
���������
	������	������������������� �!��	��#"$�%�&���'	��#���!�%�(	'�*)

+ 	������,	������ + �%�- �!�.	��%"$�#��/0�%�21 +

3547698;:=<
6>6>47?A@0BC?A@ED24GFIH%:KJ=4MLONQPR47SQSTB

UWVYX[Z#\^]`_�VYab]�c#dfefaGg�hia[V=V=\`hia[gGj[k,aGhml�V=\`n^ho]qp�c%d5r�Z#_(s7\`hut7g�V2vA\`w[_�X[hiaGg%]`c�ayxC]^\`VYVz]�j
r�Z%_;sG\`hmtGg%V�jGk,{|j[r�}�~����5�

�.�����C���R�0�����7���������#���%�����^���Y�'���b�R���%�

�����Y Y¡.¢¤£% �¥ v�¦Ghmn�X[Z%X§V=\,tGVYn^¨z\`hms§V=n,Z(¦Ghig�¦[©op«ª¤V=¬7his[©iV�Z#X[XG\`c�Z%¨K¦]`c|\`V�Z#©i®¯]`hi_�V
du\KZ%_�V=®¯\KZ#]`VM]^\KZ%¨K°Chia[g!hia±¨Yc�_�XG©iV=¬²¨�Z#_�V=\KZ!Z%a[t²n�]^\`w[¨=]`w7\`VYn«¨Yc�a7³¤g�w7\KZ#]`hic�aGnYj
hia[¨=©mw[tGhia[gM]`¦[V�w[n^V�c%dW_;w[©o]`hiX[©iV«¨�Z%_�V=\KZ#n�Z%a[t$]`¦GV«]^\KZ#¨z°Chia[g�c%d,_(wG©i]`hiXG©mV«c%\
Z.\^]`hm¨=w[©mZ#]`V�ty]KZ.\`g�V=]`nY´Aµ¶X§c�·'V=\^dQwG©�Z%a¤tyg%VYa[Vz\KZ%©¸_�V=]`¦GcCthin,X7\`VYn^VYab]`V�t�d¹c%\WVz¬7®
X7\`VYn^n^hia[g�Z%a¤tMn^c�©ilChia[g�]`¦[V*¨Yc�aGn�]^\KZ%hiab]`n,·�¦[hi¨K¦MV=¬7hmn�]Whma>]`¦GVYn^V(¨Yc%aG³[g�wG\KZ.]`hic�a[n
hiaºZ�X7\`hmaG¨YhiX[©iV�t$_�Z%aGa[V=\�´�v�¦Ghin|_�V=]`¦[cCt!V=¬7XG©mc%ho]`n(]`¦[V�g�VYc%_�V=]^\`hi¨n�]^\`w[¨z]`wG\`V
X7\`VYn^VYab]WhiaM]`¦[V;»IhiV(g#\`c�w[X0Z%a[tM»IhiV|Z#©mg%VYsG\KZ�dQc#\`_�Z%©ihin^_¼]`c«V=¬7XG\`VYn^n,]`¦GV;¨=c�aG®
n�]^\KZ#hmab]`n�]`¦¤Z.]½tGV=\`hil�VOd¹\`c�_¾n�]^\`wG¨=]`wG\`VYn�n^wG¨z¦Z%n�¦[hiaGg�VYn�c%\½Z;¨Yc�_�_�c%a�g#\`c�w[a[t
XG©uZ#a[V�´Av�¦GhinW_�V=]`¦[cCt�_�Z%°�VYnOw[n^V*c%df]`¦[V*Z�t�¿^c%hmab]W\`V=XG\`VYn^VYab]KZ.]`hmc%a�]`c�n^hi_�X[©ihod¹p
]`¦GV�¨Yc�aGn�]^\KZ%hiab]`n�·�¦Ghi¨z¦�Z.\`V�]`¦[VYa(Z%X[XG©ihmVYt(sbp;_�VYZ%a[n�c#dA»RZ#g%\KZ%aGg�V½_(wG©i]`hiXG©mhiV=\`nY´

À ÁGÂOÃ¤ÄAÅ2Æ*Ç;ÈRÃ§É`Å�Â

3WÊ
HJz:YB7ËYÌ¤NQ?
Í�47ÎOÌ¤?
4bÏ2?$J=Ê
:=H#H.Ð^@§NQ6>H#?IÑKNQ47?IBCS�4GF§Ò`H%Ë.J=Ñ(NTÑ;<IÑKH#Î¯<
S�Î¯47:|?¤<
6>H%:z4G<AÑ;B7P
P
SQN¹Ð
Ë#BbJ=NQ47?AÑ#ÓINQ?AË#S¹<I@§NQ?
ÍM6>4CJ=NQ47?$BC?IBCSQÔ§ÑKNTÑ#ÓIÑK<A:zÕGH#NQSQSQB7?AË.H|BC?I@$:=47FR4CJzNTË�Ë.47?[J=:z4GSfJYB7ÑzÌ¤Ñ#Ö�3WÊ
NTÑ
PABCPRH#:�PA:zH�ÑKH%?GJYÑ�B(?
4bÕ7H%S
BCP
P
:=4GBGËYÊ�J=4�Õ[NTÑz<ABCS¤J=:=BGËYÌ¤N¹?AÍ*NQ?>Ë.476>PAS¹H#×�Ë#BC6>H%:=B(BC?I@ÑKJz:=<AË.Ð
Jz<
:=H�Ë.4G?§ØAÍG<
:=BCJzNQ47?IÑ.Ó�NQ?AË.SQ<A@
N¹?AÍ�J=Ê
HM<AÑzHM4CÎW6<
S¹JzNQP
SQHË%BC6>H%:=BGÑ(B7?A@ÙJzÊAH>Jz:YB7ËYÌ¤NQ?
ÍE4CÎ
6�<
S¹J=N¹PAS¹H2ÑKJz:=<AË�J=<
:=H%ÑOÏ2NuJ=Ê0Ë#47?AÑKJz:YBCNQ?[J=Ñ�4G:O47ÎfBC:zJzNTË.<ASQBCJzH�@>Ñ`J=:z<AË.Jz<
:=H%Ñ#Ö§Ú½BC:=SQNQH#:�ÏO4G:zÌyNQ?
JzÊ
H«Jz:YB7ËYÌ¤NQ?
Í>4CÎ�:=NQÍ7NT@�FR4§@§NQH%ÑÛmÜ.Ý'Ï2Ê
NTËYÊ!H%6>P
SQ4bÔ¤Ñ2B0Þ�NQH�ÍG:z4G<
P$BC?A@ßÞ�NQH«BCSQÍGH#F
:YB�Î¯47:zÐ
6MBCSQNTÑK6àNTÑ2H#×¤PAS¹4GN¹JzH%@0NQ?!47:Y@§H#:�Jz4�ÑzNQ6>P
SQNuÎ¯ÔJ=Ê
H�@§N¹áMË.<ASuJ=NQH%Ñ,JzÊIBbJ;B7:zNTÑzH(NQ?�J=Ê
H%ÑzH�6>47:=H
Ë.476>PAS¹H#×MÑKN¹Jz<IBbJzNQ4G?AÑOB7?A@0JzÊ¤<AÑWP
:=4bÕ¤NT@§H(B:=H%B7SuÐqJzNQ6>H2Î¯:YBC6>H#Ðq:YBbJ=H�J=:=BGËYÌ[NQ?
ÍÑKÔ§ÑKJzH%6�Ö
3WÊ
H�PAB7PIH%:�ØA:YÑKJ�:=H#Õ¤NQH#Ï�Ñ�Ï,47:=Ìß4G?±JzÊ
H�Jz:YB7ËYÌ¤NQ?
Í!4CÎ�:=NQÍ7NT@ºFI4§@§NQH%Ñ�BC?A@±JzÊ
H%?â@§H.Ð

