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"#$%&'&"(%)*+,%-./012345/.67583/.
97:;/<=.>(&"%*?,@%*&AB("*&C#+D,DE
B*&F&D*&C#+DB%$,%*&G*D&GAH*+D*D&D$HH,E
D(??*+B&D#I,G*D&"#$%&+*&"(D&B%#"&D*&
I(,DD*%&(BB*,+G%*&"(%&I*D&C%,B,J$*DK&
J$,&*+&G,D*+B&D#$)*+B&L,*+&G()(+B(E
M*&D$%&I*D&($B%*D&J$*&D$%&)#$DE?NE
?*DO&P.
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a/5b/<.c/dd/<.8ebf/<.453.ghe3<3<i
</bj.f/.f/k/b38.d7bb/453b<-.1/8i
<ebb/<.453.7<<5d/bj.<58.lb<j7i
m87d.2/58.ge81<.f3ccn8/bj.o178.
/0/d12/-.p27c322/4537f/<j7gh/<.e5.
pfe5q/c/k83/8r.e5.2/58.7</05723i
jns.6tn1e45/./<j.u.2t7cc38d7j3eb.f/.
<e3-.178ce3<.u.27.8/k/bf3g7j3eb.f/.<7.
<3bm52783jn.<58.2/<.8n</750.<eg3750=.
v73<./bge8/.c75ji32.7ke38.c73j.27.
1730.7k/g.<e3idwd/.1e58.<7ke38.
7cc38d/8.<7.f3ccn8/bg/.ft5b/.d7i
b3x8/.453.b/.<e3j.17<.7m8/<<3k/.1e58.
2/<.75j8/<-./j.18/bf8/.f5.8/g52.c7g/.

750.8/d7845/<.125<.e5.de3b<.
7f8e3j/<=.y&z*($C#$"&G{($B,DB*D&"$E
LI,*+B&($|#$%G{}$,&G*D&I,)%*D&*B&D*&
L(BB*+B&"#$%&NB%*&%*C#++$D&C#??*&
G*D&C,B#'*+D&F&"(%B&*+B,@%*O&~+&*�E
"I,J$(+B&I(&?(+,@%*&G#+B&,ID&H#+CE
B,#++*+BK&,ID&($M?*+B*+B&($DD,&D(+D&
G#$B*&I(&C#?"%A}*+D,#+&*B&I(&B#IAE
%(+C*&F&I*$%&AM(%G&PK./<j3d/.67583/.
97:;/<=.�e58.2/.1<�gh37j8/.�hei
d7<.�7bj72e51-.d3/50.k75j-.f7b<.
g/8j73b<.g7<-.nk3j/8.2/<.nj345/jj/<.
j8e1.8nf5gj83g/<-.453.b/.ke5<.
73f/bj.17<.u.7k7bg/8.d73<.ke5<./bi
c/8d/bj.125j�j.f7b<.5b/.be5k/22/.
g7</=.y&�*&)#,D&L*($C#$"&G*&|*$+*D&F&
J$,&#+&(&G,B&J${,ID&AB(,*+B&}'"*%D*+E
D,LI*D&#$&���O&�ID&I*&"%*++*+B&D#$E
)*+B&C#??*&$+*&H(B(I,BAK&"*%D$(GAD&
J${,ID&)#+B&*+&D#$HH%,%&B#$B*&I*$%&),*O&
�(,D&I{}'"*%D*+D,L,I,BA&+{*DB&"(D&$+*&
"(B}#I#M,*&P-.8711/22/iji32=.
6/.1<�gh37j8/.8/gedd7bf/.125i

j�j.f/.c738/.2/.1e3bj.f/.d7b3x8/.
187md7j345/.<58.g/.453./<j.<e58g/.

