
 !!

 !"#$%&"'(%)*$%%+"(%,%-,./.0$%%11(%,//2,,.

"#$%&'()*+',-&'.)+' / 0!01 %23456678'!09!0:';<<7=678'! 9!0

 

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

+.$3*#%).&(./("2!%#('#*32%+*,(1*"*($.1!,)

 !"!#$%!&'()$*$+4563!7
 !"#$%&"'()*+),-.%$/

0'*1"2"23+*"45%

6-278'()*+)9%.-!":-'"*!)-!;)<!+*%1-'"2&)=-%->;"!

80)"#*+"

>)87**5?@' 5A' 6B7' 3CA5A' D)E' E7A7CE<B' C?8' 87F7*)=47?6' )D' #G' AHA674A+' IEC=B5<C* 4)87*A' C?8'

@EC=B5< E7=E7A7?6C65)?A' )D'4)87*A )E5@5?C**H' 325*6' 5?' ?)?J@EC=B5<' *C?@2C@7A' C?8' D)E4C*5A4A'

CE7')D67?'2A78+ #?'4)87**5?@ #G'AHA674A C'?778'7K5A6A'D)E'<)4=CE5?@'@EC=B5<C* 4)87*A'LB5<B'

<C?'E7=E7A7?6'85DD7E7?6'FCE5C65)?A')D'6B7'AC47')E'A545*CE'4)87**78'<)?67?6')E'@EC=B5<C* 4)87*A'

LB5<B&'L56B' <7E6C5?' E7F5A5)?A& <)2*8 37' C==*578' 5?' FCE5)2A' 8)4C5?A+'IEC=B5<C* 4)87*' 5?' 6B7'

*C667E' <CA7' D5EA6' ?778A' 6)' 37' 6EC?A*C678' 5?6)' C?)6B7E' D)E4' )D' =E785<C67' 7K=E7AA5)?A )E' D)E4C*'

*C?@2C@7A' )D' 4)87**78' <)?67?6' E7=E7A7?6C65)?+ GB7' *C<M' )D' 6EC?A*C65)?' )D' 6B7' 4)87*' D)E'

<)4=CE5A)?'5A'C'6547J<)?A245?@'F7?62E7'C?8'4CH'E7A2*6'5?'6B7'*)AA')D'4)87**78'E7*C65)?A'827'

6)'85DD7E7?<7A'5?'6B7'N*C?@2C@7O'C?8'E7=E7A7?6C65)?'AH43)*A+'

GB7' @)C*' )D' 6B7' =C=7E' 5A' 6)' 7K=*)E7' C?8' =E)=)A7' 476B)8A C?8' =E)<782E7A D)E' 8767E45?5?@'

A545*CE5657A' )D' #G' AHA674A' 3CA78' )?' 6B7' <)4=CE5A)?' )D' 6B75E' @EC=B5<C* 8C6C' 4)87*A+' GB7'

=E)<782E7')D'8767E45?5?@'6B7'A545*CE5657A')D'@EC=B5<C* 8C6C'4)87*A')D'6B7'AC47'6H=7'ABC**'C6'6B7'

7?8')D'4H' E7A7CE<B'37'3CA78')?' A74C?65<'C?8' A6E2<62EC*' A545*CE56H')D'4)87*A+' #?' 6B5A'CE65<*7'

=E)<782E7A'D)E'8767E45?5?@'A74C?65<'A545*CE56H'C?8'6B75E'C==*5<C65)?'5A'85A<2AA78'6)@76B7E'L56B'

7KC4=*7A'C?8'6B7'=E)<782E7'D)E'8767E45?5?@'A6E2<62EC*'A545*CE56H'5A'=E)=)A78'5?'E)2@B*H'CA'56'5A

5?'6B7 D5?5AB5?@'A6C67')D'<2EE7?6'E7A7CE<B'C<65F5657A+

9!-:.#1)P A74C?65<'A545*CE56H&'@EC=B5<C*'8C6C 4)87*A& <)4=CE5A)?

;< =&"#.16+"%.&
>)87*A'CE7' E7=E7A7?6C65)?A )D' A7*7<678'E7*7FC?6')3Q7<6A' DE)4' 6B7' E7C*'L)E*8'C?8')D' E7*C65)?A'

376L77?'6B7')3Q7<6A'LB5<B'CE7'6B7'A23Q7<6')D'7KC45?C65)?'C?8'5?67E7A6+'GB7'4)87*A'CE7'325*6'

L56B'6B7'2A7')D'<)?<7=6A'LB5<B'<C?'87A<E537'6B7'<BCEC<67E5A65<A'C?89)E'E7*C65)?A'376L77?'6B7'

<)?<7=6A+'>)87*A'3CA78')?'@EC=B5<C*'<)?<7=6A'CE7'A5@?5D5<C?6*H'87F7*)=78'C?8'2A78'5?'6B7'#G+'

;A' C**' )6B7E'4)87*A&' @EC=B5<C*' 4)87*A CE7' 325*6' D)E' 6B7' =2E=)A7' )D' E7A7CE<B5?@&' C?C*HR5?@&'

A542*C65?@' C?8' E7=E7A7?6C65)?' C?8' CE7' 87F7*)=78' 5?' C<<)E8C?<7' L56B' 6B7' E2*7A' )D' 325*85?@'

4)87*A+'GB7H'<)?6C5?'DC45*5CE&'@7?7EC**H'C<<7=678')E'C@E778'@EC=B5<C* AH43)*A'D)E'<)?<7=6A&'

E7*C65)?A'C?8'<BCEC<67E5A65<A')D'<)?<7=6A+'

;'8C6C'4)87*'5A'C'E7=E7A7?6C65)?')D'E7*7FC?6'8C6C')3Q7<6A')D'5?67E7A6'DE)4'6B7'E7C*'L)E*8&'

87D5?5?@'6B7'D)E4&'A6E2<62E7'C?8'<)?67?6')D'6B7'D262E7'#G'AHA674'8C6C'3CA7+'S7@CE8*7AA')D'6B7'

325*85?@'476B)8&'6B7'4)87*'7?<)4=CAA7AP'

!+ %76')D'<)?<7=6A'D)E'4)87**5?@ 8C6C'A6E2<62E7'/7@+'C66E53267A&'7?65657A&'E7*C65)?A1:

 + %76')D'<)?<7=6A'D)E'4)87**5?@'*5456C65)?A'C?8'6B7'=E7A7EFC65)?')D'<)?A5A67?<H'

/7@+ <CE85?C*56H&'<)=H5?@&'8)4C5?1:

,+ %76')D'<)?<7=6A'D)E'4C?C@5?@'8C6C'C?8'<BC?@5?@'6B7'A6C67+

; @EC=B5<C*' 8C6C' 4)87*' 5A' 325*6' L56B' 6B7' C==*5<C65)?' )D' 6B7' A7*7<678' 8C6C' 4)87**5?@'

476B)8+' TCA5<' C?8' L587*H' C==*5<C3*7' 8C6C' 4)87**5?@' 476B)8A' CE7 3CA78' )?' A6E2<62EC*' C?8'

)3Q7<6' C==E)C<B&' A2<B' CA U?656H' S7*C65)?AB5=' ;66E53267'>)87**5?@ ?@AB) 1*;$8&1&' #VUW!X&'
E7*C65)? 4)87*&'Y>Z'85C@EC4A /$3Q7<6&'[*CAA&'\C<MC@7'V5C@EC4A1+

; @EC=B5<C*'8C6C'4)87*'L56B'6B7'=E7F5)2A*H'87A<E5378'D7C62E7A'<C?'37'<)4=CE78'6)')6B7E'

@EC=B5<C*' 8C6C'4)87*A' )D' 6B7' AC47' 6H=7' 325*6' D)E' C?H' )6B7E' 32A5?7AA' 8)4C5?' DE)4' 6B7' E7C*'

L)E*8' C?8' A545*CE5657A' 376L77?' 6B74' <C?' 37' 5?F7A65@C678' C?8' 8767E45?78+' V7=7?85?@' )?'

YV['00-+0, P00-+]^ 
Preliminary Communication Article



 ! 

 !"#$%&"'(%)*$%%+"(%,%-,./.0$%%11(%,//2,,.