ÑzË#:zNQFRH%ÑyJ=Ê
HÙÞfNQH$Í7:=47<
PãB7?A@äÞ�NQHßB7SQÍ7H#FA:=BºÎ¯47:=6MBCSQNTÑz6å<AÑKH�@ãÏ2N¹JzÊ
NQ?æJ=Ê
Hß:=NQÍ7NT@¶FI4§@§Ô
Jz:YB7ËYÌ¤NQ?
Í�ÑzÔ¤ÑKJzH%6�Ï2Ê
NTËYÊ$NTÑ*<IÑKH�@ßB7Ñ;J=Ê
H�FIB7ÑzNQÑ*Î¯47:(6>47:=H�Ë#476>P
SQH#×EË.4G?§ØAÍG<
:=BCJzNQ47?IÑ.ÖRç�J
JzÊ
H%?0ÑzÊ
4bÏ�Ñ�Ê
4bÏæJ=Ê
NTÑ�Î¯4G:z6MB7S¹NTÑz6¾P
:=4bÕ¤NQ@
H%Ñ�B«PI4bÏ,H#:zÎ¯<
SA6>H�BC?AÑ½4CÎ�6MB7?ABCÍGN¹?AÍ|Ë#476>P
SQH#×
6�<
S¹J=NuÐ^Ë.4G6>PI4G?
H#?[J|Ë.47?
ØAÍ7<
:YBbJ=NQ47?AÑ#è�JzÊ
HMJz:YBC?AÑKÎ¯47:=6MBbJ=N¹4G?ß47ÎW6>H�B7Ñz<
:=H#6>H#?[JYÑ|6MB7@§H>NQ?
@§N¹éRH%:zNQ?
ÍË.4CÐ�47:Y@§NQ?ABCJzH�Î¯:YBC6>H�Ñ½NTÑWÑzN¹6>PAS¹N¹ØAH�@>B7ÑWNTÑOJzÊ
H|H#×¤PA:zH�ÑzÑzNQ47?M47Î'Ë.4G?AÑKJz:YBCNQ?[J=Ñ(ê¯HCÖ Í
Ö
Ê
NQ?
Í7H24G:½ÑKSQNT@§H�ë5JzÊABCJ,BC:=H2P
:=H%ÑzH#?[J½NQ?JzÊ
H(ÑKÔ§ÑKJzH%6�ÖG3WÊ
H%ÑzH*Ë#47?AÑKJz:YBCNQ?[J=Ñ�Ë%BC?yJzÊAH#?>FRH*NQ6yÐ
PI4[ÑKH�@�F¤Ô;6>H�BC?AÑ�47ÎAÞfB7Í7:YBC?
ÍGH'6<
S¹JzNQP
SQNQH#:YÑ#ÖYD2H�ÑK<ASuJYÑ�Î¯:=476ìH.×§PRH#:=N¹6>H%?[J=Ñ�Ï2N¹JzÊ�:=H%B7S¹ÐíJ=N¹6>H
Î¯:=B76>H.Ð�:=BCJzH;ÑzÔ§Ñ`J=H#6MÑ,<AÑzNQ?
Í«J=Ê
NTÑ,Î¯:=B76>H#Ï,47:=Ì>BC:=H;J=Ê
H#?�P
:=H%ÑzH#?[J=H%@EBC?A@E@§NTÑzË#<AÑ=ÑKH�@¸Ö

îAïqî ð¾ñfò5ó¤ôTõ=ö'÷Aø%ó¤òúù%ûb÷
ü�ý�þ�ÿ��
�OH�Ë#B7<AÑKH>B�Õ¤NT@§H#4EÎ¯H%H%@±Ë.4G?[J=BCNQ?AÑ|B�ÕGH#:=ÔßSTBC:=Í7HyBC6>4G<
?[J|47ÎW@ABbJ=B
ÓfN¹J�NTÑ|N¹6>PR47:zJ=B7?[J;J=4
H.×¤Jz:YB7Ë.J(4G?
SQÔEBEÑK6MB7SQS5BC6>4G<
?[J;47ÎOÑzB7SQN¹H%?[J�N¹?
Î¯47:=6MBbJzNQ4G?EN¹Î½:=H%B7S¹ÐíJ=N¹6>H(Î¯:YBC6>HEê¯47:;ØAH%SQ@Ië



:=BCJzHPIH%:KÎ¯4G:z6MB7?AË.H�NQÑ;J=4EFRH>B7ËYÊ
NQH%Õ7H%@âÛ ��ÝqÖ53WÊ
NTÑ;47FAÑzH#:=ÕbBbJ=N¹4G?$SQH%BG@
Ñ�J=4EJzÊ
Hy?
47JzNQ47?º4CÎ
�������	��
����������� Jz:YB7ËYÌ¤NQ?
ÍæÛ ��Ý(NQ? Ï2Ê
NTËYÊ¶P
:=4¤Ë#H%Ñ=ÑKNQ?
ÍÙNTÑy:zH�Ñ`J=:zNTË.JzH%@âJz4±SQ4§Ë#BCJzNQ?
ÍÙÑ`J=:z4G?
Í
N¹6MB7Í7H*Î¯H%BbJ=<
:=H%Ñ2Ñz<AËYÊEBGÑ2Ë.4G?GJ=47<
:YÑ|Û �AÓ���ÝqÖ

� ?¤<
6FRH#:W4CÎ�ÑK<AË%Ë.H�ÑzÑKÎ¯<
S�ÑKÔ§ÑKJzH%6MÑOÊIB�Õ7H(FIH%H#?EFAB7ÑzH%@047?0Jz:YB7ËYÌ¤NQ?
Í�J=Ê
H|N¹6MB7Í7H(Ë.47?
Ð
Jz47<A:=Ñf4CÎAB�Ì¤?
4bÏ2?�6>4§@§H%SqÖ%Þ�4bÏ,H*Û �bÝ¤<AÑKH�@|JzÊAH��$B7:z:zÐ��*NQSQ@
:zH#JzÊ(H%@§ÍGH½@§H.J=H%Ë.Jz47:5Jz4;H.×¤Jz:YB7Ë.J
H%@§ÍGH%Ñ5Î¯:z4G6 JzÊ
HWNQ6MBCÍGH�Ï2Ê
NTËYÊ«Ï,H#:=H�J=Ê
H#?yËYÊABCNQ?
H�@|Jz4GÍ7H#JzÊ
H%:5J=4*Î¯4G:z6 SQNQ?
H�Ñ.Öb3WÊ
H%ÑzH,S¹NQ?
H�Ñ
ÏOH%:zHM6MBCJ=ËYÊ
H�@²BC?A@²ØAJKJzH�@²Jz4ßJzÊ
4[ÑKH�N¹?²J=Ê
H�6>4§@§H%SqÖ � ÑzNQ6>N¹STB7:(B7P
P
:=4GB7ËYÊÙ<AÑzNQ?
Í!JzÊAH
��47<AÍ7ÊMJ=:=B7?AÑKÎ¯47:=6 ÊIB7ÑWBCSTÑz4«FRH#H#?E<AÑzH%@ºÛ ��ÝíÖ
3WÊ
H|<AÑzH;47ÎfJ`Ï,4CÐ^@§NQ6>H#?AÑzNQ47?AB7S¤N¹6MB7Í7H�PA:z47Ð
Ë.H%Ñ=ÑzN¹?AÍNQ?AË#<
:YÑ2BMÑKNQÍG?
N¹ØIË#B7?GJ2Ë.4G6>P
<§JYBbJzNQ4G?ABCS�Ë.4[Ñ`J*B7?A@�FR4CJzÊ!47Î�JzÊ
H�ÑKH«ÑzÔ§Ñ`J=H#6MÑW6MB7Ì7H
<AÑKH|47Î�ÑzPIH�Ë.NTBCS¸P
<A:zPR4GÑzH|ÊABC:Y@§ÏWBC:=H;NQ?E47:Y@§H#:,Jz4>BGËYÊ
NQH#Õ7H;Î¯:YBC6>H(:=BCJzH|P
:=4¤Ë#H%Ñ=ÑKNQ?
ÍAÖ