f/.<e5cc87bg/-.153<.f/.j87k7322/8.
<58.<eb./<j3d/.f/.<e3.m8�g/.750.
jhn8713/<.ged1e8j/d/bj72/<./j.
gemb3j3k/<=.y&�*&C#+D*,II*&"(%&*�*?E
"I*&G*&I,DB*%&I*D&D,B$(B,#+D&I*D&"I$D&
(+�,#M@+*D&G*&�&F&��K&"$,D&G*&D{'&*�E
"#D*%&AB("*&"(%&AB("*K&G*&),D*%&I*&
C}(+M*?*+B&?,+,?(I&J$,&)#$D&"*%E
?*BB%(&H,+(I*?*+B&G{(II*%&L*($C#$"&
"I$D&I#,+&J$*&D,&)#$D&)#$D&?*BB,*�&*+&
G(+M*%&()*C&$+&C}(+M*?*+B&B%#"&
L%$B(I&PK.fnj7322/.2/.1<�gh37j8/=.�/5.
u.1/5-.ke5<.7118/bf8/q.1/5jiwj8/.
u.ke38.75j8/d/bj.ke<.f3ccn8/bg/<-.u.
18/bf8/.geb<g3/bg/.f/<.ged1ni
j/bg/<.5b345/<.45t/22/<.ke5<.1/8i
d/jj/bj.f/.fnk/2e11/8=.y&�I&H($B&
D#$)*+B&G$&B*?"D&"#$%&B%#$)*%&*B&
(DD$?*%&D(&"%#"%*&?(+,@%*&G{NB%*&
}*$%*$�-.7<<58/.�32237d.�n�752j=.
�#,&J$,&+{()(,D&"(D&I(&H,L%*&*+B%*E
"%*+*$%,(I*K&|{AB(,D&B*%%#%,DA&G*&I�E
C}*%&$+&���O&�(,D&C{*DB&H,+(I*?*+B&
C#??*&C*I(&J$*&|*&?*&D*+D&)%(,?*+B&
F&?(&"I(C*O&P��
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¢£¤¥¦§̈ ¢y&�{(,&J$(B%*&(CB,),BAD&
"%#H*DD,#++*II*D&G,HHA%*+B*DK&?(,D&
|{*+&C,B*&%(%*?*+B&"I$D&G*&G*$�K&C(%&
C*I(&H(,B&"*$%&($�&%*C%$B*$%D&©&,ID&
"*+D*+B&J$*&|*&?{A"(%",II*K&D*&G*E
?(+G*+B&J$*I&*DB&I*&%(""#%B&()*C&
?(&H#%?(B,#+O&>*D&"%#H,ID&(B'",J$*D&
D$DC,B*+B&*+C#%*&L*($C#$"&G*&?AE
H,(+C*&PK.7<<58/.�32237d.�n�752j-.
3bc38d3/8.1/bf7bj.fe5q/.7b<.
7k7bj.f/.f/k/b38.ng83k73b-.gh8ei
b345/58-./b</3mb7bjs./j.75j/58.f/.
fe5q/.23k8/<-.febj.ª%#$)*%&D(&%(,E
D#+&G{NB%*&J$(+G&#+&+{*+B%*&"(D&
G(+D&I*D&C(D*D.o«f3j3eb<.6/f5g-.
¬¬¬r=.y&�'"*%D*+D,LI*&*B&���&®}($B&
"#B*+B,*I&,+B*II*CB$*ĪK&|{()(,D&G$&
?(I&F&?{,+BAM%*%&G(+D&I*D&%#$(M*D&
G*&I{#%M(+,D(B,#+&°&|{()(,D&D(+D&C*DE
D*&L*D#,+&G*&C#?"%*+G%*&I*&D*+D&G*D&
B�C}*D&J${#+&?{(BB%,L$(,BK&G{AI(%E
M,%&?#+&"A%,?@B%*O&�*&D$,D&}*$%*$�&
G*"$,D&J$*&|{(,&C%AA&?#+&"%#"%*&C(E
G%*&©&|*&GA)*I#""*&?*D&(CB,),BAD&
($B#$%&G*&?*D&C#?"AB*+C*DK&|*&+*&
C}*%C}*&"I$D&F&B#$B&"%,�&F&C#%%*DE
"#+G%*&F&G*D&H,C}*D&G*&"#DB*O&P
±1178/bg/.1h�<345/-.d323/5.<ei