 !"#$#%J\Y\U_'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''%U>;.G#[ %#>#Z;S#G`$W IS;\a#[;ZV;G;>$VUZ%

 

4)87*'D7C62E7A'C?8'7*747?6A&'A74C?65<'C?8'A6E2<62EC*'A545*CE5657A')D'4)87*A'C?8'6B75E'7*747?6A'

<C?'37'85A65?@25AB78'C?8'476B)8A&'A67=A'C?8'<)4=CE5A)?'=E)<782E7A'87D5?78+'

[)4=CE5?@' @EC=B5<C*' 8C6C 4)87*A' C?8' 8ECL5?@ <)?<*2A5)?A' )?' 6B75E' A74C?65<' C?8'

A6E2<62EC*'A545*CE5657A'4CH'37'2A7D2* C?8')D'5?67E7A6'D)E'32A5?7AA')E A<57?65D5<'E7CA)?A+'%B)2*8'

6B7' <)4=CE5A)?' )D' @EC=B5<C*' 8C6C'4)87*A' )D' 6B7' AC47' 6H=7' E7F7C*' 6B7' 7K5A67?<7' )D' C' A76' )D'

A74C?65<C**H'C?8'A6E2<62EC**H'A545*CE'8C6C'4)87*A&' 6B5A')3Q7<6'A76'C?8'C**' 56A'A23JA76A'4CH'37'

2A78'CA' 674=*C67A /)E' CA'=C667E?A')E' 7F7?'CA'476C)3Q7<6A1 5?'?7L'32A5?7AA' A<7?CE5)A' C?8' #G'

8C6C'3CA7'87F7*)=47?6&'6B2A'AB)E67?5?@'6B7'6547'?7<7AACEH'D)E'87A5@?5?@'C?8'87F7*)=5?@'6B7'

#G'AHA674+'GB5A'E72AC35*56H'D7C62E7')D'8C6C'A76A'5A')D'5?67E7A6'5?'32A5?7AA'C?8'A<57?65D5<'A7?A7+'

WE)4' 6B7' A<57?65D5<' =)5?6' )D' F57L&' 6B7' <)?<*2A5)?' )D' C?C*H65<C*' =E)<782E7' 42A6' ?)6'

?7<7AACE5*H' 37' C?' 7K=7<678' <)?<*2A5)?+' GB7' C?C*H65<C*' =E)<782E7' 56A7*D' C?8' 6B7' 4C??7E' )D'

8ECL5?@ 6B7'<)?<*2A5)?'C?8'6B7'E7A2*6A')D'<)4=CE5A)?'4CH'37')D'7F7?'*CE@7E'A5@?5D5<C?<7+'GB7'

=E)<782E7' )D' 8767E45?5?@' A74C?65<' C?8' A6E2<62EC*' A545*CE56H' 7?C3*7A' 6B7' F7E5D5<C65)?' )D'

LB76B7E' 6B7'AC47'E7*C65)?A'CE7'FC*58'376L77?'<)?<7=6A')D'4)87*A')D' 6B7'AC47'6H=7'325*6'D)E'

FCE5)2A' 32A5?7AA' 8)4C5?A&'LB5<B' <C?' 6B7?' 37' C==*5<C3*7' 6)' 6B7' C?C*HA5A' C?8' <)4=CE5A)?' )D'

)6B7E'6H=7A')D'@EC=B5<C* 4)87*A&'A2<B'CA'476C4)87*A&'<)?<7=62C*'C?8'E7D7E7?<7'8C6C'4)87*A+'

>< ?!"2.1)(*&1(3#.+!16#!)(./(+.$3*#%&' $.1!,(.0@!+")(*++.#1%&'(".()!$*&"%+(

)%$%,*#%"-

><;< AB!#B%!:(./("2!(#!)6,")(./("2!($.)"(#!)!$0,%&'(#!)!*#+2(.&()!$*&"%+()%$%,*#%"-

;?C*HR5?@' 6B7' *567EC62E7'5?' 6B7'D57*8')D'7K=*)E5?@'A74C?65<'A545*CE56H'376L77?'@EC=B5<C*'8C6C'

4)87*A& 6L)'CE65<*7A'BCF7'377?'A7*7<678'b!c&'bdc&')D'LB5<B')?7'4)A6'E7A743*5?@'LCA'A7*7<678'

CA'6B7'A)2E<7'E7D7E7?<7+'GB7'CE65<*7'BCA'377?'LE5667?'3H'%)?@&'")BC??7AA)?'C?8'T237?M)'LB)'

A7CE<B78'D)E'A74C?65<'A545*CE56H'376L77?'8C6C'4)87*')3Q7<6A'bdc+'GB7H'5?F7A65@C678 A74C?65<'

A545*CE56H')D'@EC=B5<C*'8C6C'4)87*')3Q7<6A' 5?')E87E' 6)'7?C3*7' 6B7' 5?67@EC65)?')D'C'?2437E')D'

85DD7E7?6' 8C6C' AB74CA 5?6)' C' 2?5e27' 4)87*' /AB74C1' LB5<B' 8)7A' ?)6' BCF7' C?H' E782?8C?6'

)3Q7<6A+'GB7'C26B)EA'2A7'6B7'67E4'A74C?65<'A545*CE56H'54=*H5?@'A74C?65<'E7A743*C?<7 )D'6L)'

8C6C'4)87*')3Q7<6A'F5C'7?656H'656*7A&'7?656H'C66E53267A')E'8C6C'265*5RC65)?'<)?67K6+'

W)E' 6B7' C?C*HA5A' )D' A545*CE56H' C<<)E85?@' 6)' 6B7' )3Q7<6' 656*7&' 6B7' C26B)EA' 85DD7E7?65C67'

376L77?','*7F7*A')D'A545*CE56HP'!1' 6B7')3Q7<6A'BCF7' 6B7'AC47'656*7:' 1' 6B7'656*7A')D )3Q7<6A'CE7'

AH?)?H4A:',1'C?8'6B7'656*7')D')?7')3Q7<6'5A'6B7'C33E7F5C65)?')D'6B7'656*7')D'6B7')6B7E')3Q7<6+'W)E'

6B7'A7<)?8'*7F7*')D'A545*CE56H'6B7'C26B)EA'A2@@7A6'C88565)?C*'<*CE5D5<C65)?')D'6B7'AH?)?H4'3H'

5?6E)82<5?@'A74C?65<'85<65)?CEH'D)E'6B7'5?67E=E76C65)?')D'AH?)?H4'A545*CE56H')D')3Q7<6A+'GL)'

*7F7*A' )D' AH?)?H4' A545*CE56H' )D' C' =C5E' )D' )3Q7<6A' BCF7' 377?' 87D5?78P' A6E)?@' AH?)?H4A' /)E'

A54=*H' AH?)?H4A1' C?8' L7CM' AH?)?H4A' /)E' A545*CE' )3Q7<6A1+' GB7' C26B)EA' E7C*5R7' 6B7'

5?<)4=*767?7AA' )D' A74C?65<' 85<65)?CEH' 54=*747?6C65)?' 7*C3)EC65)?' C?8' A6C67' 6B7' ?778' D)E

D2E6B7E' E7A7CE<B' )D' 6B7' 6)=5<' C?8' 6B7' 7*C3)EC65)?' )D' )3Q7<6' A545*CE56H' *7F7*A' 5?' 6B7' A74C?65<'

85<65)?CEH+' #6' 5A' 7CAH' 6)' C@E77' 6)' A2<B' <*C54A' 3H' 6B7' C26B)EA&' CA' 56' AB)2*8' 37' E7A7CE<B78' 5D'

<)?67K6'A545*CE56H' 5?' 6B7')3Q7<6'265*5RC65)?'7K5A6A&' E7@CE8*7AA')D'B)L'A545*CE' 6B7'656*7A')D'8C6C'

4)87*')3Q7<6A'CE7+''

W)E' A545*CE56H' C?C*HA5A' C<<)E85?@' 6)' )3Q7<6' C66E53267A& 6B7' C26B)EA' 87D5?7' -' *7F7*A' )D'

A545*CE56H')D'8C6C'4)87*')3Q7<6AP'

!+ f7CM'A74C?65<'A545*CE56HP'6L)')3Q7<6A'BCF7'L7CM'A74C?65<'A545*CE56H'5D'6B75E'

C66E53267A'CE7'=CE65C**H')F7E*C==5?@:'

 + [)4=C653*7' A74C?65<' A545*CE56HP' 6L)' )3Q7<6A' BCF7' <)4=C653*7 A74C?65<'

A545*CE56H'5D'6B75E'M7H'C66E53267A'CE7')F7E*C==5?@:

,+ Ue25FC*7?<7 A74C?65<' A545*CE56HP' 6L)' )3Q7<6A' BCF7' 7e25FC*7?<7 A74C?65<'

A545*CE56H'5D'6B75E'M7H'C66E53267A'CE7'587?65<C*:

-+ >7E@C3*7 A74C?65<'A545*CE56HP'6L)')3Q7<6A'BCF7'47E@7C3*7 A74C?65<'A545*CE56H'

5D'C**'6B75E'C66E53267A'CE7'587?65<C*+

W)E'6B7'C?C*HA5A')D'A545*CE56H'C<<)E85?@'6)'6B7'8C6C'265*5RC65)?'<)?67K6&'6B7'C26B)EA'87D5?7'

6B7'D)**)L5?@'<)?67K6'A6E2<62E7P'*76'U?6'37'C?'7?656H'6H=7&'C?8'*76'6B7'A76')D'E7*C65)?AB5='6H=7A'

CAA)<5C678' 6)' U?6' 37' gS7*C&S7*D&hS7*!i' LB5<B' CE7' 87?)678' 6)' gU?6C&U?6D&h&U?6!i
E7A=7<65F7*H&' 6B7?' 6B7' <)?67K6' )D 6B7' 7?656H' 6H=7' U?6' 5A' [?6K/U?61jg/S7*"&' U?6"1' 5' !&'&()*



 !,

 !"#$%&"'(%)*$%%+"(%,%-,./.0$%%11(%,//2,,.

