "-&V).V%"/%* ).* #"#1#-* (%* .)*

(#]%&%"1#)1#<"* U* %'* %'%"1#).* ?)&)* %.* .#"):%* (%* .-'* -'/%-9.)'/-'* )* ?)&/#&* (%* 10.3.)'*

V%'%"=3#V).%'* %'/&-V).%'R* C'S* '%* V3%'/&)* /V)9#%"* %"* .-'* &%'3./)(-'* (%* "3%'/&-*

%'/3(#-T*%"*%.*13).*.)*%>?&%'#<"*(%*%'/)*?&-/%S")*%'*)./)*(%'(%*%.*?&#"1#?#-*/)"/-*%"*%.*

;&3?-*1-"/&-.*1-V-*%"*.-'*;&3?-'*/&)/)(-'*1-"*.-'*?0?/#(-'T*'#%"(-*#"]%&#-&*%"*%.*;&3?-*

(%* K+J`rMR* L!EoY* :3%;)* 3"* ?)?%.* %'%"1#).* %"* %.* ?&-1%'-* (%* ]-&V)1#<"* <'%)* U*

V)(3&)1#<"*-'/%-9.7'/#1)k*%'*?-&*%..-*=3%*(%/%&V#")V-'*'3*%>?&%'#<"*%"*%.*=,2LR*B)*



H#'13'#<"*

MXM*

%>?&%'#<"*(%*L!EoY*)*.)'*Yp*P-&)'*%'*V%"-'*(%*.)*V#/)(*%"*%.*;&3?-*1-"/&-.T*=3%*%"*

.-'*;&3?-'* /&)/)(-'* 1-"*?0?/#(-'T*%>?&%'<"*=3%* '#;3%*'#%"(-*V)U-&*=3%*%"*%.* ;&3?-*

1-"/&-.*U*%"*%.*;&3?-*/&)/)(-*'-.)V%"/%*1-"*K+J`rMT*=3%*%'*%.*=3%*V%"-&*%>?&%'#<"*

V3%'/&)R*,-&*-/&)*?)&/%T*%.*P%1P-*(%*=3%*%.*;&3?-*K+J`rM�,Mb*)3V%"/%*/)"/-*)*.-'*(-'*

(S)'* ?%&-* %.* ;&3?-* 1-"/&-.* "-* )3V%"/%* P)'/)* ?)')(-'* 13)/&-* (S)'T* '3;#%&%* =3%* %.*

/&)/)V#%"/-* 1-"* %.* ?0?/#(-* ,Mb* ?3%(%* )1%.%&)&* .)* %>?&%'#<"* (%* L!EoY* UT* )'ST* .)*

(#]%&%"1#)1#<"*-'/%-9.7'/#1)R**

H3&)"/%* .)* (#]%&%"1#)1#<"* -'/%-9.7'/#1)T* L!EoY* &%;3.)* .)* %>?&%'#<"* (%* ?&-/%S")'* (%*

V)/&#Q*<'%)T*1-V-*%.*1-.7;%"-*/#?-*8R*5.*1-.7;%"-*/#?-*8*%'*.)*?&-/%S")*(%*.)*V)/&#Q*=3%*

V7'* '%* ?&-(31%* (3&)"/%* .)* ?&-.#]%&)1#<"* (%* -'/%-9.)'/-'* U* .)* =3%* '%* %"13%"/&)*V7'*

)93"()"/%V%"/%* %"* .)* V)/&#Q* <'%)* _5.hP#(#&* %/* ).R* YZM[cR* 6%* /&)/)* (%.* ?&#"1#?).*

V)&1)(-&* (%* .)* (#]%&%"1#)1#<"* -'/%-9.7'/#1)* %* #"/%&$#%"%* %"* .)* 'S"/%'#'* (%* .)* V)/&#Q*

%>/&)1%.3.)&*_+%-&;%*%/*).R*YZZicR*B)*]3"1#<"*?&#"1#?).*(%*.-'*-'/%-9.)'/-'*(#]%&%"1#)(-'*

%'*.)*'S"/%'#'*(%*1-.7;%"-R*5"*"3%'/&-*%'/3(#-T*.)*%>?&%'#<"*(%.*1-.7;%"-*/#?-*8*%'*V)U-&*

%"*.)'*10.3.)'*/&)/)()'*1-"*K+J`rM�,Mb*U*,Mb*=3%*%.*;&3?-*1-"/&-.R*5'/%*)3V%"/-*U)*%'*

"-/-&#-* .)'* ?&#V%&)'* i* P-&)'T* Yp* P-&)'* U* (-'* (S)'* &%'?%1/-* ).* ;&3?-* 1-"/&-.R* 5.*