g372-.def/.f/.k3/-.g/bj8/<.ft3bjni
8wj-.ged1e8j/d/bjs.l2./03<j/.²3/b.
f/<.fed73b/<.f7b<.2/<45/2<.be5<.
g873mbeb<.ftwj8/.f3ccn8/bj<.f/<.
75j8/<=.y&³�*&+*&D$,D&"(D&+#%?(I&́&
*DB&D(+D&G#$B*&I{$+*&G*D&"}%(D*D&
J$*&|{*+B*+GD&I*&"I$D&*+&C#+D$IB(E
B,#+-.7cc38d/.27.1<�ghe2em5/./j.
1<�ghejhn871/5j/.67583/.97:i

;/<-.75j/58.f5.23k8/.>*&µ*+B,?*+B&
G{NB%*&G,HHA%*+B.o«f3j3eb<.¶�8e22/<-.
¬¬·r=.̧+&)*$B&L,*+&GA)*I#""*%&$+*&
C*%B(,+*&*�C*+B%,C,BAK&?(,D&F&C#+G,E
B,#+&G{()#,%&GA|F&$+*&L(D*&G*&+#%E
?(I,BAO&�*&J$,&*DB&G#$I#$%*$�K&C{*DB&
I#%DJ$*&I(&G,HHA%*+C*&#$&I{(+#?(I,*&
+#$D&*DB&,?"#DA*K&C*&J$,&C%A*&D#$E
)*+B&$+&D*+B,?*+B&G*&}#+B*O&P.
±b3d750.<eg3750-.be5<.7keb<.

²/<e3b.ft71178j/b38.u.5b.m8e51/-.
f/.8/g5/32238.2t7<</bj3d/bj.f/.be<.
</d²27²2/<-.fte¹.27.1/58.ftwj8/.8/i
�/jn-.1/8º5.gedd/.3bfn<387²2/.e5.
».²3q788/.¼=.y&�*"$,D&I{*+H(+C*K&
+#$D&(""%*+#+D&F&CI(DD*%&I*D&#L|*BD&
®"(%&C#$I*$%DK&H#%?*D½̄K&I*D&(+,E
?($�K&I*D&}$?(,+D&®M(%¾#+&#$&H,II*K&
M%(+G&#$&"*B,B½̄O&�*BB%*&I*D&M*+D&
G(+D&G*D&C(D*D&+#$D&%(DD$%*&°&+#B%*&
"D'C},D?*&%A"$M+*&F&(CC*"B*%&I(&
+#+EC(BAM#%,*&P-.1e58<53j.27.1<�i
ghe2em5/=.¿3.kej8/.f3ccn8/bg/./<j.
d72.1/8º5/.178.2/<.75j8/<-.gt/<j.
febg.ft7²e8f.178g/.45t/22/.2/<.
²e5<g52/-.2/<.3b<ng583</.À.32<.b/.<7i
k/bj.17<.f7b<.45/22/.g7</.ke5<.
87bm/8.b3.gedd/bj.8n7m38.7k/g.
ke5<=.6/58.8/m78f.b/.c73j.72e8<.178i
ce3<.45t7mm87k/8.g/253.45/.ke5<.
1e8j/q.<58.ke5<=.
�e58.<e8j38.f/.g/jj/.<13872/./j.

<t7<<5d/8.j/2.45/.2teb./<j-.5b.n2ni
d/bj./<j.<7b<.fe5j/.183de8f372.À.27.
gebc37bg/./b.<e3=.y&�*%B(,+D&#+B&
M%(+G,&G(+D&$+*&H(?,II*&L,*+)*,II(+E
B*&?(,D&"(D&D$%"%#B*CB%,C*K&J$,&I*D&(&
(,GAD&F&D*&C#+DB%$,%*&$+*&L#++*&
,?(M*&G*&D#,&°&G{($B%*D&($%#+B&L*E
D#,+&G{$+&D#$B,*+&B}A%("*$B,J$*&
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2t78m/bj=.67.125178j.f/<.17�<.8/bebi
g/bj.18em8/<<3k/d/bj.u.722/8.75.²e5j.
f/.27.fnd78gh/=.
�7b<.2/<.7bbn/<.���-.5b.ge587bj.