"$YS.;Z'$W #.W$S>;G#$.';.V$SI;.#k;G#$.;Z'%[#U.[U%

 

 

TH'6BC6'87D5?565)?'7?656H'<)?67K6'5A'C'A76')D'E7*C65)?AB5=A'LB5<B'CAA)<5C67'U?6'6)')6B7E'7?65657A+'

GB7' <)?67K62C*' A545*CE56H' 5A' 8767E45?78' 3H' <)4=CE5?@' <)?67K6' )D' U?6C 5' U?6D 3CA78' )?'

<)4=CE5?@' E7*C65)?AB5=' A76A' S7*C " S7*D 6)' )6B7E' 7?65657A' U?6CE 5' U?6DE&' E7A=7<65F7*H+

W2E6B7E4)E7&' )3Q7<6A' CE7' <)4=CE78' C?8' 6B75E' E7*C65)?A' E7<)@?5R7' ,' *7F7*A' )D' A545*CE56HP' !1'

L7CM' <)?67K62C*' <)??7<65)?&' 87A<E535?@' )3Q7<6A' L56B' L7CM' A74C?65<' A545*CE56H' C?8' A545*CE'

E7*C65)?A&'5+7+'5D''[?6K!j/S7*C&'U?6CE1 <)?67K6/U?6C1 C?8'[?6K j/S7*D&U?6DE1 <)?67K6/U?6D1&'
C?8'S7*C)")S7*D CE7'A545*CE:' 1'<)4=C653*7'<)?67K62C*'<)??7<65)?'L56B'<)4=C653*7'A545*CE56H')D'

7?65657A' C?8' E7*C65)?A&' 5+7+' 5D' [?6K!j/S7*C&' U?6CE1 <)?67K6/U?6C1 C?8' [?6K j/S7*D&U?6DE1 

<)?67K6/U?6D1&'S7*C)")S7*D CE7'<)4=C653*7'E7*C65)?A'6) <)4=C653*7'E7*C678'U?6CE)5 U?6DE : C?8',1'

7e25FC*7?<7 <)?67K62C*' A545*CE56H&' 5+7+' 5D' [?6K!j/S7*C&U?6CE1 <)?67K6/U?6C1 -!;

[?6K j/S7*D&U?6DE1 <)?67K6/U?6D1&' S7*C) ") S7*D CE7' 7e25FC*7?6' E7*C65)?A' 6)' 7e25FC*7?6*H'

E7*C678'U?6CE) 5 U?6DE+'[)?67K62C*'A545*CE56H' 5A' 6B7'D)<2A')D'D2E6B7E' E7A7CE<B')D'CE65<*7'C26B)EA

LB7E73H' 6B7' C26B)EA' =*C?' 6)' C88' 87@E77' 6)' 6B7' <)?67K6+ GB7' 87@E77' L)2*8' 54=*5<C67' 6B7'

?2437E')D'A545*CE'A23<)?67K6A'376L77?'7?65657A+

><>< C2!(5#.3.)*,(./(3#.+!16#!)( /.#( "2!(1!"!#$%&*"%.&(./( )!$*&"%+( )%$%,*#%"-(0!":!!&(

1*"*($.1!,)

;A'6B7'87F7*)=47?6')D'=E)<782E7A D)E'<)4=CE5A)?')D'@EC=B5<C*'8C6C'4)87*A'3CA78')? A74C?65<'

C?8' A6E2<62EC*' A545*CE56H' 5A' 6B7' @)C*' )D'4H E7A7CE<B&' 6B7'47?65)?78' A545*CE56H' *7F7*A' )D' 8C6C'

4)87*' )3Q7<6A' @5F7?' 3H' %)?@&' ")BC??7AA)?' C?8' T237?M)' CE7 587?65D578' CA' )?*H' =CE65C**H'

C==*5<C3*7+' GB7E7D)E7' 6B7E7' 5A' C' ?778' D)E' C' =E)=)AC* )D' C' A76' )D' =E)<782E7A' D)E' 6B7'

8767E45?C65)?')D'A74C?65<'A545*CE56H'LB5<B' 6CM7'D)E47E'E7A7CE<B' 5?' 6B7'D57*8' 5?'C<<)2?6&'326'

C*A)' )DD7E' A=7<5D5<' 476B)8A' D)E' 6B7' <)4=CE5A)?' )D' A74C?65<' A545*CE56H+' >H' =E)=)AC*' )D'

=E)<782E7A'5A'C'E7A7CE<B')26=26')?'6B5A'A23Q7<6'C?8'5A'87A<E5378'5?'GC3*7'!+

GB7'D5EA6'=E)<782E7'5A'5?67?878'D)E'D5?85?@'=C5EA')D'8C6C')3Q7<6A'5?'6L)'8C6C'4)87*A'LB5<B'

CE7'A74C?65<C**H'A545*CE'C6'6B7'*7F7*')D )3Q7<6'656*7A+'GB5A'=E)<782E7'5A 3CA78')?'6B7'A74C?65<'

85<65)?CEH'<)?<7=6'A2@@7A678'3H'%)?@&'")BC??7AA)?'C?8'T237?M)+ #?'4H')=5?5)?'6B7'A74C?65<'

85<65)?CEH'AB)2*8'37'7K67?878'3H'C 87A<E5=65F7'656*7'<*CE5D5<C65)?'C**)L5?@'E7<)@?565)?')D'8C6C'

)3Q7<6'656*7'C?C*)@57A'5?'FCE5)2A'32A5?7AA'8)4C5?A+ GB5A'7K67?A5)? C**)LA 8C6C')3Q7<6A'DE)4'6B7'

D5EA6'4)87*&' 6BC6' BCF7 ?)' B)4)?H4A&' C33E7F5C65)?A' )E' AH?)?H4A' 3H' 6B75E' 656*7' 5?' 6B7' )6B7E'

4)87*' 6)' 37' 6CM7?' 5?6)' <)?A587EC65)?' LB7?' <)4=CE5?@' 8C6C' )3Q7<6A' 37<C2A7' )D' 6B75E' 656*7'

C?C*)@57A+

GB7' A7<)?8' =E)<782E7' 5A' C*A)' 3CA78' )?' 6B7' A2@@7A678' <)4=CE5A)?' 476B)8' DE)4' %)?@&'

")BC??7AA)?' C?8' T237?M)&' C?8' 5A' 2A78' 6)' 874)?A6EC67' 6BC6' 6B7' =E7F5)2A' 7K67?A5)?' /6B7'

87A<E5=65F7 <*CE5D5<C65)?' 5?' 6B7' D5EA6' =E)<782E71' AB)2*8' 37' C==*578' 6)' 6B7' <)4=CE5A)?' )D' 6B7'

C66E53267A CA' L7**+' GB5A' L5**' C**)L' C' <)4=CE5A)?' )D' 8C6C' )3Q7<6' C66E53267A' LB5<B' BCF7'

<)4=*767*H' 85DD7E7?6' ?C47A' )E' 47C?5?@A' 5?' FCE5)2A' 32A5?7AA' 8)4C5?A' 326' LB5<B' 4CH' 37'

A545*CE'5?'A)47')6B7E <)?67K6 )D'8C6C'265*5RC65)?+

GB7'6B5E8'=E)<782E7'5A'C?')E5@5?C*'=E)=)AC*')D'C'=E)<782E7'D)E'8767E45?C65)?')D'A74C?65<'

A545*CE56H'376L77?')3Q7<6')D' 6L) /)E'4)E71'8C6C'4)87*A 3H'A=E7C85?@' 6B7'<)4=CE5A)?' 6)' 6B7'

*7F7*')D'<)4=CE5?@'=E)<7AA7A' 6BC6'2A7' 6B7'8C6C')3Q7<6A' DE)4'8C6C'4)87*A CA'8C6C'D*)LA+'GB7'

<)4=CE5A)?')D'=E)<7AA7A'C?8'6B75E'8C6C'D*)LA AB)2*8'37'3CA78')?'<)4=CE5?@'=E)<7AA'4)87*A'

E7=E7A7?65?@'6H=5<C*'32A5?7AA'A<7?CE5)A+ GB7'C?C*HA5A')D'=E)<7AA7A'C?8'6B7'8C6C'6B7'=E)<7AA7A'

CE7' E7<75F5?@' )E' A7?85?@' 7?C3*7A 8ECL5?@' C?C*)@57A' 3CA78' )?' 6B7' =E745A7' 6BC6' A545*CE'

=E)<7AA7A'CE7'2A5?@'A545*CE'8C6C'5?'C'A545*CE'LCH+

GB7' *CA6' =E)<782E7' 5A' C*A)' C?' )E5@5?C*' =E)=)AC*' )D' C' =E)<782E7' D)E' 8767E45?C65)?' )D'

A74C?65<'A545*CE56H 376L77?')3Q7<6')D'6L)'/)E'4)E71'8C6C'4)87*A'3H'L587?5?@'6B7'<)4=CE5A)?'

6)' 6B7' *7F7*')D' <)4=CE5?@ 6B7'8C6C')3Q7<6'8H?C45<A' E7=E7A7?678' CA'C26)4C6C'2A5?@' 6EC?A57?6'

A6C67'85C@EC4A+



 !-

 !"#$%&"'(%)*$%%+"(%,%-,./.0$%%11(%,//2,,.

 !"#$#%J\Y\U_'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''%U>;.G#[ %#>#Z;S#G`$W IS;\a#[;ZV;G;>$VUZ%

 

\E)<782E7 V7A<E5=65)? UK7<26)E S7A2*6

V767E45?C65)?'

