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H[@̂G[̂;C;]C;8;@9[97<@=;8];?7�;A[8B<HH<J8�
�31�M]C<B;88<C<B��ZA;][C9Y;@9?[@Y<A7B�[887̂@Y;@98
J79::7̂:?<@�A;@97[H79�<@J;;�A[�8T
�3e�M]C<B;88<C<B��ZA;][C9Y;@9?[@Y<A7B��G;897<@
][];CJ79::7̂:?<@�A;@97[H79�<@J;;�A[�8T
�3f�M89GA;@9<B��ZA;][C9Y;@9?[@C;[A[887̂@Y;@98
J79::7̂:?<@�A;@97[H79�<@J;;�;@A8T
�3g�M]C<B;88<C<BZ�ZA;][C9Y;@9?[@Y<A7B�[887̂@Y;@98
J79:H<J?<@�A;@97[H79�<@J;;�;@A8T
�3��M]C<B;88<C<BZ�ZA;][C9Y;@9?[@Y<A7B��G;897<@
][];CJ79:H<J?<@�A;@97[H79�<@J;;�A[�8T
�3��M89GA;@9<BZ�ZA;][C9Y;@9?[@C;[A[887̂@Y;@98
J79:H<J?<@�A;@97[H79�<@J;;�;@A8T

&�:;8;CGH;8?[@=;C;]C;8;@9;A7@9;CY8<B9:;M�M�?<Ỳ
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FCBDPĜIBD_̂D̀ GWB̂IBD@Gâ;RT̂ ;̂ HbBAGR]hWBID̂ABJFDB_̂D
CBEFB;Ga@MMeCB@DAWa;i@MMGWBDFMBCa;GWBÎMaAeaCiacB;a;<MîL
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>̂;A@GB;@Ga;iGWBÂ;GB;GĈ_P��?R��?S�w@;JRTVBiBGN
��S�� ¡�¢�R¡�\�R�S��R�Q�ST��¢�S¡¢�£¤[Q¦�TS�§PS�¢�R¡
T�TS�Q£R¡���S¡¢��̈�¢��©� ªQ����«SS¬���QRT�­R����¥

®̂V?GWB̂ HG@a;BJ@GGDaHFGBLc@MFBI@aDC@DBÂ Ì@DBJVaGWGWB
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�G�NI�F��HFHO���QJ�GHJHNM�LMM�H�G�NI�QJNEMMG��HGJHO<M�H
�IIHJJGHKLHJMQJ�N�FF�OHNQHO:8QNHJ��C��>�
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�NM�H��JHNIHE��N�F�G�HJI�FHGH�FCFQ�HO�M�JHMJ<�H���HH��FLC
�MHOELG�GE�EJHO���GE�I�HJEN�NL��HGE�J�NM�HMQI�FF��HNC
HG�MHOO�M�JHMJ�5�I�JLI��HNHG�MHOO�M�JHMIE��GQJHJ�JHME�
LJHGJ<E�̈HIMJ<HN�QGEN�HNM�FIENOQMQENJ<�MMGQ�LMHC��FLH��QGJE�
�FFM�HHNMQMQHJ�NO��EFQI��;�H�GE�EJHOO�M�JMGLIMLGHJ�HGH
Q��FH�HNMHOQND�M�EN����NOH©HILMHOEN����ª«¬�NMHFQ�=D­
���QN��ª�E�32®�
¯HOHNEMHM�HE�M�QNHOGHJLFMJLJQN�M�H��HG��HNL��HGE�

IE���GQJENJGHKLQGHOMEGHJEF�H�N�IIHJJ�EGJHKLHNMQ�FJH�GI�<
�EOQ�HOJHKLHNMQ�FJH�GI�<�CDEF;GHH<�NO0CDEF;GHH�JS°<S±<S²
�NOS³<GHJ�HIMQ�HF��̄ H�FJE�GHJHNMM�HJ�HHOL��I�QH�HOM��QN�
JHKLHNMQ�FJH�GI��JM�H��JHFQNH�;�HJH�GHOHNEMHO�J́°<́±<