125<.87f3g72.nd/8m/-.2t7bj31<�gh37j83/=.
y&�{*DB&$+*&A"#J$*&#�&I{#+&%*H$D*&
I{($B#%,BA&G*&H(¾#+&MA+A%(I*-.bej/.
±2/07bf8/.	2/3b=.�*D&"(B,*+BD&C#+D,E
G@%*+B&J$*&I(&?(I(G,*&?*+B(I*&+{*DB&"(D&
$+*&"(B}#I#M,*&?(,D&$+*&C#+G,B,#+&"(%E
B,C$I,@%*&()*C&I(J$*II*&#+&"*$B&),)%*K&*B&
J${,ID&"*$)*+B&D*&"%*+G%*&*+&C}(%M*&
B#$D&D*$IDO&P.�/8j73b<.18ec/<<3ebb/2<.�.
711e8j/bj.2/58.13/88/-.178./0/d12/.2/.
18ec/<</58.f/.1<�ghe2em3/.u.2t5b3k/8i
<3jn.f/.¿j7bce8f-.�7k3f.�e</bh7b=.l2.
/<j.2t75j/58./b.���·.f7b<.µC,*+C*&
ft5b/.gn2x²8/./01n83/bg/-.453./bj/bf.
debj8/8.45/.2/.f37mbe<j3g.1<�gh37j83i
45/./<j.5b/./bj3jn.²3/b.c87m32/./j.2/<.
h�13j750.3bg717²2/<.f/.f3<j3bm5/8.
ce5<./j.<73b<.ft/<183j=.
�e5j/.<7.k3/-.a5f3.�h7d²/823b.1e8i

j/87.5b.d/<<7m/.<3d12/.À.eb.b/.1/8f.
17<.2/<.1nf72/<.178.h7<78f-./j.2/.<�<jxi
d/.b/.c73j.45/.8/bce8g/8.27.<e5cc87bg/.
f/.g/50.45t32.18nj/bf.<e3mb/8=.y&
#$D&
+*&"#$)#+D&"(D&AI,?,+*%&I*D&³"%#LI@E
?*D́O&�(,D&+#$D&"#$)#+D&+#$D&GAL(%E
%(DD*%&G{$+&D'DB@?*&J$,&DB,M?(B,D*&
C*$�&('(+B&G*D&"%#LI@?*D&*B&+#$D&H(,B&
B#$D&C%(,+G%*&G*&%*C#++(�B%*&I*D&"%#E
LI@?*D&"%AD*+BD&*+&+#$DO&P.6/<.17j3/bj<.
fe3k/bj.<tegg51/8.ft/50idwd/<-./j.
2/<.1<�gh37j8/<.btebj.17<.u.<t/b.dw2/8-.
�5m/.27.d323j7bj/=.67.1738i73f7bg/-.
gt/<jiuif38/.27.183</./b.gh78m/.f/<.
17j3/bj<.178.2/58<.</d²27²2/<-.1/5j.
gedd/bg/8.u.m87bf38=��
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gh37j83/.bt�.ngh711/.17<=.�/<.1<�i
gh37j8/<.1273f/bj.ft7²e8f.1e58.27.
».fn<3b<j3j5j3ebb723<7j3eb.¼-.je5j.75.
de3b<.27.».fn<he<13j723<7j3eb.¼.f/<.
d727f/<=.y&�I&'&()(,B&IF&$+*&G,?*+D,#+&
B%@D&}$?(+,DB*-./012345/.±2/07bf8/.
	2/3b-.h3<je83/b.f/.27.<7bjn.u.2t5b3i
k/8<3jn.ft&jj7:7=.>*D&}'",B($�&AB(,*+B&
D$%C}(%MADK&L*($C#$"&G*&B}A%(",*D&
A?*%M*(,*+B&J$,&G*?(+G(,*+B&G*D&
B*?"D&G*&B%(,B*?*+B&G,HHA%*+BDK&*B&G*D&
"D'C},(B%*D&('(+B&)AC$&I(&M$*%%*&+*&
)#$I(,*+B&"(D&J$*&I{}'",B(I&%*DD*?LI*&F&
$+&C(?"&G*&C#+C*+B%(B,#+O&P.v73<.
8n3b<n8/8.2/<.17j3/bj<.f7b<.27.g3jn.f/i
d7bf/.f5.j/d1<-.f5.1/8<ebb/2./j.f/.

