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'*G",:""8,$"7%$0"9,*$",(#&',B$"*0"$,0'*8,+"G"+/,("*/#$"9,'"$",)8,'"$$)8B,B#++/,

E-*/#,"0,*+=Q,LMM`*Q,LMM`:Q,LMM^*Q,LMM_*Q,LMM_:Q,LMM_&I=,,68,*99)0)%8,0%,"(7+%3)8B,

:)%&'"()&*+,("0'%9/,0%,/0#93,8"#$%&'"()&*+,$"&"70%$,+"G"+/Q,?",#/"9,(%+"&#+*$,

*77$%*&'"/,*89,"U7+%$"9,(>!1,"U7$"//)%8,%<,0'",8)&%0)8)&,$"&"70%$Q,81O'>,"W_=,,

J')/,?*/,7"$()//):+",/)8&",:$*)8,0)//#"/,?"$","U&)/"9,)(("9)*0"+3,<$%(,*8)(*+/,)8,

0'",<)"+9,*89,<+*/',<$%@"8,)8,+)A#)9,8)0$%B"8=,,H)()+*$,0%,?'*0,?",<%#89,?'"8,#/)8B,

]5W+)B*89,:)89)8B,0"&'8)A#"/Q,8)&%0)8)&,$"&"70%$,(>!1,"U7$"//)%8,?*/,8%0,

*//%&)*0"9,?)0',:$*)8,J5B,+"G"+/=,,[?)8B,0%,0'",+*&.,%<,/)B8)<)&*80,$"+*0)%8/')7/,

:"0?""8,:$*)8,5B,*89,8"#$%&'"()&*+,:)%(*$."$,$"/#+0/Q,?",9)9,8%0,"U7*89,%#$,

(%+"&#+*$,)8G"/0)B*0)%8,0%,)8&+#9",(>!1,"U7$"//)%8,/0#9)"/,%8,%0'"$,$"&"70%$/=,,



,
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1+0'%#B',J5B,+"G"+/,)8,'"$$)8B,B#++,:$*)8/,?"$",7$"G)%#/+3,#8.8%?8Q,/0#9)"/,

'*G",$"7%$0"9,5B,G*+#"/,<$%(,"BB/,*89,.)98"3/,<$%(,R$"*0,X*."/,'"$$)8B,B#++/Q,

)8&+#9)8B,*8)(*+/,<$%(,0'",/)0"/,#/"9,)8,0'",&#$$"80,/0#93=,,,O%8/)/0"80,?)0',0'",

<)89)8B/,%<,7$"G)%#/,/0#9)"/Q,5B,+"G"+/,)8,0'",&#$$"80,/0#93Q,?)0',0'","U&"70)%8,%<,H-6Q,

9)9,8%0,G*$3,/)B8)<)&*80+3,*(%8B,/)0"/=,,2"$&#$3,+"G"+/,)8,'"$$)8B,B#++,"BB/,<$%(,

R$"*0,X*."/,/*(7+)8B,/)0"/,'*G"Q,)8,B"8"$*+Q,/'%?8,/)B8)<)&*80,9"&+)8"/,%G"$,0'",

7"$)%9,<$%(,Ne_LWNeeLQ,:#0,?"$",B"8"$*++3,')B'"/0,*0,X*.",[80*$)%,/)0"/,)8&+#9)8B,

H-6,*89,0'",8"*$:3,X)00+",R*++%%,*89,H8*.",6/+*89/=,,X"G"+/,*0,0'"/","*/0"$8,X*.",

[80*$)%,)/+*89/,?"$",%<0"8,LW],<%+9,')B'"$,0'*8,*0,%0'"$,/)0"/,EY%/0"$,"0,*+=Q,Nee^I=,,1,

/#$G"3,%<,"8G)$%8("80*+,&%80*()8*80/,)8,'"$$)8B,B#++,"BB/,<$%(,NeeaWLMML,

$"7%$0"9,8%,9)<<"$"8&"/,)8,5B,*(%8B,R$"*0,X*."/,/)0"/Q,)8&+#9)8B,*8,"*/0"$8,X*.",

[80*$)%,EH8*.",6/+*89I,/)0",&+%/",0%,H-6,EZ"/"+%',"0,*+=Q,LMM^In,'%?"G"$Q,"BB/,(*3,

8%0,:",0'",:"/0,)89)&*0%$,%<,5B,+"G"+/,)8,:)$9/,*0,*,/)0"Q,*/,"BB,&%8&"80$*0)%8/,9%,8%0,

*+?*3/,&%$$"+*0",?)0',0)//#",&%8&"80$*0)%8/,*0,0'",/)0",ET%U,"0,*+=Q,LMMLn,C*#?","0,*+=Q,

LMM`I=,,1,0)//#",:*/"9,/0#93,:3,T%U,"0,*+=,ELMMLI,)8,0'","*$+3,NeeM/,/'%?"9,+)00+",

%G"$*++,G*$)*:)+)03,)8,$"8*+,5B,+"G"+/,)8,*9#+0,B#++/,*0,N^,R$"*0,X*."/,/)0"/Q,:#0,*/,)8,

0'",&#$$"80,/0#93Q,$"8*+,5B,+"G"+/,*0,H-6,"U&""9"9,0'%/",*0,%0'"$,/)0"/,*77$%U)(*0"+3,

LW],<%+9=,,H0*:+",)/%0%7",9*0*,E$N`!,G*+#"/I,)89)&*0",0'*0,'"$$)8B,B#++/,*0,H-6,<""9,*0,

*,')B',0$%7')&,+"G"+,$"+*0)G",0%,:)$9/,*0,%0'"$,/)0"/,EO$*)B,5":"$0Q,F8G)$%8("80,

O*8*9*Q,#87#:+)/'"9,9*0*IQ,0'"$"<%$","(7'*/)@)8B,0'",)(7%$0*8&",%<,9)"0,<%$,
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X*."/,'*/,9"&$"*/"9,E5":"$0,"0,*+=Q,LMMaI=,,J')/,<)89)8B,/#BB"/0/,0'*0,'"$$)8B,B#++/,

(*3,:","U7%/"9,0%,+%?"$,+"G"+/,%<,&%80*()8*80/Q,/#&',*/,5BQ,0'*0,*$",9"$)G"9,<$%(,

<)/',&%8/#(70)%8=,,5)B'"$,5B,+"G"+/,)8,B#++/,<$%(,H-6,(*3,*+/%,:",$"*+)@"9,:3,
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,
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68,/#((*$3Q,0')/,/0#93,)8&$"*/"/,%#$,#89"$/0*89)8B,%<,/7*0)*+,0$"89/,%<,

("$&#$3,7%++#0)%8,)8,0'",R$"*0,X*."/,$"B)%8,*89,"U*()8"/,+)8.*B"/,:"0?""8,
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?*/,%<,8"#$%+%B)&*+,&%8&"$8,0%,0'",'"$$)8B,B#++=,,-3,&%8/)9"$)8B,5B,+"G"+/,)8,0'",
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8%0,:",%<,8"#$%+%B)&*+,&%8&"$8,0%,0'",'"$$)8B,B#++=,
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T)B#$"/,*89,J*:+"/,,

,

,
T)B#$",L=N,J%0*+,("$&#$3,EJ5BI,+"G"+/,)8,0'",:$*)8/,%<,*9#+0,'"$$)8B,B#++/,&%++"&0"9,
<$%(,<)G",R$"*0,X*."/,&%+%8)"/,*89,%8",8%8WR$"*0,X*."/,$"<"$"8&",&%+%83=,,-%U"/,
$"7$"/"80,#77"$h+%?"$,L`0',7"$&"80)+"/Q,'%$)@%80*+,+)8"/,$"7$"/"80,("9)*8Q,*89,
G"$0)&*+,+)8"/,$"7$"/"80,(*U)(#(h()8)(#(,%:/"$G*0)%8/=,,X"00"$/,)89)&*0",/)0",
("*8,/)B8)<)&*80+3,9)<<"$"80,<$%(,%0'"$,&%+%8)"/,E7pM=MMNI=,,H*(7+",/)@"/,*$",)8,
7*$"80'"/"/,
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-P,b]5cWOmJ,:)89)8B,0%,8)&%0)8)&,&'%+)8"$B)&,$"&"70%$n,*89,OP,b]5cW2YaMN,:)89)8B,0%,
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'"$$)8B,B#++/=,,2"*8,E±,/0*89*$9,9"G)*0)%8I,0%0*+,("$&#$3,EJ5Bn,gBhB,9$3,?")B'0IQ,
8"#$%&'"()&*+,$"&"70%$,+"G"+/,E<(%+h(Bn,*/,9"0"$()8"9,:3,b]5cWf!-,:)89)8B,0%,
(1O'>Q,b]5cWOmJ,:)89)8B,0%,81O'>Q,*89,b]5cW2YaMN,:)89)8B,0%,!2C1,$"&"70%$IQ,
*89,$"+*0)G",(>!1,"U7$"//)%8,%<,81O'>,"W_,)8,0'",:$*)8,%<,'"$$)8B,B#++/,*0,<)G",
R$"*0,X*."/,&%+%8)"/,*89,%8",8%8WR$"*0,X*."/,$"<"$"8&",&%+%83=,,X"00"$/,9"8%0",
/)B8)<)&*80,9)<<"$"8&"/,EJ#."3,7pM=M`I,<%$,*,B)G"8,&%+#(8==,,H*(7+",/)@"/,*$",
)89)&*0"9,)8,7*$"80'"/)/,
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H)0", J5B, (1O',>"&"70%$,
-)89)8B,