)D'A74C?65<'

A545*CE56H'

C<<)E85?@'6)'6B7'

)3Q7<6'656*7

V7F7*)='C'A74C?65<'85<65)?CEH'<)?6C5?5?@'

)?7'<)*24?'D)E'7C<B'8C6C'4)87*'6CM7?'5?6)'

6B7'<)4=CE5A)?'=E)<7AA'/7+@+'5D'6L)'8C6C'

4)87*'CE7'<)4=CE78&'6B7'A74C?65<'

85<65)?CEH'L5**'<)?A5A6')D'6L)'<)*24?A1+'#?'

6B7'D5EA6'<)*24?')3Q7<6'656*7')D'6B7'D5EA6'

4)87*'5A'C8878'D)**)L78'3H'C'87A<E5=65F7'

656*7'<*CE5D5<C65)?'C**)L5?@'E7<)@?565)?'

)D'8C6C')3Q7<6'656*7'C?C*)@57A'5?'FCE5)2A'

32A5?7AA'8)4C5?A+ $3Q7<6'656*7')D'6B7'
A7<)?8'4)87*'5A'C8878'5?'6B7'A7<)?8'

<)*24?'5D'56'5A'C'B)4)?H4&'C33E7F5C65)?')E'

AH?)?H4'6)'6B7'656*7'5?'6B7 D5EA6'<)*24?&')E'

5D'56A'87A<E5=65F7'656*7'<*CE5D5<C65)?'

<)EE7A=)?8A'6)'6B7'87A<E5=65F7'656*7'

<*CE5D5<C65)? )D'6B7')3Q7<6'5?'6B7'D5EA6'

<)*24?+''

#G'AHA674'

87A5@?7E

\C5EA')D'

)3Q7<6A'

A74C?65<C**H'

A545*CE'5?'

)3Q7<6'656*7A'

V767E45?C65)?'

)D'A74C?65<'

A545*CE56H'

C<<)E85?@'6)'

)3Q7<6'C66E53267A'

[)4=CE5?@')3Q7<6'C66E53267A')D'6L)'4)87*A'

l 5D'6B7H'4C6<B')E'CE7'587?65<C*&'6B7'=C5E'

)3Q7<6A'L5**'37'<)?A587E78'A545*CE'5?'M7H'

C66E53267A+'GB7'=2E=)A7')D'6B7'A67='5A'6)'

8767E45?7'LB5<B'8C6C'4)87*')3Q7<6A'4CH'37'

2A78'D)E'C?C*HR5?@'6B7'4)87*'A6E2<62E7'2A5?@'

C'@EC=B'6B7)EH'3CA78'C*@)E56B4+'

#G'AHA674'

87A5@?7E

\C5EA')D'

)3Q7<6A'

A74C?65<C**H'

A545*CE'5?'

)3Q7<6'

C66E53267A'

V767E45?C65)?'

)D'A74C?65<'

A545*CE56H')D'

8C6C'265*5RC65)?'

;?C*HR5?@'6H=5<C*'32A5?7AA'A<7?CE5)A')D'8C6C'

265*5RC65)?' C?8' <)?<*285?@' 3H' C?C*)@H' )?'

6B7' =)AA53*7' =C5EA' )D' A545*CE' )3Q7<6A+' GB7'

=E745A7' 5A' 6BC6' A545*CE' =E)<7AA7A' 2A7'

A545*CE'8C6C'5?'C'A545*CE'LCH+

#G'AHA674'

87A5@?7E'5?'

<))E85?C65)?'

L56B'

32A5?7AA'

7K=7E6A'

\C5EA')D'

)3Q7<6A'

A74C?65<C**H'

A545*CE'5?'

265*5RC65)?'

<)?67K6

V767E45?C65)?'

)D'A74C?65<'

A545*CE56H')D'6B7'

)3Q7<6A'

8H?C45<A'

f56B'6B7'6EC?A565)?'A6C67'85C@EC4'E7A7CE<B'

6B7'*5D7'<H<*7')D'8C6C')3Q7<6A+'V2E5?@'*5D7'

<H<*7')D'C'8C6C')3Q7<6'6B7'5?565C*'A6C67')D'*5D7'

<H<*7')D'')6B7E'8C6C')3Q7<6A'4CH'37'C<65FC678'

l A2<B'<CA7A'?778'6)'37'E7A7CE<B78'D2E6B7E+'

T2A5?7AA'

C?C*HA6A'C?8'

#G'AHA674'

87A5@?7E'

\C5EA')D'

)3Q7<6A'L56B'

A545*CE'

A74C?65<'

E7*C65)?A'6)'

)6B7E')3Q7<6A

GC3*7 !P'\E)<782E7A )D'8767E45?C65)?')D'A74C?65<'A545*CE56H

GB7' <)4=CE5A)?' =E)<782E7A' )D' A74C?65<' A545*CE5657A' )D' @EC=B5<C* 4)87*A' CE7' 87A<E5378' 5?'

876C5*'6)@76B7E'L56B'7KC4=*7A'CA'D)**)LA+'

D4D4C4 F$'$%1"!"!.)&$1-!'"2)&"1"8-%"'()-22*%;"!.)'*)'5$)*/G$2')'"'8$)

V7F7*)=' C' A74C?65<' 85<65)?CEH' <)?6C5?5?@' )3Q7<6' 656*7A' C?8' 6B75E' 87A<E5=65F7' <*CE5D5<C65)?' )D'

)?7'4)87*'5?'6B7'D5EA6'<)*24?+'$3Q7<6'656*7')D'6B7'A7<)?8'4)87*'5A'C8878'5?'6B7'A7<)?8'<)*24?'

5D'56'5A'C'B)4)?H4&'C33E7F5C65)?&'C'AH?)?H4')E'C'C?C*)@27'8C6C')3Q7<6'656*7'6)'6B7'656*7'5?'6B7'

D5EA6'<)*24?+'GB7'E7A2*65?@ )3Q7<6'=C5EA'5?'6B7'AC47'<)*24?'ABC**'37'<)?A587E78'A545*CE+'GC3*7'

 ' AB)LA'C' A7@47?6')D' 6B7' A74C?65<'85<65)?CEH' E)L' 5**2A6EC65?@' 6B7' A6E2<62E7')D' 6B7' A74C?65<'

85<65)?CEH+''



 !^

 !"#$%&"'(%)*$%%+"(%,%-,./.0$%%11(%,//2,,.

"$YS.;Z'$W #.W$S>;G#$.';.V$SI;.#k;G#$.;Z'%[#U.[U%

 

 

6"%&')1*;$8)*/G$2' H$1-!'"2-88()&"1"8-%)&$2*!;)1*;$8)*/G$2')

D+2!16,!

GB7'A<B782*7'85<6C67A'6B7'C**)<C65)?')D'

E7A)2E<7A'C?8'87D5?7A'6B7'=E)<782E7A')D'

@7?7EC65?@'A7EF5<7A'D)E'6B7'7?8'32H7E'l

A6287?6+

5#.16+"%.&(.#1!#

\E)82<65)?')E87E'85<6C67A'6B7'C**)<C65)?')D'

E7A)2E<7A'C?8'87D5?7A'6B7'=E)<782E7A')D'

@7?7EC65?@'A7EF5<7A'D)E'6B7'7?8'32H7E+'

D"61!&"

%=7<5C*'<*CAA')D'32A5?7AA'=CE6?7E')36C5?5?@'

6B75E'A6C62A'3H'7?E)*47?6'5?'C'2?5F7EA56H+'TH'

7?E)**5?@'5?'C'2?5F7EA56H&'A6287?6A'N)E87EO'

782<C65)?'A7EF5<7A'DE)4'6B7'2?5F7EA56H+'

%6287?6A'CE7'@5F7?'C?'5?F)5<7'D)E'6B7'

782<C65)?'A7EF5<7+'GB7'5?F)5<7'<C?'37'=C58'

3H'6B7'A6287?6')E'C?)6B7E'7?656H'/A)'<C**78'

DE77'782<C65)?&'LB7?'6B7'782<C65)?'A7EF5<7'5A'

=C58'3H'6B7'<)4=767?6'45?5A6EH1+'

E6)%&!)) 3*#"&!#

%=7<5C*'<*CAA')D'32A5?7AA'=CE6?7E')36C5?5?@'

6B75E'A6C62A'3H'A5@?5?@'C'<))=7EC65)?'

<)?6EC<6&')E87E5?@'C'=E)82<6')E'A7EF5<7')E'

5?'C?H')6B7E'LCH')D'<)?6EC<65?@'6B7'E5@B6A'

C?8')3*5@C65)?A')D'32A5?7AA'=CE6?7EA+'

GC3*7  P'UKC4=*7')D'6B7'A74C?65<'85<65)?CEH

GB7'7DD7<65F7?7AA')D' 6B5A'=E)<782E7'87=7?8A')?' 6B7'C35*56H' 6)' E7<)@?5R7'8C6C')3Q7<6' 656*7

C?C*)@57A' 5?' FCE5)2A' 32A5?7AA' 8)4C5?A' C?8' )?' <)4=767?<57A' )D' 7K=7E6A' 5?F)*F78' 5?' 6B7'

87F7*)=47?6')D 6B7'A74C?65<'85<65)?CEH+''

D4D4D4 F$'$%1"!"!.)&$1-!'"2)&"1"8-%"'()-22*%;"!.)'*)*/G$2')-''%"/7'$&)

V767E45?5?@ A74C?65<' A545*CE56H'C<<)E85?@' 6)'8C6C')3Q7<6'C66E53267A'4CH'37' 54=*747?678')?'