� ?ãBCS¹JzH%:z?IBbJzNQÕGH0BCPAP
:z4[B7ËYÊ NQÑJ=4ú:=H#?A@§H%:yJzÊ
H!6>4§@§H%S2ØA:YÑ`J�B7?A@ JzÊ
H%?æ<AÑKH$ÑzPAB7:=ÑzH
47?
H#Ð�@§NQ6>H%?AÑKNQ4G?ABCS�ÑzH%BC:YËYÊ�Jz40ØA?A@ßBC?A@ß6>H%B7Ñz<
:=H|JzÊ
Hy@§NTÑKJ=BC?IË.H�J=406MBCJ=ËYÊ
NQ?
Í$ê�?
H%B7:zF¤Ô
ë
H%@§ÍGH%Ñ�NQ?JzÊAH*NQ6MBCÍGHCÖ73WÊ
NTÑ�B7P
P
:=4GB7ËYÊÊABGÑ�FRH#H#?�<AÑKH�@yNQ?MD ��� ç`8¼Û  �ÝqÓ�!#"%$'&%()$+*�,�-/.	"%$
Û 0CÝ¸B7?A@>4CJ=Ê
H#:,ÑKÔ§ÑKJzH%6MÑ*ÛuÜ21¤Ó¸Ü7ÜbÓ¸Ü3��ÝíÖ§3WÊ
H*H#áMË.NQH#?AË#Ô�Ô¤NQH#ST@§H�@F[ÔJ=Ê
NTÑ½BCPAP
:z4[B7ËYÊ>BCSQSQ4bÏ�Ñ
BCSQSAJ=Ê
H%ÑzH�ÑKÔ§ÑKJzH%6MÑ½J=4�:=<
?ENQ?�:=H%BCS¹ÐqJzNQ6>H247?EÑ`JYBC?A@ABC:Y@MÏ,47:=Ì¤ÑKJ=BCJzNQ47?IÑ.ÖG3WÊAH|B7P
P
:=4GBGËYÊMNTÑ
BCSTÑK4<AÑzH%@0Ê
H#:=HCÖ

4*ÑzN¹?AÍ2H#N¹JzÊ
H%:�4CÎ¤J=Ê
H%ÑzHOB7P
P
:=4GB7ËYÊAH%Ñ#Ó.6>4GÑKJfÑKÔ§ÑKJzH#6MÑ½ê¯H.×
Ë#H#P§J�!#"'$'&+(5$+*�,�-/.	"'$fë¸JzÊ
H%?
Ë.476>PA<§JzH;JzÊ
H|PR4GÑzH|PABC:YBC6>H#JzH#:YÑ�F¤Ô>SQNQ?
H%B7:zNTÑzNQ?
Í|Ï2NuJ=Ê�:=H%ÑzPIH�Ë�JWJz4NQ6MBCÍGH�6>4CJ=N¹4G?�Ö§3WÊ
NTÑ
P
:z4§Ë#H%Ñ=Ñ½NTÑO:zH#Î¯47:=6�<
STBCJzH%@yÊAH#:=H*NQ?MJ=H#:=6MÑ½47Î�JzÊ
H�ÞfN¹H;Í7:=47<
P76§Ú*ê8�GëOBC?A@�N¹J=ÑWÞ�NQH;B7SQÍ7H#FA:=B
ê�ÑzH#H>ÛmÜ3�¤Ó�Ü��bÝ�Î¯4G:2B«ÍG4[4§@�N¹?[J=:z4§@§<AË.JzNQ47?yJ=4>Þ�NQH*ÍG:z4G<
PAÑWBC?A@MJzÊ
H%NQ:,B7S¹ÍGH#F
:YB7ÑYëYÖ¤3WÊ
NTÑOÎ¯47:zÐ
6�<
STBCJzNQ47?�NTÑ�B(?ABbJ=<
:=B7S¤47?
H,Jz4|<AÑzH2ÑKNQ?AË#H96
Ú*ê	�[ë5H.×
B7Ë.JzSQÔ�:zH%P
:=H%ÑzH#?[J=ÑfJzÊ
H�ÑzPABGË.H,4CÎ¸PI4[ÑKH�Ñ
JzÊABCJ,Î¯4G:z6 J=Ê
H�47<
JzP
<§J247Î'BÑKÔ§ÑKJzH#6àÏ2ÊANQËYÊ�Jz:YB7ËYÌ§Ñ,B�:=NQÍ7NT@yFR4¤@
ÔCÖA8;Nué¸H#:=H#?[J=NQB7S;:[<AB7?[JzN¹Ð
JzNQH%Ñ�Ñz<AËYÊ>B7Ñ�Õ7H#SQ4§Ë.N¹J=N¹H�Ñ5B7?A@>Ñz6MBCSQS¤6>4CJzNQ4G?AÑ'N¹?J=Ê
H*ÍG:z4G<
P«J=Ê
H#?MË#47:=:zH�ÑKPR47?I@�J=4�JzÊ
H;Þ�NQH
BCSQÍ7H%F
:=B�4CÎ'JzÊ
H|Í7:=47<APºê¯Ï2ÊANQËYÊENTÑOJzÊ
H|JYBC?
ÍGH#?[JWÑzPABGË.H(Jz4JzÊAH(NT@§H%?[JzN¹J`Ô
ëYÖ
3WÊ¤<AÑ,JzÊ
H�:=H#P
Ð
:zH�ÑKH%?GJYBbJ=N¹4G?yP
:z4bÕ¤NT@§H�Ñ�B�Ë#B7?
47?ANQË%BCS
6>H#JzÊ
4§@yÎ¯4G:½SQNQ?
H%B7:zNTÑzNQ?
Í�J=Ê
H;:=H#STBCJzNQ47?AÑzÊ
NQP«FRH.J`Ï,H#H%?
N¹6MB7Í7HO6>4CJzNQ4G?�BC?I@�PR4GÑzH2PAB7:=B76>H.JzH%:=Ñ#Ö=<
<
:zJzÊAH#:%ÓCJzÊ
NTÑ�B7P
P
:=4GB7ËYÊË#B7?FRH�ÍGH#?
H%:=B7S¹NTÑzH%@(J=4
4CJzÊAH#:�J=:=B7?AÑKÎ¯47:=6MBbJzNQ4G?�Í7:=47<APAÑ*B7?A@!ÊABGÑ�FRH#H#?ºÑK<AË%Ë.H�ÑzÑKÎ¯<
SQSQÔ0BCPAP
SQN¹H�@MJ=40@§H#Î¯47:=6MBbJ=N¹4G?AÑ
4CÎ�B�PASQB7?ABC:WË.4G?[Jz47<A:2<AÑKNQ?
Í�JzÊAH�Í7:=47<
PAÑ?> � ê8�7ëWB7?A@ � ê@�7ë(ÛmÜ���ÝqÖ