81O',>"&"70%$,
-)89)8B,

!2C1,>"&"70%$,
-)89)8B,

>"+*0)G",
81O'>,"W_,
(>!1,

"U7$"//)%8,
O'*80$3,
6/+*89,

M=L`±M=Na,
EaI,

]\`=_\,±,_N=]],
EaI,

Le=\N,±,NL=e\:,
EaI,

NMeL=]^,±,LM^=^]:,
EaI,

M=eN,±,NL,
EaI,

T)B'0)8B,
6/+*89,

M=\a±M=N_,
ENMI,

L_e=__,±,N]`=^M,
ENMI,

N`=``,±,N]=]\*:,
ENMI,

e`a=_^,±,N\\=a`*:,
ENMI,

M=a^,±,L\,
ENMI,

5*()+0%8,
5*$:%#$,

M=\`±M=Ne,
EaI,

]Ne=M`,±,^e=M_,
EaI,

L\=LL,±,N]=`_*:,
EaI,

eMa=e_,±,N]_=`a*:,
EaI,

M=aL,±,N^,
EaI,

Y"80,
6/+*89,

M=]a±M=N],
EaI,

LaN=]],±,^_=^N,
ENMI,

NL=__,±,NM=\]*,
ENMI,

a]M=_^,±,Nee=__*,
ENMI,

M=e`,±,Na,
ENMI,

2)99+",
H)/0"$,
6/+*89,

M=\e±M=N`,
ENMI,

L__=a\,±,]`=\^,
ENMI,

NL=N`,±,_=Me*,
ENMI,

aa_=L_,±,N__=_^*:,
ENMI,

N=]a,±,]\,
ENMI,

H&%0&',
-%88"0,
6/+*89,

N=NN±M=`*,,
ENMI,

L\e=^^,±,eL=]\,
EeI,

N\=`],±,NN=\a*:,
EeI,

eN`=Me,±,N]a=aa*:,
EeI,

M=eM,±,N\,
ENMI,
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LMMa,
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LMMa,

:+*&.,&$%?8"9,

8)B'0,'"$%8,

!"G*9*,E$"<"$"8&",

h&%80*()8*0"9I,

L=`,EM=]]W]=aIha=_,

E\=LWL_=``I,

*,5"883,"0,*+=Q,LMML,

/8%?3,"B$"0, !"G*9*,E$"<"$"8&",

h&%80*()8*0"9,,

\=`,EL=aW_=``IhNN=`,

Ee=_`WNe=LI,

*,5"883,"0,*+=Q,LMML,

9%#:+",&$"/0"9,

&%(%$*80,

!"G*9*,E$"<"$"8&",

h&%80*()8*0"9I,

^=N,E\=_`W_=LIh`^=],

E\\=\`W_\=`I,

*,5"883,"0,*+=Q,LMML,

9%#:+",&$"/0"9,

&%$(%$*80,

T+%$)9*, _=`,EM=\W\LI, *,H"7#+G"9*,"0,*+=Q,

Neea,

%/7$"3, O*8*9*,E$"<"$"8&",

h&%80*()8*0"9I,

N=N`,EM=\WL=MIh`=M`,

EN=M`We=\`I,

*,C"/R$*8B"/,"0,*+=Q,

Neea,

?"/0"$8,B$":", O*+)<%$8)*, N=N,E$*8B",8%0,

*G*)+*:+"I,

*,F+:"$0,*89,

189"$/%8Q,Neea,

T$*8.+)84/,B#++, 2)88"/%0*, M=L],E$*8B",8%0,

*G*)+*:+"I,,

*,-#$B"$,*89,
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'"$$)8B,B#++, R$"*0,X*."/, M=`\,EM=N]a^W
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-*/#,!Q,H&'"#'*(("$,12Q,>%#G)8"8WZ*00,YQ,R$%&'%?)8*,!Q,FG*8/,>CQ,[4-$)"8,2Q,

O'*8,52,ELMM_:I,C"&$"*/"9,!W("0'3+WCW*/7*$0)&,*&)9,E!2C1I,$"&"70%$,
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"-sM=aM`Q,+%B-$*)8J5BsWM=Ne_,l,M=^a\,+%BX)G"$J5BI=,,J'",*G"$*B",7"$&"80,%<,J5B,)8,

0'",%$B*8)&,<%$(,?*/,`e=]]j,E$*8B"PNNjWNM_jI,*89,*/,)8,:$*)8,9"("0'3+*0)%8,

)8&$"*/"9,?)0',J5B,&%8&"80$*0)%8/,=,,H",&%8&"80$*0)%8/,)8,+)G"$,*G"$*B"9,^=M_,µBhB,±,

]=\_,µBhB,E$*8B"PN=]],WN^=eI=,,1/,)8,:$*)8Q,H",?*/,7%/)0)G"+3,&%$$"+*0"9,?)0',J5B,

E-pM=MMNQ,"-sM=__\IQ,[5B,E-sM=MM]Q,"-sM=\]\IQ,*89,65B,E-pM=MMNQ,"-sM=^a`I,)8,+)G"$=,,

K8+).",0'",:$*)8Q,)8,0'",+)G"$,0'"$",?*/,+"//,%<,*8,"U&"//,%<,H",%G"$,5B,*89,0'",(%+*$,

$*0)%,%<,J5BPH",*77$%*&'"9,%$,"U&""9"9,N,)8,/"G"$*+,:)$9/=,,J'",("*8,(%+*$,$*0)%,%<,
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&%$$"+*0"9,?)0',+)G"$,J5B,+"G"+/,E-pM=MMNQ,"BsM=eNLI=,
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J5B,)8,:$"*/0,<"*0'"$/,*G"$*B"9,N`=a\,µBhB,±,N]=\e,µBhB,E$*8B"PM=`\W_`=M`n,

8sNM^I=,,J5B,)8,7$)(*$3,<"*0'"$/,*G"$*B"9,N`=]N,µBhB,±,NM=^],µBhB,E$*8B"PN=_],W

N`=]Nn,8s`MI=,,J5B,)8,:$"*/0,<"*0'"$/,&%$$"+*0"9,?)0',J5B,)8,7$)(*$3,<"*0'"$/,

E-pM=MMNQ,"BsM=^N_IQ,+)G"$,E-pM=MMNQ,"-sM=^NMIQ,*89,:$*)8,E-pM=MMNQ,"-sM=^NNQ,

+%B-$*)8J5BsWM=]`_,l,M=^]M,+%B-$"*/0T"*0'"$J'BI=,,J'%#B',J5B,)8,7$)(*$3,

<"*0'"$/,)8&$"*/"9,?)0',J5B,)8,:$*)8,*89,+)G"$Q,0'"/",$"+*0)%8/')7/,?"$",8%0,
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+"G"+/,*89,"8@3(",*&0)G)03,?"$",7+%00"9,*B*)8/0,+%B,0$*8/<%$("9,J5BQ,[5BQ,*89,65B=,,

-$*)8,J'B,?*/,*//%&)*0"9,?)0',*8,)8&$"*/",)8,RH,*&0)G)03,E-sM=MLaQ,"-sM=NeMI,ET)B=,

]=L*I=,,Z'"8,[5B,*89,65B,?"$","U*()8"9,/"7*$*0"+3Q,0'",$"+*0)%8/')7,?)0',RH,?*/,

/)B8)<)&*80,<%$,65B,E-sM=M]MQ,"-sM=NaaI,:#0,8%0,[5B=,,R1C,*&0)G)03,?*/,8%0,

/)B8)<)&*80+3,*//%&)*0"9,?)0',:$*)8,J5B,ET)B=,]=L:I,%$,[5BQ,:#0,?*/,8"B*0)G"+3,

*//%&)*0"9,?)0',65B,E-sM=M]Q,"BsWM=Ne^I=,,J'",/)B8)<)&*8&",%<,*,&#$G",<)0,*0,0'",a`0',
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(*3,:",*,+)()0)8B,<*&0%$,<%$,R1C,*&0)G)03=,,,-*/"9,%8,0')/,*8*+3/)/Q,&%8&"80$*0)%8/,%<,
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*89,65B,E-sM=MMNQ,$7sWM=LaLIQ,:#0,8%0,[5B=,,-)89)8B,0%,0'",R1-11,E:"8@%9)*@"7)8"I,

$"&"70%$,?*/,8%0,*//%&)*0"9,?)0',:$*)8,J5B,ET)B=,]=L9IQ,[5BQ,%$,65B=,,1//%&)*0)%8/,

:"0?""8,:$*)8,H",*89,8"#$%&'"()&*+,$"&"70%$/,*89,"8@3("/,?"$",*+/%,)8G"/0)B*0"9=,,

RH,*&0)G)03,*89,!2C1,*89,R1-1,$"&"70%$,:)89)8B,9)9,8%0,&%$$"+*0",/)B8)<)&*80+3,
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!