C**')3Q7<6'C66E53267A+'[)4=CE5A)?'<E567E5C'4CH'37'6B7'587?65D5<C65)?')E'87A<E5=65)?'D7C62E7&'6B7'

C66E53267'656*7'/AH?)?H4A'C?8'B)4)?H4A'5?'656*71&'C66E53267'8)4C5?&'AH**C3*7'*7?@6B&')=65)?C*56H'

)D'8C6C'5?=26&'E7D7E7?65C*'5?67@E56H'C?8')6B7E'E7A6E5<65?@')E'87A<E5=65F7'D7C62E7A+'W5@2E7'! AB)LA'

6B7' 7KC4=*7' )D' =C5E5?@' M7H' C66E53267A' )D' 6L)' 7?656H' )3Q7<6' @E)2=A+' IE)2=' !' 5A' 4C87' 2=' )D'

7?65657A' \7EA)?J7?E)*47?6J\E)@EC4' )D' %628H&' C?8' @E)2='  ' 5A' 4C87' 2=' )D' 7?65657A' T2A5?7AA'

=CE6?7EJ<)?6EC<6JD)E4')D'<))=7EC65)?+'

W5@2E7 !P V767E45?5?@'A74C?65<'A545*CE56H'C<<)E85?@'6)'C66E53267A

S7A2*6A')D'<)4=CE5A)?'C?8'=C5E5?@')D'8C6C'4)87*')3Q7<6A'C<<)E85?@'6)'A74C?65<'A545*CE56H'

3CA78')?'6B7'A545*CE56H')D'C66E53267A&'6B7'D)**)L5?@'<)?<*2A5)?A'4CH'37'8ECL?P'

!+ $3Q7<6'=C5EA')D'85DD7E7?6 4)87*A'5?'LB5<B'L7CM'A74C?65<'A545*CE56H'5A'E7<)@?5R78'

4CH' 7K5A6+'GB7A7' ?778' ?)6' 37' 6CM7?' 5?' C<<)2?6' 5?' C?C*HR5?@' 6B7' A6E2<62E7' )D' 6B7'

4)87*+'



 !]

 !"#$%&"'(%)*$%%+"(%,%-,./.0$%%11(%,//2,,.

 !"#$#%J\Y\U_'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''%U>;.G#[ %#>#Z;S#G`$W IS;\a#[;ZV;G;>$VUZ%

 

 + $3Q7<6' =C5EA' )D' 85DD7E7?6' 4)87*A' 5?' LB5<B' <)4=C653*7' A74C?65<' A545*CE56H' 5A'

E7<)@?5R78'4CH'7K5A6&'A2<B'CA'%6287?6JT2A5?7AA'=CE6?7E&'7?E)*47?6J<)?6EC<6+

,+ $3Q7<6' =C5EA' )D' 85DD7E7?6' 4)87*A' 5?' LB5<B' 7e25FC*7?6' A74C?65<' A545*CE56H' 5A'

E7<)@?5R78'4CH'7K5A6+

-+ $3Q7<6' =C5EA' )D' 85DD7E7?6' 4)87*A' 5?' LB5<B' 47E@7C3*7 A74C?65<' A545*CE56H' 5A'

E7<)@?5R78'4CH'7K5A6+

IEC=B5<C*' 8C6C' 4)87*' )3Q7<6A' L56B' <)4=C653*7&' 7e25FC*7?6' C?8' 47E@7C3*7 *7F7*' )D'

A74C?65<'A545*CE56H'AB)2*8'37'2A78'D)E' E7A7CE<B'C?8'8767E45?C65)?')D'A6E2<62EC*'A545*CE56H')D'

4)87*A+'GB7'7DD7<65F7?7AA')D'6B5A'=E)<782E7'87=7?8A')?'6B7'<)4=767?<57A')D'7K=7E6A'5?F)*F78'

5?' 6B7' C?C*HA5A' )D' A545*CE56H' )D' 8C6C )3Q7<6' C66E53267A' C?8' 6B7' C35*56H' 6)' E7<)@?5R7' C?8' =C5E'

)3Q7<6A'DE)4'FCE5)2A'32A5?7AA'8)4C5?A+

D4D4I4 F$'$%1"!"!.)&$1-!'"2)&"1"8-%"'()*+);-'-)7'"8":-'"*!
GB7' 6B5E8' =E)<782E7' )D' 8767E45?5?@' A545*CE5657A' )D' #G' AHA674'8C6C'4)87*A' 5A' E7*C678' 6)' 8C6C'

265*5RC65)?'3H'32A5?7AA'=E)<7AA7A'5?'FCE5)2A'32A5?7AA'<)?67K6A+'T2A5?7AA'<)?67K6'5A'8767E45?78'

3H'47AAC@7A'7K<BC?@78'376L77?' 6B7'AHA674'/)E')3Q7<6A' 5?' 6B7' AHA6741'C?8' 6B7'AHA674A'C?8'

)3Q7<6A'L56B5?' 56A' 7?F5E)?47?6+' #D' 6B7' =E)<7AA' 5A' <)?A587E78' CA' C' AHA674&' 6B7?' 6B7' 32A5?7AA'

<)?67K6'5A'8767E45?78'3H'8C6C'<)?67?6A'7K<BC?@78'376L77?'=E)<7AA7A+'V767E45?5?@'A74C?65<'

A545*CE56H')D'8C6C'265*5RC65)?'5A'3CA78')?'C?'C?C*HA5A')D'8C6C'D*)LA'L56B5?'C?'A6C65<'4)87*A 6BC6'

AB)L'6B7'=E)<7AA7A&'8C6C'C?8'8C6C'D*)LA'6BC6'87A<E537'B)L'=E)<7AA7A'2A7'8C6C+'GB7'CAA24=65)?'

6BC6' C**)LA' 6B7'8767E45?C65)?')D' A74C?65<' A545*CE56H')D' 6B7A7' E7*C65)?A' 5A'CA' D)**)LAP' A545*CE'

=E)<7AA7A'CE7'2A5?@'A545*CE'8C6C'5?'C'A545*CE'LCH+'GB5A'CAA24=65)?'E7e25E7A'6B7'87D5?565)?')D'

6B7'A545*CE56H')D'6B7'=E)<7AA&'8C6C&'C?8'2A7')D'8C6C+'GB7'A545*CE56H')D'6B7'8C6C'<C?'37'7KC45?78'

3H <)4=CE5A)?'C<<)E85?@'6)'8C6C')3Q7<6 ?C47A C?8'C66E53267A /<BC=67E' +!+';?8' + +1+

%74C?65<C**H' A545*CE' =E)<7AA7A' <C?' 37' =E)<7AA7A' DE)4' 85DD7E7?6' 32A5?7AA' 8)4C5?A' )E'

5?82A6E57A'/)E')6B7E'7*747?6A'6BC6'87A<E537 C?'C<65)?&'A2<B'CA'C<65F5657A&')=7EC65)?A&'6CAMA&'76<+1'

6BC6' BCF7' C' A545*CE' E)*7' 5?' )F7EC**' 32A5?7AA' L)EMD*)L )D' 6B7' 32A5?7AA' 6B7H' 37*)?@' 6)+' GB7'

A5@?5D5<C?<7 )D' 32A5?7AA' =E)<7AA7A' <C?' 37 7A654C678 3H' C?C*HR5?@' 6B7' *7F7*' )D' =E)<7AA'

<)4=*7K56H'b-c'CA'5?85F582C*&'D2?<65)?C*'5+7+'F7E65<C*&'B)E5R)?6C*'5+7+'<E)AAJD2?<65)?C*'=E)<7AA )E'

3H' =E)<7AA' <*CAA5D5<C65)? 3CA78' )?' \)E67EA FC*27' <BC5? b]c+' ;?C*HA5A' )D' =E)<7AA7A' LB5<B'

<)?A656267'\)E67E'FC*27'<BC5?'=E)F587A'6B7'CAA7AA47?6')D'=E)<7AAmA A5@?5D5<C?<7'CA'C'A2==)E65?@'

A76')D'C<65F5657A')E'CA 6B)A7'85E7<6*H'5?F)*F78'5?'@7?7EC65?@'=E)D56A&'C?8'D2*D5**5?@'6B7'45AA5)?')D'

6B7' )E@C?5RC65)? /C*A)' <C**78' =E54CEH' C<65F5657A1+' #D' 6B7' 6L)' =E)<7AA7A' DE)4' 6)' 85DD7E7?6'

32A5?7AA'8)4C5?A'/)E'4)87*A1'37*)?@'6)'C'AC47'@E)2=')D'A2==)E65?@'C<65F5657A')E'6)'C AC47')D'

=E54CEH' C<65F5657A&' 6B7?' L7' <C?' ACH' 6BC6' 6B7' =E)<7AA7A' BCF7 A545*CE' A5@?5D5<C?<7' 5?' )F7EC**'

32A5?7AA'L)EMD*)L C?8'6BC6 6B7A7'=E)<7AA7A'<C?'37'<)?A587E78'CA A74C?65<C**H'A545*CE+

VC6C' 265*5RC65)?' 5A' 5?D*27?<78' 3H' 6B7' <BCEC<67E )D' 6B7' =E)<7AA&' )E' 5?' )6B7E' L)E8A&' 6B7'

47C?5?@' )D' 6B7' =E)<7AA' 87E5F7A' DE)4' 6B7' A7?A7' C?8' E)*7' 5?' 6B7' =E)<7AA' )D' 6EC?AD)E45?@' 6B7'

5?=26'8C6C'<)?67?6' 5?' 6B7')26=26+'fCH' 6)'<)4=CE7'C?8'8767E45?7' 6B7'A545*CE5657A')D' 6B7'8C6C'

265*5RC65)?'87=7?8A )?'6B7'476B)8')D'4)87**5?@'6B7'A6C65<'<)??7<65)?A'376L77?'4)87* )3Q7<6A+

# @5F7 6L)'7KC4=*7AP

 ;?C*HA5A')D'8C6C'D*)L'4)87* 7*747?6A'5A'=7ED)E478'3H'<)4=CE5?@'6B7'D*)LA'376L77?'