A <§JzSQNQH#:YÑ�BC:=HOB;Ì7H%Ô|P
:z4GF
SQH#6ìJzÊIBbJ�6�<IÑ`J'FIHWB7@
@
:zH�ÑzÑzH%@�F¤Ô�ÑzÔ§Ñ`J=H#6MÑ5Ï2Ê
NTËYÊ�6>H%BGÑK<
:=H
BC?A@«Ø
J�H%@§ÍGH%Ñ#ÖC3WÊ
H#Ô�Î¯:=H2:[<
H%?[JzSQÔ|4¤Ë%Ë.<
:�NQ?�J=Ê
HW6>H%BGÑK<
:=H#6>H%?[JfP
:=4¤Ë#H%Ñ=Ñ�ÑKNQ?AË#H,BG@
@§N¹JzNQ47?IBCS
H%@§ÍGH%ÑW6MB�Ô>FRH(PA:zH�ÑKH%?GJ2NQ?0JzÊ
H�Ñ=Ë.H%?
H|N¹?�Ë.SQ4[ÑKH;P
:z4�×§NQ6>N¹J`Ô«J=4JzÊ
H�6>4§@§H%S�H%@§ÍGH%Ñ#Ö§3WÊAH%ÑzH
6MB�Ô�FRHË%BC<AÑzH%@�F¤Ô�ÑKÊABG@§4bÏ�Ñ#ÓAÎ¯47:;H.×
BC6>PAS¹H7ÓA47:(Ñ`J=:z4G?
ÍMFABGËYÌ¤Í7:=47<
?A@�Ñ=Ë.H%?
H�H#SQH%6>H#?[J=Ñ#Ö
6¤<AËYÊâ4G<§JzSQNQH#:YÑ�B7:zH�BºPAB7:KJ=NQË#<
STBC:�P
:=47FAS¹H%6 Î¯4G:«J=Ê
H0Jz:YB7@§N¹JzNQ4G?ABCS�SQH�B7ÑKJKÐ^ÑB:[<AB7:zH�Ñ|Ø
JKJ=NQ?
Í
6>H.JzÊA4¤@Ù<AÑzH%@²F¤Ôº6MBC?¤Ô$4CÎWJ=Ê
H�BCSQÍG47:=NuJ=Ê
6MÑ#Ö/�!H#JzÊ
4§@
Ñ�4CÎ2NQ6>P
:z4bÕ¤NQ?
Í0:z4GF
<AÑKJz?
H�ÑzÑ(J=4
JzÊ
H�ÑKHEÑK4G:KJYÑ«47Î�47<§J=S¹NQH%:=Ñ�NQ?AË#SQ<A@§H>J=Ê
H�<AÑzHE4CÎ*D �DC 6 � L ÛuÜ2�bÝíÓ�Î�B7Ë.Jz4G:zH�@±ÑzB76>P
SQN¹?AÍ²Û 0bÝ
47:2:=H#Í7<ASQB7:zNTÑ=BbJ=N¹4G?�ÓbÎ¯47:*H.×
BC6>P
SQH*JzÊ
H�ÞfH#Õ7H%?¤FIH%:zÍ7Ð��$B7:�:[<ABG@¤J,Ñ=ËYÊ
H%6>H;<AÑzH%@ENQ?²Û �CÝíÖI3WÊAH
BCP
P
:=4GBGËYÊ <IÑKH�@æÊ
H#:=H!H#6>P
SQ4bÔ§ÑN¹JzH#:YBbJ=NQÕ7HE:zH#ÐqÏ,H#NQÍ7Ê[J=H%@úSQH�B7ÑKJ�ÑB:[<AB7:zH�Ñ!ê�B±:=47F
<IÑ`JE��Ð
H%ÑKJzNQ6MBbJ=47:�ëYÖ
3WÊ
H#:=H�NTÑ�B|J=:=BG@§H.Ð�4Cé0Jz4�FRH*6MBG@§H�FRH.J`Ï,H#H#?>:=47FA<AÑ`J=?
H%Ñ=Ñ½B7?A@yP
:=H%Ë#NQÑzNQ47?�Ö73WÊAHF!#"%$HG

&%(5$+*�,�-/.	"'$!ÑzÔ§Ñ`J=H#6�ÓbÎ¯4G:½H.×
B76>P
SQHCÓb47F§JYBCNQ?AÑ�B|Ê
NQÍGÊy@
H#Í7:=H#HW47Î¸:=47FA<AÑ`J=?
H%Ñ=Ñ�F¤Ô�JYBCÌ¤NQ?
Í�B
SQB7:zÍGH�?¤<
6FIH%:½4CÎ'ÑzB76>P
SQH2Ê[Ô¤PR4CJ=Ê
H%ÑzH%Ñ,4CÎfJzÊ
H(PI4[ÑKN¹J=N¹4G?>4CÎ�J=Ê
H(Jz:YB7ËYÌ7H�@>Ñ`J=:z<IË�Jz<A:zH;Ï2NuJ=Ê
B0Ë#476>PAB7:=BCJzNQÕ7H%S¹Ô0ÑK6MB7S¹S5?¤<
6�FRH#:|47Î½H%@§ÍGH�6>H�B7Ñz<
:=H#6>H#?[JYÑ�PRH#:�Ñ=BC6>P
SQHCÖ �,Ô$Ë.47?[J=:=BGÑ`J%Ó
JzÊ
H�ÑzÔ¤ÑKJzH%6àP
:=H%ÑzH#?[JzH�@>Ê
H#:=H(<AÑKH�ÑWB«STBC:=Í7H*?[<A6�FRH#:,4CÎf6>H�B7Ñz<
:=H#6>H#?[JYÑ�Î¯47:2BÑKNQ?
ÍGS¹H2PR4CÐ
ÑKN¹JzNQ4G?�Ê¤Ô¤PI47JzÊ
H�ÑKNTÑWBC?A@ENTÑ,JzÊ¤<AÑ*BCF
SQH;Jz4>47F
J=BCNQ?EÕ7H%:zÔMÊAN¹ÍGÊ�P
:=H%Ë#NTÑKNQ47?�N¹?�N¹J=ÑWPR4GÑzN¹JzNQ47?IBCS
H%ÑKJzNQ6MBbJ=H%Ñ#Ö[3WÊ
NTÑONQÑ½PABC:zJzNTË#<
STBC:=S¹Ô«:zH%S¹H%ÕbBC?[J½NQ?>J=BGÑKÌ§Ñ,ÑK<IËYÊ0B7ÑOÕ¤NTÑK<AB7SIÑzH#:=Õ74GN¹?AÍ�ÑKNQ?AË#H�JzÊAH



@§Ô¤?ABC6>NTË#ÑOBC?A@MH#?¤Õ¤N¹:=47?A6>H#?[J=B7SAË.4G?A@§N¹JzNQ47?IÑ�Ë#B7?�FRH(Ë#47?[Jz:=47SQSQH%@yÑz4BGÑ�J=4Ë#47?AÑKJz:YBCNQ?yJzÊAH
:z4GF
<AÑKJz?
H�ÑzÑOP
:=47F
SQH#6MÑ#ÓGÏ2ÊAN¹SQH�ÊAN¹ÍGÊMP
:=H%Ë#NQÑzNQ47?yNTÑ½?AH#H%@
H%@0N¹?�:zH�BCS¹ÐíJ=NQ6>H2N¹?�47:Y@§H#:OÎ¯47:,JzÊAH
ÑKÔ§ÑKJzH#6 Jz4>FRH�<AÑKH#Î¯<
SqÖ