F4H%Y#B60BB#',%
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"*B+"/Q,*89,?",<%#89,0'*0,J5B,+"G"+/,)8,0'"/","*B+"/,<$%(,0'",KH,R$"*0,X*."/,EM=L,

µBhB,0%,]\=MN,µBhBI,?"$",&%(7*$*:+",0%,0'%/",<%#89,)8,"*B+"/,<$%(,O*8*9*,EM=],

µBhB,0%,L],µBhBn,H&'"#'*(("$,"0,*+=,LMMaI=,,1+0'%#B',8%,0'$"/'%+9,'*/,:""8,

9"$)G"9,<%$,5B4/,"<<"&0/,%8,0'",*G)*8,:$*)8Q,+"G"+/,<%#89,)8,0'",&#$$"80,/0#93,'*G",

:""8,*//%&)*0"9,?)0',8"#$%&'"()&*+,&'*8B",)8,+%%8/Q,"*B+"/,EH&'"#'*(("$,"0,*+=,

LMMaIQ,*89,/"G"$*+,?)+9,(*((*+/,E-*/#,"0,*+=,LMM_*Q,LMMe*I=,,[#$,$"/#+0/,*+/%,

/#77%$0,0'%/",%<,H&'"#'*(("$,"0,*+=,ELMMaI,/'%?)8B,9"("0'3+*0)%8,%&&#$/,)8,0'",
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$*8B"9,<$%(,M=\_,µBhB,0%,^N=^N,µBhB=,,-*+9,"*B+"/,)8,-$)0)/',O%+#(:)*Q,O*8*9*,<$%(,

Nea_WNee\,'*9,*,("*8,+)G"$,&%8&"80$*0)%8,%<,NN=a,µBhB,*89,(%/0,:)$9/,<"++,)8,*,

$*8B",<$%(,M=`,µBhB,0%,N_=L,µBhB,EZ""&',"0,*+=,LMM]I=,,X)G"$,&%8&"80$*0)%8/,)8,*9#+0,

:*+9,"*B+"/,&%++"&0"9,)8,T+%$)9*,<$%(,Nea_WNee],$*8B"9,<$%(,L=N_,µBhB,0%,\L=M_,

µBhB,E&%8G"$0"9,<$%(,9$3,?")B'0n,Z%%9,"0,*+=,Nee^I=,,F*B+"/,&%++"&0"9,*&$%//,O*8*9*,

9#$)8B,0'",NeeM/,*+/%,'*9,*,/)()+*$,$*8B",%<,M=`,µBhB,0%,NM\,µBhB,*/,?"++,*/,/)()+*$,

$"+*0)%8/')7/,:"0?""8,J5B,*89,H",*89,0'",5BPH",$*0)%,EH&'"#'*(("$,"0,*+=,LMMaI=,,1,

&%8/"$G*0)G",+)G"$,0'$"/'%+9,<%$,0%U)&,"<<"&0/,)8,?*0"$:)$9/,)/,N^=_,µBhB,E&%8G"$0"9,

<$%(,?"0,?")B'0,*//#()8B,_Mj,(%)/0#$"n,i)++)%#U,"0,*+=,Nee]IQ,?')&',?*/,"U&""9"9,

:3,N\j,%<,:)$9/,)8,%#$,/0#93=,,Z",("*/#$"9,%8,*G"$*B",N`,µBhB,J5B,)8,:$"*/0,*89,

7$)(*$3,<"*0'"$/=,,2"*8,<"*0'"$,&%8&"80$*0)%8/,)8,"*B+"/,)8,69*'%,E-"&'*$9,"0,*+=,

LMMeI,*89,0'$"",-$)0)/',O%+#(:)*,$"<"$"8&",/)0"/,EZ""&',"0,*+=,LMM^I,?"$",Na=_\,

µBhB,*89,e=],µBhBQ,N],µBhBQ,*89,N\,µBhBQ,$"/7"&0)G"+3=,,O%8&"80$*0)%8/,)8,7$)(*$3,

<"*0'"$/,&%++"&0"9,*&$%//,0'",R$"*0,X*."/,<$%(,Nea`WNeaeQ,?')&',$*8B"9,<$%(,]=^,

µBhB,0%,\a,µBhB,E-%?"$(*8,"0,*+=,Nee\IQ,?"$",/+)B'0+3,')B'"$,0'*8,0'%/",<%#89,)8,

%#$,(%$",$"&"80,/0#93=,,J'%#B',?",+*&.,)8<%$(*0)%8,$"B*$9)8B,'*:)0*0,9)<<"$"8&"/,
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0'*0,(*3,"U7+*)8,9)/7*$)0)"/Q,0')/,(*3,/#BB"/0,*,9"&$"*/)8B,0$"89,)8,5B,

&%80*()8*0)%8,)8,"*B+"/,?')&',)/,/#77%$0"9,:3,<)89)8B/,0'*0,:$"*/0,<"*0'"$,5B,+"G"+/,

9"&+)8"9,L=\j,*88#*++3,<$%(,NeeNWLMMa,)8,"*B+"/,*+%8B,X*.",H#7"$)%$,EC3./0$*,"0,

*+=,LMNMI=,,H&'"#'*(("$,ENeeNI,/#BB"/0"9,0'*0,+"G"+/,*:%G",LM,µBhB,)8,$*70%$,

<"*0'"$/,()B'0,:",%<,&%8&"$8=,,FG"$/,"0,*+=,ELMMaI,)9"80)<)"9,\M,µBhB,)8,<"*0'"$/,*/,*,

0'$"/'%+9,<%$,*9G"$/","<<"&0/,)8,+%%8/=,,68,%#$,/0#93,L_j,%<,"*B+"/,'*9,+"G"+/,%G"$,LM,

µBhBQ,*89,_j,'*9,+"G"+/,%G"$,\M,µBhB,)8,:$"*/0,<"*0'"$/=,,T$%(,7$%7%/"9,+)G"$,*89,

<"*0'"$,0'$"/'%+9/Q,%#$,$"B$"//)%8,"A#*0)%8/,$"+*0)8B,0'"/",0)//#"/,0%,:$*)8,5B,

7$"9)&0,*,:$*)8,0'$"/'%+9,<%$,0%U)&)03,%<,*77$%U)(*0"+3,\=`,µBhBQ,?')&',)/,"U&""9"9,

:3,N_j,%<,"*B+"/,)8,0')/,/0#93=,,5%?"G"$Q,)0,(#/0,:",8%0"9,0'*0,0'"/",0'$"/'%+9/,9%,

8%0,&%8/)9"$,9)"0*$3,H"Q,?')&',+)."+3,)8<+#"8&"/,0'$"/'%+9/,)8,)89)G)9#*+/=,

1+0'%#B',0'",:$*)8,)/,*,."3,/)0",<%$,5B,0%U)&)03Q,(%8)0%$)8B,/0#9)"/,#/#*++3,

$"+3,%8,+"G"+/,)8,<"*0'"$/,*89,:+%%9Q,?')&',(*3,:",/*(7+"9,8%8W+"0'*++3Q,0%,*//"//,

0$"89/,*89,'"*+0',$)/./=,,69"*++3Q,+"G"+/,)8,0'"/",0)//#"/,?%#+9,7$"9)&0,$)/./,<%$,

8"#$%0%U)&,"<<"&0/=,,68,0')/,/0#93,?",("*/#$"9,5B,)8,/"G"$*+,0)//#"/,*89,"G*+#*0"9,

+)G"$Q,:$"*/0,<"*0'"$/Q,*89,7$)(*$3,<"*0'"$/,*/,7$"9)&0%$/,%<,+"G"+/,)8,:$*)8=,,1/,)8,

7$"G)%#/,"*B+",?%$.,EH&'"#'*(("$,"0,*+=,LMMaIQ,+)G"$,J5B,&%$$"+*0"9,')B'+3,?)0',

:$*)8,J5B,/#BB"/0)8B,0'*0,+"G"+/,)8,+)G"$,(*3,B)G",*,<*)$,)89)&*0)%8,%<,$)/.,<%$,

8"#$%0%U)&,"<<"&0/=,,Z",<%#89,0'*0,:$"*/0,<"*0'"$/,(*3,:",#/"<#+,<%$,7$"9)&0)8B,:$*)8,

5B,&%8&"80$*0)%8/Q,:#0,&*#0)%8,/'%#+9,:",#/"9,?'"8,"U0$*7%+*0)8B,:$*)8,+"G"+/,<$%(,

:$"*/0,<"*0'"$,+"G"+/,*/,0'",&%$$"+*0)%8,:"0?""8,:$*)8,*89,:$"*/0,<"*0'"$,J5BQ,

0'%#B',/)B8)<)&*80Q,?*/,?"*."$,0'*8,0'*0,?)0',+)G"$,J5B=,,D$)(*$3,<"*0'"$,J5B,?*/,
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,

, `a,
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9"(%8/0$*0)8B,0'*0Q,*+0'%#B',:%93,<"*0'"$/,:"00"$,7$"9)&0,0)//#",+"G"+/,0'*8,9%,<+)B'0,

<"*0'"$/Q,<"*0'"$/,*$",8%0,*+?*3/,)89)&*0)G",%<,0'",5B,:%93,:#$9"8,)8,%/7$"3,

E5%7.)8/,"0,*+=,LMM_I=,,!%8"0'"+"//Q,<"*0'"$,&%++"&0)%8,)/,*8,)(7%$0*80,8%8W+"0'*+,

0"&'8)A#",<%$,+%8BW0"$(,(%8)0%$)8B,%<,5B,"U7%/#$",)8,+)G",:)$9/=,

Z",*+/%,)8G"/0)B*0"9,/7*0)*+,7*00"$8/,)8,:$*)8,5B,&%8&"80$*0)%8/,*89,(%/0,
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/0#93,'*/,$"7%$0"9,:$*)8,5B,+"G"+/,)8,"*B+"/,<$%(,0'",R$"*0,X*."/Q,:#0,*,/0#93,%<,