²́�NÓ³<GHJ�HIMQ�HF��7��QELJF�<́°}µ�;�HNL��HGE�LJHGJ<
E�̈HIMJ<HN�QGEN�HNM�FIENOQMQENJ<GLFHJ<�MMGQ�LMHJ<�NO�MMGQ�LMH
��FLHJ�GHOHNEMHO�J¶·¶<¶̧¶<¶¹¶<¶º¶<¶f¶�NO¶f»¶<GHJ�HIMQ�HF��
�EGH©�HGQ�HNM�FH��FL�MQEN<�HIENJQOHG��GQ�MQENQNM�H��HG��H

NL��HGE�IE���GQJENJ�NOJ�HHOL�QNM�H�EFFE�QN�JIHN�GQEJ¼
:Q>OQ½HGHNM��FLHJE�¶·¶�NO¶̧¶:QQ>OQ½HGHNM��FLHJE�¶º¶:QQQ>
OQ½HGHNM��FLHJE�¶f¶�NO¶f»¶��LGM�HG<�HJ�E�M�HQ���IME�
QNIFLJQENE����QNM�HO�M�JHMJ�NOIE���GHM�H�HG�EG��NIHE�
�CDEF;GHH�NO0CDEFMGHH�EGM�H�EFFE�QN�JQML�MQENJ¼:Q>OQ½HGHNM
��FLHJE�¶º¶:QQ>OQ½HGHNM��FLHJE�¶f¶�NO¶f»¶�6QNIHM�HO�M�
JHMJ�GHJ�NM�HMQI�FF��HNHG�MHO<M�HNL��HGE��MMGQ�LMHC��FLH��QG
IE���GQJENJ�NOJ�HHOL��GHJHNMHOQNM�QJJHIMQEN�GHIE��LMHO�J
M�H��HG��HE��¾¾¾I�JHJ�̄ H���HGELNOHOE½M�H��HG��HNL��HG
E�IE���GQJENJQNH�I�QNJM�NIHMEM�HNH�GHJMQNMH�HG�
;��FH�J�E�JM�H��GQ�MQENQNM�H��HG��HNL��HGE�IE���GC

QJENJGHKLQGHOMEGHJEF�H�N�IIHJJGHKLHJM�J�HFF�JM�HJ�HHOL��EG
M�HM�E��JHFQNH���GE�I�HJ�NOM�HM�EMGHHC��JHO���GE�I�HJ�EG
OQ½HGHNMNL��HGE�LJHGJ�NOE�̈HIMJ�8QMMFH��GQ�MQENQJE�JHG�HOQN
M�H��HG��HNL��HGE�IE���GQJENJGHKLQGHOMEGHJEF�H�N�IIHJJ
GHKLHJM�EGH�I�E�M�H�GE�EJHO���GE�I�HJ�;�QJQJ�MMGQ�LMHOME
M�H��IMM��MM�HNL��HGE�IE���GQJENJQJQNOH�HNOHNME�M�HNL�C
�HGE�LJHGJ�NOE�̈HIMJQNM�HJ�JMH���NM�QJJQML�MQEN<0CDEF;GHH
�HG�EG�JM�H�HJM��EN��FFM�H���GE�I�HJ�EFFE�HO���CDEF;GHH�
;�HOQ½HGHNIHQN�HG�EG��NIHE��CDEF;GHH�NO0CDEF;GHHQJ�HC
I�LJHQN0CDEF;GHH<M�H��©Q�L�NL��HGE�IE���GQJENJGHKLQGHO
MEGHJEF�H�N�IIHJJGHKLHJMQJ̧ v¶f¶x<��HGH¶f¶QJM�HNL��HGE�
�MMGQ�LMHJ��EG�CDEF;GHH<QMQJ̧ v¶f»¶x<��HGH¶f»¶QJM�HMEM�FNL�C
�HGE��EJJQ�FH�MMGQ�LMHC��FLH��QGJ�;�H�EOQ�HOJHKLHNMQ�FJH�GI�
���GE�I��HG�EG�J��G�QN�FF��HMMHGM��N��JHFQNH��DHG�EG��NIH
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bcdefdgffhijkfljmmgbjnefknofjgopkqgmjkkfkibdedefijkforsfk<t
krurojgdgfslrkbikfgvflrsdefkmfflqmbcdefmgbmbkfljmmgbjnefk<
whxboygffnofjgopflzfkmjkd{hxboygff|cboob}flipdefd}bijkfh
orsfk<yerkdgfslrklqfdbdefcjnddejddefdrufgf~qrgfldbgfkbovf
jsjnnfkkrklfmfslfsdbsdefsquifgbcnbumjgrkbskujlf<
yjiof=keb}kdefvjgrjdrbsrsjvfgjzfsquifgbcnbumjgrkbsk