#"1&%V%"/-* (%* .)* %>?&%'#<"* (%.* 1-.7;%"-* /#?-* 8* '3;#%&%* =3%* %.* /&)/)V#%"/-* 1-"* .-'*

?0?/#(-'*#"P#9#(-&%'*(%*K+J`rM*?&-V3%$%"*.)*(%?-'#1#<"*(%*V)/&#Q*%>/&)1%.3.)&R*

C*.-'*13)/&-*(S)'*'%*?&-(31%*3"*)3V%"/-*(%*.)*%>?&%'#<"*(%*1-.7;%"-*/#?-*8*%"*%.*;&3?-*

1-"/&-.T* )3"=3%* 1)9%* (%'/)1)&* =3%* /)V9#0"* '#;3%* )3V%"/)"(-* %"* .-'* ;&3?-'* (%*

%'/3(#-T* 1-"*(#]%&%"1#)'* '#;"#]#1)/#$)'R*5'/-'* &%'3./)(-'* '3;#%&%"*=3%* .-'*?0?/#(-'T*%"*

%'?%1#).* ,MbT* ?&-$-1)"* 3"* #"1&%V%"/-* %"* .)* %>?&%'#<"* (%.* 1-.7;%"-T* .-* =3%* ?-(&S)*

#V?.#1)&*3")*)1%.%&)1#<"*%"*.)*(#]%&%"1#)1#<"*-'/%-9.7'/#1)T*'#%"(-*0'/)*V7'*/%V?&)")*

=3%*%"*1-"(#1#-"%'*"-&V).%'R*

5.* 1-.7;%"-* /#?-* 8* %'* 3"* ?)&7V%/&-* 1.)$%* ?)&)* .)* (%/%&V#")1#<"* (%* .)* (#]%&%"1#)1#<"*

1%.3.)&*-'/%-9.7'/#1)T*?%&-*"-*%'*%>1.3'#$-*(%*.-'*-'/%-9.)'/-'k*%'*?-&*%..-*=3%*=3#'#V-'*
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V-'/&)"(-*3"*?#1-*(%*%>?&%'#<"*)*.)*13)&/)*U*=3#"/)*'%V)")R*5"*"3%'/&-*%'/3(#-T*)*.-'*
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/#/)"#-R*5>#'/%"* &%]%&%"1#)'*?&%$#)'*%"* .)'*=3%* '%*P)"* &%).#Q)(-* ]3"1#-").#Q)1#-"%'*(%*
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(%* .)* V)/&#Q* %>/&)1%.3.)&T* '#%"(-* 3")* ])V#.#)* (%* %"Q#V)'* '%1&%/)()'* ?-&* 10.3.)'*
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Abstract

Osseointegration of implants is conversely related to the generation of a fibrous tissue capsule around the implant by the host

environment. Although TGF-β1 plays many roles in regeneration processes, it is the cytokine to be mostly associated to the

production of fibrotic tissue and thus, its inhibition has demonstrated to be beneficial to prevent several fibrotic reactions.

Surface biofunctionalization enables the immobilization of biologically active molecules on an implant surface to tailor the

biological response of the host. Here, we studied in vitro biological effects of biofunctionalized CP-Ti surfaces with a TGF-

β1 inhibitor peptide, P144. A reliable biofunctionalization process that tethers P144 peptides to commercially pure titanium

was developed. Differentiation of human mesenchymal stem cells, osteoblasts and fibroblasts on P144-functionalized and

control surfaces was assessed at the gene expression and protein production levels. Results showed that P144-functionalized

surfaces reduced expression and production of fibrotic differentiation markers and increased osteoblastic differentiation

markers. Therefore, biofunctionalization of surfaces with TGF-β1 inhibitor peptides are an alternative promising strategy for

inducing osseointegration around medical devices and implants.
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1 Introduction

The transforming growth factor β (TGF-β) is a member of a

cytokine family that regulates the balance between cell mass

and extracellular matrix. Three isoforms of this cytokine

(TGF-β1, TGF-β2 and TGF-β3) are present in the extra-

cellular matrix and are expressed by stem cells. TGF-β

increases deposition of collagen and other proteins directly

stimulating the expression of the corresponding genes and

inhibiting the synthesis of collagenase [1, 2]. In chronic

hepatic inflammation, the secretion of TGF-β in the liver is

closely related to fibro genesis [3]. In bone, the most

abundant isoform of TGF-β is TGF-β1.

As for the regeneration of bone, there is considerable

controversy regarding the role of TGF-β. TGF-β1 has been

shown to promote osteoblast proliferation, but also to be an

inhibitor of alkaline phosphatase and osteoblast miner-

alization [4]. Although the effectiveness of TGF-β1 for

bone repair has been demonstrated in several animal studies

using either large (10–335 µg) [5–7] or small doses

(0.3–1.0 μg) [8, 9] of the cytokine, other studies have pro-

ven TGF-β1 to be ineffective and even detrimental to bone

regeneration [10–13]. Aspenberg et al. [10] placed titanium

implants in rat tibiae that had been treated with 1.33 or

1000 ng TGF-β1 and compared them with untreated con-

trols, obtaining a negative correlation between the amount

of administered TGF-β1 and bone formation. Nikolidakis

et al. [13] conducted a similar study inserting implants

loaded with 0.5 or 1 mg of TGF-β1 in goat femurs, and

obtained analogous results. Authors proposed that TGF-

β1 stimulates fibrotic reactions in bone healing just as it

does in other tissues. Similarly Tielinen et al. [11] inserted

bio-absorbable implants containing 50 μg of TGF-β1 in rat

distal femurs. After 3 weeks of implantation, histological

analysis showed a fibroblast-rich mesenchymal tissue

within the defects treated with TGF-β1. Finally, Ueda et al.

[12] demonstrated that a single dose of 0.1 μg of TGF-β1

was ineffective in promoting bone formation in rabbit cra-

nial defects after 6 weeks of implantation. In this case, rapid

diffusion of the growth factor was suggested as the most

plausible reason for this detrimental effect on bone

formation.

Endoosseous metallic implants are encapsulated by an

undesirable fibrous tissue layer with thickness that depends

on the virulence of the host reaction and micro-

displacements between the implant and the bone bed [14,

15]. This formation of the fibrous tissue layer may lead to

bad vascularization of periimplant tissues and thus, low

stability of the implant may occur. The inhibition of TGF-

β1 could, therefore, reduce the formation of fibrous tissue

around the implant and promote bone regeneration.