<"*0'"$/,/*(7+"9,<$%(,Nea`WNeae,$"7%$0"9,0'",+%?"/0,5B,+"G"+/,)8,:)$9/,<$%(,X*.",

F$)",*89,+)00+",G*$)*0)%8,)8,:)$9/,<$%(,0'",(%$",?"/0"$8,R$"*0,X*."/,E-%?"$(*8,"0,

*+=,Nee\I=,,X)."?)/"Q,?",<%#89,+%?,:$*)8,5B,+"G"+/,)8,:)$9/,<$%(,[')%Q,?')&',:%$9"$/,
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/0#9)"/,(*3,:",9#",0%,0"(7%$*+,0$"89/Q,*/,$"7%$0"9,:3,C3./0$*,"0,*+=,ELMNMIQ,'*:)0*0,

9)<<"$"8&"/Q,%$,0%,0'",?"*.,&%$$"+*0)%8,:"0?""8,<"*0'"$,*89,:$*)8,5B,0'*0,?",

)9"80)<)"9=,,,,,,
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?)0',*,7$"G)%#/,/0#93,%8,"*B+"/,EH&'"#'*(("$,"0,*+=,LMMaIQ,?",%:/"$G"9,*,5BW

*//%&)*0"9,9"&$"*/",)8,!2C1,$"&"70%$,+"G"+/=,,5B,0%U)&)03,)/,&'*$*&0"$)@"9,:3,*8,
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&$)0)&*+,7)77)8B,*89,'*0&')8B,/0*B"Q,*/,?"++,*/,9#$)8B,0'",<)$/0,?"".,7%/0W'*0&',*/,#7,

0%,\Mj,%<,0'",3%+.,)/,*:/%$:"9,9#$)8B,0')/,0)(",E>%(*8%<<,"0,*+=,Ne^MI=,,68,<*&0Q,

J"V8)8B,"0,*+=,ENe^_I,$"7%$0,0'*0,&')&./,"U7%/"9,0%,#,%')',*<0"$,(%0'"$/,?"$",<"9,

2"5B,9)&3*89)*()9",%<0"8,9)",/'%$0+3,*<0"$,'*0&'Q,7"$'*7/,9#",0%,*:/%$70)%8,%<,3%+.,

*+0'%#B',)0,/'%#+9,:",8%0"9,0'*0,?",9)9,8%0,%:/"$G",0')/,7'"8%("8%8,)8,%#0,/0#9)"/=,,

C#$)8B,0')/,7"$)%9,%<,3%+.,*:/%$70)%8Q,)8&%$7%$*0)%8,%<,5B,)80%,<"*0'"$/Q,?')&',:"B)8,

0'")$,(%/0,$*7)9,B$%?0',9#$)8B,0'",+*0"/0,/0*B"/,%<,"(:$3%8)&,9"G"+%7("80,E2"3"$,

"0,*+=,LMMaIQ,%<<"$/,/%(",7$%0"&0)%8,<$%(,0%U)&)03,*89,+)."+3,'"+7/,0%,"U7+*)8,?'3,

+"G"+/,%<,5B,)8,/%<0,0)//#"/,*77"*$,0%,/0*:)+)@",:"0?""8,7%/0W'*0&',9*3/,N,*89,_=,,



,

, _e,

H)()+*$,9"7#$*0)%8,'*/,:""8,7$"G)%#/+3,:""8,9"(%8/0$*0"9,)8,&%((%8,0"$8,*89,

'"$$)8B,B#++,&')&./,<$%(,&%80*()8*0"9,"8G)$%8("80/,E-"&."$,"0,*+=,Nee\I,*/,?"++,*/,

)8,&%((%8,+%%8,&')&./,"U7"$)("80*++3,"U7%/"9,0%,5B,ET%#$8)"$,"0,*+=,LMMLIQ,*89,

(*3,'"+7,()8)()@",7%0"80)*+,0%U)&)03,*0,0')/,0)("7%)80=,

, [8",%<,%#$,%:V"&0)G"/,?)0',0')/,?%$.,?*/,0%,<#$0'"$,"G*+#*0",*)$,&"++,)8V"&0)%8,

("0'%9/,*89,0'",&')&."8,(%9"+,*/,0%%+/,<%$,/0#93)8B,5B,0%U)&)03,)8,:)$9/=,,5")8@,"0,

*+=,ELMM^I,'*G",%70)()@"9,)8V"&0)%8,("0'%9/,*89,"/0*:+)/'"9,0'*0,0')/,0"&'8)A#",

$"/#+0/,)8,5B,*&&#(#+*0)%8,)8,0'",*+:#("8Q,?'"$",0'",(*V%$)03,%<,5B,?%#+9,:",<%#89,

<%++%?)8B,8*0#$*+,(*0"$8*+,9"7%/)0)%8,EJ"V8)8B,"0,*+=,Ne^_I=,,,J'"3,*+/%,<%#89,0'*0,

0'"/",("0'%9/,*$",*8,"U&"++"80,?*3,0%,&%(7*$",(%$0*+)03,$*0"/,:"0?""8,/7"&)"/,

E5")8@,"0,*+=,LMMeI=,,68,0'",&#$$"80,/0#93Q,?",9)/&%G"$"9,0'*0,*)$,&"++,)8V"&0)%8,%<,

2"5BO+,*89,2"5BO3/,7$%9#&",<*)$+3,')B',*89,/)()+*$,+"G"+/,%<,5B,)8,0)//#"/,+).",

.)98"3,*89,:$*)8Q,?')&',*$",.8%?8,0*$B"0/,%<,5B,0%U)&)03=,O%8/)9"$)8B,0'*0,?",

%:/"$G"9,0)//#",5B,9)/0$):#0)%8/,/)()+*$,0%,0'%/",/""8,?)0',8*0#$*+,"U7%/#$",0%,5BQ,

)8&+#9)8B,)8,0*$B"0,%$B*8/Q,"BB,)8V"&0)%8/,(*3,:",*,&%8G"8)"80,("*8/,<%$,*//"//)8B,

5B,$)/./,)8,:)$9/=,,1/,)8,<""9)8B,/0#9)"/Q,/"8/)0)G",0)//#"/,$"&")G",')B',"U7%/#$"/Q,:#0,

"BB,)8V"&0)%8,/0#9)"/,%<<"$,*,(%$",&%80$%++"9,/"00)8B,<%$,"U7%/#$",0'*0,()8)()@"/,0'",

)(7*&0,%<,"8G)$%8("80*+,<*&0%$/,0'"$"<%$",*++%?)8B,)8G"/0)B*0%$/,0%,*00$):#0",

%:/"$G"9,0%U)&)03,0%,5B,"U7%/#$"=,,[#$,<)89)8B/,'"$",/#77%$0,0'",#/",%<,2"5BO+,%$,

2"5BO3/Q,:#0,8%0,5BO+LQ,?')&',)/,8%0,*,<%$(,$"+"G*80,)8,8*0#$"Q,)8,"BB,)8V"&0)%8/,<%$,

0'",/0#93,%<,5B,0%U)&)03,)8,"(:$3%/,*89,'*0&'+)8B/,*89,<%$,("&'*8)/0)&,/0#9)"/,%<,

5B4/,0%U)&)03,)8,.8%?8,0*$B"0,%$B*8/=,,5%?"G"$Q,?'"8,)80"$7$"0)8B,$"/#+0/,<$%(,/#&',



,

, aM,

/0#9)"/,)0,)/,)(7%$0*80,0%,&%8/)9"$,0'*0,"<<"&0/,%<,9"G"+%7("80*+,"U7%/#$",)8,

"(:$3%/,*89,'*0&'+)8B/,(*3,9)<<"$,<$%(,0'%/",)8,*9#+0/,?)0',+%8B,0"$(,"U7%/#$"/=,

, 68,/#((*$3Q,?",<%#89,0'*0,<%++%?)8B,"BB,)8V"&0)%8,?)0',2"5BO+Q,0)//#",

*&&#(#+*0)%8,%<,5B,)8,&')&."8,"(:$3%/,*89,'*0&'+)8B/,)/,/)()+*$,0%,0'*0,/"",)8,*9#+0,

:)$9/,"U7%/"9,0%,5B,0'$%#B',0'",9)"0=,X)G"$,*89,.)98"3,*&&#(#+*0"9,')B',

&%8&"80$*0)%8/,%<,5BQ,(*.)8B,0'"(,/)0"/,%<,/"A#"/0$*0)%8,*89,7"$'*7/,0%U)&)03=,,

J'%#B',+%?"$,0'*8,&%8&"80$*0)%8/,)8,+)G"$,*89,.)98"3Q,&%8&"80$*0)%8/,)8,:$*)8,9)9,

$"*&',+"G"+/,&%8/)9"$"9,0%,:",8"#$%0%U)&Q,*89,')B',&%8&"80$*0)%8/,)8,<"*0'"$/,

/#BB"/0,<"*0'"$,B$%?0',)/,*8,)(7%$0*80,("*8/,%<,9"7#$*0)%8,9#$)8B,9"G"+%7("80=,,

>*7)9,)8&$"*/"/,)8,0)//#",&%8&"80$*0)%8/,9#$)8B,+*0"$,/0*B"/,%<,"(:$3%8)&,

9"G"+%7("80,)89)&*0",0'*0,"(:$3%/,(*3,:",(%/0,/#/&"70):+",0%,0%U)&)03,9#$)8B,

7)77)8B,*89,'*0&'=,,[#$,/0#9)"/,)8G%+G"9,)8V"&0)%8,?)0',+"G"+/,%<,2"5B,0'*0,?"$",

:%0',/)()+*$,0%,*89,')B'"$,0'*8,0'%/",<%#89,)8,"BB/,%<,(%/0,/7"&)"/,)8,0'",<)"+9,

E$"G)"?"9,)8,Z%+<","0,*+=,NeeaI=,,[#$,<)89)8B/,<$%(,0'"/",/0#9)"/,7$%G)9",)8/)B'0,)80%,