=E)<7AA7A'C?8'8C6C'A6)E7A+'\E)<7AA7A'C?8'8C6C'A6)E7A'CE7 )E5@5?'C?8'87A65?C65)?'?)87A'

)D' 8C6C' D*)LA+'VC6C' D*)LA' CE7' <BC??7*A' D)E' 7K<BC?@5?@' <)?67?6A' A6)E78' 5?' 6B7' 8C6C'

A6)E7+' #D' A545*CE' =E)<7AA7A' /DE)4' 6L)' 85DD7E7?6'4)87*A1' CE7' CAA)<5C678'L56B' A545*CE'

8C6C'A6)E7'F5C'A545*CE*H'85E7<678'8C6C'D*)LA&'6B7?'6B7'8C6C'265*5RC65)?'5A'C*A)'A545*CE+

 ;?C*HA5A')D'8C6C'265*5RC65)?'5? 6B7'Y>Z'C<65F56H'85C@EC4'5A'=7ED)E478'3H'<)4=CE5?@'

6B7'C<65F5657A&')3Q7<6A'C?8'D*)LA 6BC6'<)??7<6' 6B7'C<65F5657A'C?8')3Q7<6A+' #D'C?')3Q7<6'

D*)L' A6CE6A' 5? C?' C<65F56H' C?8' 7?8A' 5?' C?' )3Q7<6 6BC6' 5?85<C67A' 6BC6' 6B7' C<65F56H' <C?'

<E7C67' )E' 2=8C67' 6B7' )3Q7<6+' #D' C?' )3Q7<6' D*)L' A6CE6A' C6' 6B7' )3Q7<6' C?8' 7?8A' 5? C?'

C<65F56H& 6B7?'6BC6'47C?A'6BC6'6B7'C<65F56H'5A'2A5?@'C?')3Q7<6+ #D'A545*CE'C<65F5657A'/DE)4'

6L)' 85DD7E7?6' 4)87*A1' CE7' CAA)<5C678' L56B' A545*CE' 8C6C' A6)E7' F5C' A545*CE*H' 85E7<678'

8C6C'D*)LA&'6B7?'6B7'8C6C'265*5RC65)?'5A'C*A)'A545*CE+

GB7'A74C?65<' A545*CE56H')D'8C6C'265*5RC65)? <C?'37'F7E5D578' 5?'8ECL5?@'2='C?8'C?C*HR5?@'

6H=5<C*'32A5?7AA'A<7?CE5)A'D)E'8C6C'265*5RC65)?'C?8'5?'8ECL5?@'<)?<*2A5)?A')?'=)AA53*7'=C5EA')D'



 !d

 !"#$%&"'(%)*$%%+"(%,%-,./.0$%%11(%,//2,,.

"$YS.;Z'$W #.W$S>;G#$.';.V$SI;.#k;G#$.;Z'%[#U.[U%

 

 

A545*CE' )3Q7<6A' )?' 6B7' 3CA5A' )D' C?C*)@57A+' T2A5?7AA' A<7?CE5)A' <C?' 37'4)87**78' 5?' @EC=B5<C*

=E)<7AA' 4)87*A' )E' =E)<7AA' E7*C65)?A' C?8' 4C6E5K7A+' W5@2E7'  AB)LA' C' A54=*7' 7KC4=*7' )D'

<)4=CE5?@'8C6C'265*5RC65)? =E7A7?678'5?'=E)<7AA'4)87*A+''

W5@2E7  P UKC4=*7')D'<)4=CE5?@'32A5?7AA'A<7?CE5)A'C?8'8767E45?5?@'6B7'A545*CE5657A')D'=E)<7AA7A'C?8'

6B75E'8C6C'<)?67?6A

GB7' 7DD7<65F7?7AA' )D' 6B5A' =E)<782E7' 87=7?8A' *CE@7*H' )?' 6B7' <)4=767?<57A' )D' 7K=7E6A'

5?F)*F78'5?'6B7'C?C*HA5A'C?8'4)87**5?@')D'A<7?CE5)A&'2?87EA6C?85?@'32A5?7AA'=E)<7AA7A'C?8'6B7'

C35*56H'6)'E7<)@?5R7'<)?<7=6'C?C*)@57A'5?'FCE5)2A'32A5?7AA'8)4C5?A+

D4D4J4 F$'$%1"!"!.)&$1-!'"2)&"1"8-%"'"$&)*+)*/G$2');(!-1"2&)

GB7'D)2E6B'=E)<782E7')D'8767E45?5?@'A545*CE5657A')D'#G'AHA674'8C6C'4)87*A'5A'E7*C678'6)'8C6C'

)3Q7<6' 8H?C45<A+'V767E45?5?@' A74C?65<' A545*CE5657A' )D' 8C6C')3Q7<6' 8H?C45<A' 5A' 3CA78' )?'C?'

C?C*HA5A')D'6B7'*5D7'<H<*7')D )3Q7<6A+'UC<B'8C6C')3Q7<6'2A78'5?'32A5?7AA'BCA'56A'*5D7'<H<*7'LB5<B'

5A'<)435?78')D'C'?2437E')D'A6C67A'6BC6' 6B7')3Q7<6'@)7A' 6BE)2@B+'GB7'D5EA6'A6C67'5A' 6B7'87A5@?'

A6C67')E'6B7'8C6C'5?=26'A6C67&'LB5*7'6B7'87*765)?')E'=7E4C?7?6'85AC3*5?@')D'C<<7AA5?@'8C6C'5A 6B7'

*CA6' A6C67+' T76L77?' 6B7A7' 6L)' 7?8' A6C67A&' C' ?2437E' )D' A6C67A' 7K5A6' LB7E7' 8C6C' CE7' 2A78' D)E'

FCE5)2A'=2E=)A7A+'GB7'5?A6C?<7')D')3Q7<6'5A'D)2?8'5?')?7'C?8')?*H')?7'A6C67'5?'7F7EH'4)47?6+

GB7'CAA24=65)?'6BC6'C**)LA'6B7'8767E45?C65)?')D'A74C?65<'A545*CE56H )D')3Q7<6'8H?C45<A 5A'CA'

D)**)LAP' #D' 6B7' 6L)' 85C@EC4A' <)?6C5?' C?C*)@27' )E' A6C67A' )D' 6B7' AC47' 6H=7&' )E' C?C*)@27' )E'

7F7?6A' )D' 6B7' AC47' 6H=7' LB5<B' <C2A7' 6B7' 6EC?A565)?' DE)4' )?7' A6C67' 6)' C?)6B7E&' 56' <C?' 37'

<)?<*2878'6BC6'6B7E7'7K5A6A'C'<7E6C5?'A74C?65<'A545*CE56H'376L77?'6B74+'''

GB7'A6C@7A'5? LB5<B'C?')3Q7<6'<C?'37'D)2?8'4CH'37'E7=E7A7?678'5?'C26)4C6)?')E''%-!&"$!')
&'-'$) ;"-.%-14) GB5A' 85C@EC4' E7=E7A7?6A' 6B7' 4C??7E' )D' <BC?@5?@' 6B7' )3Q7<6' 3H' <C**5?@'

C==*5<C65)?'=E)<782E7A'D)E'8C6C'=E)<7AA5?@+'GB7'A6C67A'CE7'E7=E7A7?678'3H'<5E<*7A' /%!' 6)'%?1+'

GB7 A6C67A' E7=E7A7?678' 5?'8)23*7' <5E<*7A' CE7' 6B7' A)' <C**78' D5?C*' A6C67A+'GEC?A565)?A' DE)4')?7'

A6C67'6)'C?)6B7E'CE7'<C2A78'3H'<7E6C5?'7F7?6A+'GB7'85C@EC4'AB)LA'7F7?6A'5?'6B7'D)E4')D'CEE)LA'

/8!'6)'841+'#D'L7'C==*H'6B7'AC47'C26)4C6)?'6)'C?)6B7E'8C6C'4)87*')3Q7<6 )D'C?)6B7E'32A5?7AA'

8)4C5?'/7@+'7?E)*47?6'*5A6')D'A6287?6A1&'L7'<C?'5?F7A65@C67'C?8'8767E45?7'5D'56'AB)LA'6B7'AC47'

A6C67A'C?8'6EC?A565)?A&'C?8'6B7'E7*C65)?'6BE)2@B'7F7?6A'6)LCE8A')6B7E')3Q7<6A&'6B7'*5D7'<H<*7A')D'

LB5<B' CE7' E7*C678' 6)' 6B7' 7?E)*47?6' *5A6' 5? 6B7' AC47'LCH' CA' 6B7' \E)82<65)?' )E87E&' 32A5?7AA'

=CE6?7E'C?8'5674A'L56B'6B7'<*57?6mA'$E87E+'

a5@B7E'U82<C65)?'#?A656265)?