A Ë#Ë.SQ<AÑzNQ47?MNTÑ2B7SQÑz4yB>ÑKNQÍ7?ANuØRË#BC?[JWË#BC<IÑKH�47Î'NQ?AÑKJ=B7F
NQS¹N¹J=N¹H�Ñ�BC?I@06MB�Ô�4¤Ë%Ë.<
:2Ï2ÊAH#?�JzÊAH
47F§Ò`H�Ë�J�4§Ë#Ë#S¹<I@§H%Ñ¸PAB7:KJYÑ�4CÎ¤N¹J=ÑzH#S¹ÎRêíÑKH%S¹Î[4§Ë#Ë#SQ<AÑKNQ4G?Ië
4G:�Ï2Ê
H#:=H�BC?A4CJzÊAH#:�4GF§Ò`H%Ë.J�S¹NQH�ÑIFRH.J`Ï,H#H%?
JzÊ
H�Ë%BC6>H#:YB(BC?A@«JzÊ
HWJYBC:=Í7H#J2ê�H.×¤JzH%:z?IBCS§4§Ë#Ë#S¹<IÑKNQ47?RëYÖCD ��� ç`8ãÊAB7?A@§SQH%Ñ'J=Ê
HWØA:YÑ`J�4CÎRJzÊAH%ÑzH
P
:z4GF
SQH#6MÑWF¤ÔE<AÑKH«4CÎ�B>P
:=H.Ð^Ë.4G6>P
<§JzH�@MJYBCF
SQH�47Î�Õ[NTÑzNQF
SQH*Î¯H�BbJz<A:zH�Ñ�NQ?A@§H#×¤H�@EF[ÔEÏ2ÊABCJ*NTÑ
H%Ñ=ÑKH%?GJ=NTBCSQSQÔ«B«Õ¤NQH#ÏWÐ^ÑzP
Ê
H#:=HCÖ �,ÔMË.4G?GJ=:=BGÑ`J%ÓGJ=Ê
H�ÑKÔ§ÑKJzH%6àP
:zH�ÑKH%?[JzH%@�Ê
H#:=H(<AÑKH�Ñ,Í7:YBCP
Ê
NTË%BCS
:zH%?A@§H#:=NQ?
ÍEJzH�ËYÊ
?
N :[<
H%ÑMÛuÜ���Ý½Jz4º@§Ô¤?ABC6>NTË#B7SQS¹Ô!@§H#JzH%:z6>NQ?
HJzÊAH�Õ¤NTÑKNQF
SQH�Î¯H%BbJ=<
:=H%Ñ�B7?A@²NTÑ
JzÊ¤<AÑ|BCF
SQH«Jz4EÊABC?A@
S¹H�6>47:=H«Ë.4G6>P
SQH.×!ÑKN¹J=<ABbJ=N¹4G?AÑ�êíÑK<AËYÊÙB7Ñ(47F
Ò`H%Ë�JYÑ(Ï2NuJ=Ê$Ê
4GS¹H�Ñ=ë2JzÊAB7?
Ë#BC?EFRH|J=BCFA<
STBbJzH�@�4G?EBÕ¤NQH#ÏWÐ^ÑKPAÊ
H#:=HCÖ
Ú�×¤JzH%:z?AB7S�4§Ë#Ë#S¹<IÑKNQ47?ãË%BC?äFRH$J=:zH�BbJzH�@ãF¤Ôæ<AÑKNQ?
Í±4G<§JzSQNQH#:�:zHKÒ`H%Ë�J=NQ47?�ÓOÎ¯47:�H#×
BC6>P
SQH

N¹?æÛuÜ2��Ý½Ï2ÊANQËYÊ²@§NTÑ=Ë#BC:Y@
Ñ(P
:=NQ6>NuJ=NQÕ7H%Ñ�Î¯47:�Ï2Ê
NTËYÊÙNQ?AÑK<
á>Ë#NQH#?[J|Ñz<
P
PR47:zJ�NTÑ(Î¯47<
?I@¸Óf47:�F¤Ô
6>4¤@
NuÎ¯Ô¤NQ?
Í�ÑKJ=BCJzNTÑ`J=NTË#BCSG@§H%Ñ=Ë.:=NQP§JzNQ47?IÑ¸4CÎ
J=Ê
HO4GFAÑzH#:=Õ�BCJzNQ47?|6>4§@§H%SRêíB7Ñ5N¹?0ÛmÜ3 �ÝTë�Öbç�ÎIB�6>4§@§H%S
NQÑ'B�ÕbBCNQSTBCF
SQH5Î¯47:5JzÊ
H,NQ?[JzH#:=Õ7H%?
NQ?
Í247F
Ò`H%Ë�J%Ó%J=Ê
H#?�N¹J'NTÑ�PR4GÑ=ÑzN¹FAS¹H�J=4;<IÑKH½JzÊ
NTÑfJz4(:zH#ÐqH�Ñ`J=N¹6MBCJzH
JzÊ
HMÕ¤NTÑzN¹FAS¹H«Î¯H%BCJz<
:=H%Ñ>ÛuÜ20¤Ó �%ÝqÖ��,4CJ=ÊÙ47ÎOJ=Ê
H%ÑzH>6>H.J=Ê
4§@
Ñ�BC:=H><AÑzH%@ÙÏ2N¹JzÊ
NQ?ºJzÊ
HMÑzÔ§Ñ`J=H#6
P
:zH�ÑKH%?[JzH%@0Ê
H%:zH7Ö

îAï�� ��û�ù�þ�ü��5ôí÷§ù%ó¤ò���ù#û��5ü7ù	�5ûbó[ø
� JYBb×§47?A476Ô047Î½?
47?
Ðq:=NQÍ7NT@E6>4CJzNQ4G?$NTÑ*ÍGN¹ÕGH#?$NQ?âÛ �=1bÝíÖf3WÊ
NTÑ(PAB7PIH%:(NTÑ;47?
SQÔ!Ë.4G?AË.H%:z?AH%@
Ï2NuJ=Ê>Ï2ÊABbJONQÑ½Ë.STB7Ñ=ÑKN¹ØAH�@«BGÑ � 
���
����� �=���������=��
��� ÓGÏ2Ê
NTËYÊ>Ë#B7?>FIH;ËYÊABC:YB7Ë.JzH#:=NTÑKH�@«BGÑ½Ë.4G6yÐ
P
:zNTÑzNQ?
Í�:=NQÍ7NT@!Ë.4G6>PI4G?
H#?[J=Ñ|Ë#47?
?
H�Ë�J=H%@ºF[ÔºÑKNQ6>P
SQH«ÑKJz:=<AË�J=<
:=H%Ñ�Ñz<AËYÊÙBGÑ(Ê
NQ?
Í7H�Ñ.Ó�ÑzS¹NT@§H�Ñ
H.J=ËCÖ
Þ�4bÏ,HâÛ �
Ü�Ý�BCSTÑK4úË#47?AÑzNT@§H#:=H%@æB7:KJ=NQË#<
STBbJ=H%@¶6>4CJ=N¹4G?�Ó½Ï2Ê
NTËYÊãÏWB7Ñ�N¹6>PAS¹H%6>H#?[JzH�@âF¤Ô