gf~qrgfldbgfkbovfjsjnnfkkgf~qfkdjsldefkmfflqmcbgjoodef
cbqgjmmgbjnefkmgbmbkflrs�fndrbsk;jsl>cbglr�fgfsdmbornp
kr�fk<yefjvfgjzfsquifgbcnbumjgrkbskgf~qrgflcbggfkbovrsz
jsjnnfkkqkrszjoodefjmmgbjnefk|ijggrszwhxboygff|rsngfjkfk
}rdedefsquifgbcgqofk<�bgdefd}bijkforsfjmmgbjnefk|jkjoo
defgqofkjgfkf~qfsdrjoopfvjoqjdfldbgfkbovfjsjnnfkkgf~qfkd|def
rsngfjkfrsdefsquifgbcnbumjgrkbskrk�qkdr�fl<�bg{hxboygff|
fjnesblfrkkmordqsofkkdefgfrkbsopbsfgqofnbggfkmbslrszdb
jsjddgriqdfhvjoqfmjrg<yeqk|cbgubgfsquifgbcgqofk|defefrzed
bc{hxboygffrsngfjkfk|}ernegfkqodkrsubgfsquifgbcnbumjgh
rkbsk<whxboygffbqdmfgcbgukjoodefbdefgjmmgbjnefkbsnfjzjrs<
yerkrkjddgriqdfldbdefcjnddejddefsquifgbcnbumjgrkbskcbg
gfkbovrszjsjnnfkkgf~qfkdqkrszwhxboygffrklfmfslfsdbsopbs
defsquifgbcjddgriqdfk<tkrurojgdgfslrkbikfgvflrskmfflqmbc
defmgbmbkfljmmgbjnefk|}efgfwhxboygffejkifddfgmfgcbgujsnf
lqfdbofkkfgsquifgbcnbumjgrkbskgf~qrgfl}rdegfkmfnddbdef
bdefgjmmgbjnefk<
�syjiof:|}fkeb}deff�fndbcvjgprszdefsquifgbcjddgriqdfk

jsldefrgmbkkriofvjoqfkbsdefjvfgjzfsquifgbcnbumjgrkbsk
dbgfkbovfjsjnnfkkjsljokbbskmfflqm<�bgdefd}bijkforsf
jmmgbjnefk|defsquifgbcjnnfkkfkgf~qrgfldbgfkbovfjsjnnfkk
rsngfjkfk}rdedefsquifgbcjddgriqdfk<�b}fvfg|ujgzrsjonejszf
rkkffscbgrsngfjkfrsdefsquifgbcjddgriqdfvjoqfk<yerkrkjddgrih
qdfldbdefcjnddejdrsibdedefijkforsfjmmgbjnefk|defuj�ruqu

squifgbcnbumjgrkbskdbgfkbovfjsjnnfkkrk/�&,&�&-&�|}efgf
&,&jsl&-&jgfdefsquifgbcgqofkjsljddgriqdfk|gfkmfndrvfop<�s
{hxboygff|defjvfgjzfsquifgbcnbumjgrkbskgf~qrgflrsngfjkfk
bsop}rdedefsquifgbcjddgriqdfk<yerkrklqfdbdefcjnddejd
defsquifgbcnbumjgrkbskgf~qrgfldbfvjoqjdfjgqofrsngfjkfk
}rdedefsquifgbcjddgriqdfkrsdefkpkdfu<�fgfdbb|whxboygff
mfgcbgukifddfgdejsdefgfkdbcdefjmmgbjnefk<tkdefsquifgbc
jddgriqdfvjoqfkkrumoprsngfjkfkdefsquifgbcigjsnefkjsblfnjs
ejvf|rdlbfksbdj�fnddefsquifgbcnbumjgrkbsk<�fkfofnddef
gf~qrgfligjsneqkrszjejkedjiofrs/�)�<�b}fvfg|defsquifg
bcnbumjgrkbskgf~qrgflrsngfjkfk}rdedefsquifgbcjddgriqdfk<
�rurojgdbyjiofk>jsl=|defkmfflqmrsgfkbovrszjsjnnfkkvjgrfk
qsrcbguop}rdedefjvfgjzfsquifgbcnbumjgrkbsk<
wf�d|}fmgfkfsdgfkqodkrsvbovrszljdjkfdkdejdejvf���jkj