Borrás-Cuesta et. al. have developed a series of peptides

that inhibit TGF-β activity [3], [16, 17] by blocking

interaction with cellular receptors, thereby preventing their

interaction with cells. These peptides have demonstrated

their beneficial effect by inhibiting fibrogenesis in cirrhotic

rat livers [3] and angiogenesis [17]. They have not yet been

evaluated in bone in vitro or in vivo, although unpublished

studies suggest beneficial effects on cartilage regeneration.

Specifically, P144 (NH2-TSLDASIIWAMMQN-OH) is a

peptide derived from the TGF-β type III receptor found at

the cytoskeleton of multiple cell types. P144 interacts

with TGF-β1 in the region where the cytokine connects with

the cell receptor and blocks the cell signaling pathway

[3, 17, 18].

Our previous studies have demonstrated that other TGF-

β inhibitor peptides developed by Borrás-Cuesta et. al.; i.e.:

P17, can be immobilized on synthetic substrates via sila-

nization and crosslinking. After immobilization, these

peptides retained their biological activity by reducing

SMAD2 phosphorylation on TGF-β1 stimulated cells [19,

20]. Here we used P144 peptide due to higher solubility

than P17 on anhydrous solvents used for functionalization

and higher inhibition of TGF-β1 activity of P144 than P17.

The objective of this work was to study the fibroblast and

osteoblast differentiation response on commercially pure

titanium surfaces functionalized with a TGF-β1 inhibitor

peptide, P144. Covalent immobilization of the peptide was

accomplished via optimized silanization and crosslinking

methods [21].

2 Experimental

2.1 Materials

Bars of 10 mm in diameter of commercially pure titanium

grade 2 (Ti) were purchased from Daido Steel Co. (Nagoya,

Japan). 96% ethanol and acetone were purchased from

Panreac S.A (Barcelona, Spain). Sodium hydroxide

(NaOH), 2-propanol, anhydrous toluene, anhydrous cyclo-

hexane, 3-aminopropyltriethoxysilane (APTES), malonic

acid (Mal), dimethyl formamide (DMF), N,N,N′,N′-Tetra-

methyl-O-(1H-benzotriazol-1-yl) uronium hexafluoropho-

sphate (HBTU), N,N-Diisopropylethylamine (DIEA),

Ethylenediaminetetraacetic acid (EDTA), glycine, metha-

nol, sodium deoxycholate, Trizma base, Trizma hydro-

chloride, sodium dodecyl sulfate (SDS), Bovine Serum

Albumin (BSA) and Ponceau S solution were purchased

from Sigma-Aldrich (St. Louis, MO, USA). Penicillin-

streptomycin, L-glutamine, phosphate-buffered saline

(PBS) and alpha minimum essential medium (α-MEM)

were purchased from Gibco Life technologies (New York

City, NY, USA). Protease inhibitor cocktail, rabbit-anti-

phospho-SMAD2 antibody and mouse-anti-rabbit perox-

idase coupled secondary antibody were purchased from Cell
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Signaling (Danvers, MA, USA). FITC-streptavidin con-

jugate was purchased from Anaspec (Fremont, CA, USA).

Chemiluminiscence detection kit Lumi-LightPLUS was

purchased from Roche GmbH, (Mannheim, Germany).

Acrylamide:Bis (29:1), ammonium persulfate (APS), tetra-

methylethylenediamine (TEMED), bromophenol blue and

dithiothreitol (DTT) were purchased from Bio-Rad (Her-

cules, CA, USA). Alkaline Phosphatase Assay Kit (Col-

orimetric) was purchased from Abcam (Cambridge, UK).

Osteocalcin Human Direct ELISA kit from Life Tech-

nologies (Carlsbad, CA,USA) was used to determine

osteocalcin production. To quantify total protein production

the BCA Protein Assay was purchased from Pierce (Wal-

tham, MA, USA). To determine gene expression, RNeasy®

Mini Kit, QuantiTect Reverse Transcription Kit and

QuantiTect SYBR Green RT-PCR Kit were purchased from

Qiagen (Hilden, Germany). Primers were purchased from

the Qiagen (Hilden, Germany) to amplify specific genes of

osteoblast and fibroblast differentiation (Table 1). Human

recombinant TGF-β1 was purchased from Prospec (Ness-

Ziona, Israel). MP144 (H-KGGGGGGTSLDASII-

WAMMQN-OH) is a peptide derived from the

P144 sequence [3]. MP144 includes a lysine and 6 glycines

at the N-terminus of P144. The lysine enables direct reac-

tion with the linker to induce covalent tethering to the

modified surface. The glycines space the peptide from the

surface and thus are aimed to increase P144 molecular

interaction probabilities. Additionally, a biotinylated P144

peptide was used to determine the amount of peptide

anchored on the surface as well as its mechanical stability.

MP144 and biotinylated P144 were synthesized by solid-

phase peptide synthesis method [22] in an automatic APEX

396 multiple peptide synthesizer (AAPPTEC LLC) and

kindly furnished by Digna Biotech (Madrid, Spain).