7%0"80)*+,/)0"/,*89,0)(",7"$)%9/,<%$,5B,0%U)&)03Q,*89,'"+7,0%,"G*+#*0","BB,)8V"&0)%8,

("0'%9/,*/,*,0%%+,<%$,("&'*8)/0)&,/0#9)"/,%<,5B,0%U)&)03,/0#9)"/,)8,:)$9/=,,,,

,



,

, aN,

T)B#$"/,*89,J*:+"/,

,
,
T)B#$",\=N,J%0*+,("$&#$3,EJ5BI,&%8&"80$*0)%8/,EgBhB,?"0,?")B'0I,)8,0)//#"/,%<,
&')&."8,"(:$3%/,*89,'*0&'+)8B/,<$%(,"BB/,)8V"&0"9,?)0',("0'3+("$&#$3,&'+%$)9",
E^=\,gBhB,"BBI,)8,&%$8,%)+,%8,)8&#:*0)%8,9*3,M=,,H*(7+",/)@"/,$*8B",<$%(,]W_=,,k"$0)&*+,
+)8",$"7$"/"80/,9*3,%<,'*0&'=,,C*0*,7$"/"80"9,?"$",9"$)G"9,<$%(,H0#93,L,EJ*:+",\=NI,
,
,
,
,
,
,
,



,

, aL,

,

,
,
T)B#$",\=L,,2"$&#$3,9)/0$):#0)%8,)8,&')&."8,*89,A#*)+,"(:$3%/=,,J%0*+,("$&#$3,EJ5BI,
&%8&"80$*0)%8/,)8,0)//#"/,<$%(,9*3,Ne,?')0",+"B'%$8,&')&."8,"(:$3%/,E8s]I,*89,9*3,
N`,;*7*8"/",A#*)+,"(:$3%/,E8s_I,<$%(,"BB/,)8V"&0"9,?)0',^=\,µBhB,"BB,
("0'3+("$&#$3,&'+%$)9",)8,&%$8,%)+,*0,)8&#:*0)%8,9*3,M=,-*$/,$"7$"/"80,("*8,u,HC=,
J%0*+,5B,&%8&"80$*0)%8/,9)9,8%0,9)<<"$,/)B8)<)&*80+3,:"0?""8,/7"&)"/,)8,*83,0)//#",
,
,
,
,



,

, a],

,

,
,
T)B#$",\=],,O%(7*$)/%8,%<,0)//#",("$&#$3,)8,&')&."8,"(:$3%/,*<0"$,)8V"&0)%8,%<,
2"5BO+Q,2"5BO3/Q,%$,5BO+L=,,J%0*+,("$&#$3,EJ5BI,&%8&"80$*0)%8/,)8,0)//#"/,<$%(,9*3,
Ne,?')0",+"B'%$8,&')&."8,"(:$3%/,<$%(,"BB/,)8V"&0"9,?)0',^=\,µBhB,"BB,
("0'3+("$&#$3,&'+%$)9",E2"5BO+I,E8s]IQ,("0'3+("$&#$3,&3/0")8",E2"5BO3/I,E8s\IQ,
%$,("$&#$3,ELI,&'+%$)9",E5BO+LI,E8s\I,)8,&%$8,%)+,*0,)8&#:*0)%8,9*3,M=,,-*$/,$"7$"/"80,
("*8,u,HC,

,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,



,

, a\,

,
J*:+",\=N,FU7"$)("80*+,&%89)0)%8/,*89,/*(7+)8B,9"0*)+/,<%$,("$&#$3,"BB,E*)$,&"++I,
)8V"&0)%8,/0#9)"/,

,
,
,
,
,
,
,
,
,

! A(-6%!B! A(-6%!C! A(-6%!D! A(-6%!E! A(-6%!F!
A&$7*$)! &')&."8,

,
&')&."8, &')&."8, &')&."8, A#*)+,

"',*7+/(!
!

2"5BO+, 2"5BO+, 2"5BO3/, 5BO+L, 2"5BO+,

G')$)!
Hµ5I5!$55J!

MQ,M=N_Q,M=^LQ,
L=MQ,8%8W
)8V"&0,

MQ,^=\, MQ,]=LQ,^=\, MQ,]=LQ,^=\, MQ,]=LQ,^=\Q,
8%8W)8V"&0,

!
A+1&2*/5!
(*1$&'*/()!
H$18.%'/*
7!'.!&')(K
#+(7#!6+%J!

!

,
Ne,

,
\Q,_Q,NMQ,N\Q,
N^Q,NeQ,7%/0W
'*0&',NQ,

7%/0W'*0&',_,

,
Ne,

,
Ne,

,
N`,

"*))-$)!
)+1&2$6!

,&"$":$#(Q,
&"$":"++#(Q,
%70)&,+%:"Q,
'"*$0Q,
(#/&+"Q,
+)G"$Q,
<"*0'"$Q,
.)98"3,

?'%+",
"(:$3%,
E9\Q_IQ,,

?'%+",:$*)8,
Ep9NeIQ,
&"$":$#(,
Ey9NeI,Q,

&"$":"++#(,
Ey9NeIQ,
%70)&,

+%:"Ey9NeIQ,
'"*$0Q,
(#/&+"Q,
+)G"$Q,
<"*0'"$Q,

.)98"3Q,3%+.,,

:$*)8,
E?'%+"IQ,
'"*$0Q,
(#/&+"Q,
+)G"$Q,
<"*0'"$Q,

.)98"3Q,3%+.,

:$*)8,
E?'%+"IQ,
'"*$0Q,
(#/&+"Q,
+)G"$Q,
<"*0'"$Q,

.)98"3Q,3%+.,

:$*)8,
E?'%+"IQ,
'"*$0Q,
(#/&+"Q,
+)G"$Q,
<"*0'"$Q,

.)98"3Q,3%+.,



!

!

"#!

$%&'(!)*+!,(-./-0!.12.(23-%34125!42!.64.7(2!(8&-015!%93(-!8(360'8(-./-0!.6'1-4:(!(;;!42<(.3412*!!$13%'!8(-./-0!
.12.(23-%34125!=8(%2>?@AB-%2;(C!"D!BE;A;!F(3!F(4;63G!42!3455/(5!9-18!:%0!HI!.64.7(2!(8&-015!9-18!/242<(.3(:!(;;5!1-!(;;5!
42<(.3(:!F436!.1-2!14'!B.123-1'G!1-!%!-%2;(!19!:15(5!19!8(360'8(-./-0!.6'1-4:(!42!.1-2!14'!12!42./&%3412!:%0!J!
!
! "#$%&$'()*+! ,#$*-#.+!

!
/0+1!µ232+!

!
/045!µ232+!

!
50/6!µ232+!

!
407 µ2325!

!

,898:9;<!!
=µ232>!

!

J*JJK±J*JJ+!
BJ*JJJ"LJ*JJ"C!#$G!

!

J*JJK±J*JJ+!
BJ*JJJILJ*JJ"C!#%G!

J*J#K±J*J+)!
BJ*JJ+LJ*JMNC!#%G!

J*HI)±J*J""!
BJ*JJHLJ*+I#C!#%G!

J*M)J±J*+MH!
BJ*+M#LH*++KC!#&G!

H*IH"±J*+K#!
BH*MK)L+*H")C!%G!

?@A89!!
=µ232>!

!

J*JJ+±J*JJH!
BJ*JJJNLJ*JJ#C!#$G!

J*JJK±J*JJH!
BJ*JJJ"LJ*JJ)C!#&G!

J*HMH±J*HH+!
BJ*JJ)LJ*KJ)C!#&G!

J*NI+±J*+HH!
BJ*H#HLJ*I+KC!#%G!

+*)#+±H*JHJ!
BJ*JJKLK*KI#C!#&G!

#*HKN±J*M##!
B)*HKHL#*MI)C!%G!

B@C"8D!!
=µ232>!

!

J*JJK±J*JJ+!
BJ*JJJNLJ*JJ#C!#$G!

J*JJN±J*JH)!
BJ*JJHLJ*J)"C!#$G!

J*H+J±J*J)I!
!BJ*JJ"LJ*H"H!#&G!

J*)JN±J*HMI!
BJ*JHJLJ*#M)C!#%G!

H*MH"±J*)II!
BJ*"N)L+*MHKC!#&G!

K*"KN±J*)IK!
BK*KHKL)*+I+C!%G!

E8F9G!!
=µ232>!

!

J*JJH±J*JJJ)!
BJ*JJHLJ*JJ+C!#'G!

J*JJ+±J*JJ+!
BJ*JJJNLJ*JJ"C!#%G!

J*JIJ±J*HJN!
BJ*JJ)LJ*)+)!#&G!

J*+K+±J*H+M!
BJ*JH)LJ*)HIC!#%G!

J*"H)±J*KMI!
BJ*KHILH*M#MC!#&G!

H*"NH±J*KJ+!
BH*#"JL+*H"HC!%G!

<;H,?8!!
=µ232>!