6>H%BC?IÑ«47Î;NQ?[JzH#:=?AB7SO6>4§@§H%S,PIBC:YBC6>H.J=H#:YÑ�Ï2Ê
NTËYÊ¶BC:=H0ÑKJz47:=H%@âNQ? BºJz:=H#H�Ñ`J=:z<IË�Jz<A:zH7Ö �,Ô
Ë.47?[J=:=BGÑ`J%ÓGJ=Ê
H(B7P
P
:=4GBGËYÊMP
:=H%ÑzH#?[JzH�@>Ê
H#:=H(<AÑKH�ÑWB«ÑzÔ[6>6>H#Jz:=NTËW:zH%P
:zH�ÑKH%?[J=BbJ=NQ47?>NQ?MÏ2Ê
NTËYÊ
JzÊ
H>Î¯<AS¹S½PI4[ÑKH>47Î,H�B7ËYÊÙ:zNQÍ7NT@ºË.476>PR47?AH#?[J�NQÑ�ÑKJz4G:zH�@ÙN¹?I@§H#PRH#?A@
H#?[JzSQÔCÖ'LO4G?AÑKJz:YBCNQ?[J=Ñ|BC:=H
JzÊ
H%?MNQ6>PI4[ÑKH�@«4G?yJzÊ
H;:zH%SQBCJzNQ47?IÑKÊ
NQPAÑ5FRH.J`Ï,H#H#?0Ë.476>PR47?AH#?[J�PI4[ÑKH*H%ÑKJzNQ6MBbJ=H%Ñ#Ö � ÑzN¹6>NQSTBC:
BCP
P
:=4GBGËYÊ�ÊIB7Ñ�FRH#H%?�JYBCÌGH#?Î¯47:�J=:=BGËYÌ¤N¹?AÍ;PRH#4GP
SQH�Û � ��ÝAÏ2Ê
NTËYÊy:zH%SQN¹H�Ñ'47?yP
:=N¹4G:�H.×¤Jz:YB7Ë.JzNQ47?
4CÎ,BGË#Ë#<
:=BCJzHÑKNQSQÊ
47<AH.JKJ=H%Ñ*N¹?º6�<ASuJ=NQP
SQH«ÑKÔ¤?AËYÊA:z4G?
NTÑKH�@�Õ[NQH%Ï�Ñ*47Î½H%BGËYÊ$Î¯:YBC6>H«Ï2ÊANQËYÊÙBC:=H
JzÊ
H%?E<IÑKH�@�J=4>BCP
P
SQÔyÎ¯4G:=Ë#H%ÑW47?0JzÊAH�Ë.476>PR47?AH#?[J=Ñ,4CÎ'JzÊAH|JzÊ
:=H#H�@§NQ6>H#?IÑKNQ47?IBCSR6>4¤@
H#SqÖ

� ��Ä���È��2É`Â������æÉ���ÉKÆ! ,Ã[ÄIÇ;ÈRÃ§Ç�Ä�"ìÉ`Â#�� WÉ`Â$�&%�"('äÉ�"*)
3WÊ
NTÑ,ÑzH%Ë.JzNQ47?0Ï2NQS¹SR:=H#Õ¤NQH#ÏãJ=Ê
H|:zNQÍ7NT@>FR4§@§Ô>J=:=BGËYÌ[NQ?
ÍÑKÔ§ÑKJzH%6 Ï2Ê
NTËYÊ�NTÑ,<AÑzH%@EB7Ñ2BFAB7ÑzNTÑ
Î¯47:�J=Ê
H*H#×[J=H#?AÑzNQ47?AÑ�Ï2ÊANQËYÊ>B7:zHWP
:=H%ÑzH#?[JzH�@yNQ?�J=Ê
NTÑ�PAB7PIH%:#ÖG3WÊAH*BCP
PA:z4[B7ËYÊ<AÑKH�@yÊ
H#:=H2Î¯4G:
Jz:YB7ËYÌ¤NQ?
Í*B;Ì[?A4bÏ2? �bÐ^@§NQ6>H#?IÑKNQ47?IBCS7ÑKJz:=<AË�J=<
:=HONTÑ'FAB7ÑzH%@«<
PR47?6MBCNQ?[J=BCNQ?
NQ?
Í2B7?«H%ÑKJzNQ6MBCJzH
4CÎ�JzÊ
H�Ë#BC6>H%:=BP
:=4CÒ`H�Ë�J=N¹4G?06MBCJz:=N¹×RÓ�+ÓIN¹?�J=Ê
H«Ë#4CÐ�47:Y@§NQ?ABbJ=H(ÑzÔ§Ñ`J=H#6 4CÎ�JzÊ
H�Ñ`J=:z<AË.Jz<
:=HCÖ
3WÊ
NTÑ>P
:=4CÒ`H%Ë.JzNQ47?¶6MBbJ=:zN¹×âNTÑ>:=H#PA:zH�ÑKH%?GJ=H%@æB7Ñ>JzÊ
HºP
:z4§@§<IË�J�47Î�Bú6MBbJz:=N¹×â4CÎ�NQ?[JzH%:z?AB7S
Ë#BC6>H%:=B«PABC:YBC6>H#JzH%:=Ñ-,

.0/!1325476983:; 25<$=>:;?;A@CB ê`Ü�ë



BC?A@$B�Ú�<AË#S¹NT@§H�BC?�P
:=4CÒ`H�Ë�JzNQ4G?E6MBCJz:=N¹×�:zH%P
:=H%ÑzH#?[JzNQ?
ÍyJ=Ê
H«PR4GÑzN¹JzNQ47?!BC?I@�47:=N¹H%?[J=BbJ=NQ47?E4CÎ
JzÊ
H�Ë%BC6>H#:YB�:=H#STBCJzNQÕ7H*Jz4JzÊ
H|JYBC:=Í7H#J2ÑKJz:=<AË.Jz<
:=H ,� /������	� Ï2N¹JzÊ �
��� /�MBC?A@�� � ��/ Ü ê8�Gë
3WÊ
H|P
:z47Ò`H%Ë.JzNQÕ7H|Ë.47Ðq4G:=@§NQ?ABCJzH�Ñ�4CÎ�BC?ENQ6MBCÍGH�Î¯H%BCJz<
:=H�BC:=H(JzÊ
H%?EÍGNQÕ7H#?0F¤Ô� 8 =��� /�+������ @�� ê	�[ë

Ï2NuJ=Ê�J=Ê
H�B7Ë.Jz<AB7S�NQ6MBCÍ7H(Ë.47Ðq4G:=@§NQ?ABCJzH�Ñ½ÍGN¹ÕGH#?MF¤Ô

ê��8 �= ë&/ � 8�� �= � � � ê �¤ë

D2NQÍ7NT@Ù6>4CJzNQ4G?AÑ|4CÎ�J=Ê
H0Ë%BC6>H%:=B�:=H#STBbJ=NQÕ7HJz4ßJzÊ
H0J=B7:zÍGH.J�ÑKJz:=<AË�J=<
:=H�FRH.J`Ï,H#H#? Ë.47?
Ð
ÑKH�Ë.<§J=N¹ÕGH!Õ¤NQ@
H#4²Î¯:YBC6>H%Ñ>Ë%BC?æJ=Ê
H#?äFRH$:=H#P
:=H%ÑzH#?[J=H%@æF¤Ôâ:=NQÍ7Ê[JM6�<ASuJ=NQP
SQNQË%BbJ=N¹4G?²4CÎ�JzÊAH
P
:z47Ò`H%Ë.JzNQ47?06MBbJz:=N¹×>F[Ô0BÚ½<AË.SQNT@§H�BC?>J=:=B7?AÑ`Î¯4G:z6MBCJzNQ47?>47Î5J=Ê
H|Î¯47:=6 ,! /#" � �; ; ;9@	$ ê8�Gë

3WÊ
H%ÑzH%! Ó�Î¯4G:z6 B�'& �º6MBCJz:=Nu×²:=H#P
:=H%ÑzH#?[J=BCJzNQ47?²47Î�JzÊ
H�ÍG:z4G<
P 6§Ú;ê	�Gë«4CÎ(:zNQÍGNQ@
FI4§@§ÔE6>4CJ=N¹4G?AÑ,NQ? �CÐ�@§NQ6>H%?AÑKNQ4G?ABCSRÑKPABGË.H7ÓAÏ2Ê
NTËYÊ0NTÑ�B �CÐ�@
N¹6>H%?AÑzN¹4G?ABCSRÞ�NQHF>(:z4G<
P�ÖI3WÊAH
Í7H#?AH#:YBbJz4G:=ÑO4CÎ'JzÊANQÑWÍG:z4G<
P�BC:=H;J`Ô¤P
NTË%BCSQSQÔ«JYBCÌ7H%?�J=4>FIH|J=:=B7?AÑzSQBCJzNQ47?IÑ½NQ?0JzÊ
H)(�Ó+*0B7?A@-,
@§NQ:zH�Ë�JzNQ4G?AÑ�BC?I@M:=4CJ=BCJzNQ47?IÑ½BCFR47<
JOJ=Ê
H.(�Ó/*MBC?A@0,yBb×§H%Ñ#Ó[:=H#PA:zH�ÑKH%?GJ=H%@>F¤ÔyJ=Ê
H*Î¯4GSQS¹4bÏ2NQ?
Í
6MBbJz:=NTË.H�Ñ , 1