mbkkriofjddgriqdfvjoqf<�rsnfdefdgffhijkfljmmgbjnefkjgfibqsl
dbmfgcbguifddfgdejsdefijkforsfjmmgbjnefk|}fmgfkfsddef
cboob}rszgfkqodknbskrlfgrszbsopdefd}bdgffhijkfljmmgbjnefk
cbgdefkj�fbcigfvrdp<yefkmfflqmmgfkfsdflrsdefgfkqodkdbcboob}
rknbumqdfl}rdegfkmfnddbdefjvfgjzfsquifgbcnbumjgrkbsk
gf~qrgfldbgfkbovfjsjnnfkk}rdedefwhxboygffjmmgbjne<
yjiofBkeb}kdefvjgrjdrbsrsdefjvfgjzfsquifgbcnbumjgh

rkbskjslkmfflqmcbggfkbovrszjsjnnfkkcbglr�fgfsdsquifgbc
gqofk<�drkkffsdejd{hxboygffmfgcbgukifddfgdejswhxboygff<yerk
rkb}rszdbdefcjnddejd|rs{hxboygff|rcjofjcsblfojifofl����rk
gfjnefl|defjnnfkkrkgfkbovfl<�sdefbdefgejsl|rswhxboygff|rdrk
gf~qrgfldbgfdqgsdbdefmgfvrbqksblfkjsldgjvfgkfdefigjsnefk
ojifofl���cbgrsrdrjooplfsrfljnnfkkgf~qfkdk<yerkrsngfjkfrsdef
squifgbcgqofkgfkqodkrsubgfsquifgbcjddgriqdfkifrszjkkrzsfl
defvjoqf���|}ernersngfjkfkdefsquifgbcigjsnefkojifofl���<
�dofjlkdbgfmfjdflijn�hdgjn�rszdbdef�hojifofligjsnefkcbgdef
jmmjgfsdoplfsrfljnnfkk<yeqk|defjvfgjzfsquifgbcnbumjgrkbsk
gf~qrgfldbgfkbovfjsjnnfkkgf~qfkdqkrszwhxboygffrsngfjkfk
}rdedefsquifgbcgqofk<yerkuj�fk{hxboygffjkqrdjiofnebrnf
cbgkrdqjdrbsk}efgfdefgfjgfujspjddgriqdfkejvrszdefvjoqf
���rsdefgqofk<yefkmfflqmrkkffsdbifrsjnnbgljsnf}rdedef
gf~qrgflsquifgbcnbumjgrkbsk<
yjiof@keb}kdefvjgrjdrbsrsdefjvfgjzfsquifgbcnbumjgh

rkbskjslkmfflqmcbglr�fgfsdsquifgbcjddgriqdfkjsldefsquifg
bcjddgriqdfvjoqfk<�rurojgdbyjiof:|defjvfgjzfsquifgbcnbuh
mjgrkbskgf~qrgfldbgfkbovfjsjnnfkkrsngfjkfk}rdedefsquifg
bcjddgriqdfkcbgibde{hxboygffjslwhxboygff<�rurojgdbyjiof
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9abcdefghiijihkehlmniooihopqrscdefghiituioeopievihpiqt
wrxuhhitnyscdefghiiwrnqxzcohqxwr{qrtohqvihmwr{̀ cfqnifit
nhqrxpim|pirhi}uwhit<
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�ropixeroi�oektijfeyliroek�b��wreh{qrw�qowermaopihiwm
melii�wmowr{|ehzermoqrtqhtw�qower�;@�ajefwxyir{wriihwr{
�;?��;:��@=��A�aiox<�ehievihajhexituhimpqviniirtivifejit
kehirqnfwr{eh{qrw�qowermoelw{hqoioe�b��kheleopihqxximm
xerohefletifm�;>�<gpihiwmape|iviharei�wmowr{|ehzeri�xwiro
ivqfuqowerek�b��hufimkehhimefvwr{qxximmhi}uimom<
�olqynireoitopqoaopirqouhiekopi|ehzjhimiroitwropwm