!

J*JJK±J*JJ)!
BJ*JJJMLJ*JH)C!#$G!

J*JJ+±J*JJH!
BJ*JJJ"LJ*JJ#C!#%G!

J*JI)±J*JK"!
BJ*JJMLJ*H##!#&G!

J*+"+±J*H#)!
BJ*JJ"LJ*)MKC!#$G!

H*+)#±J*)")!
BJ*)NKL+*H"#C!#&G!

+*K)M±J*)H"!
BH*"INL+*M+HC!%G!

I8FGE89!!
=µ232>!

!

J*J+#±J*JHI!
BJ*JJ#LJ*J#IC!#&G!

J*J+J±J*JH+!
BJ*JJNLJ*J)KC!#&G!

J*N+K±J*KNJ!
BJ*JJILH*H""!#&G!

+*M#I±H*JM#!
BH*)N+L#*"+NC!#%G!

I*"I#±K*M+K!
B#*HNIL+J*I+KC!

#&G!

+)*J#J±#*HH"!
BH"*K)+L+"*+KJC!

%G!
!

H!O/8&(-!42:4.%3(5!36%3!P%'/(5!F(-(!1&3%42(:!9-18!?3/:0!H!B$%&'(!)*HG!
+!O/8&(-!42:4.%3(5!36%3!P%'/(5!F(-(!1&3%42(:!9-18!?3/:0!+!B$%&'(!)*H



!

! "#!

!
$%&'(!)*+!!,(-./-0!1234-2&/4256!26!.72.8(6!&-%26*!!$54%'!9(-./-0!.56.(64-%42563!
:9(%6±;<=!26!&-%26!-(>2563!5?!.72.8(6!(9&-053!%61!7%4.7'26>3!?-59!(>>3!26@(.4(1!
A247!9(470'9(-./-0!.7'5-21(!26!.5-6!52'!56!26./&%4256!1%0!B*!!;%9C'(!32D(3!%-(!
2612.%4(1!26!C%-(647(323*!!E4%'2.2D(1!F%'/(3!%-(!?5-!(9&-053!?-59!(>>3!26@(.4(1!A247!
.5-6!52'!F(72.'(!%61!656G24%'2.2D(1!F%'/(3!%-(!?5-!(9&-053!26@(.4(1!A247!#*)!µ>H>!(>>!
9(470'9(-./-0!.7'5-21(*!!$54%'!I>!A%3!32>62?2.%64'0!'5A(-!26!F(72.'(!.564-5'!.72.83!
.59C%-(1!45!153(1!.72.83J!%61!121!654!F%-0!32>62?2.%64'0!%.-533!&-%26!-(>2563!%4!%60!
3%9C'26>!C5264!
!

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

!"#$%$
'1,2345"3/50$

!"#$6$
'1,2345"3/50$

7(+(*+8)$ B*BK±B*BL!:K=!
L*MK±B*K)!:+=!

B*BL±B*BL!:N=!
+*M"±B*""!:)=!

B*B)±B*BK!:#=!
)*++±B*#O!:O=!

7(+(*(998)$ B*B)±B*BL!:K=!
L*"B±B*K)!:+=!

B*BL±B*BL!:N=!
+*MM±B*OO!:)=!

B*B+±B*BL!:#=!
+*NO±B*#K!:O=!

:13./$9,*($ B*B)±B*BB!:K=!
L*#M±B*KN!:+=!

B*BL±B*BL!:N=!
+*ML±B*N#!:)=!

B*BK±B*BB!:#=!
)*O+±B*OM!:O=!

!
!
!



!

! "O!

P(?(-(6.(3!

Q'&(-3!RIJ!S54(-&%!,$J!P5339%66!PJ!T268!UQJ!V-(6.7!WXJ!X(66(44!P;J!X%/(-!UY!!
:KBBO=!Z??(.43!5?!9(470'9(-./-0!56!-(C-51/.4256!26!Q9(-2.%6!8(34-('3*!!
Z6F2-56!$5[2.5'!Y7(9!K#\L"N#GL"##!

!
X(.8(-!RIJ!I(6626>!<J!V/-6(33!PU!:LMM)=!<2??(-(6.(3!26!9(-./-0!.564%926%4256!

%61!('2926%4256!1/-26>!?(%47(-!1(F('5C9(64!26!>/''!%61!4(-6!&-5513*!!Q-.7!!
Z6F2-56!Y564%9!$5[2.5'!KO\L#KGL#O!

!
X(.8(-!RIJ!V/-6(33!PUJ!I(6626>!<!:LMM+=!,(-./-0!106%92.3!26!05/6>!.59956!

4(-6!:!"#$%&'()$*%+,=!.72.83!?-59!%!C5''/4(1!(6F2-569(64*!!Z.545[2.5'!K\++G
)B!

!
X(66(44!P;J!V-(6.7!WXJ!P5339%66!PJ!I%(&'(-!P!:KBBM=!<2(4%-0!45[2.240!%61!4233/(!

%../9/'%4256!5?!9(470'9(-./-0!26!Q9(-2.%6!8(34-('3*!!Q-.7!Z6F2-56!Y564%9!
$5[2.5'!N#\L)MGLN#!

!
Y57(6GX%-675/3(!Q,J!]A2(-628!,WJ!T268!WZJ!V24D>(-%'1!;<J!S(66(10!;UJ!^2(30!WRJ!

U23(9%6!;J!W56(3!R<J!_(A34((1!WTJ!S%0!<J!X/-32%6!;W!:KBLL=!<(F('5C9(64%'!
%61!C5347%4.7!(??(.43!5?!)%',-,!([C53/-(!45!KJ+JOJ"G$Y<<J!KJ+J)JOJ"GRZY<VJ!
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7%3!&((6!C53242F('0!%335.2%4(1!A247!,(I>!4-(%49(64!26!%1/'4!-%43!:Y56.%3!(4!%'*!

LM"+=*!!^'/4%926(!30647(4%3(!%.42F240!7%3!&((6!C53242F('0!%335.2%4(1!A247!&-%26!$I>!

%61!EI>!26!A2'1!(%>'(3!:P/482(A2.D!(4!%'*!KBLL=!%61!A247!,(I>!([C53/-(!26!%1/'4!-%43!

:S/6>!(4!%'*!LM"M=J!%61!^Q<!%.42F240!7%3!&((6!6(>%42F('0!%335.2%4(1!A247!&-%26!EI>!26!

(%>'(3!:P/482(A2.D!(4!%'*!KBLL=!%61!A247!C5346%4%'!,(I>!4-(%49(64!26!-%4!C/C3!

:dfS/380!(4!%'*!LM""=*!!$75/>7!A(!?5/61!%!?(A!34%42342.%''0!32>62?2.%64!-('%4256372C3!

&(4A((6!&-%26!$I>!5-!153(!>-5/C!%61!6(/-5.7(9234-0J!656(!5?!5/-!?26126>3!A(-(!

-(C-51/.2&'(!5-!.563234(64!&(4A((6!34/12(3*!!

! U(!%'35!%33(33(1!47(!29C%.4!5?!1(F('5C9(64%'!I>!([C53/-(!56!F%-25/3!

&(7%F25-3!26!.72.8(6!7%4.7'26>3*!!X(7%F25-%'!(61C52643!9%0!&(!47(!9534!29C5-4%64!

45!.56321(-!A7(6!4-026>!45!1(4(-926(!47(!C54(642%'!?5-!2612F21/%'!%61!C5C/'%4256!

'(F('!(??(.43!5?!I>J!&(.%/3(!9%60!&(7%F25-3!.%6!29C%2-!3/-F2F%'!%61!-(C-51/.42F(!

382''3*!!<2(4%-0!I>!([C53/-(!7%3!&((6!'268(1!45!&(7%F25-%'!.7%6>(3!26!3(F(-%'!%F2%6!

3C(.2(3!26!47(!'%&5-%45-0!:X(66(44!(4!%'*!KBBOJ!X5/456!(4!%'*!LMMMJ!S(65A!(4!%'*!KBLBJ!

KBLLJ!;C%'126>!(4!%'*!KBBB=*!!Z??(.43!5?!)%',-,!([C53/-(!56!7%4.7'26>!&(7%F25-!%-(!654!

A(''!34/12(1!26!&2-13J!&/4!S(65A!(4!%'*!!:KBLL=!?5/61!47%4!I>!([C53/-(!F2%!(>>!



!

! LBO!

26@(.4256!%'4(-(1!-(3C563(!45!%!?-2>74(626>!3429/'/3J!&/4!654!-2>7426>!-(3C563(J!26!

.59956!'556!7%4.7'26>3*!!V26126>3!26!-51(64!1(F('5C9(64%'!45[2.240!34/12(3!F%-0J!

A247!359(!375A26>!29C%2-9(643!26!'(%-626>!%61!547(-!&(7%F25-3!:X%-%'12!(4!%'*!

KBBKJ!Y%--%4/!(4!%'*!KBB#=J!%61!359(!375A26>!65!(??(.43!:Y%>2%65!(4!%'*!LMMBJ!Y%--%4/!

(4!%'*!KBB#=!56!&(7%F25-!26!C/C3*!!U(!%33(33(1!3(F(-%'!&(7%F25-3!26!56(!%61!3(F(6!

1%0!5'1!.72.8(6!7%4.7'26>3*!P2>7426>!429(3!26!5/-!34/12(3!-%6>(1!?-59!B*M!3!p!LK#!3J!