[E7C67'U?E)*47?6

S7<)E8

Y=8C67'%6287?6

VC6C

[E7C67'A<B782*7

nn

\E)82<65)?'U?67E=E5A7

;<<7=6'[*57?6oA

$E87E

Y=8C67'T2A5?7AA

\CE6?7E'VC6C

I7E7EC67'>CA67E

\E)82<65)?'\*C?

%6287?6'VC6C

T2A5?7AA'\CE6?7E'VC6C

\E)@EC47')D'%628H'VC6C

#674'T$>'C?8'VC6C

$E87E78'e2C?656H'C?8'#674A

%6287?6'IE)2=A'C?8'[*CAA7A

%545*CE'\E)<7AA

A5@?5D5<C?<7
%545*CE'\E)<7AA

%5@?5D5<C?<7

%545*CE'\E)<7AA

%5@?5D5<C?<7



 !p

 !"#$%&"'(%)*$%%+"(%,%-,./.0$%%11(%,//2,,.

 !"#$#%J\Y\U_'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''%U>;.G#[ %#>#Z;S#G`$W IS;\a#[;ZV;G;>$VUZ%

 

W5@2E7 ,P UKC4=*7')D'8767E45?5?@'*)@5<C*'<)??7<65)?A'376L77?')3Q7<6A'2A5?@'6EC?A57?6'A6C67'85C@EC4A

GB7' 7DD7<65F7?7AA' )D' 6B5A' =E)<782E7' 87=7?8A' *CE@7*H' )?' 6B7' <)4=767?<57A' )D' 7K=7E6A'

5?F)*F78' 5?' 6B7' C?C*HA5A' C?8' 4)87**5?@' )D' 7F7?6A' C?8' A6C67A&' 2?87EA6C?85?@' #G' C==*5<C65)?'

D2?<65)?C*56H'C?8'6B7'C35*56H'6)'E7<)@?5R7'<)?<7=6'C?C*)@57A'5?'FCE5)2A'32A5?7AA'8)4C5?A+

F< G.$3*#%).&(./($.1!,()"#6+"6#!(6)%&'('#*32("2!.#-40*)!1(*,'.#%"2$(

VC6C'4)87*A'325*6'D)E'6L)'85DD7E7?6'32A5?7AA'8)4C5?A'DE)4'6B7'E7C*'L)E*8'<C?'37'<)4=CE78&'

E7A7CE<B78'C?8'6B75E'A6E2<62EC*'A545*CE56H'8767E45?78')?*H'5D'6B7'47?65)?78'4)87*A'BCF7'377?

325*6'2A5?@' 6B7'AC47'4)87**5?@'476B)8'C?8' 5D' 6B7H'2A7' 6B7'AC47'<)?<7=6'A76A' D)E'4)87**5?@'

8C6C' A6E2<62E7&' *5456C65)?A'C?8' 6B7'=E7A7EFC65)?')D' <)?A5A67?<H'C?8'8C6C'4C?C@747?6+' #D' 6B5A'

=E7E7e25A567')D'6B7'AC47'6H=7')D'4)87*A'C?8'<)?<7=6'BCA'?)6'377?'476&'6B7'4)87*A'?778'6)'37'

6EC?AD)E478' 5?6)' 6B7' E7e25E78' D)E4+' GB7' US;'4)87*' )D' B)A=56C*' A7EF5<7' =E)F5A5)?' C?8' 6B7'

Y>Z'$3Q7<6'V5C@EC4')D'C'E7@5A6EC65)? )DD5<7'6B7E7D)E7'<C??)6'37'<)4=CE78+'

GB7' A7<)?8'45?54C*' =E7E7e25A567' D)E' <)4=CE5A)?' 5A' 6B7' C?C*HA5A' )D'LB76B7E' 6B7'4)87*A'

<)?6C5?' C?C*)@27' )E' 67E4A' )D' 6B7' AC47' 6H=7' LB5<B' L)2*8' E7=E7A7?6' E7D7E7?<7' =)5?6A' D)E'



 !q

 !"#$%&"'(%)*$%%+"(%,%-,./.0$%%11(%,//2,,.

"$YS.;Z'$W #.W$S>;G#$.';.V$SI;.#k;G#$.;Z'%[#U.[U%

 

 

C?C*HA5A'C?8'<)4=CE5A)?')D'4)87*A+'#D'6B5A'=E7E7e25A567'BCA'?)6'377?'476&'6B7E7'5A'?)'=)5?6'5?'

<)4=CE5?@'4)87*A&'CA'E7*C65)?A'376L77?'<)?<7=6A'87A<E537'5?<)4=CEC3*7'E7*C65)?A')D'6B7'D5EA6'

C?8'6B7'A7<)?8'4)87*+'

GB7E7'CE7'A7F7EC*'D)E4C*'476B)8A'LB5<B'<)2*8'37'<)?A587E78'CA A256C3*7'D)E'@EC=B5<C*'8C6C'

4)87*A D)E4C*5RC65)?+ (C6C?CL))8' C?8' S5F7=53))?' bpc' C?8' `2@)=2A=56)' C?8' ;ECM5' bqc

7K=*)E78'6B7'C==*5<C65)?')D'k'?)6C65)?'5?'8C6C'4)87*5?@&'>+'_776'b c'<)?82<678'C'<)4=CE5A)?'

)D'<)?<7=62C*'8C6C'4)87*5?@'*C?@2C@7A'3CA78')?'V7A<E5=65)?'Z)@5<'ZC?@2C@7A& >C44CE&'C?8''

ZC*7C2 b,c' =E)=)A78'4)87*5?@' )D E7*C65)?C*' <)?<7=6A' AB)L?' 5?'Y>Z'85C@EC4A L56B' 6B7'TJ

476B)8& _54'\5*B)'47?65)?A' 6B7'=)AA535*56H')D'8C6C'4)87*'=E7A7?6C65)?'2A5?@'@EC=BA' 5?' 6B7'

85AA7E6C65)?' NUJ4)87*P' 7F7?6J3CA78' @EC=B' 8C6C' 4)87*' 6B7)EH' C?8' #4=*747?6C65)?O' b^c' C?8'

<*C54A' 6BC6'N@EC=BAO&'/CE7'C' 6H=7')D'8C6C'4)87*1'N@EC=B'8C6C'4)87*A'CE7'C==*578' 5?'CE7CA' 5?'

LB5<B' 5?D)E4C65)?' C3)26' 8C6C' 5?67E<)??7<65F56H' )E' 6)=)*)@H' 5A' 4)E7' 54=)E6C?6&' )E' CA'

54=)E6C?6&'CA'6B7'8C6C'56A7*DO+

#?'6B5A'<CA7& @EC=B'6B7)EH'5A'A7*7<678'CA'C'D)E4C*'4C6B74C65<C*'476B)8 D)E'@EC=B5<C*'8C6C'

4)87*' D)E4C*5RC65)?' C?8' <)4=CE5A)? 5?' DCF)E' )D )6B7E' <)?A587E78' 476B)8A' D)E' D)**)L5?@'

E7CA)?AP'

 #?'@EC=B'6B7)EH'6B7E7'5A'A54=*5<56H')D @EC=B'<)?<7=6A'LB5<B'<C?'37'2A78 6)'E7=E7A7?6

8C6C')3Q7<6A'DE)4'@EC=B5<C*'8C6C'4)87*A'CA C'?7L'A6E2<62E7+

 #?' @EC=B' 6B7)EH' 6B7E7' 5A' C *545678' A76' )D' C==*5<C3*7' )=7EC65)?A' /7+@+' 4C6E5K'

=7E426C65)?&' 7*545?C65)?' )D' 4C6E5K' E)LA' C?8' <)*24?A1 )F7E' C' A4C**' A76' )D' 3CA5<'

7*747?6A'/?)87A'C?8'CE<7A1+'

 #? )E87E'6)'8ECL'C'@EC=B'C?8'6)'<)4=CE7'@EC=BA'2A5?@'C'*545678'A76')D')=7EC65)?A'C?8'

C*@)E56B4A' C' <7E6C5?' 5?87=7?87?<7' )D' C==*5<C65)?A' 5A' C?' C8FC?6C@7' 6)' A)47' D)E4C*'

*C?@2C@7A+

 #?62565F7'*C?@2C@7'3CA78')?'<)44)? M?)L?'@EC=B5<C*'AH43)*A'5A'?7<7AACEH'37<C2A7'

C6' A)47' =)5?6' 32A5?7AA' 7K=7E6A' L56B' ?)' )E' *566*7' #G' AM5**A' <)2*8' 37' 5?F)*F78' 5?' 6B7'

<)4=CE5A)?'=E)<7AA+

 GB7' C87e2C<H' )D' 6B7' 2A7' )D' @EC=B' 6B7)EH' D)E' 8C6C' 4)87*' E7=E7A7?6C65)?' BCA' 377?'