jqjihpqmmelimwlwfqhwoy|wopopilqwroirqrxiqrtivqfuqower
ek�hi|qffjefwxwim<dhweh|ehzjihoqwrwr{oe�hi|qffjefwxylqrc
q{ilirowrxfutimhijhimiroqowerek�hi|qffjefwxwimumwr{tixwmwer
ohiim�;9�<gpihiwmqfmemifixoit|ehzerhijhimirowr{�hi|qffjefwc
xwimumwr{ohiicnqmittqoqmohuxouhim�;�awljhevwr{opimjiitek
�hi|qffjefwxyvihw�xqower�;8�qrtopiumiekneefiqrmqowm�qnwfwoy
keh�hi|qffjefwxyqrqfymwm�;=�<�uhopihaopihiwmmelii�wmowr{
|ehzopqotivifejmqurw�itwrti�kehi�xwiroirkehxiliroek
mjqoweoiljehqfquopehw�qowerm�=a>�<
�e|ivihaoeopinimoekeuhzre|fit{iaopihiwmre|ehz|pwxp

wmqwlitqowljhevwr{opijihkehlqrxiek�b��erxiwopqmniir
tijfeyitwrqreh{qrw�qower<gpibcdefghiijhejemitnyumwmmwlc
wfqhwrmohuxouhioeqr�htihitbwrqhy�ixwmwer�wq{hql��b���
�@�<buoopimwlwfqhwoyirtmopihi<�muqffya�b��mqhiumitkehhijc
himirowr{neefiqri�jhimmwerm�;B�amyropimw�wr{xwhxuwom�8�qrt
kehlqfvihw�xqower�B�<gpihiwmqfme|ehzopqoirqnfimkqmotwmc
ohwnuoitivqfuqowerek�b��jefwxwim�9�anuoopilqwr{eqfopihiwm

oehituxiopirulnihekxellurwxqowerlimmq{imqrtopumqxpwivi
fe|fqoirxy<
gpinqmwxmohuxouhiekscdefghiiwmfeemifynqmiteropqoek

tixwmwerohiim�;A�<�e|ivihatixwmwerohiimqhiumitqmoeefmkeh
xfqmmw�xqower�@:�qrtjhitwxower�@;�<�imjwoiopimohuxouhqfmwlwc
fqhwoyaopiumq{iekscdefghiiwreuh|ehzwmxeljfioifytw�ihiro<
�ttwowerqffyaopijhexituhikehhimefvwr{qrqxximmhi}uimoumwr{
qrscdefghiiwmivwtirofytwmowrxokhelopqoekqtixwmwerohii<
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opijihkehlqrxiek�b��wrqreh{qrw�qowernykqxwfwoqowr{kqmohimc
efuowerekqxximmhi}uimom<�ipqviqfmejhevwtiti�oirmwvihimufom
opqompe|opihenumorimmekopijhejemittqoqmohuxouhim<�uouhi
|ehzwropwmqhiq|euftwrxfutityrqlwxqffyujtqowr{opiretim
ekbcdefghiiqrtscdefghiinqmiterwrxelwr{qxximmhi}uimom
evihqjihwetekowlikehkuhopihhituxwr{opiowliqrtrulnihek
xeljqhwmermhi}uwhitoehimefviqrqxximm<
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¡imiqhxphijehoitwropwmjunfwxqower|qmmujjehoitnyopisqowerqf
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£xwirxi�eurtqowerurtihq|qhtm�s£c;8B>:=>a�s£c;B@>8:=qrt
�s£c;9>99@?<gpixeroirowmmefifyopihimjermwnwfwoyekopiquopehm
qrtteimreoriximmqhwfyhijhimiroopie�xwqfvwi|mekopiq{irxwim
kurtwr{opihimiqhxp<
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