A247!47(!9%@5-240!5?!.72.83!-2>7426>!A24726!K!3*!!$723!23!3292'%-!45!-2>7426>!429(3!3((6!

26!.59956!'556!.72.83!:S(65A!(4!%'*!KBLB=!%61!?%34(-!47%6!4753(!3((6!26!7(--26>!

>/''!.72.83!:X/->(-!(4!%'*!LMMN%*!!k6'28(!26!7(--26>!>/''!.72.83!:X/->(-!(4!%'*!LMMN%J!

LMMN&=J!47(!429(!&(?5-(!34(CC26>!5-!?%''26>!56!47(!%6>'(1!&%'%6.(!&(%9!F%-2(1!

>-(%4'0!?5-!.72.8(6!7%4.7'26>3*!!d6'0!56(!A((8!5'1!.72.83!95F(1!A2''26>'0!56!47(!

'(F('!&%'%6.(!&(%9J!&/4!5?!4753(!47%4!95F(1J!1234%6.(3!A(-(!3292'%-!45!4753(!3((6!26!

7(--26>!>/''3!:LMMN%=*!!X(.%/3(!@/34!NMh!5?!.72.83!95F(1!56!47(!&(%9J!4723!4(34!9%0!

654!&(!21(%'!?5-!.72.8(6!34/12(3*!!_54!3/-C-2326>'0!.56321(-26>!47(!'%.8!5?!

C%475'5>2.%'!%61!6(/-5.7(92.%'!%'4(-%42563!26!%''!34/12(3J!A(!121!654!?261!(F21(6.(!5?!

,(I>!%335.2%4(1!&(7%F25-%'!.7%6>(3!?5-!%60!5?!5/-!4(343*!!

! $7(!'%.8!5?!,(I>!%335.2%4(1!C%475'5>2.%'J!6(/-5.7(92.%'J!%61!&(7%F25-%'!

.7%6>(3!26!5/-!34/12(3!9%0!&(!%44-2&/4(1!45!%!F%-2(40!5?!?%.45-3*!!V2-34'0J!%61!C(-7%C3!

9534!29C5-4%64'0J!A(!9/34!.56321(-!47%4!47(!(??(.43!5?!1(F('5C9(64%'!,(I>!

([C53/-(!26!(9&-053!%61!05/6>!7%4.7'26>3!9%0!12??(-!?-59!4753(!26!5'1(-!&2-13!A247!

'56>G4(-9!12(4%-0!([C53/-(*!!$75/>7!475-5/>7!.59C%-23563!5?!6(/-5'5>2.%'!(??(.43!

5?!,(I>!26!.72.83!%61!%1/'4!&2-13!7%3!654!&((6!C(-?5-9(1J!A(!.%6!1-%A!?-59!47(!

([4(632F(!9%99%'2%6!'24(-%4/-(!45!26?(-!47%4!(??(.43!5?!,(I>!9%0!12??(-!&(4A((6!'2?(!



!

! LB"!

34%>(3*!!R-(6%4%'!([C53/-(!26!9%99%'3!40C2.%''0!-(3/'43!26!A21(3C-(%1!&-%26!

1%9%>(J!%3!5CC53(1!45!1%9%>(!26!%6%4592.%''0!%61!?/6.4256%''0!123.-(4(!&-%26!

-(>2563!%3!3((6!26!%1/'43!:-(F2(A(1!26!Y'%-8356!(4!%'*!KBB#=*!!Z??(.43!5?!,(I>!12??(-!

&(4A((6!6(56%4(3!%61!%1/'43!?5-!^Q<!%.42F240!:Y56.%3!(4!%'!LM"+J!dfS/380!(4!%'*!

LM""=J!%61!9534!'28('0!?5-!547(-!6(/-5.7(92.%'!&259%-8(-3!%3!A(''*!!E6!56(!5?!47(!

?(A!34/12(3!5?!,(I>f3!&(7%F25-%'!29C%.43!26!05/6>!&2-13J!12(4%-0!([C53/-(!29C%2-(1!

-2>7426>!-(3C563(J!%6!(61C5264!47%4!A%3!654!%??(.4(1!&0!)%',-,!([C53/-(!:S(65A!(4!

%'*!KBLL=J!26!5'1(-!.59956!'556!.72.83!:S(65A!(4!%'*!KBLB=*!!d?4(6J!,(I>f3!29C%.43!

15!654!&(.59(!%CC%-(64!/642'!'56>!%?4(-!([C53/-(*!!Q!'%4(6.0!C(-251!5?!/C!45!3(F(-%'!

0(%-3!%?4(-!C-(6%4%'!%61!(%-'0!C5346%4%'!'2?(!,(I>!([C53/-(!9%0!5../-!&(?5-(!47(!

563(4!5?!359(!6(/-5&(7%F25-%'!.7%6>(3!:P2.(!LMM#J!;C08(-!LMON=*!!Q1124256%''0J!

29C%.43!5?!1(F('5C9(64%'!,(I>!([C53/-(!%-(!>-(%4'0!(67%6.(1!A247!%1124256%'!

C5346%4%'!([C53/-(!:P2.(!LMM"J!;C08(-!LMON=!26!9%99%'3*!!E?!4723!23!4-/(!26!&2-13!%3!

A(''J!(??(.43!9%0!&(!9534!%CC%-(64!26!%1/'43!A247!)%',-,'?5''5A(1!&0!0(%-3!5?!12(4%-0!

([C53/-(J!3/.7!%3!%1/'4!.59956!'5563!A247!%'4(-(1!-(C-51/.42F(!%61!.72.8!-(%-26>!

&(7%F25-3!:ZF(-3!(4!%'*!KBB"J!_5.(-%!(4!%'*!LMM"=*!!Q3!2''/34-%4(1!&0!47(!3'2>74!

12??(-(6.(3!A247!^Q<!%.42F240!26!.72.8(63!%61!`/%2'J!6(/-5'5>2.%'!29C%.43!5?!,(I>!

9%0!12??(-!&(4A((6!3C(.2(3!%3!A(''*!!V5-!([%9C'(J!&-%26!'(3256!.7%-%.4(-2342.!5?!

,(I>!45[2.240!26!7/9%63!%-(!654!%CC%-(64!26!656G7/9%6!C-29%4(3!:-(F2(A(1!26!

Y'%-8356!(4!%'*!KBB#=J!%61!544(-3!%61!9268!123C'%0!5CC5326>!.5--('%42563!&(4A((6!

,(I>!%61!.75'26(34(-%3(!%.42F240!%61!9/3.%-262.!.75'26(->2.!-(.(C45-!'(F('3!:X%3/!

(4!%'*!KBBNJ!KBB#J!KBBO&=*!!I(26D!(4!%'*!:KBBM=!7%F(!375A6!47%4!(9&-05!95-4%'240!

1/(!45!,(I>!12??(-3!&(4A((6!3C(.2(3J!%61!6(/-5'5>2.%'!(??(.43!9%0!12??(-!%3!A(''*!!



!

! LBM!

Y56321(-26>!47%4!A(!4(34(1!4A5!>%''26%.(5/3!3C(.2(3!7(-(J!47(3(!34/12(3!375/'1!654!

&(!.56321(-(1!%!475-5/>7!(F%'/%4256!5?!,(I>f3!1(F('5C9(64%'!(??(.43!56!

6(/-5.7(9234-0!%61!&(7%F25-!26!%''!&2-13*!!V26%''0J!24!23!29C5-4%64!45!.56321(-!47%4!

A72'(!.56F(62(64!%61!.564-5''(1J!26@(.4256!5?!,(I>Y'!2645!%6!(>>!23!%6!/66%4/-%'!

([C53/-(J!%61!-(3/'426>!(??(.43!9%0!12??(-!?-59!547(-!([C53/-(3*!E6!%6547(-!34/10!5?!

05/6>!.72.8(63J!)%',-,!,(I>!([C53/-(!6(>%42F('0!26?'/(6.(1!'(%-626>!:I/>7(3!(4!%'*!

LMO#=q!75A(F(-!4723!34/10!26F5'F(1!05'8!3%.!26@(.4256!A72.7!'28('0!C-51/.(3!%!72>7!

%./4(!([C53/-(!F(-0!(%-'0!26!1(F('5C9(64*!!$7%4!-(3/'43!.%6!F%-0!&0!([C53/-(!40C(!23!

(3C(.2%''0!%CC%-(64!.56321(-26>!47%4!5/-!?26126>3!26!1%0!LM!(9&-053!?-59!(>>3!

26@(.4(1!A247!,(I>Y'!12??(-(1!?-59!4753(!26@(.4(1!A247!,(I>Y03*!!!

Y5''(.42F('0J!47(3(!34/12(3!3/>>(34!47%4!A72'(!(9&-053!%-(!>(6(-%''0!

.56321(-(1!45!&(!3(63242F(!45!45[2.%643J!)%',-,!([C53/-(!45!,(I>!9%0!654!&(!

3/??2.2(64!45!.%/3(!6(/-5.7(92.%'!%61!&(7%F25-%'!%'4(-%42563!26!(9&-053!%61!

7%4.7'26>3!5?!%4!'(%34!359(!%F2%6!3C(.2(3*!!!$7(-(?5-(J!'56>G4(-9!12(4%-0!([C53/-(!

47%4!29C%.43!%1/'4!-(C-51/.42F(!%61!.72.8!-(%-26>!%&2'242(3!9%0!2634(%1!&(!%!>-(%4(-!