3 Methods

3.1 Biofunctionalization of CP-Ti surfaces with TGF-b
inhibitor peptides

Functionalization of CP-Ti surfaces was attained by a 4 step

process [20]. The samples were first grinded with silicon

carbide and mirror polished (Ra ≤ 50 nm) with alumina

suspensions (1 µm and 0.05 µm mean size). After polishing,

the samples were washed 5 min by ultrasonication in

cyclohexane, isopropanol, distilled water and acetone. The

clean and polished CP-Ti samples were immersed in NaOH

5mol/l at 60 °C for 24 h (Step 1) to form reactive –OH

groups on the surface. After etching, the samples were

immersed in distilled water during 30 min three times,

washed with acetone and dried with N2 [23]. The surfaces

were then silanized (Step 2) by immersion in a 30 mM

APTES solution in anhydrous toluene at 70 °C during 1 h

with agitation and nitrogen atmosphere. After silanization,

the samples were sonicated in anhydrous toluene for 15 min

and washed with ethanol, isopropanol, distilled water and

acetone and dried with N2. Subsequently, tethering of a

chemical linker, malonic acid was performed (Step 3). To

do so, the silanized surfaces were treated by immersing

them into a dimethylformamide (DMF) solution containing

malonic acid (Mal) 10 mM, O-benzotriazole-N,N,N’,N’-

tetramethyl-uronium-hexafluoro-phosphate (HBTU) 30 mM

and di-isopropylethylamine (DIEA) 100 mM. The cross-

linker solution was used during 2 h at room temperature

with agitation. Then the samples were washed in pure DMF

twice. Finally, covalent conjugation of oligopeptides (Step

4) on Ti surfaces was accomplished by immersing overnight

the treated Ti discs into a DMF solution containing 0.2 mM

of the MP144 peptide at room temperature. Finally, the

samples were washed with pure DMF and ethanol twice and

dried with N2.

3.2 X ray photoelectron spectroscopy (XPS)

XPS analysis was conducted with a Quantum 2000 spec-

trometer (Physical Instruments, USA) using a mono-

chromated Al Kα beam of 1 mm spot size at 45° with

respect to the analyzed surface and a step size of 1 eV

(4 scans/sample). Chemical composition was assessed using

CASA XPS v. 2.3.16 software (Teignmouth, UK). Two

replicas of each condition were analyzed.

Table 1 Primer DNA sequences used in the qPCR assay

Alpha-SMA mouse forward 5′-cccacccagagtggagaa-3′

Alpha-SMA mouse reverse 5′-acatagctggagcagcgtct-3′

Beta-actin mouse forward 5′-ctaaggccaaccgtgaaaag-3′

Beta-actin mouse reverse 5′-accagaggcatacagggaca-3′

ALP mouse forward 5′-cggatcctgaccaaaaacc-3′

ALP mouse reverse 5′-tcatgatgtccgtggtcaat-3′

Osteocalcin mouse forward 5′-agactccggcgctacctt-3′

Osteocalcin mouse reverse 5′-ctcgtcacaagcagggttaag-3′

RUNX2 mouse forward 5′-gcccaggcgtatttcaga-3′

RUNX2 mouse reverse 5′-tgcctggctcttcttactgag-3′

Col1alpha1 mouse forward 5′-catgttcagctttgtggacct-3′

Col1alpha1 mouse reverse 5′-gcagctgacttcagggatgt-3′

MMP2 mouse forward 5′-taacctggatgccgtcgt-3′

MMP2 mouse reverse 5′-ttcaggtaataagcacccttgaa-3′

MMP3 mouse forward 5′-ttgttctttgatgcagtcagc-3′

MMP3 mouse reverse 5′-gatttgcgccaaaagtgc-3′

MMP9 mouse forward 5′-acgacatagacggcatcca-3′

MMP9 mouse reverse 5′-gctgtggttcagttgtggtg-3′

Fibronectin mouse forward 5′-cggagagagtgcccctacta-3′

Fibronectin mouse reverse 5′-cgatattggtgaatcgcaga-3′
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3.3 Mechanical stability of the coatings and
quantification of peptides

In order to visualize the peptide coatings, P144 peptides

containing a biotin molecule at the C-terminus were

immobilized on 3 replicas of the different CP-Ti surfaces

following the same previously-described protocol. After-

wards, the peptide-coated surfaces were immersed in 5 mg/

ml of streptavidin-FITC conjugate dissolved in 10 mM

phosphate buffer (PBS), 150 mM NaCl, pH 7.2, with 2%

BSA and 2 mM of sodium azide overnight and washed with

ethanol, isopropanol, water and acetone. Then, FITC-

labeled peptide-coated surfaces were washed with distilled

water and mechanically challenged by ultrasonication in

distilled water for 2 h at room temperature. Fluorescence

visualization was performed after different times of ultra-

sonication and fluorescence intensity was evaluated by

means of Image J 1.47 v software.

To quantify the amount of peptide initially present on the

surface after functionalization samples with adsorbed FITC-

fluorescent peptides were immersed in NaOH 0.1 mol/l and

ultrasonicated for 3 h or until no fluorescence was detected

on the surface of each sample [21, 24–27]. Subsequently,

the NaOH solutions containing the released peptides were

collected and analyzed using a spectrofluorophotometer [25,

26] (Infinite® 200pro Nanoquant Microplate reader, Tecan,

Switzerland). The excitation and emission wavelengths

were set at 495 and 520 nm, respectively according to the

values for the FITC probe.