13252/<.ft5b/.75j8/.ge52/58.d73<.je5j.
75<<3.83gh/<.ft/cc/j<.3bfn<387²2/<-.e5.
2t7²<e25.1e5ke38.45t7.2/.1/8<ebb/2.<58.
2/.de3bf8/.f/.</<.c73j<./j.m/<j/<-.
1e58873/bj.2t73f/8.u.722/8.d3/50=
v72m8n.125<3/58<.<n�e58<.ft5b.</8i

k3g/.u.5b.75j8/-.1ebgj5n<.f/.c58j3c<.
8/je58<.gh/q.<eb.d783.e5.</<.178/bj<-.
a5f3.�h7d²/823b.b/.k7.17<.d3/50=.¶22/.
</.gebk73bg.45/.2/<.dnf/g3b<.b/.1/5i
k/bj.83/b.1e58./22/=.�th5d3237j3eb<./b.
d75k73<.j873j/d/bj<.oeb.gebc3<45/.
</<.25b/jj/<-.eb.2t/bc/8d/-.eb.c73j.c3.
f/.<7.15f/58-.eb.2t/d1wgh/.f/.
gebj7gj/8.<7.c7d322/sr-./22/.b/.8wk/.
45/.f/.23²/8jn=.¶22/.fnge5k8/.75<<3.
45/.2/<.18ec/<<3ebb/2<.b/.<ebj.17<.</<.
d/322/58<.7223n<.À.»&�{(,&*$&?(&"%*?,@%*&
³B}A%(",*́&F&�,IID,G*&D#$D&®$+̄&(%L%*K&
*B&*II*&),+B&G{$+&($B%*&"(B,*+BO&P.
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±118/b7bj.45teb.253.7.8/c5<n.</<.dni
f3g7d/bj<.h7²3j5/2<-.32.253./012345/.
45/.2/<.<5/58<-.b75<n/<./j.j/88/58<.453.
2t7gg7²2/bj.b/.<ebj.45/.f/<.<�d1j�i
d/<.f/.</k87m/=.y&�*&C#?"%,D&J$*&|*&+*&
G*)*+(,D&"(D&H#II*O&>(&D*+D(B,#+&"}'D,E
J$*&()(,B&$+*&C($D*O&P.a5f3.�h7d²/8i
23b./<j.c583/5</-.d73<./22/.bt/b.7.17<.
c3b3.7k/g.2th�13j72=.&b.27.f37mbe<j345/.
<gh3qe1h8xb/./j.eb.2t/bc/8d/.f7b<.5b.
y&(D,I*&G*&H#$D&C($C}*?(%G*DJ$*P=.¶22/.
18/bf.72e8<.5b/.8n<e25j3eb.À.</88/8.2/<.
f/bj<-.7g453/<g/8.u.je5j./j.gee1n8/8-.
�5<45tu.g/.45teb.27.23²x8/./bc3b=.¿eb.
e13b3eb./<j.c73j/-./j./22/.bt�.8/bebg/87.
17<.dwd/.2e8<.ft5b/.8/gh5j/./b.���·.À.
y&�{*+&()(,D&H,+,&()*C&I(&"D'C},(B%,*O&P.
-5/245/<.7bbn/<.718x<.wj8/.<e8j3/.