@ /2" ; ; ; @; ; ;&;; ; ;&;; ; ;&; $�3 1.4
/5" ;&; ; ;;&; ; @;&; ; ;;&; ; ; $�3 1.6

/#" ; ; ; ;; ; ; ;; ; ; @; ; ; ; $
3 ê	�Gë1�7
/ " ; ;7; ;; ;�8*@ ;; @ ; ;; ;7; ; $ 3 1.9

/ " ;7; @ ;;7; ; ;8 @ ; ; ;;7; ; ; $ 3 1.:
/ " ;�8 @ ; ;@ ; ; ;;7; ; ;;7; ; ; $

3WÊ
H%ÑzHOÍGH#?
H%:=BCJz4G:=ÑfÎ¯47:=6¾B*FIB7ÑzNQÑfÎ¯47:�J=Ê
HWÕ7H�Ë�Jz4G:�ÑKPABGË.H|êTJ=Ê
H2Þ�NQH,B7SQÍ7H#FA:=B[ë¸4CÎ¸@§H#:=NQÕ�BCÐ
JzNQÕ7H�Ñ½47Î 6§Ú*ê8�GëOBbJ,JzÊ
H|NT@§H%?GJ=N¹J`ÔCÖ >(:=47<AP�H#SQH%6>H#?[J=ÑOË#BC?0FIH(47F
J=BCNQ?
H�@yÎ¯:=476 JzÊAH(ÍGH#?
H%:=BCÐ
Jz47:YÑWÕ¤NTB�J=Ê
H�H.×§PR47?
H%?GJ=NTBCS¸6MBCP*, ! /ãH#×§P�ê<;>= 1 =�ë ê@�7ë
3WÊ[<IÑ.Ó§N¹Î?! :zH%P
:=H%ÑzH#?[J=Ñ½JzÊ
H;Jz:YBC?IÑ`Î¯4G:z6MBCJzNQ47?4CÎ�J=Ê
H�Ñ`J=:z<AË.Jz<
:=H*FRH.J`Ï,H#H%?MJ`Ï,4�BG@�ÒKB7Ë#H#?[J
Õ[NT@§H%4>Î¯:YBC6>H%Ñ#Ó
J=Ê
H#?!J=Ê
H�J=B7ÑzÌE4CÎ�JzÊAH�Jz:YB7ËYÌ¤NQ?
ÍMÑzÔ§Ñ`J=H#6 FIH�Ë.4G6>H%ÑWJ=ÊABbJ|4CÎ�ØA?A@
N¹?AÍMJzÊAH;@=5JzÊIBbJ�@§H%Ñ=Ë.:=NQFIH*JzÊ
H|NQ?[JzH%:KÐqÎ¯:=B76>HWJz:YBC?AÑKÎ¯47:=6MBbJ=NQ47?�Ö 6§N¹?IË.H;JzÊ
H|6>4CJ=NQ47?>Ï2NQSQSAFRH|Ñz6MBCSQSqÓ! Ë#B7?�FIH�B7P
P
:=4�×¤NQ6MBCJzH%@yF¤Ô>J=Ê
H�SQNQ?
H%B7:½J=H#:=6MÑ ,!BA�
CD; = 1 = ê	 [ë
LO47?AÑzH2:[<
H%?GJ=SQÔCÓCJ=Ê
H*6>47JzNQ47?yNTÑ½B7P
P
:=4�×¤NQ6MBCJzH#SQÔ�B�SQNQ?
H�BC:�Ñz<
6 4CÎ�JzÊIBbJWP
:z4§@§<IË.H%@yF¤Ô

H%B7ËYÊÙ4CÎ,JzÊAHMÍ7H%?
H#:YBbJ=47:YÑ.Ö�3WÊ
HMPAB7:KJ=NTBCS�@§H#:=NQÕbBbJzNQÕGH«4CÎWP
:=4CÒ`H�Ë�JzNQÕGH�NQ6MBCÍGH�Ë#4CÐ�47:Y@§NQ?ABbJ=H%Ñ
Ï2NuJ=Ê0:=H%ÑzPRH%Ë�JWJ=Ê
H.EqJzÊ�Í7H%?
H#:YBbJ=N¹?AÍ«6>4CJ=NQ47?0Ë%BC?EFIH�Ë#476>P
<
JzH%@EB7Ñ-,� 8GF=HF� F � /�+

1 = � � � � @ � ê	0[ë



d

n n

2

L 1

L 3

L

����� ¥��¤¥ r'c%_�X[w7]`hmaGg(]`¦[V,a[c%\`_�Z#©
¨Yc�_�X§c%a[VYab]�c%dR]`¦[V2_�c%]`hic%ayZ%a[t�g%VYa[V=\KZ.]`c%\Ol�VY¨=]`c#\�³¤VY©mt7n
Ï2NuJ=Ê � = / �	�
����� � / � 8 F��� 8 � F���=HF��� = � F����� êKÜ21[ë

Í7NQÕ¤N¹?AÍ*J=Ê
H�6>4CJ=NQ47?N¹?J=:z<
H*N¹6MB7Í7HWË.47Ðq4G:=@§NQ?ABCJzH�Ñ.Ö � SQH%BGÑ`JzÐ�Ñ�:[<ABC:=H%Ñ�B7P
P
:=4GB7ËYÊyË#B7?JzÊ
H%?
FIHy<AÑzH%@$Jz40Ø
J|JzÊ
Hy47FIÑKH%:zÕGH%@!6>47JzNQ47?!47Î½NQ6MBCÍ7H�Î¯H%BbJ=<
:=H%Ñ;FIH#J`ÏOH%H#?²B7@�ÒKBGË.H#?[J(Î¯:=B76>H%Ñ#Ö
3WÊ
NTÑWP
:z4§Ë#H%Ñ=ÑONTÑ2@§H#J=B7N¹SQH�@>NQ?76¤H�Ë�J=N¹4G?7�§Ö¹Ü7Ö
3WÊ
H>Î¯H%BCJz<
:=H%Ñ«<AÑzH%@±NQ?ÙJzÊ
NTÑ«ÏO4G:zÌßÎ¯47:�J=:=BGËYÌ¤N¹?AÍ�B7:zHMJzÊ
H0H%@§ÍGH%Ñ|J=ÊABbJyBC:=HMP
:=H%ÑzH#?[J