3.4 Western blot of p-SMAD2

MC3T3-E1 murine cells were cultured in α-MEM supple-

mented with 1% penicillin and 1% L-Glutamine. When the

necessary number of cells was reached, 500.000 cells were

transferred to 6 cm petri dish. After 24 h of cell adhesion,

serum free medium supplemented with 0.7 ng/ml of TGF-β1,

was added to the different CP-Ti surfaces with the adhered

cells and incubated at 37 °C for 30min. Subsequently, the

medium was transferred to the cells and incubated at 37 °C

for 1 h. Then cells were lysed with RIPA buffer (50 mM Tris-

HCl, pH 7.6, 150 mM NaCl, 0.25% sodium deoxycholate,

0.1% SDS, 1 mM EDTA, plus protease inhibitors) and cen-

trifuged (12,000g, 10 min, 4 °C). Total protein of super-

natants was determined by the bicinchoninic acid assay and

equal amounts were size-fractionized in SDS-PAGE under

reducing conditions (100V, 40mA/gel), transferred to

nitrocellulose membrane (60 V; 4 °C, overnight) and stained

with Ponceau S solution. Membranes were blocked in TBS-T

buffer (0.9% NaCl, 0.02M Tris pH 7.5, 0.05% Tween-20,

5% BSA; 1 h; RT) previous to incubation with rabbit-anti-

phospho SMAD2 antibody (1:500). Detection was performed

with mouse-anti-rabbit peroxidase coupled secondary

antibody in TBS-T buffer and an enhanced chemiluminis-

cence (ECL) kit. Bands were quantified with a digital image

analyzer (Quantity One Quantitation SoftwareTM; Bio-Rad,

Hercules, CA, USA) on unsaturated X-ray films. Two ana-

lyses per sample were made.

3.5 Gene expression of fibroblasts and osteoblasts
on biofunctionalized surfaces

Gene expression by fibroblasts was determined using NIH/

3T3 cells. 40,000 cells were seeded at each well containing

the different CP-Ti surfaces. Tissue culture plastic (TCPS)

was used as control substrate. Experiments were conducted

in triplicate. Cells were cultured with D-MEM supple-

mented with 1% penicilin/streptomicin, 1% L-glutamine

and 0.5 ng/ml of TGF-β1. After one day of culture 10% of

FBS was added to the medium and the medium was

changed every day. Cells were harvested at days 1, 3 and 7

using RLT buffer from the Qiagen’s RNeAsy Kit.

Gene expression by osteoblasts was determined using

MC3T3-E1 cells. The culture media used was alpha-MEM

supplemented with 1% penicilin/streptomicin 1% L-

glutamine and 0.5 ng/ml of TGF-β1. Additionally, 10%

FBS and osteogenic factors (10 mM β-glycerol phosphate,

50 μg/ml ascorbic acid and 50 μM dexamethasone) were

added from the second day of culture. MC3T3-E1 cells

were harvested after 2, 7, 14 and 21 days of culture.

RNA from the different samples was extracted and pur-

ified. RNA to cDNA transcription was performed using

Qiagen’s RNeAsy Kit and QuantiTect Reverse Transcrip-

tion Kit, respectively, following manufacturers’ instruc-

tions. cDNA products were diluted to 1 ng/µL and used as

real-time quantitative polymerase chain reaction (RT-

qPCR) templates. 1 μM of the corresponding primers (Table

1) were added to the templates. SYBR Green RT-qPCR

analyses were carried out using the QuantiTect SYBR

Green RT-PCR Kit in a StepOnePlus real-time PCR ana-

lyzer (Thermo Fisher Scientific, Waltham, MA, USA).

Specificity of each RT-qPCR reaction was determined by

melting curve analysis. All samples were normalized by the

expression levels of β-actin (reference gene) and fold

changes were related to Control at the first day of harvest as

follows [28]:

FC¼
E
ΔCtarget Ti sample"controlð Þ½ &
target

E
ΔCreference Ti sample"controlð Þ½ &
reference

ð1Þ

where ΔC is the median value for the quantification cycle

for the triplicate of each sample and E is the amplification

efficiency, determined from the slope of the log-linear

portion of the calibration-curve, as

E¼10
1

slope½ & ð2Þ
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3.6 Alkaline phosphatase (ALP) and osteocalcin
production (OC) of human mesenchymal stem
cells on biofunctionalized surfaces

ALP activity and OC production of human mesenchymal

stem cells on the differently treated CP-Ti surfaces were

assessed. Experiments were conducted in triplicate. Cells

were harvested after 7, 14, and 21 days in culture. 10,000

cells were seeded on each CP-Ti surface and cultured in

Advance-MEM with 1% penicilin/streptomicin, 1% L-glu-

tamine, 0.5 ng/ml of TGF-β1 and osteogenic factors

(10 mM β-glycerol phosphate, 50 μg/ml ascorbic acid and

50 μM dexamethasone).

The measurement of ALP activity was performed using

the Alkaline Phosphatase Assay Kit (Colorimetric) following

manufacturer’s instruction. ALP quantification and the stan-

dard curve were determined using an Infinite 200 Pro spec-

trofluorophotometer (Tecan, Männedorf, Switzerland).

Similarly, OC production was determined using Osteocalcin

Human Direct ELISA kit (Invitrogen, Life Technologies,

Waltham, MA, USA) following manufacturer’s instructions.

4 Results

4.1 Fabrication and characterization of
biofunctionalized surfaces with coatings of
MP144 TGF-β inhibitor peptides

Peptide biofunctionalized CP-Ti surfaces were obtained

through a 4-step method using APTES as coupling agent

and malonic acid as crosslinker. Activation with NaOH was

conducted to generate abundant hydroxyl groups at the CP-

Ti surfaces. Immobilization of APTES was achieved

through hydrolysis of ethoxy groups and reaction with

hydroxyl groups present on the activated CP-Ti surfaces

forming Si–O–Ti and Si–O–Si bonds [29]. Malonic acid

and HBTU were then let to react with silanized surfaces to

obtain an amide bond between APTES and malonic acid

[21]. Finally, the covalent binding of the oligopeptide

MP144 is achieved by the covalent reaction of the peptide

amino groups with the free ester of the malonic acid on the

surface [21]. We presented further details of the functio-

nalization process elsewhere [20, 21].

