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( d�d�P�CLA0D^J6i-RDEF_RfGki-JZAXLPSCEJZi-JZGÅDEX,FHG�FHijA0KJZX,A0CEJQJZXLX^JZG®DEF�A[ÍD^RjXERf[_�J6GÅP�i-J�CERfP�X*)�CERnÍ[_JZijXÄFHG�dqRfi+)�PSD^J�C
�WF�XEF_RfGx�èY�RC(i-JZN�FHd�A[7FHijA0KJ�CLg�F�G,)�A0CEDEFHd�P�[HA0CZo-)�CEJZd�FHX^J.){RfXEFHDEF_RfG+i-JZAXEPSCLJZi-JZG®DEX>AG�NóCLJ�KfFHX^D^CLA0DEF_RfGèR`
FHijA0KJkX^J�CLFHJZXçCEJ/)�CEJZX^JZGÅD<D V R F�i+){RCEDEAG®D&A0)�)�[�FHd�A0DEF_RfG�X��21 eSJ�CEJ��J�C-`ØJZA0DEPSCEJ�J43WD^ClAdqDEF_RfGóFHX<N�F65>d�P�[_DçRC
e�F_Kfe+)�CEJZd�FHXEF_RfG-F�X÷CEJ87WP�F_CEJZN�oDEeSJM[_JZAXED8X97WP�A0CEJZXºD^JZi+)�[HA0D^J½i
A0DEdLe�FHG�KÔA[_KRCLFHDEe�i;: m U @=<bCEJ��WFHJ V JZN>FHG-DEe�FHX
)�A0){J�CMe�AXMijAGÅg�ANS� AGÅDEA0KJZX¾R��J�C¾RDEeSJ�C¾i-J�DEeSR~N�X��7m U @ FHX½A>KJZGSJ�CLF�d6ijA0DEdLe�FHGSK>A[HKRCLF_DEe�i XEP�F_DEA0n�[HJ
` RC&ijAGÅg A0)�)�[�FHd�A0DEF_RfG�X<FHG�d�[HP�N�FHGSKki-RDEF_RfG JZX^DEF�ijA0DEF_RfG FHGõ[HR V?> dqRfGÅD^CLAX^D-i-J�KfA��Rf[_DEA0KJA@ > CLAZgõFHijA0KJZX�o
A[HX^Rjd�A[H[HJZNCBED0F4GIH0J$KML!H8N�O�Pl�

a7eSJQXQ){JZd�F6RÆd½KRfA[xFHG(DEe�F�X V RC9S�FHXÄDEeSJ¾J43~AdqDT)ÆRfXLF_DEF_RfG�FHG�KçR`U)ÍA0DEF_JZG®DEX,N�PSCLFHGSKÔCLAN�F_RDEe�J�CLA0)Ågo V e�FHdLe
FHX6JZXLX^JZG®DEF�A[º`ØRC<e�F_KfeV)�CLJZd�FHXEF_RfG D^CEJZA0DEi-JZGÅD��Ba7e�FHXçFHGÅ�Rf[_�JZX<APSD^RfijA0DEFHd�A[�[_g i-JZAXEP�CLFHGSK.)ÍA0DEF_JZG®D<X^J�DEP
)
NSJ��~FHA0DEF_RfG(n{J�D V J�JZG�RC,J��JZG�N�PSCLF�GSK6D^CEJZA0DEi-JZGÅD½X^JZXLXEF_RfG�X��-W¾G�J'){RfXEXEFHn�[_JMXEJZG�X^RC,FHX�AG�JZ[_JZdqD^CERfG�F�d'){RCEDEA[
FHijA0KfFHG�KBNSJ��~FHdqJX:�Y-Zº\\[�<lo V e�F�dLe�NSJZ[HF_�J�ClXÔFHi
A0KJZX&R`½DEeSJ�J43SF_D-NSRfX^JkN�FHX^D^ClF_n�PSDEF_RfG N�PSCLFHG�K"D^CEJZA0DEi-JZGÅD��
]MG�` RCEDEP�G�A0D^JZ[_go¾DEeSJ dqRfGÅD^CLAX^D"R`&DEeSJZXEJ i-J�KfAZ�Rf[HDEA0KJ^@ > CLAZg F�ijA0KJZX�FHXk�J�CLg [_R V N�P�JBD^R DEeSJ e�F_Kfe
JZGSJ�CEKg�n{JZAiko�AG�N�o�XEFHG�dqJ V J<A0CEJçNSJZA[HF�GSK V F_DEe_)�CER�`]JZdqD^JZN�FHijA0KJZX�o�)�A0CEDEX½R`ëA
CLF_KfFHN.a0[ i-RDEF_RfG"i<P�X^D
n{J>JZX^DEF�ijA0D^JZN�nÅg J�� A[HP�A0DEFHGSK2)�CER�`^JZdqD^JZN u [ FHi
A0KJZX�� a7eWP�X�obDEeSJb7WP�AG®DEFHDEA0DEF_�J_)�CER~dqJZXEXEFHG�K"R`T){RCEDEA[
FHijA0KJZX7F�X7A&�J�CEgkdLe�A[�[_JZGSKfFHGSK&DEAXQSÆ�

\]GCc|IÄJ�CEKJ�C÷AG�Nd[¾AGWP�X^J�Cfe tthg�i V Jj)�CLRk)ÆRfXEJ8DEeSJ�A0CEJZA > n�AXEJZN-m U @ A[HKRCLF_DEe�i D^R�RÍG�N<N�FHXQ)�[�AdqJZi-JZG®DEX
n{J�D V J�JZG�D V Rb){RCEDEA[cFHijA0KJZX�o{g~F_JZ[HN�FHG�K&A>` AX^DTAG�N�Ad�d�PSClA0D^J&F�ijA0KJ<i
A0DEdLe�FHG�Kl)�CER~dqJZN�PSCLJ�TYm3~D^JZG�N�FHG�K
DEe�FHXTA0)�)�CERfAdlexo V JÔ` PSCEDEeSJ�CTJ43E)�[_RfF_DTDEeSJ&X^JZ[_` > N�FHA0KfGSRfXEF�XMd�A0)�A0nÍFH[HF_DEF_JZXZ�Ma7eSJ<�0A0CLFHA0DEF_RfGBR`ºFHi
A0KJ#7WP�A[HFHD�g
R`n){RCEDEA[xF�ijA0KJZX½FHG�e�F_n�F_DEXºDEeSJ6JZX^DEF�ijA0DEF_RfG�R`bA u [ A�5>GSJ6D^ClAG�X^`ØRCLijA0DEF_RfG�`ØRC½A[H[xd�AX^JZXZ� ( G�AN�A0)�DEF_�J
XEdLe�JZi-J�n�AX^JZN RfG+X^JZ[_` > N�FHA0KfGSRfXEDEFHd
i-JZAXLPSCEJZX-A[H[_R V X<` RC-AG+APSD^Rfi
A0DEFHd(CEJZN�P�dqDEF_RfG R`MDEeSJo)ÍA0CLAi-J�D^J�C
X^J�D V eSJ�CEJ&DEeSJ&` P�[H[n)�A0CLAi-J�D^J�CÔX^J�DQFHXQGSRDQNSJ�D^J�CLijF�G�A0n�[_J�6Y�P�CEDEeSJ�CLi-RCLJ V JjFHG�d�[�P�NSJçDEe�J&i<P�[_DEF > i-RWN�A[
ijA0DEdLe�FHGSK"R`T)ÆRCLDEA[8FHi
A0KJZX<A0KfAF�G�X^D&N�F_KfF_DEA[H[Hg�CEJZdqRfG�X^D^CLP�dqD^JZN CLAN�FHRKCLA0)�e�XÔdqRfi+)�PSD^JZN `ØCERfi DEe�J h a
�Rf[HP�i-J6N�A0DEA~�

��p�� qlrhs�tmuwvUx-y_zCv{r}|~vU���?v{rk�����uw� ���{s�y
U J��J�CLA[{i-J�DEeSR~N�XÄ`ØRC*){RCEDEA[{FHi
A0KJZX,ijA0DEdLe�F�GSK<e�AZ�JQn{J�JZGC)�CERk){RfX^JZN>n�PSD�i-RfX^D,A0CEJ¾[HAd9S~FHGSK&JZF_DEeSJ�C�DEeSJ
CERn�P�XEDEGSJZXEX�RC7DEeSJ6Ad�d�P�CLAdqgkGSJZdqJZXEXEA0CEg(D^Rjn{JQCEJZ[HF�A0n�[_gjP�X^JZNkF�GkN�AFH[_g
e�RfXQ)�F_DEA[{CERfP�DEFHGSJ�÷Y�PSCLDEeSJ�CLi-RCEJo
DEeSJ�g R` D^JZG CEJ87ÅP�F_CEJBD^RÅRèi<P�dle P�X^J�C"F�G®D^J�CLAdqDEFHRfGx� ( [HKRCLF_DEe�ijXk[�F�SJ=)ÆRfF�G®D > D^R > ){RfFHGÅD�:ØRC"[HAG�N�ijA0C9S�<
ijA0DEdLe�FHGSK�KCEJZA0DE[Hg.N�J/)ÆJZG�NìRfG DEeSJ
J43~AdqD&[_R~d�A[HF_yZA0DEF_RfGìR`�DEeSJ>[HAG�N�ijA0C&SWX¾nWg.DEeSJl)�eÅg~XEFHd�FHAGx�>a7e�FHXQFHX
GSRD÷RfG�[Hg<DEF�i-J > dqRfG�XEP�i
FHGSKSofn�P�DºA[HX^R6�0A0CLF_JZXº` RCÄN�F6�{J�CEJZGÅD÷Rk){J�CLA0D^RCLX��÷m�JZXEXºP�XEJ�C8FHGÅD^J�CLAdqDEF_RfG>FHX÷CEJ87WP�F_CLJZN
nÅg
DEeSJQdLe�Ai-`ØJ�C,ijA0DEdLe�FHGSK-A[_KRCLF_DEe�i V e�J�CEJTXLF_KfG�F6RÍd�AGÅDÄCLFHNSKJZXÄA0CEJQijAGWP�A[H[_g-RfPSDE[�FHGSJZN
F�G(AÔCEJ�`ØJ�CEJZG�dqJ
FHijA0KJ
AG�N ijA0DEdleSJZN RfGÅD^RBDEeSJ
NSJ�D^JZdqD^JZN `ØJZA0DEPSCEJZX6R`,DEe�J
D^CEJZA0DEi-JZGÅDÔF�ijA0KJ c O¾F�[HeÅP�F `^XQAG�N �0AG��MJ�C9S
e tt a i � ( XEF�ijFH[HA0CÇA0)�)�CERfAdle<F�GÔDEe�JÄX^JZG�X^J�DEe�A0DbF_DÇA[�X^RQP�X^JZXÇn�FHG�A0CLgT`ØJZA0DEPSCEJZXZo®G�Ai-JZ[_gÔdqRCEJZX�ofFHXëNSJZXEdqClF_n{JZN
FHG c YSClF_DEXEdLeXO/GmH0J��fe ttk� i o V eSJ�CEJ½A[HXERçA�7WP�F_D^J½dqRfi!)�[_J�D^J½CLJ��WF_J V A0nÆRfP�D-)�PSnÍ[HFHXEeSJZN<A[_KRCLFHDEe�ijX÷`ØRC-){RCEDEA[
FHijA0KfFHG�K&d�AG"n{JQ` RfP�G�Nx�

U FHG�dqJ�){RCEDEA[{FHi
A0KJZX7A0CEJ6FHG�e�J�CEJZG®DE[Hg
GSRfFHX^g>AG�Nk[_R V FHG�dqRfG®D^CLAXED�oÍF_D,FHX�N�F65(d�P�[_DÄD^R-CERn�P�X^DE[Hg
NSJ�D^JZdqD
` JZA0DEP�CEJZXº[HF�SJ,JZNSKJZX�o®ClFHNSKJZXbRCÄdqRCEJZX��÷a7eSJ�CLJ�` RCEJoÅAG
A0CEJZA > n�AXEJZN>ijA0DEdle
FHXºXEP
){J�CLF_RCbD^RçA6` JZA0DEPSCLJ > n�AX^JZN
A[_KRCLF_DEe�ik� OTCEJ�gW� A[HP�J(dqRCECLJZ[HA0DEF_RfG D^JZdLe�G�F�7ÅP�JZX<A0CLJ�N�JZXEdqCLF_n{JZN F�G c [TRfGSKìAG�N�IÄR�gJ�C�e ttk� o÷@"RfX^JZ[HJ�g
AG�N.@�P�GSCER=e tt�� o{�½AN�d�[HF��ÆJ.O/GTHkJ6�oe tt��0i �6a½eSJZF_C¾[HFHijF_DEA0DEFHRfG�X½[HFHJ<FHG�DEeSJ&CEJZX^D^ClFHdqDEF_RfG�D^R�A>D^ClAG�XE[HA0DEF_RfG
RC½FHGkAjdqRfA0ClX^JçX^JZA0CLdle�KCLF�Nk` RCMdqRfi+)�PSDEA0DEF_RfG�A[xCEJZAX^RfG�XZ�

��pM� qlrhs�tmuwvUx-y_zCv{r}|~vU���Is���y��Ay0��x÷��rhs�yA�ks����j�����ks�� ���h�}�juw�-�
a7eSJki-J�DEeSR~N R`T[HJZAX^D-X97ÅP�A0CEJZX&D^JZi+)�[HA0D^J�i
A0DEdLe�FHG�K,: m U @X< V F_DEe�NSJ�`ØRCLijA0n�[_J(D^JZi+)�[�A0D^JZXji-J�J�DEX-DEeSJ
CEJ87WP�F_CEJZi-JZGÅDEX-R`Qn{JZFHGSKõAGèA0CEJZA > n�AXEJZN A0)�)�CERfAdLe V F_DEeóCLF_KRCERfP�X
J�CECERCo)�CERk)�A0KfA0DEF_RfG�o7X^JZ[_` > N�FHA0KfGSRfXEF�X
AG�NóDEeWP�X�o7i
FHG�FHijFHy�JZN+P�X^J�C>F�G®D^J�CLAdqDEFHRfGx�~YºA0CL[Hg V RC9SóFHGèDEe�FHX!R�JZ[HN V AXC)�CEJZX^JZGÅD^JZNónWg c m�P�d�AX
AG�N
�6AG�ANSJbe tr e i o V eSRo)ÍPSn�[HFHXLeSJZN�AGìF_D^J�CLA0DEFH�J&F�ijA0KJ&CEJ�KfFHX^D^CLA0DEFHRfGBXLdLeSJZi-J-nÍAX^J&RfGBm U @õ� ( i-RfGSK�DEeSJ
R�CLX^D-)�A0){J�CLX÷DEe�A0D�N�FHXLd�P�XEX^JZN
DEeSJMdqRfG�dqJ/)�DÄR`xJ43E)�[_RfFHDEFHGSK6DEeSJM`ØP�[H[�FHGS`ØRCLijA0DEFHRfGjR`xDEeSJ¾X^DEA0DEFHX^DEF�d�A[Íi-R~NSJZ[HX
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` RC�CERnÍP�X^DÄD^JZi+)�[HA0D^J¾ijA0DEdLe�FHGSK-A0CEJ c OTC wP�G2e trk� i AG�N c Y wRCLX^DEG�J�C¨e trhg i � c IÄJ�CEKJZG�O/GjH0J6�'e ttu i NSJZXEdqClF_n{J
n�AXEFHd�A[�[_gÔDEe�JTXEAijJTA[_KRClF_DEe�i `ØRC�i-RDEF_RfG(JZX^DEFHijA0DEFHRfGx�ë\�D V AXÄ` PSCEDEeSJ�CÄNSJ��JZ[_Rk){JZN>P�XEFHGSKçA<i<P�[_DEF > XEd�A[HJ
A0)�)�CERfAdleknWgXc mcFHG�NSJ�n{J�CEKbe ttk��i �

YSRf[H[HR V FHG�K½AG�NÔJ43WD^JZG�N�FHGSK7DEeSJÄRCLF_KfF�G�A[ V RC9SQR`ÆOTC wP�Gxo c [¾AGWP�X^J�CëAG�N<@�A0y�yZA#e ttk� i AdLe�FHJ��JZN<e�F_Kfe�[_g
Ad�d�PSCLA0D^JMCEJZXEP�[_DEXbA0DºDEeSJ,CEJZX^Rf[HP�DEF_RfG-[HFHijFHDcR`xA6[HFHKfe®DbijFHdqCLRfXEdqRk){J�ëa½eSJ7e�F_Kfe-Ad�d�PSClAdqg<R`{DEe�F�XëD^JZdLe�G�F§7ÅPSJ
J��JZGìFHGBDEeSJ-d�AX^J-R`8[HR V?> dqRfGÅD^CLAX^D6FHi
A0KJ�CEg�FHXTJ43~D^JZG�XEF_�JZ[Hg"J43E)�[_RfF_D^JZNBFHG c [¾AGÅP�XEJ�C!e ttk� i �Ôa½eSJd)ÍA0)ÆJ�C
CEJ/){RCEDEXÄR`ce�FHKfe(Ad�d�P�CLAdqgo){RfXEFHDEF_RfG�A[�ijJZAXEPSCEJZi-JZGÅDEX,R`ÇA<d�A[�F_n�CLA0DEF_RfG>KCLFHN�P�XEJZN>D^Rjd�A[�F_n�CLA0D^J¾A-X^D^J�CEJ�R
[HF_KfeÅDbijFHdqCERfXEdqRk){J� h Rfi+)�A0CLJZN&D^RQDEeSJZF_C÷A0)�)�[�FHd�A0DEF_RfGxoAN�N�FHDEF_RfG�A[�)�CERn�[HJZijXëA0CLFHX^J,FHG«){RCEDEA[SFHijA0KJZXë`ØCERfi
DEeSJ¾e�F_KfeSJ�CÄdqRfi+)�[_J43SF_D�g-R`�DEeSJTF�ijA0KJMXEdqJZG�JTAG�N>DEeSJTRfPSD > R` > )�[HAGSJTCERDEA0DEF_RfG�XZ�jW¾G
DEe�JMRDEeSJ�C�e�AG�N�oÅDEeSJ
CEJ87WP�F_CEJZi-JZGÅDEX�RfG�Ad�d�PSClAdqg�A0CEJçGSRD7AXMe�F_KfekFHGb){RCEDEA[xFHi
A0KfFHGSKS�

( XLFHijFH[HA0CTD^JZdLe�G�F�7WPSJ&` RCQDEeSJ&CEJ�KfF�X^D^CLA0DEF_RfG.R`�i-JZN�FHd�A[ëFHi
A0KJ&XEJ�CLF_JZXQFHXTCEJ/){RCED^JZN.nWg c ]TG�X^J�CoO8GTH0J��
e ttk��i o V eSJ�CEJ7JZAdle>F�ijA0KJ½FHX÷i
A0DEdLeSJZN>D^RçDEeSJMCEJ�`ØJ�CEJZG�dqJ½FHi
A0KJ½n�AX^JZNjRfG
A6Kf[HRn�A[SKCEJ�gW� A[�PSJ½N�F6�{J�CEJZG�dqJ
i-JZAXEPSCLJ�k\pGõdqRfG®D^CLAXED<D^R�DEeSJZF_C V RC9SÆoëRfPSC<` CLAijJ V RC9S N�RÅJZX<GSRDçCLJZ[_g.RfG RfGSJ>Kf[_Rn�A[ºD^JZi+)�[HA0D^Jobn�P�D
RfG"X^J��J�ClA[cXEi
A[H[xD^JZi+)�[�A0D^JZX½JZAdleBdqRfGÅDEAFHG�F�GSK
A
XLF_KfG�F6RÍd�AGÅD½FHi
A0KJçX^D^CLP�dqDEP�CEJ�,a7eÅP�X�o�DEeSJ<FHG�d�[HP�XLF_RfG�R`
N�FHX^DEF�G�dqDºn�P�DÄFHG�XEF_KfG�F6RÆd�AG®DÄFHijA0KJ¾` JZA0DEP�CEJZX V e�FHdle(� A0CEg>n{J�D V J�JZG�DEeSJQN�A0DEA&R`�RfGSJQX^J87WPSJZG�dqJQFHX�A��RfFHNSJZN
AG�NkDEeSJ6F�i+)�AdqD,R`ëKf[_Rn�A[{KCEJ�gW�0A[HPSJ6J�CECLRCLX,XEP�dle�AX7n�F�AX*R�JZ[HN�X,FHX7CEJZN�P�dqJZNx�

¬ .®¢¯?°���°�±� #¯?��®-°²��®-³µ´+¶&¯*��®·³¸¯*��"n¹+%&�#º

m U @ FHX&AG+A0CEJZA > n�AX^JZN+ijA0DEdle�FHGSKìA[_KRClF_DEe�ik�ì\pD&CEJ/)�[HAdqJZX&DEeSJkdqRfGÅ�JZG®DEFHRfG�A[,iÔP�[_DEF > X^DEA0KJ�A0)�)�CERfAdLe
V eSJ�CEJ
` JZA0DEPSCLJ(NSJ�D^JZdqDEFHRfG F�X6`ØRf[H[_R V JZNõnÅgìDEeSCLJZXEeSRf[HN�F�GSKSo�n�F�G�A0CLF_yZA0DEF_RfG AG�N ABN�FHXEdqCLJ�D^J>X^JZA0CLdlex��a½eÅP�XZo
m U @�NSRWJZX�GSRD�N�J/)ÆJZG�N¾RfG6DEeSJ÷J43~D^CLAdqDEF_RfGçR`~n�FHG�A0CEg#: A[HX^R½d�A[�[_JZN+»�D0»�¼½K�¾&D0»�K�¾�<xFHijA0KJº` JZA0DEPSCLJZX��Ça½e�FHXxFHXxA
�J�CEg-FHi+){RCEDEAGÅDbANS� AGÅDEA0KJ¾FHG-[_R Vf> dqRfG®D^CLAXED8AG�N-nÍ[HPSCECEJZN&FHi
A0KJ�CEgo V e�J�CEJ,` JZA0DEP�CEJ½NSJ�D^JZdqDEF_RfG(FHXbi-RfXEDE[_g
P�GSCEJZ[�FHA0n�[_J��Y�PSCEDEeSJ�CLijRCEJoWP�G�[HF�SJ½F�Gji-RfX^D�dqRCECEJZ[HA0DEFHRfG>i-J�DEe�RWN�XZo®DEeSJMRk)�DEFHi<P�i D^CLAG�X^` RClijA0DEF_RfG
F�X8GSRD
X^JZA0CLdleSJZN"nWg�D^JZX^DEFHGSK>A[H[�){RfXEXEF_nÍ[_JQd�AX^JZX�o�nÍPSD½A0)�)�CLRfAdLeSJZN�P�XEFHGSKjAG"Rk)�DEFHijFHyZA0DEF_RfG�XEdleSJZi-J� ( XEXEP�ijF�GSK
DEe�A0D½A&` AF_C½FHG�F_DEFHA[ÍKfPSJZXEX½d�AG"n{J¾XLP
)�)�[HFHJZNxoÅDEe�FHX,FHX,GSRD7RfG�[_g
` AX^D^J�C½nÍPSD7A[HX^Rji-RCLJçAd�d�PSCLA0D^J�

a7eSJ<FHijA0KJ<XEF_KfG�A[�R`÷A
D^JZi+)Í[HA0D^JÔFHXfR�D^D^JZN.FHGÅD^R
DEeSJ<X^JZA0CLdLe.FHi
A0KJoÆijF�G�FHijF_yZF�GSKÔDEe�J<[_JZAXEDMX97WP�A0CEJZX
J�CECERCTn{J�D V J�JZG.DEeSJÔKCLJ�gÅ�0A[HPSJZXMR`÷DEeSJ<D V RkCEJ�KfF_RfG�XZ�Ma7eSJdR�D^DEFHG�Kl)�CER~dqJZN�PSCLJçe�AXTD^RkAd�dqRfP�G®D¾`ØRC¾nÆRDEe
CLAN�F_RfijJ�D^CLFHd-AG�N KJ�Rfi-J�D^CLFHd
D^CLAG�X^`ØRCLijA0DEF_RfG�X��>\]GìRCLN�J�CçD^R�A��RfFHN Aiçn�FHKfP�F_DEF_JZX�ocDEeSJZX^JjD V RBD^CLAG�XE` RC >
ijA0DEF_RfG�X½e�AZ�J<D^Rjn{J6JZX^DEFHi
A0D^JZN"X^J/)�A0ClA0D^JZ[_g�Äa½e�FHX7FHX½AdLe�F_J��JZN�nWg(JZXEDEFHijA0DEFHGSK-DEe�J�)�A0CLAi-J�D^J�ClX½`ØRC½DEeSJ
CLAN�F_RfijJ�D^CLFHd-D^CLAG�X^` RClijA0DEF_RfGõn�AX^JZN RfG�A"Kf[_Rn�A[Äi-JZAXEPSCEJ V F_DEe�F�GìDEeSJ
D^JZi!)�[HA0D^J(CEJ�KfF_RfGõnÆJ�`ØRCEJ>JZAdLe
F_D^J�CLA0DEF_RfG��÷a7eÅP�X�oSDEeSJ�g�A0CEJçGSRD½N�F_CEJZdqDE[_g(FHG�d�[HP�N�JZN>FHG�DEe�JçAdqDEP�A[�[HJZAX^D7X97WP�A0CEJZX,Rk)�DEF�ijF_yZA0DEF_RfGx�

a7eSJ½` Rf[H[HR V FHG�K6X^JZdqDEF_RfG�X8KfF_�JMAÔXEeSRCEDºCEJ��WFHJ V R��J�C�DEeSJTijA0DEeSJZijA0DEF�d�A[�`ØCLAi-J V RC9S-R`�m U @ �®Y�PSCEDEeSJ�C
FHGS`ØRCLijA0DEF_RfG�d�AG"nÆJQ`ØRfP�G�NkF�GVc I8J�CLKJ�Cde ttr o{I8J�CLKJ�CMAG�N.[¾AGWP�X^J�C�e tthg�i �

��p�� ¿V�-�Evn�-y��krf��uw�¢s�À�Á¨Âë�
a7eSJ
m U @:FHG�d�[�P�NSJZX¾D V RBRn�X^J�CE�0A0DEF_RfG�X�oëDEeSJ>D^JZi+)�[HA0D^J(FHijA0KJbÃ cÅÄ i AG�NõDEeSJ>XEJZA0CLdLe FHijA0KJlÆ cÅÄ i oºd�A[H[_JZN
)�A0DEdLe��÷a7eSJTKJ�Rfi-J�D^CLFHdTCEJZ[HA0DEFHRfG>n{J�D V J�JZG(DEeSJ¾RCLF_KfF�G�A[�D^JZi+)Í[HA0D^JQAG�N
DEe�J¾i
A0DEdLeSJZNkA0CEJZA&FHXÄNSJ4RÍG�JZN
nWg
AG A0CEn�FHD^CLA0CEgBD^CLAG�X^`ØRCLijA0DEF_RfG��o[TJ/){JZG�N�FHGSK�RfG DEeSJjD�g�){JjR`�DEeSJ
dleSRfX^JZG D^ClAG�X^`ØRCLijA0DEF_RfGxocDEe�FHXQA[H[HR V X
` RC>N�FHXQ)�[�AdqJZi-JZG®D�oºCERDEA0DEF_RfGèAG�N�Ç�RC
NSJ�`ØRCLijA0DEF_RfG�R`TDEeSJkD^JZi+)Í[HA0D^J�+\pGèAN�N�F_DEF_RfG D^R DEe�JkKJ�Rfi-J�D^CLFHd
D^CLAG�X^`ØRCLijA0DEFHRfGxofDEeSJ7RnÍX^J�CE�0A0DEF_RfG�Xºi<P�X^DºnÆJ7AN0`^P�XED^JZNjCLAN�FHRfi-J�D^CLFHd�A[H[Hg�ca7eSJMXEFHi<P�[_DEAGSJ�RfP�XëJZXEDEFHijA0DEF_RfG
R`xn{RDEejD�g�){JZX÷R`xD^CLAG�X^` RClijA0DEF_RfG�X V RfP�[�N
[_JZAN
D^R<AG
R��J�CLNSJ�D^J�ClijFHGSJZN(X^g~X^D^JZiko~XEFHG�dqJ½FHDºFHXºG�RD-){RfXEXEF_nÍ[_J
D^RìN�FHX^DEFHG�KfP�FHXEe DEeSJZi [_R~d�A[H[_gÈ: dq`p��R�KfPSCEJ=e�<l�õ\]G RCLNSJ�C&D^RìR��J�CldqRfi-J"DEe�F�X�)�CLRn�[_JZikobDEeSJb)�A0ClAi-J�D^J�CLX
R`ëDEeSJ6CLAN�FHRfi-J�D^CLFHd¾D^CLAG�X^` RClijA0DEF_RfG�A0CEJçJZX^DEFHijA0D^JZN"n�AX^JZN�RfG�A-Kf[_Rn�A[�i-JZAXEPSCEJ V F_DEe�FHG(DEeSJçD^JZi+)�[HA0D^J
CEJ�KfF_RfG�A0)�A0CED½`ØCERfi DEeSJÔAdqDEP�A[Ç[_JZAX^DTX97WP�A0CEJZX7Rk)�DEFHijF_yZA0DEF_RfG��Äa7e�J6CEJZXEP�[HDEFHGSK-CLAN�FHRfi-J�D^CLFHd�A[H[Hg(AN�`EP�X^D^JZN
)�A0DEdLe�ÉÆ cÅÄ i FHX8DEeSJZGkP�X^JZN(`ØRC,DEeSJQGSJ43WD�Rk)�DEF�ijF_yZA0DEF_RfG�X^D^J/)��m1ìJ6P�X^JQA<[�FHGSJZA0C�D^CLAG�X^`ØRCLijA0DEFHRfG V e�FHdLe�d�AG
n{J V CLF_D^D^JZG�AX«ÉÆ c Ê i�ËbÌ.Í�Î Æ c Ê i o V eSJ�CEJ Ê X^DEAG�N�X,`ØRC7DEeSJÔN�FHXEdqCEJ�D^J6F�ijA0KJ6dqRÅRClN�FHG�A0D^JZX��

a7eSJ(KJZGSJ�CLA[ÄKJ�Rfi-J�D^ClFHd(D^CLAG�X^`ØRCLijA0DEF_RfG�FHX<NSJZGSRD^JZN�nWg�Ï ËÑÐ :�Ò�Ó Ê <loºD^CLAG�X^`ØRCLijFHG�K"DEeSJkFHijA0KJ
dqRÅRClN�FHG�A0D^JZX Ê D^R�DEeSJ!)�A0CLAijJ�D^J�Cç�JZdqD^RC#Ò{� ( )�)�[_g~FHGSK�DEeSJ>[_JZAX^DÔX&7ÅP�A0CLJZXQ` ClAi-J V RC&SÍoÇDEe�FHXÔ[_JZAN�XQD^R



� �$�4 0¡��¢¡4£��h �����¡��w��¤�¥{¦§ E�w�¨¤l E�\�©����Eª �

Ô

Ï

Ã

Æ

YëF_KfPSCEJ2e0Õja7eSJ
AiÔn�F_KfP�FHD�gìn{J�D V J�JZG CLAN�F_Rfi-J�D^ClFHdjAG�NõKJ�Rfi-J�D^CLFHd(D^CLAG�X^` RClijA0DEF_RfGx��m�RWd�A[ÄRk){J�CLA0D^RCLX
d�AG�GSRD6N�F�X^DEFHGSKfP�F�XEe"n{J�D V J�JZG DEeSJ-D V R�D�g�){JZX6R`ÄD^CLAG�X^`ØRCLijA0DEFHRfG�X�o�eSJZG�dqJjA�XEFHi<P�[_DEAGSJ�RfP�XMJZXEDEFHijA0DEF_RfG
[_JZAN�X,D^R>AG�FH[H[ > dqRfG�N�F_DEF_RfGSJZN(X^g~X^D^JZik�

DEeSJQRn�X^J�CL� A0DEF_RfG�J87ÅP�A0DEFHRfG
Ã c Ê i�Í,Ö c Ê i�Ë ÉÆ�:�Ï*< Ä :�e�<

Y-7WP�A0DEF_RfG×:�e�<MCLJ/)�CEJZX^JZGÅDEXQA�CEJZ[HA0DEF_RfG.n{J�D V J�JZGìJZAdleìKCEJ�gW� A[�PSJ V F_DEe�FHG�DEeSJ-D^JZi+)Í[HA0D^JjAG�N.F_DEXQdqRC >
CEJZXQ){RfG�N�F�GSKkFHijA0KJ>F�G®D^JZG�XLF_D�gìFHG DEeSJ>X^JZA0CldLe FHijA0KJ�.ØMRDEFHdqJ>DEe�A0DÔX97WP�A0CEJ>n�CLAd9SJ�DEX&NSJZG�RD^J
` P�G�dqDEF_RfG�X
NSJ4RÍGSJZN�RfG�A>N�FHXEdqCEJ�D^JçKCLFHNx�,a7eSJç`ØP�G�dqDEF_RfG�XÙÆ�: Ä <½AG�N�ÉÆ�: Ä <,XLFHi+)�[_g(CEJ/)�CLJZX^JZG®D½DEeSJÔdqRfGÅDEFHGWPSRfP�X7�J�ClXEF_RfG�X
R`�Æ cÅÄ i AG�NÚÉÆ cÅÄ i o{CEJZXQ){JZdqDEF_�JZ[_g�T�MJZG�dqJo{DEeSJ<D^JZi+)�[HA0D^JÔKCEJ�gW� A[HP�JZX¨Ã c Ê i A0CEJ<NSJ4RÍGSJZN"RfGBDEeSJçKCLF�N�R`÷DEeSJ
CEJ�`ØJ�CEJZG�dqJQFHijA0KJ V e�F�[_J«ÉÆ�:�Ï-< Ë ÉÆ�: Ð :�Ò�Ó Ê <Q<º`ØA[�[�n{J�D V J�JZG�DEeSJ¾KCLFHN(R`�DEe�J¾XEJZA0CLdLe�F�ijA0KJ�b\pGÅD^J�C9){Rf[HA0DEFHG�K
DEeSJQKCEJ�gW� A[�PSJZX«ÉÆ�: Ð :�Ò�Ó Ê <Q<Ä`ØRCMA&KfFH�JZG.Ò V JÔXEPSn�X^DEFHDEPSD^J

ÛÆ�Ü c Ê i Õ Ë ÉÆ�: Ð :�Ò�Ó Ê <Q< Ä
I�AX^JZN�RfG�A
dqRÅRCLN�FHG�A0D^J6[HFHXED Ê�cÞÝ i o�J87WP�A0DEF_RfG�:�e�<7FHX�CEJ�RCLNSJ�CLJZN�FHGÅD^RjA-�JZdqD^RCTG�RDEA0DEF_RfG

ß Í,à!Ëâáã Ó : u <

n�P�FH[�N�FHGSK A+X^J�ClF_JZX(R`�ä J87ÅP�A0DEF_RfG�X�o V eSJ�CEJ=ä FHX(DEeSJìGÅP�içn{J�C�R`�)�F�3WJZ[HX�FHG�d�[HP�NSJZN FHG DEeSJ.D^JZi+)�[HA0D^J�
a�RKJ�DEe�J�C V F_DEejDEe�JT[_JZAXEDÄX97WP�A0CEJZX8RnE`^JZdqDEF_�J¾`ØP�G�dqDEF_RfG àæåhç_à o V F_DEe ç AXÄRk)�DEF_RfG�A[ V JZF_KfeÅDÄijA0D^ClF63ÆoWDEe�FHX
NSJ4RÍGSJZX,AG"P�G�dqRfG�X^D^ClAFHGSJZNkGSRfG�[�FHGSJZA0C,[_JZAX^D½X&7ÅP�A0CLJZX�:�ØMm U <j)�CERnÍ[_JZik�

1ìJ6dLe�RÅRfX^J6A+ØMJ V D^RfG > �MA0)�e�X^RfGkXLdLeSJZi-J6AX�Rk)�DEFHijF_yZA0DEF_RfGkA[HKRCLF_DEe�iko~[HFHG�JZA0CLF_yZFHGSKÔDEeSJ¾Rn�X^J�CE�0A0DEF_RfG
J87ÅP�A0DEF_RfG�:�e�<�A0CERfP�G�NkDEeSJ6d�PSCLCEJZG®D,JZXEDEFHijA0D^J�Ò�èMRC'Ï¢è ËéÐ :�Ò�èMÓ Ê <lo�CEJZX9)ÆJZdqDEFH�JZ[_g�Õ

Ã c Ê i�Í,Ö c Ê iµË ÉÆ�:�Ï è < Í×ê�ë ÉÆ�:�Ï è <
ì=Ò :�ah<
ß Í×à Ë áã è Í,íïî ì=Ò#Ó : � <

V eSJ�CEJ í FHXbDEeSJ'ð®AdqRn�FHAG>ijA0D^CLF63 V F_DEe-CLJZXQ){JZdqD÷D^RçDEeSJ')�A0CLAi-J�D^J�C8�JZdqD^RCÙÒÆ� í FHX8AñäoòdóQijA0D^CLF63 V F_DEe
ó
n{JZFHGSK>DEeSJ-GÅP�içn{J�C¾R`-)�A0ClAi-J�D^J�CLX��6\p` V J-GSJ�Kf[_JZdqD¾DEeSJjX^D^R~dLe�AX^DEFHd&G�A0DEPSCEJ&R`8DEeSJ!ðfAdqRn�FHAG.ijA0D^ClF63Æo
DEe�FHX7[�FHGSJZA0C?)�CERnÍ[_JZi�dqRCECEJZXQ){RfG�N�X,D^R
A>O¾AP�XEX > @BA0C9SR��"ijRWNSJZ[ V F_DEe�` P�[H[{CLAG
SÆ�jØMRD^JçDEe�A0D7RfG�[_g�P�G�NSJ�C
DEe�FHX÷AXLXEP�i+)�DEFHRfGxofDEeSJMRn�X^J�CE�0A0DEF_RfG�X8A0CEJ½X^J/)�A0ClA0D^JZN
`ØCERfi DEe�JT)�A0CLAijJ�D^J�CLX��¢Z÷CLRn�[_JZi;: � <÷FHX÷DEeSJZG>X^Rf[_�JZN
AG�A[_gWDEFHd�A[H[_gìX^J�D^DEF�GSK"DEeSJlR�CLX^D<NSJ�CLF_�0A0DEF_�J>R`,DEeSJ([HJZAX^DÔX97WP�A0CEJZXÔKRfA[Ä`ØP�G�dqDEF_RfG à å ç_à D^R�y�J�CERSo V e�FHdLe
gWFHJZ[HN�XÄDEeSJçGSRClijA[{J87ÅP�A0DEF_RfG�X^g~X^D^JZi

í å ç_íôî ì=Ò Ë õ'í å ç : áã è õ ß < : � <
ö î ì=Ò Ë õ'í å ç�÷ Ä : � <

Ø½RDEF�dqJ�DEe�A0D�F_` ç FHX
A N�FHA0KRfG�A[½RC(Aõn�AG�N > N�FHA0KRfG�A[MijA0D^CLF63{o,DEeSJ�i
A0D^CLF63 í NSRWJZXEG�ø|D(e�AZ�JBD^R nÆJ
dqRfi+)�PSD^JZN>AG�NjX^D^RCLJZN
AXºA V eSRf[_J�ëa7eSJ V JZF_KfeÅDºijA0D^ClF63 ç FHX÷N�F�A0KRfG�A[�F_`{AG�NjRfG�[_g<FH`ÍDEeSJ½Rn�X^J�CE�0A0DEF_RfG�X
A0CEJ�FHG�N�J/)ÆJZG�NSJZG®DÔR`MJZAdleóRDEeSJ�C�� \]G�DEeSJ�d�AX^JkR`¾m U @ obDEe�F�X<AXLXEP�i+)�DEFHRfG P�XEP�A[H[_gõeSRf[HN�X4ù&AG�NóF_D-FHX

�½ú �������p�IûÞü/ý~��� �7�L����þ �,�������l�&���º�Åþ�ûÞÿ0û û��^�&�l��ûÞü<���l�º��� �,�l��� � ��� � ûx�l� ���p���l�L�����¥�����j�l� ���ký��L�0�<���l�÷�Ê�L�Ä��� �������L� � ���l���,�^�
�L�0�&�������p�����û��L���]�j� �L�����	��0¦�
�þ��Ä��� �7�����þ �]���]�,�l�c� � � û��]�p����� � �������º��]�]�l�,�]�Ä�l��ûÞü&��� � � �Þÿ0�^�L���Ä�Ê�L���q����ü&� � � �-�����]�]�������¥�
�,�^�L��þ����]�,�p�Z���]¦
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XEPE5>d�FHJZG®DbD^R<dqRfi+)�PSD^J í CLR V nWg<CER V FHG-RCLNSJ�CºD^Rçn�P�F�[HN<DEeSJ½GSRCLi
A[�ijA0D^CLF63!ö �ba7e�FHXbFHX÷AG>FHi+){RCEDEAGÅD
)�CERk){J�CED�go�XEFHG�dqJQDEeSJ6XLF_y�J6R` í FHG�dqCEJZAX^JZX V F_DEe�DEeSJ6GWP�iÔnÆJ�C,R`�)�F�3WJZ[HX�FHG�d�[HP�NSJZN�FHG�DEeSJçD^JZi+)�[HA0D^JZX��

( X÷[_RfGSK6AX í e�AX÷GSRQCER V NSJ4RÍd�FHJZG�dqgofDEeSJfó?òñó¾GSRCLi
A[SijA0D^CLF63 ílåkç_í FHX÷A[ V A�gWX-)ÆRfXLF_DEF_�J,NSJ4RÍG�FHD^J
AG�NèXEgWijijJ�D^CLFHd"AG�N eSJZG�dqJ"DEeSJ h eSRf[_JZXQSWgóNSJZdqRfi+){RfXEFHDEF_RfGèd�AG n{J�A0)�)�[�F_JZN+D^R�X^Rf[_�J"J87WP�A0DEF_RfG�: � <l�
( `ØD^J�C<JZAdLe F_D^J�CLA0DEF_RfG X^D^J/)�oëijA0D^CLF63 í i<P�X^DçnÆJ
CEJZdqRfi+)�PSD^JZNõP�XEFHG�KkDEeSJ>P
)xN�A0D^JZNõX^J�DçR`Ù)�A0ClAi-J�D^J�CLX
Ò����nù Ë Ò�� Í ì=Ò{�m1 eSJZGjDEeSJ')�A0CLAi-J�D^J�C,dle�AGSKJ¨ìXÒj` A[H[HX÷n{JZ[_R V AÔXQ){JZd�F6R�JZNjGWP�i-J�CLF�d�A[SCEJZX^Rf[HP�DEF_RfGjDEeSJ
F_D^J�CLA0DEF_RfG.)�CER~dqJZXEX7FHX,X^D^Rk)�)ÆJZN��

ZëA0CLAi-J�D^J�CQJZX^DEF�ijA0DEF_RfGBFHG"[HF�GSJZA0CM[_JZAXEDMX97WP�A0CEJZX')�CERn�[HJZijX½A0CEJ<J43~D^JZG�XEF_�JZ[_g�N�FHXEd�P�XEXEJZN"FHG�X^DEAG�N�A0CLN
[HF_D^J�CLA0DEP�CEJëRfG�)�A0CLAijJ�D^J�C�JZX^DEFHi
A0DEF_RfGQDEeSJ�RCEgo�O�� Næ�Ho c �QRWdlele trr i �ca7eSJ÷FHD^J�CLA0DEF_�JºX^Rf[�PSDEF_RfGQR`WJ87ÅP�A0DEF_RfGo:�e�<
FHXTAGBP�G®n�F�AX^JZN"JZXEDEFHijA0D^J&` RC¾DEeSJ-P�G�SWGSR V G�X V F_DEeBA(XED^RWdle�AX^DEFHd<�0A0CLFHAG�dqJ<J43�)�CEJZXEX^JZNBnWg�DEeSJ-N�FHA0KRfG�A[
JZ[_JZi-JZGÅDEX,R`ëDEeSJçdqR�� A0CLF�AG�dqJçijA0D^CLF�3 ���� �� Ë����� î�� �� �� Ä : g <
a7eSJQ�0A[HPSJ ���� N�JZGSRD^JZX7DEeSJ6A!)ÆRfXED^J�CLF_RCLFxGSRfF�X^JQJZX^DEFHijA0D^JÔAG�N � �� �� Ë ö�� �<FHX�DEeSJÔdqR`ØAdqD^RC¾ijA0D^CLF63{�

��pM� !#"é�-s��0r®���jy%$\vUr}� ���huwvU� ��y��{s�vU��s
�kr}u½�2�krf���-y%$�v{r}� ���kuwvU�
U RQ` A0CºGSRçAXEXLP�i+)�DEF_RfG�XÇe�AZ�J½n{J�JZGji
ANSJ,RfGjDEeSJMN�FHi-JZG�XLF_RfG�A[HF_D�gQR`{DEeSJ?)�CERn�[HJZi AG�N-RfG V e�A0DbD�g�){J7R`
D^CLAG�X^`ØRCLijA0DEFHRfGQFHX�P�X^JZN���\pG6DEeSJ÷`ØRf[H[_R V FHGSKSoZDEeSJ÷d�AXEJºR`~A,D V RMN�F�i-JZG�XEF_RfG�A[�A�5>G�J÷D^CLAG�X^`ØRCLijA0DEFHRfG6FHX�)�CEJ >
X^JZGÅD^JZNx�Ma7e�JÔdqRCECEJZX9)ÆRfG�N�FHGSK+)�A0ClAi-J�D^J�C¾�JZdqD^RC6dqRfG�XEFHX^DEXMR`÷XEF63k�0A0CLFHA0n�[HJZXfÒ Ë c & ù Ó &(' Ó*) ù Ó,+ ù Ó,+ ' Ó*) ' i.-
AG�NkDEeSJ6dqRWRCLN�F�G�A0D^JQD^CLAG�X^`ØRCLijA0DEFHRfG�FHX V CLFHD^D^JZG�AX

Ï Ë0/ & ù&('21 Í3/ ) ù + ù+ ' ) '21 Ê�Ä : r <

a7eSJ6NSJ�ClF_� A0DEFH�J ê�ë ÉÆ�:�Ï-<�FHX,GSR V d�A[Hd�P�[HA0D^JZN"J43�)Í[HFHd�F_DE[_g>P�XEFHGSK&DEeSJ6dle�AFHGkClP�[_J�ë\pG��JZdqD^RCTGSRDEA0DEFHRfGxo�DEe�FHX
[_JZAN�XbD^RÔDEeSJfälò � ð®AdqRn�FHAGjijA0D^ClF63 í : dq`��fJ87WP�A0DEF_RfG2: � <Q<lo~JZAdLe([HFHGSJ í54 CEJ/)�CEJZX^JZGÅDEFHGSKQDEe�J½NSJ�CLF_�0A0DEF_�JZX
A0D?Ï cÞÝ i�ËéÐ :�Ò�Ó Ê¨cÞÝ i <l� h A[Hd�P�[HA0DEFHGSK6DEe�J¾N�J�CLF_�0A0DEF_�JZX�FHG
DEe�JMCEJZXLAi+)�[_JZNo)�A0DEdLekF�ijA0KJ ÛÆ cÅÄ i AG�N(NSJZGSRDEFHGSK
DEeSJ6NSJ�CLFH� A0DEF_�JZX7nÅg ÛÆ%6 � cÅÄ i AG�N ÛÆ768 cÅÄ i o V J V CLF_D^J

í 4 Ë c ÛÆ%6 � Ó ÛÆ768�Ó ÛÆ76 � 9 ù Ó ÛÆ76 �:9 ' Ó ÛÆ768 9 ù Ó ÛÆ768 9 ' i Ó
RfijF_D^DEFHG�K<DEe�J�)�A0CLAi-J�D^J�C Ê'cÞÝ i R`ÇDEeSJ6` P�G�dqDEFHRfG�X ÛÆ%6; cÅÄ i `ØRC7n{J�D^D^J�C7CEJZAN�A0n�F�[HF_D�g�

( Xbi-JZG®DEFHRfGSJZN&FHGçDEe�J*)�CEJ��WFHRfP�XëX^JZdqDEF_RfGxoDEeSJ,GSRClijA[~ijA0D^CLF63«ö Ë ílåkç_í d�AG&n{J8nÍP�FH[_DÇdqRfi+)�PSDEFHG�K
í CER V nWg"CLR V oÇAX6[_RfGSKkAXQDEeSJ V JZF_KfeÅDçijA0D^CLF�3 ç FHXQN�F�A0KRfG�A[��<\�`ÄDEeSJ-KCEJ�gW� A[�PSJZX¾R`8JZAdleV)�F�3WJZ[ëA0CEJ
dqRfG�XEFHN�J�CEJZN.FHG�NSJ/){JZG�NSJZGÅDTDEe�FHX¾FHX¾` P�[6RÍ[H[HJZN"AG�NVö F�XQdqRfi+)�PSD^JZN V F_DEeSRfPSDTDEeSJjGSJ�JZN.D^R"i<P�[_DEF�)�[_g�[HA0CEKJ
ijA0D^CLFHdqJZXZ�

��p � <+� �*�IvÍ�¢uw�¢� �EvU�-y��krf��uw�n�hy
a7eSJ-[_JZAX^DÔX97ÅP�A0CEJZX¾` RClijA[HFHXEi A[H[HR V XQRfG�J-D^R"FHGÅD^CERWN�P�dqJ-AN�N�F_DEF_RfG�A[ÇdqRfG�X^D^CLAFHGÅDEX6FHGìAkXEF�i+)�[_J&AG�N FHG >
DEP�F_DEF_�J V A�g� \pG AN�N�F_DEFHRfGóD^R�DEeSJBRn�X^J�CE�0A0DEF_RfG J87ÅP�A0DEFHRfG�X�o7y�J�CER�Rn�XEJ�CE� A0DEFHRfG�X>A0CLJBFHG�d�[HP�NSJZNóF�GèDEeSJ
` ClAi-J V RC&SÍo V e�FHdLe.CEJZXLP�[_DEX¾FHG.X^R`ØDTRCÔXQ)�CLFHG�K>dqRfG�X^D^ClAFHG®DEXZ�Ô\]G.DEe�FHX¾X^JZdqDEF_RfG�o V J V F�[H[cA0)�)�[_g�DEe�F�XMD^JZdle >
G�F�7WPSJçD^Rkm U @ � ( XTAG.J43SAi+)�[HJZXTXEJ�CE�JZXTDEeSJ&CEJZN�P�dqDEF_RfG�R`8AG.A�5>G�J<D^RkA(XEFHijF�[HA0CLF_D�g(D^ClAG�X^`ØRCLijA0DEF_RfGx�
\pG�X^D^JZAN R`,CEJ/)ÍA0CLAi-J�D^CLF_yZA0DEFHRfG V J>X^DEFH[�[ëJZi+)�[_R�gBJ87WP�A0DEF_RfG�: r <6AXÔD^CLAG�XE` RCLi
A0DEF_RfGìJ87WP�A0DEF_RfG AG�N AN�N
DEeSJQ`ØRf[H[_R V FHGSK-dqRfG�X^D^CLAF�G®DEX½D^RjDEeSJñ)�A0CLAijJ�D^J�C½�JZdqD^RC�Ò�Õ) ù õ ) ' Í,Ö>= Ë s+ ù Í + ' Í,Ö�? Ë s
U FHG�dqJCÒ�FHX&GSRD&JZX^DEFHijA0D^JZNóN�F_CEJZdqDE[_go÷nÍPSDÔRfG�[_g DEeSJ_)�A0ClAi-J�D^J�CjP
)xN�A0D^J.ì=Òxo÷DEeSJkNSJ�ClF_� A0DEFH�J(R`MDEeSJZX^J
dqRfG�X^D^CLAF�G®DEXÄiÔP�X^D8n{JMDEA0SJZGkAG�A[_RKRfP�XÄD^R&DEeSJ¾[HFHGSJZA0CLFHyZA0DEF_RfG-R`�DEeSJTRn�X^J�CL� A0DEF_RfG(J87WP�A0DEF_RfG�XZ�ëa½eÅP�XZoÅDEeSJ
ijA0D^CLF63 í FHX,APSKfi-JZGÅD^JZN�nWg�DEeSJ6dqRfG�X^D^ClAFHG®D½�JZdqD^RCLX

íA@ Ë c s Ó s Ó8e0Ó s Ó s Ó õ e i
í5B Ë c s Ó s Ó s Ó8e0Ó8e0Ó s i Ä
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Yºi!)�[_R�g~FHGSK dqRfG�X^D^CLAFHGÅDEX>F�G�X^D^JZAN R`QCEJ/)�A0CLAi-J�D^ClF_yZA0DEF_RfG FHXjJZAXEFHJ�C>D^R�FHi+)�[HJZi-JZG®DjAG�N A[HXERõi-RCEJ
�J�CLXEA0DEFH[HJ�ïW¾G DEeSJ�RfG�J.e�AG�Nxo½dqRfG�XED^CLAFHGÅDEXkd�AG JZAXEFH[_g+n{J.dLe�AGSKJZNíN�PSCLFHGSKõDEeSJ.F_D^J�CLA0DEF_RfGxo�7ÅP�FHd9S~[_g
X V F_DEdle�FHGSK(`ØCERfi AkXEFHi
FH[HA0CLF_D�gkD^R"AGìA�5>GSJ-D^ClAG�X^`ØRCLijA0DEF_RfGx�&a7eSJ-`ØRCLijA[�FHXEi ` RCQDEe�JjNSJ�CLF_�0A0DEF_�JZXQAG�N
DEeSJ�CEJ�`ØRCEJç`ØRC½nÍP�FH[HN�F�GSKÔDEe�JÔGSRCLi
A[�ijA0D^CLF63�A[ V AZg~XTX^DEAZg~XTDEeSJçXEAi-J�'WQG�DEeSJÔRDEeSJ�CMe�AG�Nxo�RfG�[_gkA
` J V
D�g�){JZX&R`MdqRfG�X^D^ClAFHG®DEX-d�AG+AdqDEP�A[H[_g n{J(J43�)�CLJZXEX^JZN�nWg CEJ/)�A0CLAijJ�D^CLF_yZA0DEF_RfGxo V e�FHdle i
A0SJZXjdqRfG�X^D^CLAF�G®DEX
i-RCEJHG�J43SF_n�[HJTD^R>P�X^J�

��pJI � x-�I�huf�ks����j�����0s^sFK��ks��-y0uIvn�
a7eSJ�CEJ6A0CLJÔX^J��J�CLA[ V A�gWXMD^R
J43~D^JZG�N"DEeSJçX^DEAG�N�A0CLN�m U @ D^R(iÔP�[_DEF�)�[_JTD^JZi+)�[�A0D^JZX��ÄY�RCTA[H[�R`ÇDEe�JZiko�DEeSJ
J87ÅP�A0DEF_RfG�:�e�<�e�AX½D^Rjn{JQAN�A0)�D^JZN�D^R>FHG�d�[HP�N�JTi<P�[_DEF�)Í[_JMD^JZi!)�[HA0D^JZX½AG�NkDEeSJZF_C7dqRCECLJZXQ){RfG�N�FHGSK«)�A0DEdleSJZX/Õ

ÃML c Ê iEÍ,Ö L c Ê i�Ë ÉÆ L#:�ÏNL¨< Ä : t <
a7eSJ6i-RfXED7X^D^CLAF_KfeÅD^` RC V A0CLN"J43WD^JZG�XEF_RfG�FHX�D^RoSJ�J/)"RfGSJ6XLFHGSKf[_JQD^CLAG�X^` RClijA0DEF_RfG�`ØRCMA[H[�)�A0DEdleSJZXTÏ LPO Ï
V F_DEe DEeSJ�XEAijJC)ÍA0CLAi-J�D^J�C
X^J�DjXLeSR V G+F�GõJ87WP�A0DEF_RfG~: r <l�óa½eSJ>RnÍX^J�CE�0A0DEF_RfG�X-d�AG+n{J�CEJ�RCLNSJ�CLJZN+FHG®D^R
AB�JZdqD^RC>GSRDEA0DEF_RfG+AG�A[_RKRfP�X&D^RìDEeSJkXEFHG�Kf[_J>D^JZi!)�[HA0D^J�ijA0DEdle�FHGSK×: u <l��YSRCLijA[H[Hgo÷DEe�FHX«)�CER~dqJZN�PSCLJ(FHX
J87ÅP�A[{D^RjDEeSJ6NSJ4RÍG�F_DEF_RfG(R`cRfG�J6[HA0CEKJQD^JZi+)�[�A0D^J V F_DEe�X^J��J�CLA[cXEd�A0D^D^J�CEJZN"CEJ�KfF_RfG�X�R`ëFHGÅD^J�CEJZX^D��ºa7e�JQRfG�[_g
N�F6�{J�CEJZG�dqJjFHXçDEe�A0DçDEe�JjCLAN�F_RfijJ�D^CLFHd#)�A0CLAijJ�D^J�CLX Ì L AG�N Î L N�F6�{J�C6n{J�D V J�JZG DEeSJ>D^JZi+)�[HA0D^JZXZ��a½eÅP�XZo
DEeSJ6FHG�GÆPSJZG�dqJ¾R`ën�FHAX*R�JZ[HN�X,AG�NkRDEeSJ�C7Kf[HRn�A[xKCEJ�gW� A[�PSJQJ�CECERCLX½FHX,ijFHG�F�ijA[��

��pRQ q&��r®����s
�ks�r=À¢s��0s�r}�éuw�÷�TS*uw�wuI�Z�
a7eSJ-NSJ�D^J�CLi
FHG�A0n�FH[�F_D�gkR`�Ab)�A0CLAi-J�D^J�C�U½FHXTD^JZX^D^JZNõP�XEFHGSK�F_DEXQCLJZ[HA0DEF_�J-dqRfG®D^ClF_n�PSDEF_RfGWVYXÄD^R�DEeSJ-D^ClAdqJjR`
DEeSJ6dqR` AdqD^RC¾i
A0D^CLF63 � �� �� VYX Ë0ZZZ D^C c � �� �� i�õ D^C c �A[ �� �� i ZZZD^C c � �� �� i Ó :�e s <

V eSJ�CEJ � [ �� �� FHXTDEeSJ-dqR` AdqD^RCÔijA0D^ClF63 V F_DEe�)�A0CLAijJ�D^J�C\U,J43~d�[�P�NSJZNx�\VYX�NSJZXEdqCLF_n{JZXMDEeSJ-FHG�GÍP�JZG�dqJçR`8JZAdLe
)�A0CLAi-J�D^J�C7P�)ÆRfG(DEeSJ¾RDEeSJ�ClX��¢1ìJZA0S~[_g>NSJ�D^J�ClijFHG�A0n�[HJ')�A0ClAi-J�D^J�CLX,d�AP�X^J�7WP�AXEF > XEFHGSKfP�[�A0C8GSRCLi
A[ÍJ87WP�A >
DEF_RfG�X�oSDEeWP�X7A-[�A0CEKJçdLe�AGSKJçFHGkDEe�JQD^CLAdqJçR`ÇDEeSJçdqR` AdqD^RCTi
A0D^CLF63{�

( G J45>d�FHJZG®D<FHi+)�[_JZijJZG®DEA0DEF_RfG R`�:�e s <ÔFHXçAdle�F_J��JZN nÅg P�XEFHGSK�DEe�Jo�6A[Hi
AG > I�P�dqg=RÍ[_D^J�CÔD^JZdLe�G�F§7ÅPSJ
: dq`�� c �6RWdle×e trr i <lo�dqRfi!)�PSDEFHGSK�DEeSJ+)ÍA0CEDEFHA[ëdqR`ØAdqD^RC<ijA0D^CLF63 �A[ �� �� N�FHCEJZdqDE[_g"`ØCERfi � �� �� � ( )�)�[HgWFHG�K
DEe�FHX
` ClAi-J V RC&S>D^R�:�e s <,gWFHJZ[HN�X,AGkJ43E)�CEJZXEXLF_RfG�` RC½DEeSJçdqRfGÅD^CLF_n�PSDEFHRfG

VYX Ë ]_^a` X ^ '` XbX ] ^ ` ^c^ ' Ó :�eke�<

V eSJ�CEJ ` X ^ NSJZGSRD^JZX7DEe�JQJZ[_JZi-JZGÅDEX7R`ëDEeSJQ` P�[H[{dqR`ØAdqD^RCQijA0D^ClF63 � �� �� �\p`8AkdqRfGÅD^CLF_n�PSDEFHRfGdV X R`ÄDEeSJ#)�A0CLAi-J�D^J�C�U½FHX¾e�F_Kfe�oxDEe�FHX¨)�A0CLAijJ�D^J�CçX^D^CERfGSKf[Hg�dqRCECEJZ[�A0D^JZXQD^R�RfGSJ-RC
i-RCEJ.)ÍA0CLAi-J�D^J�CLX��²W¾G�J�XEeSRfP�[HNóJZF_DEeSJ�CjJ43Sd�[HP�NSJA)�A0CLAi-J�D^J�C2UçRC(dqRfiçn�F�GSJ"F_D V F_DEe+DEeSJ"dqRCLCEJZ[HA0DEFHGSK
)�A0CLAi-J�D^J�ClX,nÅgkA0)�)Í[_gWF�GSKd)ÍA0CLAi-J�D^J�CMdqRfG�X^D^CLAFHGÅDEX7AX½N�JZXEdqCLF_n{JZN�FHGkX^JZdqDEF_RfG u � aW�

e f�����������¶&¶ %&�#º ´#¯*��%&®-��� ´o�'°�%Q��%&�'� % � ��¯?�!%9�?��¹#®¢��¯f´Hg
a7eSJjX^D^J/)ÍX6n{J�` RCLJ
e�F_KfeX)�CEJZd�FHXEF_RfGìdqRfG�` RCLi
A[÷DEeSJ�CLA0)WgìFHG�d�[HP�NSJ&DEeSJ>Ad/7WP�FHXEFHDEF_RfG.R`,A h aQo�DEeSJZG A�a0[
)�[HAG�G�FHGSK<R`Çn{JZAi N�F_CEJZdqDEF_RfG�XZoER�JZ[HN�XEe�A0)ÆJ6AG�N�NSRfX^JçN�FHX^D^CLF_nÍPSDEF_RfG(AG�N_RÍG�A[H[_gjDEeSJ�)ÆRfXLF_DEF_RfG�FHG�K<R`ëDEeSJ
)�A0DEF_JZGÅDºP�XEF�GSK6A6XEFHi<P�[HA0D^RC V F_DEe-DEeSJTXEAi-J7KJ�RfijJ�D^CEg
AX÷DEe�J½[HFHGSJZA0C8Ad�dqJZ[_J�CLA0D^RC�:MR�KfPSCEJ u <l�¢[TP�CLFHGSKQDEeSJ
CLAN�F_RDEe�J�CLA0)Åg�D^CEJZA0DEi-JZGÅD�o�JZF_DEe�J�Cñ)ÆRCLDEA[$RÍ[HijXTRC6JZ[_JZdqD^CLRfG�FHd«){RCEDEA[bFHijA0KJZX6A0CLJjAd/7ÅP�FHCEJZNB` RC�7WP�A[HFHD�g
dqRfG®D^CLRf[��

a7eSJA)ÆRCLDEA[½FHijA0KJZX(FHGèDEe�FHX V RC9S V J�CEJBAd/7WP�F_CLJZNóA0D>DEe�J�]TG�F_�J�CLXEFHD�g,�½RfX9)�F_DEA[7R` vÄwPSCLFHdleóP�XEFHG�K
Aih÷A0CLFHAGõAd�dqJZ[_J�CLA0D^RC&AG�N DEe�JZF_C6JZ[_JZdqD^CERfG�FHd#){RCEDEA[÷FHijA0KfF�GSK�NSJ��~FHdqJ�:�Y-Zº\\[�<l�Ça7e�FHXQNSJ��~FHdqJ
N�JZ[HF_�J�CLXQA
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YëF_KfPSCEJ u Õ*W¾�J�CE�WFHJ V R`ÇDEe�JçN�F6�{J�CEJZGÅD�XED^J/)�X7R`ÇCLAN�F_RDEe�J�CLA0)Åg(D^CEJZA0DEi-JZGÅD��

N�FHX^D^RCLDEF_RfG
`ØCEJ�J6FHi
A0KJ V F_DEe�A&CEJZX^Rf[HPSDEFHRfG
R` uk�k� ò uk�k� )�F�3WJZ[ÆRfGkAGkA0CEJZA&R`�a u ò-a u d�i ' c �0AG_�½J�C&S>AG�N
@"J�J�CLD^JZG�X�e trr�i �

a7eSJ.N�FHA0KfG�RfX^DEFHd�@ > CLA�g F�ijA0KJZX�` CLRfi DEe�J.XLFHiÔP�[HA0D^RCkA0CEJ.R` D^JZG P�X^JZN AXkAõCLJ�` J�CEJZG�dqJ.F�ijA0KJ.` RC
i-JZAXEPSClFHGSK,DEeSJj)�A0DEF_JZGÅDci-RDEF_RfGÔFHGçXLPSn�X^J87WPSJZGÅD{){RCEDEA[fFHijA0KJZXZ�mW¾G�J÷KRfA[WR`WDEe�FHX{)�CLR�`]JZdqDÇFHX�D^RMJZ[HFHijFHG�A0D^J
DEeSJ�GSJ�JZN ` RCjXEF�iÔP�[�A0D^RCd@ > CLAZg FHijA0KJZX&`ØRC-i-RDEF_RfG�i-JZAXEPSCLJZi-JZG®DEX&nWg N�FHCEJZdqD<dqRfi!)�A0CLFHX^RfG V FHDEe DEeSJ
[¨�T�6�fIÄJZXEF�NSJZXëDEeSJ,` AdqDbDEe�A0DºXEFHi<P�[HA0D^RCbFHi
A0KJZX÷A0CEJ7GSRD÷XEP�F_DEA0n�[_JÄ` RC÷AP�D^RfijA0D^JZN
A0CEJZA > nÍAX^JZN
ijA0DEdle�FHGSK
N�PSJQD^R>DEeSJZF_C½N�F��ÆJ�CEJZGÅD7KCEJ�gW�0A[HPSJçdle�A0CLAdqD^J�CLFHXEDEFHd�X�o�DEe�J�g�A[�X^RjCEJ/)�CLJZX^JZG®DTAG"AN�N�F_DEF_RfG�A[xX^RfP�CLdqJ6R`ëJ�CECERC
V F_DEeçCEJZXQ){JZdqDcD^R¾DEeSJÄRCLF_KfF�G�A[h)�[�AG�G�FHGSK7N�A0DEA~�ë@�RCEJ�R��J�CZo®F_DëFHXcDEeÅP�XÇdqRfG�dqJZF_�0A0n�[_JÄD^R¾d�F_CLd�P�iÔ�JZG®DëDEeSJ�X^D^J/)
R`cDEe�J�CLA0)ÅgkXEF�iÔP�[�A0DEF_RfG�JZG®DEFHCEJZ[_g>F�G�RCLNSJ�C7D^R
F�G�dqCEJZAX^JçXLA0` J�D�g�AG�NkD^R
XEA��JÔdqRfX^DEX��*[¨�T�½XMA0CEJ6JZi+)Í[_R�gJZN
FHG�D V R V AZg~X/Õ
e0��W¾G�JçCEJ�`ØJ�CEJZG�dqJ-FHijA0KJ&FHXTdqRfi+)�PSD^JZN�CEJ/)�CLJZX^JZG®DEF�GSK>DEe�JÔRk)�DEF�iÔP�i;)�A0DEF_JZGÅD¨)ÆRfXLF_DEF_RfGx� U PSn�X^J87WPSJZGÅD
){RCEDEA[÷F�ijA0KJZX6A0CEJ
dqRfi!)�A0CEJZN A0KfAFHG�X^D6DEe�FHX6CEJ�` J�CLJZG�dqJ
FHijA0KJjAG�NìDEeSJjJZX^DEF�ijA0D^JjR`,A u [ A�5>GSJ
D^CLAG�X^` RClijA0DEF_RfG�[_JZAN�X�D^R>A-dqRCECEJZdqDEFHRfG�R`ëDEeSJñ)�A0DEF_JZGÅDf){RfXEF_DEFHRfGx�

u �TY8AdLe�){RCEDEA[½FHi
A0KJBFHX>dqRfi+)�A0CEJZN A0KfAFHG�XED(AõX^J�CLF_JZX>R`�[¨�T�½XZo½FHG�d�[HP�N�FHGSKìijFHG�RC
RfPSD > R` > )�[HAGSJ
CERDEA0DEFHRfG�X7D^Rjn{J�D^D^J�C½Ad�dqRfP�G®DM` RC7DEe�Jda0[�)�A0DEF_JZGÅD½i-RDEF_RfG��

\pGõRCLNSJ�C&D^RìdqRfi+)�P�D^JC[¨�T�MX V F_DEe XEPE5>d�F_JZGÅD#7ÅP�A[�F_D�gobDEeSJ h a�XE[HFHdqJ(DEe�FHd&SWG�JZXEXÔXLeSRfP�[HNõn{J>GSR.[HA0CEKJ�C
DEe�AGAaëiji��

��p�� ��s����j�����ks^y�s��ws����huIvU�
\pGçDEeSJ-)ÍA0CEDEFHd�P�[HA0CU)�CERn�[_JZi R`
)ÆRCLDEA[®FHijA0KJZXZo D V R¾N�FHX9)�[HAdqJZi-JZGÅDEX�i<P�X^D�n{JºdqRfi!)�PSD^JZNx� U FHG�dqJºDEeSJjYjZ÷\�[
FHX,FHG(KJZGSJ�CLA[�GSRD7FHG�A«R�3~JZN_){RfXEF_DEF_RfGxo~A-dqRfiji-RfG"dqRÅRCLN�FHG�A0D^J6X^g~X^D^JZi i<P�X^D�n{J¾JZX^DEA0n�[HFHXLeSJZN�P�XEFHGSK&DEeSJ
JZNSKJZXMR`ÇDEe�J6CLAN�FHA0DEFHRfGbR�JZ[HNx�Äa7eSJZX^JçJZNSKJZXMA0CLJç�J�CEgkN�FHXEDEFHG�dqD,`ØJZA0DEPSCEJZX½AG�N.){RfX^JçGSRl)�CERn�[_JZi
X,D^R
DEeSJ
ijA0DEdLe�FHGSKkA[_KRCLF_DEe�ik�d1ìJ
CEJ�` J�CQD^R c I8J�CLKJ�CçAG�NX[¾AGÅP�X^J�Cle tthg i `ØRCçAki-RCEJ-NSJ�DEAF�[_JZNìNSJZXEdqCLF�)�DEF_RfGBR`
DEeSJ¨R�JZ[HN�JZNSKJ6ijA0DEdLe��

\]G�DEe�J<`ØRf[H[_R V FHGSKSo V J V FH[H[cdqRfG�dqJZG®D^ClA0D^J
RfGBDEeSJ-AG�A0D^RfiÔg.i
A0DEdLex�<a7eSJ&X^JZ[_JZdqDEF_RfG.R`8DEeSJ&D^JZi+)�[HA0D^J
CEJ�KfF_RfG�X>X^D^CLFHdqDE[Hg `ØRf[H[_R V XjDEe�JA)�CEJ��~F_RfP�X V RC9SÆ�~[¾PSJ"D^R�A0CEDEF_` AdqDEX(AG�NóDEeSJ�)�CEJZX^JZG�dqJ"R`6N�FHXEDEFHG�dqDjn�P�D
P�G�X^DEA0nÍ[_J7`ØJZA0DEPSCEJZX�:9O8�ÅN}��oWRCLF_KfFHG�A0DEF�GSK6`ØCERfi AF_CÄF�G
DEeSJTCEJZdqDEP�iC<lo~AÔ` P�[H[_g-APSD^RfijA0D^JZN�D^JZi!)�[HA0D^J¾X^JZ[_JZdqDEF_RfG
FHX6n{J�gRfG�NõDEeSJo)ÆRfXLXEF_n�FH[�F_DEF_JZXTR`½dqRfi+)�P�D^J�CÔ�~FHXEF_RfG���a7eÅP�X�ocDEe�Jo)�eÅg~XEFHd�FHAG e�AXçD^R2){RfXEF_DEF_RfG�)�CEJZNSJ4RÍG�JZN
X^DEAG�N�A0ClN�D^JZi+)�[HA0D^JZX½RfG®D^RjDEe�JçXEF_KfG�F�RÍd�AG®D,X^D^ClP�dqDEPSCEJZX7F�G�DEeSJ6CEJ�`ØJ�CEJZG�dqJçF�ijA0KJ�
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jMk lmk
YëF_KfPSCEJfa�Õë\pi
A0KJd: A}<ëNSJ/)�F�dqDEXbA¨)ÆRCLDEA[SFHijA0KJ V FHDEe<AçdqRfiji-RfGjP�G�X^DEA0n�[_J�`ØJZA0DEPSCEJZXbDEe�A0DºRCLF_KfFHG�A0D^JZXë`ØCERfi
AF_CMF�G"DEeSJÔCEJZdqDEP�i : N�A0C9SknÍ[HPSC½FHG�DEeSJ<dqJZG®D^J�CQR`bDEeSJ&FHijA0KJ�<l� ( D�g�)�FHd�A[ÇD^JZi+)Í[HA0D^JÔX^JZ[HJZdqDEF_RfGB` RC¾A ( Z
){JZ[_�WF�X-RÍJZ[HNkFHX,XEeSR V G�FHGV:Øn�<l�

��pM� Â$s��n$��4À-u����U�¢vUy0u½ybz�u��h�juw� Á¨Âë�
1ìJCR�CLX^D6`ØR~d�P�XçRfG DEeSJ�NSJ�D^J�CLi
FHG�A0n�FH[�F_D�g.AG�A[_g~XEFHXÔAX<N�JZXEdqCLF_n{JZN FHGõX^JZdqDEF_RfG u � � � U FHG�dqJ
DEeSJ(XEDEA0DEFHX^DEFHd�X
n{JZe�FHG�N DEeSJ�X^JZ[_` > N�FHA0KfGSRfXLFHXÔF�X&� A[HF�N RfG�[HgõFHG DEeSJ�AN�`EP�X^D^JZN�X^DEA0D^JoÄDEe�FHX-ijJZAXEPSCEJkd�AGóGSRD&n{JkA0)�)�[HFHJZN
N�F_CEJZdqDE[Hg D^R.DEeSJ�FHG�F_DEF�A[ºX^g~X^D^JZik���½R V J��J�CZo,AG+P
)�)ÆJ�C<n{RfP�G�Nõ` RC-DEe�J�N�J�D^J�CLijFHG�A0nÍFH[HF_D�g FHX&dqRfi+)�PSD^JZN
ijA0DEdLe�FHGSK-DEeSJ6D^JZi!)�[HA0D^JZX,RfGÅD^R
DEeSJZi
X^JZ[_�JZX��

0
10

20
30

40
50

60

0

10

20

30

40

50

60
−0.2

0

0.2

0.4

0.6

0.8

1

1.2

x
y

/ V = � V ? �V ? 8 V = 8 1 Ë0/ s Ä �k�®u�� s Ä sftuu
s Ä sftk�r s Ä a g aEe 1

YëF_KfPSCEJ � Õ,@�JZXEe��WF_J V R`bDEeSJçD^JZXEDTFHi
A0KJç`ØRC½DEeSJ<NSJ�D^J�CLijFHG�A0n�FH[HF_D�g>AG�A[HgWXEF�X��,IÄAXEJZN"RfGBA
ijA0DEdleBRfG®D^R
F_DEX^JZ[_`po{DEeSJ-dqRfG®D^ClF_n�PSDEF_RfG��0A[HPSJZX¾R`8A[�[n)ÍA0CLAi-J�D^J�C6A0CEJ-dqRfi+)�P�D^JZNx� ( X¾J43�){JZdqD^JZNxoxDEe�J&dqRfGÅD^CLF_nÍPSDEF_RfGBR`
DEeSJ6XEd�A[_J�)�A0CLAi-J�D^J�CLXoV = ;÷F�X7XEF_KfG�F�RÍd�AG®DE[Hg
e�F_KfeSJ�C,DEe�AGkR`ëDEeSJçXEeSJZA0CT)�A0CLAi-J�D^J�CLXpV ? ;^�

a7eSJÔJ43~Ai!)�[_J&FHG.RÍKfPSCEJ � FH[�[HP�X^D^CLA0D^JZX½DEeSJ&i-JZAG�FHGSK(R`÷DEeSJ&dqRfGÅD^CLF_n�PSDEFHRfG"�0A[HPSJZX��¾a7eSJ � a�ò � a(D^JZX^D
FHijA0KJ,dqRfGÅDEAFHG�X÷A¾GSRfFHXEgÔdqRCLGSJ�C V F_DEe&ATXLF_KfG�A[WD^R6GSRfFHX^J�CLA0DEFHRTR`�e s �ë\�D÷F�XbOQAP�XEXEFHAG«RÆ[_D^J�CEJZN V F_DEe � Ë e0�
I�P�FH[HN�F�GSKºDEeSJ8GSRCLijA[J87WP�A0DEF_RfGçX^gWXED^JZi nWg¾i
A0DEdLe�FHG�K,DEeSJ÷D^JZi+)�[�A0D^J÷RfG®D^RTF_DEX^JZ[_`po�DEe�J÷dqRfG®D^CLFHn�PSDEF_RfG¾�0A[HPSJZX
XEeSR V GìFHG2R�KfPSCLJ � CEJZXEP�[_D�� ( XQJ43E)ÆJZdqD^JZN�o�DEeSJ
dqRfGÅD^CLF_n�P�DEF_RfGBR`ÄDEe�JjXEd�A[_J+)�A0CLAijJ�D^J�CLXçFHXQXLF_KfG�F6RÍd�AGÅDE[_g
e�F_KfeSJ�CTDEe�AG.R`÷DEe�J&XLeSJZA0Cñ)�A0CLAi-J�D^J�ClX�o V e�FHdle�d�[HJZA0CL[_g�CEJ��JZA[�X¾DEeSJ V JZA0S.NSJ�D^J�CLijF�G�A0n�FH[HFHD�g�R`ºDEeSJ<D V R
XEd�A[_Jñ)�A0ClAi-J�D^J�CLX��

( XEP�F_DEA0nÍ[_J�ijA0DEdLe�FHGSK X^D^ClA0D^J�KgèFHX-D^RõJZX^DEFHijA0D^JBA dqRfGSKCLPSJZGÅD
D^ClAG�X^`ØRCLijA0DEF_RfGÚRÍCLX^D
AG�NóDEeSJZGóD^R
D^JZX^D&DEeSJk` P�[H[ºA�5(GSJb)�A0CLAi-J�D^J�CjX^J�D-`ØRC-NSJ�D^J�CLijF�G�A0n�FH[HFHD�g�.\�`MGSRfGSJ�R`½DEeSJZi XLeSR V X&FHGÅD^Rf[_J�CLA0nÍ[_g [HA0CEKJ
dqRfG®D^ClF_n�PSDEF_RfG�XoV®oxDEeSJ&Rk)�DEFHijFHyZA0DEF_RfG.FHXMdqRfGÅDEFHGWPSJZN V F_DEe�DEeSJ&` P�[H[{)ÍA0CLAi-J�D^J�C6X^J�D�� ( KJZGSJ�CLA[qG�R V dle�A0CED
FHX,NSJ/)�F�dqD^JZN�FHGCR�KfPSCLJ � �

a7eSJ-dqCERfXLX > dqRCECEJZ[HA0DEFHRfG n{J�D V J�JZGìDEeSJjD^JZi!)�[HA0D^JlÃ cÅÄ i AG�NìDEe�J+)�A0DEdLe ÛÆ cÅÄ isr V e�FHdLeìFHXQF�G®D^J�C9){Rf[HA0D^JZN
` CLRfi DEeSJkX^JZA0CLdLeèFHijA0KJ�P�XEF�GSK�DEe�JoRÆG�A[*)�A0CLAi-J�D^J�C
XEJ�D+Ò r XEe�RfP�[HN n{J>�J�CEg�d�[_RfX^JkD^R×e0� s ��\p`½DEeSJ
dqRCECEJZ[HA0DEFHRfG�dqRÅJ45(d�F_JZG®DTFHX�n{JZ[_R V AjdqJ�CEDEAFHG"DEeSCEJZXEeSRf[�Nxo~DEeSJçAG�A[_g~XEFHX�R`ëDEeSJ¨RÆG�A[xJ�CECERC½�JZdqD^RC à i
F_Kfe®D
){RfFHG®DMA0DMAGBFHG�dqRCECEJZdqDE[Hg�A[�F_KfGSJZNkD^JZi+)Í[HA0D^J�½m�A0CLKJç�0A[HPSJZX7R` à FHG�N�F�d�A0D^JçA
ijF�XEijA0DEdLe�`ØRC½DEe�FHX½CEJ�KfF_RfGx�
Ym3Sd�[HP�N�F�GSKQXEP�dLe>A6D^JZi+)Í[HA0D^JMAG�N
CEJ�Rk)�DEFHi
F_yZFHGSKQDEeSJ½KJ�Rfi-J�D^CLFHdMD^CLAG�X^`ØRCLijA0DEFHRfG
ijA�g-CEJZXEP�[_D8FHGjA6n{J�D^D^J�C
)�A0CLAi-J�D^J�CTX^J�D��
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YëF_KfPSCLJ � ÕºYë[_R V dLe�A0CLD½R`ÇDEeSJçN�FHA0KfG�RfX^DEFHdQi-JZAXEP�CEJZX��

��p � vovU�wS*uw�-s^�×xj���huI�*�Is^�Mx ��s���y0x¢rhs���s��n�hyb�kví�Mx � v{�kuwvU�~s�y��hu½� ���ks
\pG CLAN�F_RDEeSJ�CLA0)Wgo÷DEeSJb)�A0DEF_JZGÅD-FHX<D^CEJZA0D^JZN+`ØCERfi N�F6�{J�CEJZGÅD&N�F_CEJZdqDEF_RfG�X<N�PSClFHGSK"RfG�J(D^CLJZA0DEi-JZG®DjXEJZXEXEF_RfGx�
\pG"DEeSJÔd�AXEJÔR`m)�CLRfX^DEA0D^J<d�AG�dqJ�CTD^CLJZA0DEi-JZG®D¾`ØRC½J43SAi+)�[_JoÆDEeSJÔ` RfPSCTN�F_CEJZdqDEFHRfG�X ( ZÇo�Z ( o t0s è o uhg s è A0CEJ
D�g�)�FHd�A[-:MRÍKfPSCEJ � <l�ÙY÷�JZG"DEeSRfPSKfe�FHi
A0KJZX7`ØCERfi N�F��ÆJ�CEJZGÅD7N�F_CLJZdqDEF_RfG�X,A0CEJçi
A0DEdLeSJZNBX^J/)�A0CLA0D^JZ[Hgo�DEeSJ u [
CEJZXEP�[HDEXMdqRfiÔn�FHGSJ&D^RkA(CERfPSKfeVa0[�i-RDEF_RfG.JZX^DEF�ijA0D^J�ç\]GBDEeSJ-GSJZA0C¾`ØPSDEP�CEJo{DEe�FHX¾dqRfiçnÍFHG�A0DEF_RfG V FH[�[�eSJZ[�)
D^Rj�0A[HFHN�A0D^J6AG�N.)ÆRfXLXEF_n�[_g-D^R>FHi+)�CER��JQDEeSJçi-JZAXLPSCEJZi-JZGÅDEX��
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YëF_KfPSCEJ � ÕTa½eSJ&DEeSJ�CLA0)Wg�X^J�DEP
) F�XTF�[H[HP�X^D^ClA0D^JZN"FHG,: A}<TFHG�d�[�P�N�FHGSK
DEeSJ#)�A0DEF_JZGÅD¾dqRWRCLN�F�G�A0D^J-X^gWXED^JZik�ça7eSJ
` RfP�C7ijAFHGkn{JZAi N�FHCEJZdqDEF_RfG�X,A0CEJ6XLeSR V G"FHGV:Øn�<l�

y z ®¢°� +¶���°

a7eSJ.e�F_Kfe�)�CEJZd�F�XEF_RfG d�A0)�A0n�FH[�F_DEF_JZX>R`Ôm U @ A0CEJ.J43~D^JZG�XEF_�JZ[_g XEeSR V GíFHG c IÄJ�CEKJ�C"AG�Né[¾AGÅP�X^J�C�e tthg o
[¾AGÅP�XEJ�C�AG�N @BA0y�yZA e ttk� oT[¾AGWP�X^J�CXe ttk��i � \]GèDEe�JB`ØRf[H[_R V FHGSK X^JZdqDEF_RfG�XZo½DEeSJBJZi+)�e�AXLFHX>F�X
RfG DEeSJ
JZX^DEFHijA0DEFHRfGìR`�DEeSJ
FHG > )Í[HAGSJ#)�A0CEDQR`�DEeSJoa0[ )�A0DEF_JZGÅDçi-RDEF_RfGìnÍAX^JZN RfGìDEe�JjJ�� A[�P�A0DEF_RfG R`*)�CER�`^JZdqD^JZN
u [ FHijA0KJZXZ�*1ìJ�R�CLX^DMA0)�)�[_g(DEeSJçA[_KRClF_DEe�i�D^R(KJZGSJ�CLA0D^JZNBN�A0DEAX^J�DEXMD^R
D^JZX^DTDEeSJ�){RD^JZGÅDEFHA[�R`bm U @ �Í\pG
DEeSJ6[HAX^DMX^JZdqDEF_RfGxo V J�)�CEJZXEJZG®Df)�CEJZ[HFHijF�G�A0CEg&D^JZX^DEXMR`cDEeSJÔiÔP�[HDEF > i-R~N�A[{ijA0DEdLex�
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I¢p�� ���b���j�����¢s��krf���-y0�����huIvU� ���-À�r}v�����huwvU�-y
a7eSJ&`ØRf[H[_R V FHGSK
D^JZXEDçX^J�CLF_JZX¾dqRfG�XLFHX^D^JZN.R` uk� XEFHi<P�[HA0D^JZN2){RCEDEA[bFHijA0KJZX V FHDEeBAki
A�3~FHi<P�i·)�A0DEF_JZGÅD6N�FHX >
)�[HAdqJZi-JZGÅD�R` u0s i
i FHG¨36AG�Nçg¾N�F_CEJZdqDEF_RfGQAG�NÔA7ijA�3SFHi<P�iíCERDEA0DEF_RfGÔR`�e s èT:MR�KfP�CEJ g <l�ëa7eSJ÷CEJZXLP�[_DEXxA0CEJ
NSJ/)�FHdqD^JZN FHG=R�KfPSCLJ t A~�ka7eSJ
X^DEAG�N�A0CLN NSJ��~FHA0DEF_RfG�X6R`�DEeSJjD^CLAG�XE[HA0DEF_RfGõi-JZAXEPSCEJZijJZG®DEXÔA0CEJ s � uk� )ÍF63WJZ[
: s � u a÷ijiC<6FHG�3õN�FHCEJZdqDEF_RfG AG�N s � a g )�F63~JZ[�: s � akaºijio<çFHGõg N�F_CEJZdqDEFHRfGx�Ba½eSJZX^J�X^gWXED^JZijA0DEFHd(J�CECERCLX<A0CEJ
d�AP�X^JZNõnÅg DEeSJ(P�G
SWG�R V G gX)ÆRfXLF_DEF_RfG F�G DEeSJ h a dqRWRCLN�F�G�A0D^J(XEgWX^D^JZi/R`,DEeSJ(D^JZi+)�[�A0D^J>`ØJZA0DEPSCEJZX_: X^J�J
R�KfPSCEJ � `ØRCjAG+FH[H[HP�X^D^CLA0DEF_RfGõR`MDEe�J h a dqRÅRCLN�FHG�A0D^J�X^g~X^D^JZio<l�Ú1 F_DEe�FHGõDEeSJkCERDEA0DEF_RfGèi-JZAXEPSCEJZijJZG®D�o
DEeSJZX^JçXEgWX^D^JZi
A0DEFHdQJ�CECERCMNSRjGSRD,R~d�d�PSCMAG�N�DEe�JçX^DEAG�N�A0ClNkNSJ��WF�A0DEF_RfG�X7A0CEJçnÆJZ[HR V s � s e8è0�

jak CEJ�`ØJ�CEJZG�dqJ6FHijA0KJ l{k uk� D^CLAG�XE[�A0D^JZN�FHijA0KJZX | k e s CLRDEA0D^JZN"FHijA0KJZX
YëF_KfPSCEJ g Õ7\pG > )�[HAGSJ6D^JZXED¾XEJ�CLF_JZXTdqRfi+)�PSD^JZNB`ØCERfi h a �Rf[HP�i-J�Ta½eSJ h a FHXMD^CLAG�XE[�A0D^JZN�AG�N�CERDEA0D^JZNìFHG
DEeSJ6FHijA0KJ�)�[HAGSJ�

I¢pM� ���j�
�wx-Àjuw�-�ÈvUx¢���4va$����*�����¢s,rhv{�0���huIvn�
\pG(RCLN�J�C,D^R-D^JZX^D7P�G�NSJ�C,i-RCLJTCLJZA[HFHX^DEFHdTdqRfG�N�FHDEF_RfG�X�oSA<D^JZX^D7X^J�CLFHJZX V F_DEe�XEijA[H[ÆRfPSD > R` > )�[HAG�JTCLRDEA0DEF_RfG�X7FHX
KJZGSJ�CLA0D^JZNb:MR�KfPSCEJ r <l�ëa½eSJºA0CEJZA > n�AXEJZNÔijA0DEdleÔXEDEFH[H[0RÍG�N�X{DEeSJ8dqRCLCEJZXQ){RfG�N�FHG�KÄCLJ�KfF_RfG�X V F_DEe6A½dqRCLCEJZ[HA0DEF_RfG
V JZ[�[cA0n{R��J s � t �6a½eSJ<XEgWX^D^JZi
A0DEFHd<J�CECERCLX¾A[_CEJZAN�gkJZG�dqRfP�GÅD^J�CEJZNìFHG�DEeSJ&J43~Ai+)Í[_J<A0n{R��Jo V e�FHdle�A0CEJ-AG
FHG�eSJ�CLJZG®D?)�CLRn�[_JZi�R`bP�XEF�GSK+)�CER�`^JZdqD^JZN�F�ijA0KJZX�o�A0CEJÔR`bdqRfPSCLX^J<e�F_KfeSJ�C½F�GkDEe�FHX,J43SAi+)�[HJ�ÄI�PSDMDEeSJ6D^RDEA[
){RfFHG®DbJ�CLCERCLXbR`me0� u�� i
i ` RC u è CERDEA0DEF_RfG(AG�Nlaëiji ` RC � è X^DEFH[H[SA0CLJf)�CERfijF�XEFHGSKTCEJZXEP�[HDEXT: X^J�JfRÍKfPSCEJ t n�<l�

jak CEJ�`ØJ�CEJZG�dqJ6FHijA0KJ lmk e ss F�ijA0KJZX7CERDEA0D^JZN | k e ss FHijA0KJZX½CERDEA0D^JZN
A0CERfP�G�NC3�A�3SFHX A0CERfP�G�NkyçA�3SFHX

YÇFHKfPSCEJ r Õ*W¾P�D > R` > )�[�AGSJQCERDEA0DEF_RfG"D^JZX^D½X^J�CLFHJZX7dqRfi+)�PSD^JZN�` CERfi h a �Rf[HP�i-J�

I¢p � � x-�I�hu �4��vmÀ÷����� ���h�æ�~z�uI�h� �?vUrk�����uw� ���{s�y
a7eSJ h a N�A0DEA(Ad/7ÅP�FHCEJZNk`ØRC½CLAN�FHRDEeSJ�CLA0)Wg�F�G�DEeSJçd�P�CECEJZGÅD½eSRfXQ)�FHDEA[�CERfPSDEF�GSJ6dqRfG�XEFHXEDEX7R`fe s iji XE[HFHdqJZXZo
V e�FHdle>F�X8D^RWR-dqRfA0CLX^JQ`ØRC,AGkAd�d�PSCLA0D^J6dqRfi+)�P�DEA0DEF_RfG(R`n[¨�T�MX�� ( D,DEeSJQi-Rfi-JZGÅD�oSRfG�[_g-RfGSJ r P�G�` RCEDEP >
G�A0D^JZ[_g(FHG�dqRfi+)�[HJ�D^J r N�A0DEA-XEJ�D V F_DEe_aëiji�XE[HF�d�FHGSKÔF�XÄA�� AF�[HA0n�[_J�÷IÄJ�D^D^J�CMN�A0DEAX^J�DEX7A0CEJ6Ad/7WP�F_CEJZN�FHG(DEeSJ
GSJZA0C¾`ØP�DEPSCEJ�6a7eWP�X�oxGSR(D^JZX^DEXQ`ØRCQi-JZAXEPSCLF�GSK(A(` P�[H[ u [�A�5(GSJ&D^CLAG�X^`ØRCLijA0DEF_RfG.dqRfP�[�N"n{J&d�A0CECLF_JZNBRfPSD��
Ø½J��J�CLDEeSJZ[_JZXEX�oÇDEeSJ>CEJZXEP�[_DEX6RfG i-JZAXEP�CLFHGSK�D^ClAG�XE[HA0DEF_RfG AG�N XEd�A[HJ
A0CEJl)�CERfijFHXEF�GSKS�
YëF_KfPSCEJ�e s A"XEe�R V X
DEeSJC)�A0CEDE[_g CLJZdqRfG�X^D^CLP�dqD^JZN CLAN�F_RKCLA0)�e V F_DEeõDEeSJkdLeSRfXEJZGõD^JZi!)�[HA0D^JZX-AG�N D V R.� A[�FHN�A0DEF_RfG [HFHGSJZXZ��a7eSJ
ijA0DEdLe�FHGSK-CEJZXEP�[_DEX�D^RjD V Rl){RCEDEA[�FHijA0KJZX7A0CEJÔNSJ/)�FHdqD^JZN�F�GXe s n�AG�N�d0�
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YëF_KfPSCEJ t Õ^[¾FHXQ)Í[HAdqJZi-JZGÅD(i-JZAXLPSCEJ.J�CECERCLX�FHG D^JZX^DkX^J�CLFHJZX V F_DEeSRfPSD=: A}<(AG�N FHG�d�[HP�N�FHGSKìRfPSD > R` > )�[HAGSJ
CERDEA0DEF_RfG�X6R` u èb:Øn�<l�&\]G×: A}<TDEeSJ-J�CECERCQ�JZdqD^RClXçA0CEJ-JZG�[�A0CEKJZNìnWg�A�` AdqD^RCoe s �ja7eSJ&D^RDEA[m){RfFHGÅD¾J�CECERC
Ai-RfP�GÅDEX,D^R s � am)�F63~JZ[¢: s � ur ijio< V F_DEeSRfPSD,AG�NVe0� � )�F63~JZ[¢:�e0� uk� ijio< V F_DEe�RfPSD > R` > )�[HAGSJ6CLRDEA0DEF_RfG�X��

jMk CEJ�`ØJ�CEJZG�dqJÔFHijA0KJ l{k D^ClAG�XE[HA0DEF_RfGV: u o > e�<�iji | k D^CLAG�XE[HA0DEFHRfG�: g o > u <Siji
XLd�A[_Jle0� sh� XEd�A[_J!e0� sh�

YëF_KfPSCEJ_e s Õ6@BP�[_DEF > i-R~N�A[ÇijA0DEdLe nÆJ�D V J�JZG A_[��'� FHi
A0KJjdqRfi+)�PSD^JZN.`ØCERfi FHG�dqRfi!)�[_J�D^J h a N�A0DEAV: A}<
AG�NBAo){RCEDEA[ÇFHijA0KJ-X^J�ClF_JZX«:Øn�o�d�<l�ça7eSJÔD^CLAG�X^`ØRCLijA0DEF_RfG.i-R~NSJZ[ÇFHG�d�[HP�NSJZX7D^CLAG�XE[HA0DEF_RfGBAG�N.XEd�A[_J�Qa7eSJ
V e�F_D^J«){Rf[_gWKRfG�X¾RfPSDE[HFHG�JÔDEeSJ&D^JZi+)Í[HA0D^J-CEJ�KfF_RfG�XQAG�N=)�A0DEdLeSJZX6CEJZXQ){JZdqDEF_�JZ[_goxDEeSJ-nÍ[HAd9SB[HFHGSJZXTCEJ/)�CLJZX^JZG®D
� A[�FHN�A0DEF_RfG�[HFHG�JZX V e�FHdlekA0CEJçGSRD½P�X^JZN�` RCMijA0DEdLe�F�GSKS�
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� f����#"¢¶& #°�%9��� ¯f�#���  d��¶&�����
a7eSJ7m U @ i-J�DEeSR~N V F_DEejN�J�` RCLi
A0n�[_J�D^JZi+)�[HA0D^JMCEJ�KfF_RfG�XºFHX÷AQ�J�CLXLA0DEFH[_J½ijA0DEdle�FHGSKÔA[_KRCLF_DEe�i�� U F�G�dqJ7F_DºFHX
AGjA0CEJZA > n�AXEJZN>i-J�DEe�RWNxo®DEeSJ7R`ØD^JZG
P�GSCLJZ[HFHA0n�[_J�X^D^J/)>R`Í`ØJZA0DEPSCEJ7J43~D^CLAdqDEF_RfG(FHX÷d�FHCLd�P�iÔ�JZG®D^JZNx�mY8XQ){JZd�FHA[H[_g
FHGó[_R V?> dqRfGÅD^CLAX^D�FHijA0KJ�CEgó[HF�SJ"i-J�KfAZ�Rf[HDEA0KJ2@ > CLA�gèFHijA0KJZX=:�){RCEDEA[½FHi
A0KJZX <lo,DEe�FHXjF�X
AG FHi+){RCEDEAGÅD
` JZA0DEP�CEJ�

\]GìJZA0CL[HF_J�C V RC9SÆoëm U @ e�AXçnÆJ�JZGõXEP�d�dqJZXEXE`ØP�[�[_g�A0)�)Í[HF_JZN.D^R�i
A0DEdLe�FHG�K"i-J�KfAZ�Rf[HDEA0KJ_@ > CLA�g FHijA0KJZX
R`6DEeSJ.XEAi-Jìi-R~N�A[HF_D�g� a7eSJ"CLJZXEP�[_DEXo)�CEJZX^JZGÅD^JZN FHG DEe�FHXo)�A0){J�C(XEe�R V DEeSJìXEP�F_DEA0nÍFH[HF_D�gõ`ØRCkA i<P�[_DEF >
i-R~N�A[7ijA0DEdleèn{J�D V J�JZGèN�F_KfF_DEA[H[_gõCEJZdqRfG�X^D^ClP�dqD^JZNóCLAN�F_RKCLA0)�e�X
AXjCEJ�`ØJ�CEJZG�dqJBFHijA0KJZX
AG�N+DEeSJA){RCEDEA[
FHijA0KJZX÷Ad/7WP�F_CLJZN<N�PSCLFHGSKTCLAN�FHRDEeSJ�CLA0)Wg�ëa½eSJ,A0CEJZA > n�AX^JZNjijJ�DEeSRWN
m U @;)�CER��JZNjCERn�P�X^DEG�JZXEXÇJ��JZG V eSJZG
ijA0DEdLe�FHGSKjXE[HFHKfe®DE[_g(N�FHX^D^RCLD^JZNb)�A0D^D^J�CLG�X��

\]G&D V RQD^JZX^D÷X^J�CLF_JZX V F_DEe<KJZGSJ�CLA0D^JZN
N�A0DEA~ofDEeSJ7X^g~X^D^JZijA0DEFHd�J�CLCERC÷d�AP�X^JZN&nWgçJZX^DEF�ijA0DEFHGSKQA�a0[ i-RDEF_RfG
` CLRfi )�CER�`^JZdqD^JZN u [ FHijA0KJZXÄFHXbJ43SAijFHG�JZNx�bY�PSCEDEeSJ�Cli-RCEJo�)�CEJZ[HFHi
FHG�A0CEg6D^JZXEDEX V F_DEejAG(FHG�dqRfi+)�[HJ�D^JT[¨�T�
ijA0DEdLe�JZN+D^RìCEJZA[*){RCEDEA[�FHijA0KJZXjXEe�R V )�CERfi
FHXEFHGSK"CEJZXEP�[_DEXZ� ( dqRfi+)Í[_J�D^J�N�A0DEAìX^J�D V FH[�[ºn{J�AZ�0AFH[HA0n�[_J
X^RWRfG>AG�N�A[H[HR V ` RC,A<`ØP�[H[SD^JZX^D�R`�DEeSJ¾i<P�[_DEF > i-R~N�A[ÍN�FHXQ)�[�AdqJZi-JZG®DÄi-JZAXEPSCLJZi-JZG®DEXZ� ( G�RDEeSJ�C8KRfA[xF�XºD^R
dqRfiçnÍFHGSJQiÔP�[_DEF�)�[_J u [ i-JZAXEPSCEJZijJZG®DEX�D^R-n{J�D^D^J�C7JZX^DEF�ijA0D^JQDEeSJ�a0[ i-RDEF_RfGkAX,RfPSDE[�FHGSJZN(FHG�X^JZdqDEF_RfG.aW� aW�
a7eWP�X�o~DEeSJçFHGFGÍPSJZG�dqJ¾R`ÇDEeSJçX^g~X^D^JZijA0DEFHd6J�CECERC7R~d�d�PSCECLF�GSK-FHG�DEeSJ u [ i-JZAXLPSCEJZi-JZGÅDEX7FHX,CLJZN�P�dqJZNx�

a7eSJÙ)�CLJZX^JZG®D^JZN
i-J�DEeSR~N�XbA0CEJ7AQX^D^J/)j` PSCEDEe�J�C÷FHG<DEeSJ7N�F_CEJZdqDEFHRfGÔR`{APSD^RfijA0DEF�d�A[H[_g&dqRfG®D^CERf[�[HFHGSK¾DEeSJ?)�A >
DEF_JZGÅD-){RfXEF_DEF_RfG
FHGjCLAN�F_RDEeSJ�CLA0)Wg� ( )�)�[HF_JZN-FHG>N�AFH[_g&eSRfXQ)ÍF_DEA[�CERfP�DEFHGSJo®DEe�FHXºXEe�RfP�[HNj[_JZAN>D^R&AG
FHi+)�CER��JZN
7ÅP�A[HF_D�g(AXEXEPSClAG�dqJçFHG�CLAN�F_RDEeSJ�CLA0)Wg�

§çY��� ü0ûH� ù ý�� � ù �~ªl©��� °Äæc»�³fÁ�¿¾Á�µ�Î�°÷¼p»7¼pÑ®±Z¶fÎQò8´lÏM�½Ï0ö7Ï ¯-°lµ·°l´Ç±�¶®¿���´p»ZË�Ïxò8´lÏM�½Ï ¯kÏ7���³f¼�»�Á·Ë�ËH»�´�Èf´p»�Ö0µ�¿µ�¶f¸
¼�Ñf°�ÈW»�´�¼p±�ÁWµ�¹Q±Z¸�°l²ë±Z¶®¿Ô³®²�°EËH³fÁ�µ·¶ËH»�´�¹Q±Z¼�µ�»�¶ÔÀL»�¶®ÀL°L´p¶fµ�¶f¸M¹¾°¥¿µ�Àl±ZÁ~¼p»�ÈfµÊÀL²lÏxîëÑfµ�²ëæÇ»�´pÎ¾æÇ±�²Ç¸�´]±Z¶ ¼�°¥¿6Ã0ÂQ¼�Ñ®°��æbµ�²p²� ±Z¶®ÀL°L´s��°¥±Z¸�³f°,±Z¶®¿ç¼�Ñf° � ±ZÁ·¼�°l´{�÷»�¶f°L¸�¸�°l´��®»�³f¶Å¿f±�¼pµ·»�¶�Ï
z ®N�8®¢��®j�#"m®¢°
c IÄJ�CEKJZG�O8G*H0J��ne ttu i ð����ç�÷IÄJ�CEKJZGxoÙZc� ( G�AG�N�AGxo-�-�-ð����TAG�G�A~oÄAG�N,�6�¢�TFHGSKRClAG�F��^�TF_J�CLA0CldLe�FHd�A[

@�RWNSJZ[ > IÄAXEJZN @�RDEF_RfGÚYºXEDEFHijA0DEF_RfGx��\pGóO<� U AG�N�FHG�F�ocJZN�F_D^RCZo��mD0L'B��
GwO/Fw�UKMP K�D0»��\�����o  ¡£¢fom)�A0KJZX
u a g¥¤Wuk�u o U AG®DEA
@�A0CEKfe�J�CLF_DEAjmcF_KfPSCEJoS\pDEA[_goUe ttu � U )�CLFHG�KJ�CZ�

c IÄJ�CEKJ�CMAG�NA[TAGWP�X^J�Cde tthg i @BA0CEDEFHG IÄJ�CEKJ�C&AG�NõOQAP�NSJZGSyl[¾AGWP�X^J�CZ�C[TJ�` RCLi
A0n�[_Jj@BP�[_DEF÷acJZi+)�[HA0D^J
@BA0DEdLe�FHG�K V F_DEe ( )�)�[HFHd�A0DEF_RfG D^R2ZÇRCEDEA[8\pi
A0KJZX��"\]G§¦?F�D8¾�O&O,¨0KM»�N0PW�mD0L'B��
GwO4Fw�{KMP K�D0»×H0»�¨	¦THkG�GwO4F�»©fO&¾&D9Nh»�K�G�K�D0»ª  ¡F«�o�)�A0KJZX'a g��%¤ a g0t �{\�Y-Y-Y h Rfi+)�PSD^J�C U RWd�FHJ�D�g_Z÷CEJZXLX�o{e tthg �

c IÄJ�CEKJ�Cde ttr�i @�A0CLDEFHGèIÄJ�CEKJ�CZ�ía7e�J�` ClAi-J V RC&S R`6[HJZAX^D>X97WP�A0CEJZX
D^JZi+)�[HA0D^J�ijA0DEdLe�F�GSKS�ía�JZdle�G�FHd�A[
�7J/){RCED�e r0s oÍ\pi
A0KJ U d�F_JZG�dqJ6mcA0n�o�YºaT� vÄwP�CLFHdLe�o�e ttr �

c [¾AGÅP�XEJ�CMAG�Nk@BA0y�yZA�e ttk� i O<�}[¾AGWP�X^J�C8AG�N!Y7�f@BA0y�yZA~�nWTn�X^J�CL�WFHG�K¨[TJ�`ØRCLijA0DEF_RfG�X÷R` u0s ØTAGSRfi-J�D^J�C
V F_DEe.A�m�R V ØTP�i-J�CLFHd�A[ ( )ÆJ�CLDEPSCEJ-m�F_KfeÅDQ@�F�dqCERfXEdqRk){J�ç\]G h ��OTRCEJZd9S~F�o�JZN�F_D^RCZo¬nB�G�K�¾&H0J¯® »�PIB
O&¾8G�K�D0»
H0»�¨±°=K�¾/FQD0LlO9H�PY�EFQO/L!O/»�G�Plo��Rf[HP�i-J uhg0ru o
)�A0KJZXñe r0s¤ e t e0��Y8PSCERk){JZAGbW¨)�DEFHd�A[ U RWd�FHJ�D�go U Zº\\Y½o�e ttk� �

c [¾AGÅP�XEJ�Cde ttk��i O&��[¾AGWP�X^J�CZ� U D^J�CLJ�R�mcF_KfeÅDT@BFHdqCERfXEdqRk){J h A[HF_n�CLA0DEF_RfG�`ØRC�a0[ U PSn�ijFHdqCLRfGihTF�XEF_RfGx�T\pG
�-�
�QCLAP�X,AG�N.ZÇ�
1 A[HN�e wAP�XE[�o~JZN�F_D^RCLXZo�¦?F�D�¾ O&O,¨0K�»æN0P«D*²�G´³EO±µ£¶hG´³2®,·�¦m©p·¸�mD0»æNkF9O�P PloÍ�Rf[HP�i-J�aEe�Ç I � o
)�A0KJZXde s e ¤ e sfr o�h¾F_JZG�G�A~o ( P�X^D^ClFHA~o�ðfP�[Hg�e ttk� ��\ U Zj� U �

c [TRfGSK
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