-238!?%.45-!?5-!359(!%F2%6!C5C/'%42563*!d/-!?26126>3!15!654!3/CC5-4!C-(F25/3!?2('1!

34/12(3!1(95634-%426>!%335.2%42563!&(4A((6!I>!%61!6(/-5.7(92.%'!&259%-8(-3J!&/4!

-%47(-!1-%A!%44(64256!45!?%.45-3!'28(!%>(!%61!3C(.2(3!47%4!9%0!26?'/(6.(!-(3C563(3!45!

,(I>*!!$723!A5-8!%'35!(F58(3!359(!`/(342563!%&5/4!47(!3/24%&2'240!5?!(>>!26@(.4256!

4(.762`/(3!%3!%!455'!?5-!34/1026>!6(/-5.7(92.%'!&259%-8(-3!26!&2-13*!!$7(3(!233/(3!

C-(3(64!C54(642%'!'2924%42563!47%4!9/34!?2-34!&(!%11-(33(1!2?!6(/-5.7(92.%'!

&259%-8(-3!%-(!45!&(!/3(?/'!?5-!%33(3326>!I>!-2383!26!A2'1!&2-13*!!V/4/-(!34/12(3!56!



!

! LLB!

.7-562.%''0!([C53(1!%1/'4!&2-13!%61!47(2-!5??3C-26>J!%3!A(''!%3!(>>!26@(.4256!34/12(3!

56!%!F%-2(40!5?!3C(.2(3!9%0!7('C!45!%11-(33!47(3(!/6.(-4%2642(3*!!!!!!



!

! LLL!

V2>/-(3!%61!$%&'(3!

!
!
V2>/-(!N*L!_(/-5C%475'5>0!26!.(-(&(''/9!5?!1%0!LM!.72.8(6!(9&-053*!!;(.42563!5?!
1%0!LM!A724(!'(>75-6!.72.8(6!.(-(&(''/9!1(95634-%426>!"!R/-826@(!.(''!
123C'%.(9(64!%61!.7-59%45'0323!:IjZ!34%26J!KBr=!%61!*!F%-2%4256!26!47(!472.86(33!5?!
47(!([4(-6%'!>-%6/'(!'%0(-!:IjZ!34%26J!LBr=!47%4!A%3!5&3(-F(1!(`/%''0!26!(>>3!
26@(.4(1!A247!F(72.'(!.564-5'!%61!#*)!µ>H>!9(470'9(-./-0!.7'5-21(



!

! ""#!

!

!
!
$%&'()!*+#!!,(-%.!/)(0'(1!-.2!.)'(304)/%56(1!%.!2-1!"7!04%08).!)/9(135!):;35)2!
63!/)641</)(0'(1!04<3(%2)!91!)&&!%.=)06%3.+!!>5530%-6%3.5!9)6?)).!636-<!/)(0'(1!
@AB&C!-.2!!!&<'6-/%.)!51.64)6-5)!@DEC!-06%F%61G!@(5HI+I"#G!;HI+7*7G!.H#ICG!"!
&<'6-/%0!-0%2!2)0-(93:1<-5)!@D>JC!-06%F%61@(5HI+"*#G!;HI+*#KG!.H#ICG!#!LM/)641<MJM
-5;-(6%0!-0%2!@LNJ>C!()0);63(!<)F)<5!@(5HMI+IIOG!;HI+7P7G!.HQKCG!-.2!$!!M
-/%.39'61(%0!-0%2!@D>,>>C!()0);63(!<)F)<5!@(5HMI+I"QG!;HI+O7IG!.HQ#C!%.!0)()9('/!
3R!2-1!"7!04%08).!)/9(135!R(3/!)&&5!%.=)06)2!?%64!/)641</)(0'(1!04<3(%2)!-6!
%.0'9-6%3.!2-1!I+!!J-6-!;()5).6)2!?)()!2)(%F)2!R(3/!E6'21!"!@A-9<)!*+"C!
!
!



!

! ""K!

!
!
$%&'()!*+K!,(-%.!/)(0'(1!-.2!.)'(304)/%56(1!%.!2-1!"7!04%08).!)/9(135!):;35)2!
63!/)641</)(0'(1!0156)%.)!91!)&&!%.=)06%3.+!!>5530%-6%3.5!9)6?)).!636-<!/)(0'(1!
@AB&C!-.2!!!&<'6-/%.)!51.64)6-5)!@DEC!-06%F%61G!@(5HMI+"*SG!;HI+*7PG!.H"PCG!"!
&<'6-/%0!-0%2!2)0-(93:1<-5)!@D>JC!-06%F%61!@(5HMI+"KQG!;HI+SP"G!.H"PCG!#!LM/)641<M
JM-5;-(6%0!-0%2!@LNJ>C!()0);63(!<)F)<5!@(5HI+SI"G!;HI+I#KG!.H"PCG!-.2!$!!M
-/%.39'61(%0!-0%2!@D>,>>C!()0);63(!<)F)<5!@(5HMI+S"IG!;HI+I#"G!.H"PC%.!0)()9('/!
3R!2-1!"7!04%08).!)/9(135!R(3/!)&&5!%.=)06)2!?%64!/)641</)(0'(1!0156)%.)!-6!
%.0'9-6%3.!2-1!I+!!J-6-!;()5).6)2!?)()!2)(%F)2!R(3/!E6'21!*!@A-9<)!*+"C



!

!

""#!

$%&'(!)*"!+,-(./0(12%'!3415/2/416!%15!6%0-'/17!5(2%/'6!84.!0(.39.:!(77!;%/.!3(''<!/1=(32/41!6295/(6!
!

! "#$%&!'! "#$%&!(! "#$%&!)! "#$%&!*! "#$%&!+! "#$%&!,!
"-./0.1! 3>/3?(1! 3>/3?(1! 3>/3?(1! 3>/3?(1! 3>/3?(1! @9%/'!

2340/56#! A(B7C'! A(B7C'! A(B7C'! A(B7C'! A(B7C:6! A(B7C'!

731.1!8µ9:9!.99;! DE!D*FGE!G*DE!H*GE!
F*#E!141I/1=(32!

DE!H*GE!F*#! DE!F*#! DE!H*GE!F*#! DE!H*GE!F*#! DE!H*GE!F*#E!141I
/1=(32!

!
"5<-=069!#0<.-306#1!
8.<>?&360/!3?!-31#@

A5#/A!%5&;!

!
"J!

!
"DE!"#E!"J!

!
-462I>%23>!"E!
-462I>%23>!K!

!
-462I>%23>!"E!
-462I>%23>!K!

!
"J!

!
")!

B?506!?.90361!15<-=.%! C+LE!CMNE!ON! P>4'(!&.%/1! C+LE!CMNE!ON! C+LE!CMNE!ON! P>4'(!&.%/1! P>4'(!&.%/1!

C.$?3/A.<0/5=!5115&1!
-.?D3?<.%!

QARS!
.(3(-24.E!TSMS!
.(3(-24.E!TUE!

TSR!

QARS!
.(3(-24.E!TSMS!
.(3(-24.E!TUE!

TSR!

QARS!.(3(-24.E!
TSMS!.(3(-24.E!

TUE!TSR!

QARS!.(3(-24.E!
TSMS!.(3(-24.E!

TUE!TSR!
;-462I>%23>!K<!

QARS!
.(3(-24.E!TSMS!
.(3(-24.E!TUE!

TSR!

QARS!
.(3(-24.E!TSMS!
.(3(-24.E!TUE!

TSR!
!

B.A5E03?5=!#.1#1!
-.?D3?<.%!

! ! !
./7>2/17!
.(6-416(E!

%17'(5!&%'%13(!
&(%0!

!
./7>2/17!

.(6-416(!'(V('!
&%'%13(!&(%0E!
%17'(5!&%'%13(!
&(%0E!E!62%.2'(!

! !



!

! ""#!

!
$%&'(!#)*!+,-.%'/.0!-%.(1!/2!34/.(!'(54,-2!64/67(2!%28!9%:%2(1(!;<%/'!(=&-0,1!/2!
=(-6<-0!(55!>%/-!6(''?!/2@(6./,2!1.<8/(1)!!A%=:'(!1/B(1!-%25(!C-,=!D!.,!**!(551!:(-!
8,1(!5-,<:!
!

! "! #! $! %! &! '!
()*+,-)./! 0"1! 0"2! 0"%! 0"1! 34/53! 34/53! 0"1! 0"&!

6-.7
).8+5/! EF! ! ! ! ! ! ! "GF!

2!
µ9:9! EF! "HF! IF! EF! "JF! J*F! EF! KKF!

2;'#!
µ9:9! "GF! ! ! ! ! ! ! !

#;2!
µ9:9! *"F! ! ! ! ! ! ! !
$;#!
µ9:9! ""F! HF! EF! IF! ! KDF! *IF! J*F!

<-=+!
9>-?,!

';%!
µ9:9! *KF! HF! K"F! K"F! "IF! DJF! *EF! J*F!

!



!

!

""#!

$%&'(!)*+!,(-./01(230%'!.(0(45/.!%67!(6892(!:%'-(;!36!<%4%6(;(!=-%3'!(2&.9/;*!!>%'-(;!?2(%6!@!ABC!D/.!E'-5%236(!
;9651(5%;(!?FAC!%053:359G!E'-5%230!%037!7(0%.&/H9'%;(!?FIBC!%053:359G!,J2(519'JBJ%;4%.530!%037!?,KBIC!.(0(45/.!'(:(';G!%67!!J
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