In this work, XPS analysis was used to confirm the

proper functionalization process. After activation of CP-Ti

surfaces with NaOH an increase in sodium and oxygen was

detected due to the transformation of the titanium oxide

layer into a sodium titanate layer [30] and the formation of

hydroxyl groups on the surface (Table 2). After silanization,

an increase in nitrogen and silicon was detected indicating

the presence of APTES on the surface. After anchoring the

linker, the quantity of carbon increased suggesting the

presence of malonic acid on the surface. Finally, the pre-

sence of the MP144 peptide was confirmed by an increase

in carbon and nitrogen. Additionally, the O/Ti ratio

increased after each step of the functionalization process

indicating the increase of organic species on the surface

after each of steps of the peptide coating process.

The amount of peptide immobilized on the CP-Ti surface

was assessed by the quantification of fluorescent labeled

biotinylated P144 peptide. The total amount of peptide

obtained on functionalized surfaces was approx. 25 nmol/

cm2. Functionalized CP-Ti surfaces were mechanically

challenged by ultrasonication (Fig. 1). Surfaces missing one

of the 4 steps for functionalization lose most of the peptides

after 5 h of ultrasonication. However, CP-Ti surfaces that

were peptide functionalized through the 4-step coating

process reached a stable level of peptide signal after 3 h of

ultrasonication. This suggests that after release of the

loosely bonded peptides, a significant amount of covalently

Table 2 Quantification by XPS

of elemental composition of

treated surfaces at each

fabrication step and final MP144

coatings

C1s Cl2p N1s Na1s O1s S2p Si2p Ti2p Total O/Ti

Plain Ti 16.7 0.4 0.7 0.1 57.3 0.0 0.5 24.4 100.0 2.35

NaOH (St.1) 7.8 0.0 0.6 3.6 65.9 0.2 0.6 21.2 100.0 3.11

APTES (St.2) 21.1 0.0 4.0 0.4 54.5 0.2 4.5 15.4 100.0 3.54

Malonic a. (St.3) 30.9 0.1 6.5 0.0 46.8 0.1 5.2 10.5 100.0 4.45

MP144 (St.4) 36.1 0.0 7.1 0.0 42.8 0.1 6.0 7.8 100.0 5.49

Fig. 1 Values of fluorescence intensity of the biotin-labelled P144

peptide on the different Ti surfaces after different sonication times in

water
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bonded peptides was retained and mechanically stabilized

on these surfaces.

4.2 Effects of biofunctionalized surfaces on
osteoblasts and human mesenchymal stem cells

TGF-β signaling pathway involves the phosphorylation of

the receptor regulated SMADS (also called R-SMADs).

Specifically, TGF-β1 signaling pathway is mediated by

SMAD2 and SMAD3. When the TGF-β type 1 receptor

(TGF-βR1) is phosphorylated, then binds the corresponding

R-SMAD through the SMAD anchor for receptor activation

(SARA) [31] and phosphorylates the serine residue of R-

SMAD. Phosphorylation induces a conformational change

of the R-SMAD and its subsequent dissociation from the

receptor complex and SARA [32]. TGF-β1 inhibition cap-

ability of the developed surfaces was assessed by the

quantification of the relative levels of phosphorylated

SMAD2 on MC3T3-E1 cells by Western Blot (Fig. 2).

MP144 coated surfaces inhibited near 57% of p-SMAD2

production compared to the positive control group, which is

non-coated CP-Ti surface, indicating significant effects of

the surface coated peptide as TGF-β1 activity inhibitor.

Results also showed that exogenous administration of the

peptide at the concentration of 200 µg/ml had an even

stronger inhibiting effect. When exogenous TGF-β1 is not

administered to cells, the p-SMAD2 signal has a base level

on MC3T3-E1 cells.

Cell adhesion and proliferation tests were performed on

MC3T3-E1 cells when seeded on the functionalized sur-

faces. No significant differences were found on the number

of adhered cells, cell morphology or cell proliferation with

respect to all other surfaces tested; i.e., non-coated and

coated with molecules through the different steps of the

functionalization process (data not shown).

Figure 3 shows collagen type 1 (col1alpha1), runt-related

transcription factor 2 (RUNX2), alkaline phosphatase

(ALP) and osteocalcin (OC) gene expression by MC3T3-E1

pre-osteoblasts cultured on the functionalized CP-Ti sur-

faces. Collagen is the earliest marker of osteoblastic dif-

ferentiation [33]. A collagen matrix is necessary for pre-

osteoblasts to differentiate into mature osteoblasts [34, 35].

The peak of collagen expression on control surfaces was

reached at 14 days of culture, whereas MP144 coated sur-

faces induced cells to peak collagen expression after 7 days

of culture. This result suggests that MP144 surfaces accel-

erated and notably increased collagen expression that could

enabled a premature osteoblastic differentiation.

RUNX2 is a transcription factor, essential for osteo-

blastic differentiation. The expression of RUNX2 is usually

shown at the early stages of differentiation just after col-

lagen expression [91]. The peak of RUNX2 expression was

invariably obtained at 14 days for all surfaces tested with

the highest levels on the functionalized MP144 surfaces.

Differences were statistically significant between

MP144 surfaces and the two control groups.

Alkaline phosphatase (ALP) is one of the most common

osteoblast differentiation marker protein and has a stimu-

latory effect on calcium deposition in bone tissue [36, 37].

ALP expression increased over time with the highest values

obtained at day 21 of culture. The peak in ALP activity

in vitro is usually reached by this type of cells at earlier

culture periods, between days 10 and 14. The specific clone

of MC3T3-E1 used for this experiment is known to have a

delayed expression of ALP [38]. As for the previous mar-

kers at peak level for gene expression MP144 surfaces

induced the highest values of ALP expression. Differences

were not statistically significant among the different groups.