f/.2th�13j72-.a5f3.�h7d²/823b.453jj/.
<eb.d783-.<t3d12345/.f7b<.f/<.de5i
k/d/bj<.f/.fnc/b</.f/<.17j3/bj<-.
cebf/.f/<.m8e51/<.jhn871/5j345/<.
7b3dn<.178.ft7bg3/b<.3bj/8bn<=.�/i
153<.2/<.7bbn/<.��.-.5b.k/bj.f/.23²ni
87j3eb.<e5cc2/.<58.2/.debf/./j.27.1<�i
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».&8.vt±9±l�&G,B&J$*&|*&+*&"#$)(,D&"(D&
*�,DB*%&*+&G*}#%D&G{$+*&,+DB,B$B,#+O&®½̄&
�{AB(,B&G*D&(++A*D&()(+B&J$*&|*&+*&
?{($B#%,D*&F&A"%#$)*%&G*&I(&C#I@%*&
C#+B%*&C*&D'DB@?*&J$,&?{()(,B&*?"%,E
D#++A*K&?{()(,B&%*H$DA&B#$B&C#+B(CB&D,E
M+,H,C(B,H&*B&%AC#+H#%B(+B&()*C&G{($B%*D&
NB%*D&}$?(,+DK&?{()(,B&G%#M$A*K&
?{()(,B&%*+G$*&D,&"%#H#+GA?*+B&C#+H$E
D*&J$*&|{(,&"*+DA&J$*&C*&B%(,B*?*+B&AB(,B&
$B,I*O&P.o�r.¶b.���:-.2e8<45/.2t±dn83g73i
b/.a5f3.�h7d²/823b.15²23/.2/.8ng3j.f/<.
45/245/<.de3<.45t/22/.7.17<<n<.u.2th�i
13j72.1<�gh37j8345/.ebq/.7b<.125<.j�j-.
/22/.3mbe8/.45/.̧+&̧$%&̧;+&o».�78.be<.
18e18/<.de�/b<.¼r.f/k3/bf87.5b.j/0j/.
cebf7j/58.ft5b.de5k/d/bj.²3/b.125<.
m87bf.45t/22/.À.g/253.f/<.».<58k3k7bj<.
f/.27.1<�gh37j83/.¼-.17j3/bj<./b.8nke2j/.
gebj8/.27.je5j/i153<<7bg/.f/.g/jj/.3b<i
j3j5j3eb.453.18nj/bf.2/<.m5n838=.
�e58j7bj-.a5f3.�h7d²/823b.7.njn.27.

18/d3x8/.u.f/d7bf/8.<eb.3bj/8b/i
d/bj=.¶b.��..-.�/5b/.n1e5</.8wk7bj.
ft5b/.d73<eb.f/.²7b23/5/./d123/.
ft/bc7bj<-./22/.c73j.5b/.c75<</.ge5gh/=.
¿7.k3/.<t/ccebf8/=.y&ª#$B&I*&?#+G*&(BE
B*+G(,B&G*&?#,&J$*&|*&³"(DD*&F&($B%*&
C}#D*́O&�*&)#$I(,D&"%*+G%*&?(&%*B%(,B*&
J$*IJ$*&"(%B&*+&?#,&"#$%&$+&B*?"DO&P.
v73<.ft75j8/<.bedd/bj.g/27.».fni
18/<<3eb.¼./j-.feg32/-./22/.7k72/.2/<.13i
252/<.45/.253.j/bf.<eb.1<�gh37j8/=.y&µ,&
*II*D&AB(,*+B&D$""#DA*D&?*&%*+G%*&}*$E
%*$D*K&*II*D&+*&I{#+B&"(D&H(,BO&�*&?*&D*+E
B(,D&G%#M$A*K&IAB}(%M,J$*K&I{*HH*B&"%AC,D&
J$*&C*D&",I$I*D&AB(,*+B&C*+DA*D&M$A%,%O&P.
6/.dnf/g3b.27.gebk73bg.f/.</.c738/.

7fd/jj8/.u.2th�13j72./j./22/.<t�.8/bf.
y&"I*,+*&G{*D"#,%O&®½̄&�{(II(,D&*+H,+&
B%#$)*%&J$*IJ${$+&J$,&D($%(,B&?*BB%*&
$+&B*%?*&F&?*D&D#$HH%(+C*DO&P.67.�/5b/.
c/dd/.fngh7bj/.k3j/=.¶22/.b/.ke3j.17<.
/b.45e3.27.j83<j/.8e5j3b/.f/.2th�13j72.
1<�gh37j8345/-.2t/bb53.453.�.8xmb/-.2/<.
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