C8F)<C678'5?'=E7A7?6'*567EC62E7+'

 VC6C' 4)87*A' CE7' 2A2C**H' C*E7C8H' @EC=B5<C*' E7=E7A7?6C65)?A' C?8' 6B7' 5?67?65)?' )D

7K=E7AA5?@ 6B74' 5?' =E785<C67' 7K=E7AA5)?A' )E' D)E4C*' *C?@2C@7' 4CH' 37' C' 6547J

<)?A245?@'F7?62E7+

 GB7' <)4=*7K56H' )D' D)E4C*' 476B)8A' E7e25E7A' 5?F)*F747?6' )D' <)4=767?6' 7K=7E6A 6)'

CF)58' *)AA7A )D' 4)87**78' E7*C65)?A' 827' 6)' 85DD7E7?<7A' 5?' 6B7' N*C?@2C@7O' C?8'

E7=E7A7?6C65)?'AH43)*A+

#D'C 8C6C'4)87*'<C?'37'=E7A7?678'3H'C'N@EC=BO'6B7?'4C6B74C65<C*'476B)8A'3CA78')?'@EC=B'

6B7)EH'<C?'37'C==*578'D)E'6B7'<)4=CE5A)?')D'4)87*A+'GB7'A6E2<62E7&'*5456C65)?A'C?8')=7EC65)?A'

)?' 8C6C'4)87*' <)?<7=6A'4CH' 37' E7<)@?5R78' 5?' 6B7' A6E2<62E7&' *5456C65)?A' C?8' )=7EC65)?A' )?'

@EC=B' ?)87A' C?8' 78@7A+' ;' @EC=B' <)?A5A6A' )D' ?)87A' /7?65657A' 5?' C' 8C6C' 4)87*1' C?8' CE<7A'

/E7*C65)?A'376L77?'7?65657A1+';'<7E6C5?'CE<'L75@B6'87D5?7A 6B7'<)?67?6')D'5?<587?<7'4C6E5K'C?8'

<)2*8 7K=E7AA'<CE85?C*56H&'E7D7E7?65C*'5?67@E56H&'C?8')6B7E'E7*C65)?'e2C?65657A+ #D'6B7'<)4=CE5A)?'

)D'@EC=BA'F5C'E782<65)?')D'5?<587?<7'4C6E5K7A'E7F7C*A'C'A23'@EC=B L56B'C6'*7CA6'6L)'?)87A'6B7?'

C'<7E6C5?'A6E2<62EC*'A545*CE56H')D'@EC=BA'7*747?6A'7K5A6A&'C?8'6B7?'56'<C?'37'7K=7<678'6BC6'8C6C'

4)87*A' DE)4' LB5<B' 6B7' @EC=BA' )E5@5?C678' C*A)' BCF7' A6E2<62EC**H' A545*CE' 7*747?6A+' W)E' 6B7'

E782<65)?')D'5?<587?<7'4C6E5K7A'5?')E87E'6)'D5?8'A545*CE'A23'@EC=BA'C?'C==E)=E5C67'C*@)E56B4'

?778A'6)'37'87F7*)=78+'GB5A'5A'6B7'A23Q7<6')D'D2E6B7E'E7A7CE<B'6)'37'<)?82<678'5?'6B5A'A7?A7+'

H< G.&+,6)%.&
V7F7*)=47?6')D'=E)<782E7A'D)E'<)4=CE5A)?')D'@EC=B5<C* 8C6C'4)87*A')?'6B7'3CA5A')D'A74C?65<'

C?8' A6E2<62EC*' A545*CE56H'4CH' 37' 2A7D2*' C?8' )D' 5?67E7A6' D)E' 32A5?7AA' )E' A<57?65D5<' E7CA)?A' CA'

47?65)?78' 7CE*57E+' #?' 6B7' CE65<*7' A)47' =E)<782E7A' D)E' <)4=CE5?@' 8C6C'4)87*A' C?8' 8ECL5?@'

<)?<*2A5)?A')?' 6B75E' A74C?65<' A545*CE5657A CE7' =E)=)A78+ GB7A7' =E)<782E7A' CE7'47C?6' 6)' 37'



  0

 !"#$%&"'(%)*$%%+"(%,%-,./.0$%%11(%,//2,,.

 !"#$#%J\Y\U_'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''%U>;.G#[ %#>#Z;S#G`$W IS;\a#[;ZV;G;>$VUZ%

 

C==*5<C3*7'D)E'8767E45?C65)?')D'A74C?65<'A545*CE56H'C<<)E85?@'6)'6B7')3Q7<6'656*7'C?8'C<<)E85?@'

6)')3Q7<6'C66E53267A&'8767E45?C65)?')D'A74C?65<'A545*CE56H')D'8C6C'265*5RC65)?'C?8'8767E45?C65)?'

)D' A74C?65<' A545*CE56H' )D' )3Q7<6A 8H?C45<A+' >)E7' E7A7CE<B' 5A' ?77878' 5?' 6B7' CE7C' )D'

8767E45?C65)?')D'A6E2<62EC*'A545*CE5657A')D'8C6C'4)87*A&'LB7E73H'5?'6B5A'CE65<*7'6B7 C==*5<C65)?'

)D'@EC=B'6B7)EH'5A'54=*578'CA'C?'C==E)=E5C67'476B)8'D)E'<)4=CE5A)?')D'@EC=B5<C* 8C6C'4)87*A+

I!/!#!&+!)
b!c _CABHC=&' (+: %B76B ;+' %74C?65<' C?8' %<B74C65<' %545*CE5657A' 376L77?' VC6C3CA7'

$3Q7<6A';'[)?67K6J3CA78'C==E)C<B+ K5$)=LFM N*7%!-8)O K5$)<!'$%!-'"*!-8)N*7%!-8)

*!)=$%()L-%.$)F-'-)M-&$&P ()*+^'.)+-&'=+ d]J,0-&'!qq]
b c _776&' [+' >+ ;' W)E4C*' [)4=CE5A)?' )D' [)?<7=62C*' VC6C' >)87*5?@' ZC?@2C@7A+

B66=P99LLL+4767<M+)E@9D5*7A9U>>%;V0p[><)4=[>_+=8D /8)L?*)C878' ' "C?2CEH&'

 ^6B' 0!01'

b,c >C44CE&' ;+:' ZC*7C2& S+ WE)4' C' T' D)E4C*' A=7<5D5<C65)?' 6)' C?' 7K7<26C3*7' <)87P'

C==*5<C65)?'6)'6B7'E7*C65)?C*'8C6C3CA7'8)4C5?+ <!+*%1-'"*!)-!; H*+'Q-%$)K$25!*8*.( 
!"#$ %& '())*+'% ',$-./0-12 '-334

5%6 789*:8 ' ;$<' ;8=>#*:? ' @$  !"#$%""& '()*%""& +),%-#$./& 0#1!-23#)$/& 2$,& 4%"#.$$

A+8=)":'A=+:BCD+'E8## 'F+G'@+=)+H '-33.

5.6 AC#I" ' J$ K0L"?+#M' +N+:B0O8)+?' 9=8,I' ?8B8' L"?+#' BI+"=H' 8:?' (L,#+L+:B8BC": 

IBB,MPP)L8=B+DI$98B+DI$+?*PI8:?#+PQ&./P-243&R)I"GST*## U?"G:#"8?+?'VDB"O+= '-3
BI

-3Q3W

546 A"=B+= ' ;$ 5)16%3#3#7%& 8,72$32.%& 5(%23#$.& 2$,& "!"32#$#$.$ XI+' Y=++' A=+)) ' F+G'

Z"=> 'Q2&.

516 [":9 ' \$\$< @"I8::+))": ' A$<' ]*O+:>"' @=$ @$^$ [+L8:BCD' [CLC#8=CBH' _+#8BC":)' C:'

[I+L8' (:B+9=8BC": ' 9%*3!(%& :)3%"& #$& 5)16!3%(& 0*#%$*% ' !"#$4%.PQ22- ' ,$210Q-3 

Q22-

5&6 !8B8:8G""? ' \$<' _CN+,CO"": \$' Y"=L8#' [,+DCTCD8BC":' [H:BI+)C)' T"=' _+#8BC":8#'

`8B8O8)+' ;"?+#$ ;$3%($23#)$2-& <)!($2-& )=& #$3%--#.%$3& ">"3%1" !"#$Q2 ,$Q.20Q1. 

-33%

526 Z*9",*),CB" ' A$< ^=8>C ' J$' X=8:)T"=L8BC":8#' VOa+DB0_+#8BC":8#' `8B8O8)+' ;"?+#' C:'

Y"=L8#;+BI"?)$ ?(2$"2*3#)$"& )=& ;$=)(123#)$&'()*%""#$.& 0)*#%3>& )=& @262$ ' !"#$%- '

F"$[C9$. ,$1Q0&3 '-33Q