Osteocalcin (OC) is a specific marker protein for osteo-

blastic differentiation. It has many different functions rela-

ted to bone formation and it is expressed and produced at

late stages of osteoblast differentiation [39]. Again, OC

expression peaked at day 21 of culture on all tested surfaces

and the highest expression was determined for cells on the

MP144 coated surfaces.

Overall, these results suggest that pre-osteoblasts

increase gene expression of osteoblastic markers when

cultured on surfaces functionalized with TGF-β1 inhibitory

peptides.

Figure 4 shows ALP activity in cultures of human bone

marrow stem cells on control and MP144 coated surfaces.

ALP activity peaked after 14 days of culture in osteogenic

media. At this time, MP144 surfaces exhibited higher ALP

activity than non-coated CP-Ti surfaces. Osteocalcin pro-

duction by human bone marrow stem cells on these same

surfaces is shown in Fig. 5. OC production increased

Fig. 2 Western blot for phospho-SMAD2 produced by MC3T3-E1

pre-osteoblasts. TGF-β1 was administered to cells at a concentration of

0.7 ng/ml. Last column, MP144 was administered to cells in solution at

a concentration of 200 µg/ml. Sample without administration of exo-

genous TGF-β1 (no TGF-β1) was used as control background
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continuously over culture time. The MP144 biofunctiona-

lized surfaces showed higher production of osteocalcin at

14 and 21 days compared to CP-Ti controls although not

statistically significant after 21 days of culture. These results

correlated with the findings on gene expression by MC3T3-

E1 cells confirming the effectiveness of the biofunctiona-

lized surfaces on promoting osteoblastic differentiation.

4.3 Effects of biofunctionalized surfaces on
fibroblasts

Figure 6 shows collagen type 1 (col 1 alpha 1), fibronectin

(FN), alpha smooth muscle actin and matrix metallopro-

teinases 2,3 and 9 (MMP2, MMP3 and MMP9 respectively)

gene expression by NIH/3T3 fibroblasts cultured on the

functionalized CP-Ti surfaces. TGF-β1 stimulates the pro-

duction of collagen among other fibroblastic proteins like

alpha-SMA and fibronectin [40–42]. MP144-functionalized

CP-Ti surfaces continuously decrease collagen expression

over time, as opposed to control surfaces. This resulted in a

markedly decreased collagen expression on MP144 coated

surfaces after 7 days of fibroblast culture in comparison to

control surfaces. This result proves an inhibitory effect of

the MP144-functionalized surfaces on the expression of

collagen.

Alpha-smooth muscle actin (α-SMA) is a common

marker for myofibroblast formation [43, 44]. Alpha-SMA is

present in the contractile apparatus as well as in the fibrous
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Fig. 3 Gene expression of

MC3T3-E1 pre-osteoblasts on

Ti surfaces with different surface

treatments (Blue:Ti, red: Ti+

APTES+Malonic acid, green:

Ti+APTES+Malonic acid+

MP144) quantified by qRT-PCR

after 1, 3, and 7 days of cell

culture. Ratios of target genes

relative to housekeeping gene β-

actin were expressed relative to

tissue culture polystyrene after

2 days of cell culture. Groups

marked with same symbols (a–

c) indicate non-statistically

significant differences between

them. a Ti. b Ti+APTES+

Malonic acid. c Ti+APTES+

Malonic acid+MP144.

Comparisons are for groups at

the same culture time

Fig. 4 Alkaline phosphatase activity of human mesenchymal stem

cells seeded on Ti surfaces with different surface treatments after 7, 14

and 21 days of culture. *: indicates statistically significant differences

with respect to Ti at the same time of culture

Fig. 5 Osteocalcin production per cell by human mesenchymal stem

cells seeded on Ti surfaces with different surface treatments after 7, 14

and 21 days of culture. *: indicates statistically significant differences

with respect to Ti at the same time of culture
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tissue [45]. Effects on α-SMA expression by fibroblasts on

MP144-coated surfaces were notably different than on

collagen expression. α-SMA expression on MP144-coated

surfaces was markedly increased at early times of cell cul-

ture but sharply decreased to significantly lower values than

on control surfaces after 7 days of culture.

Insoluble cellular fibronectin is a major component of the

extracellular matrix. It is secreted by various cells, primarily

fibroblasts, as a soluble protein dimer and is then assembled

into an insoluble matrix in a complex cell-mediated process

[46]. Fibronectin expression by fibroblasts showed similar

temporal evolution over time for controls surfaces with the

lowest expression after 3 days of cell culture. However, as

in the case of collagen expression, fibronectin expression

continuously decreased for cells on MP144-functionalized

surfaces which expressed the lowest values of all tested

groups after 7 days in culture.

Matrix metalloproteinases (MMPs) are a family of

enzymes that are secreted by connective tissue cells,

inflammatory phagocytes, and a number of different

transformed cells. MMPs are responsible for normal turn-

over and remodeling of the extracellular matrix during

normal tissue regeneration and after injury healing by

breaking down most components in the extracellular matrix,

including collagen, laminin, fibronectin and elastin [47].

Matrix metalloproteinase-2, also known as gelatinase A,

readily digests the denatured collagens type I, II, and III

[48] and is related to certain bone diseases, such as osteo-

lysis and arthritis, when a mutation of the MMP-2 gene

occurs [49]. TGF-β1 can induce the expression of this

protein [50]. Matrix metalloproteinase-3 degrades collagen

types II, III, IV, IX, and X, proteoglycans, fibronectin,

laminin, and elastin. In addition, MMP-3 can also activate

other MMPs such as MMP-1, MMP-7, and MMP-9, ren-

dering MMP-3 crucial in connective tissue remodeling [51].

The enzyme is thought to be involved in wound repair,

progression of atherosclerosis, and tumor initiation. The

expression of MMP-3 is an indicator for myofibroblastic

activity and remodeling of the extracellular matrix. Matrix

metalloproteinase-9 degrades type IV and V collagens [52].
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Fig. 6 Gene expression of 3T3/

NIH fibroblasts on Ti surfaces

with different surface treatments

(Blue:Ti, red: Ti+APTES+

Malonic acid, black: Ti+

APTES+Malonic acid+

MP144) quantified by qRT-PCR

after 1, 7, 14, and 21 days of cell

culture. Ratios of target genes

relative to housekeeping gene,

β-actin, were expressed relative

to tissue culture polystyrene

after 2 days of cell culture.

Groups marked with same

symbols (a–c) indicate non

statistically significant

differences between them. a Ti.

b Ti+APTES+Malonic acid.

c Ti+APTES+Malonic acid

+MP144. Comparisons are for

groups at the same culture time
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Also, MMP-9 is related to inflammatory processes [53].

MP144-coated surfaces did not have significant effects on

the expression of all MMPs when compared to control

groups, except for a marked increase of MMP2 after 3 days

in culture. These results indicate that the functionalized

surfaces did not induce differentiated matrix remodeling

responses mediated by fibroblasts.

These results suggest that the MP144-functionalized

surfaces have a continuous inhibition of the fibroblast

activity that results in significant effects in comparison to

control surfaces after 7 days of culture.

5 Discussion

P144 is a TGF-β1 inhibitory peptide that inhibits the TGF-

β1 signaling pathway and reduces myocardial fibrosis in

spontaneously hypertensive rats [18]. P144 binds TGF-β1

blocking the interaction between TGF-β1 and the cell

receptors and, therefore, reduces production of type I col-

lagen and fibrotic reactions [3, 17]. Here, we immobilized

P144 on commercially pure titanium by covalent attach-

ment. The P144-functionalized surfaces promoted osteo-

blastic differentiation on mesenchymal stem cells and

reduced expression of fibroblastic markers on MC3T3-E1

pre-osteoblast cells.

The MP144 biofunctional coatings on CP-Ti surfaces

hindered the expression of phosho-SMAD2 and therefore,

inhibited the TGF-β1 signaling pathway. Results of gene

expression of relevant markers for osteoblast and fibroblast

differentiation further validated that the MP144 peptides on

CP-Ti surfaces downregulated gene expression related to

fibroblast activation and upregulated gene expression rela-

ted to osteoblasts differentiation.

APTES silanized CP-Ti surfaces treated with malonic

acid using HBTU readily reacted with primary amines in

the peptide sequence and produced a covalent bond between

the peptides and the linker, malonic acid. The stability of

the tethered peptides facilitated retention of the bioactive

coating after mechanical challenge and can also facilitate

sustained bioactive effect of the peptides over extended

periods of time. This fact in combination with the high

density of anchored peptides might account for the sig-

nificant inhibitor effect of the MP144 coatings on fibroblast

gene expression at the longest time of culture tested here.

MP144 functionalized surface showed general strong

osteoinductive effect that promoted the expression of all

osteoblastic differentiation markers. Also, osteoprogenitor

cells showed an increase in production of osteoblast dif-

ferentiation markers on MP144 coated surfaces in com-

parison to non-coated surfaces. TGF-β1 has been proven to

promote osteoblast differentiation in MC3T3 cells [50],

whereas some studies reported negative effects of using

exogenous TGF-β1 on the differentiation of osteoblasts [4,

54–56] and the improvement of osteoblastic differentiation

when this cytokine is inhibited [57]. Our results on ALP

activity and OC production by human mesenchymal stem

cells supported results found by others on effects on gene

expression by MC3T3 cells when studying the effect on

TGF-β1 and its inhibition [58–60]. We have previously

reported the use of coating made with the inhibitor peptide

MP17 [61]. MP144-coated CP-Ti surfaces induced differ-

entiation of osteoblast, as shown here, whereas MP17-

coated surfaces inhibited it (results not shown). The dif-

ferent effects of the two TGF-β1 inhibitor peptide coatings

on osteoblast response will be further studied.

Overall, these results demonstrated that the coatings with

TGF- β1 inhibitor MP144 peptide are preferential candi-

dates to be used in bone repair and regeneration applications

with the ultimate purpose of accelerating osseointegration

and improving the quality of interfacial interactions during

the process of healing and regeneration after implantation.

6 Conclusions

A new commercially pure titanium surface with capability

to inhibit TGF-β1 has been developed. The covalent

immobilization of P144 peptide was achieved by APTES-

Malonic acid route obtaining a mechanically stable surface.

The new surface is biocompatible and its capability to

inhibit TGF-β1 signaling pathway on MC3T3-E1 cells has

been proved. CP-Ti surfaces functionalized with P144

inhibit the long term fibroblastic differentiation and activity

and notably favored osteoblast and osteoprogenitor cell

differentiation.

The results proved that the coatings produced with

MP144 peptides are preferential candidates to be used in

bone repair and regeneration applications with the ultimate

purpose of accelerating osseointegration and improving the

quality of interfacial interactions during the process of

healing and regeneration after implantation.
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The ARRIVE Guidelines Checklist 
Animal Research: Reporting In Vivo Experiments 
Carol Kilkenny

1
, William J Browne

2
, Innes C Cuthill

3
, Michael Emerson

4
 and Douglas G Altman

5
 

1
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2
School of Veterinary 

Science, University of Bristol, Bristol, UK, 
3
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4
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The ARRIVE guidelines. Originally published in PLoS Biology, June 2010
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