N¹?0JzÊAH�6>4¤@
H#SqÖ
3WÊ
H%ÑzH�BC:=H(ÑKJz:=47?
ÍÎ¯H�BbJz<A:zH�Ñ,JzÊABCJ2Ë%BC?�FRH�:zH%S¹NTB7F
SQÔ�Î¯47<A?A@EN¹?0JzÊAH�N¹6MB7Í7H
FIH�Ë#BC<IÑKH!J=Ê
H#Ô¶ÊAB�ÕGH$BúÑKNQÍG?
N¹ØIË#B7?GJ>ÑzPABbJ=NQB7S2H.×¤JzH%?[J#Ö?<
<
:zJzÊ
H%:z6>4G:zH7Ó�JzÊ
NTÑ>6>H�BC?AÑ>JzÊABCJ
B!?¤<
6�FRH#:«4CÎ26>H%BGÑK<
:=H#6>H%?[J=Ñ|Ë#B7?±FIH06MB7@§HMB7S¹4G?
Í�H%BGËYÊ±H%@§ÍGHCÓ'B7?A@ÙJzÊ¤<AÑ�JzÊ
H%Ô²6MB�Ô
FIH�BGË#Ë#<
:=BCJzH%S¹ÔßS¹4§Ë%BCSQNTÑKH�@!Ï2N¹JzÊ
NQ?±BC?±NQ6MBCÍGHCÖ�3WÊ
NTÑ�ËYÊ
4GNTË.H>BCSTÑz4E6MB7Ì7H�Ñ|NuJ�PR4GÑ=ÑzN¹FAS¹HJ=4
J=BCÌGHMB7@§ÕbB7?GJYBCÍGH>4CÎWJzÊ
H0BCPRH#:zJz<
:=H>P
:=47F
SQH#6 êTJ=ÊABbJ�J=Ê
H0Ë#476>PR47?
H%?[J�4CÎ26>4CJ=N¹4G?ß47Î2B7?
H%@§ÍGHCÓAJYBC?
ÍGH#?[J2Jz4�NuJYÑKH%S¹Î^ÓANTÑ2?
4CJ;47FAÑzH#:=ÕbBCF
SQH|SQ4¤Ë%BCSQSQÔ
ëYÓ
ÑKNQ?AË#H�N¹J*BCSQSQ4bÏ�Ñ½J=Ê
H«<IÑKH�47Î�47?
H#Ð
@§NQ6>H#?AÑzNQ47?AB7S7ÑKH�BC:YËYÊ�B7S¹4G?
Í2J=Ê
HWH%@§ÍGHO?
4G:z6MB7SRêíÑKH%H?<5NQÍG<
:zH;Ü�ë�Ö73WÊ
HW?
47:=6MBCS[Ë.476>PR47?AH#?[J
4CÎ,JzÊ
H>6>47JzNQ47?ßØAH#ST@
Ñ#Ó�� = B7:zHJ=Ê
H#?±BCSTÑz4EË#476>P
<
JzH%@¶ê�BGÑ�� = /�� =����� ë�BC?A@ �$Ë%BC?²FRH
Ø
JKJ=H%@�B7Ñ2BySQNQ?
H%B7:OË#476F
NQ?ABbJ=N¹4G?>4CÎ'JzÊ
H�PA:z47Ò`H%Ë�J=NQ47?AÑO4CÎ'JzÊ
H�� = Ö
ç^?�47:Y@§H%:�Jz4�Jz:YB7ËYÌJ=Ê
H;H�@§Í7H�Ñ½47Î�JzÊAH;6>4§@§H%SRBGÑ½SQNQ?
H%Ñ½NQ?>JzÊ
H|NQ6MBCÍGHCÓ7N¹J,NQÑO?
H�Ë.H%Ñ=Ñ=BC:=Ô

Jz4�@
H.JzH%:z6>NQ?
H*Ï2Ê
NTËYÊßê¯PAB7:KJYÑ½47Î=ë½S¹NQ?
H�Ñ½B7:zH�Õ¤NTÑzN¹FAS¹H2BCJ,H�B7ËYÊ>Î¯:YBC6>H*B7?A@>Ï2Ê
H%:zH*JzÊ
H%ÔMBC:=H
S¹4§Ë%BbJzH�@E:zH%SQBCJzNQÕ7H;Jz4MJzÊ
H«Ë%BC6>H%:=B
ÖA3WÊ
NTÑ2ÏO4G:zÌ0<AÑzH%Ñ�FAN¹?IBC:=Ô�ÑKPIB7Ë.H«PABC:zJzN¹JzNQ4G?MJz:=H#H�Ñ«ÛuÜ��%Ý
Jz4²@§Ô¤?ABC6>NTË#B7SQS¹Ôº@§H.J=H#:=6>N¹?AHMJzÊAHEÕ¤NTÑzN¹FAS¹HyÎ¯H�BbJ=<
:zH�Ñ4CÎ*J=Ê
H�6>4§@§H#S,NQ?â:=H%BCS¹ÐqJzNQ6>HCÖ'3WÊ
NTÑ
JzH%ËYÊA?
N :G<AH(B7S¹SQ4bÏ�Ñ�BGË#Ë#<
:=BCJzH*Î¯:=B76>H*:YBbJzH;Jz:YB7ËYÌ¤NQ?
Í�47Î'Ë#476>P
SQH.×>ÑKJz:=<AË�J=<
:zH�ÑWÑK<AËYÊEB7ÑOJzÊAH
ÑKÊ
NQP�PIBC:zJ'ÑzÊ
4bÏ2?�NQ? <'NQÍ7<
:=H��¤Ö � Ñf:=H#?A@
H#:=N¹?AÍ2J=B7Ì7H%Ñ5P
STB7Ë#HCÓ%JzÊ
HWÑ`J=H#?AË#NQSGF
<
éRH%:'NTÑf<AÑKH�@�J=4
S¹4§Ë%BbJzH(J=Ê
H�Õ¤NQÑzNQF
SQH;PIBC:zJ=ÑW4CÎ�H%BGËYÊ�H%@§ÍGH(F¤Ô :G<AH#:=Ô[NQ?
ÍJ=Ê
H�F
<§é¸H#:(BbJ*B>ÑzH#:=N¹H�Ñ,4CÎ�PI4GN¹?[JYÑ
BCSQ47?
ÍßJzÊ
H!H�@§Í7H�P
:=NQ47:�Jz4ú@§:YB�Ï2NQ?
Í$J=Ê
H!H%@
Í7HCÖ	!äÊAH#:=H0J=Ê
H!SQNQ?
H0NTÑÕ¤NTÑKNQF
SQHCÓ'Jz:YB7ËYÌ¤NQ?
Í
?
4§@§H%Ñ�B7:zH�BGÑzÑzNQÍ7?
H�@>Jz4MÑzH%B7:=ËYÊ0Î¯47:WJ=Ê
H�?
H�BC:=H%ÑKJ2N¹?[J=H#?AÑzN¹J`ÔM@§NTÑzË#47?[JzNQ?¤<
N¹J`ÔyN¹?0JzÊAH�Õ¤NQ@
H#4
Î¯H#H%@�B7S¹4G?
Í�J=Ê
H�H%@
Í7H|?
47:=6MBCS�êíÑKH%HF<5NQÍG<
:zH#�[ë�Ö

<5NQÍG<
:zH �MÑzÊ
4bÏ�Ñ;ÑKÔ§ÑKJzH#6 47PRH#:YBbJ=NQ47?�Ö � J(H%B7ËYÊ!Ë#Ô¤Ë#SQHCÓAJ=Ê
H«ÑzÔ§Ñ`J=H#6 :zH%?A@§H#:YÑ2J=Ê
H«H#×¤Ð
PIH�Ë�JzH�@yÕ¤N¹H%Ï 47Î¸JzÊ
H�4GF§Ò`H%Ë.J;ê�B[ë�<AÑzNQ?
Í|NuJYÑ�Ë.<A:z:=H#?[J�H%ÑKJzNQ6MBCJzHW4CÎRJzÊ
H;P
:=4CÒ`H%Ë.JzNQ47?�6MBbJ=:zN¹×¸Ó+Ö'3WÊ
HMÕ¤NTÑzN¹FAS¹HH%@
Í7H%Ñ«BC:=H>NQ@
H#?[JzN¹ØAH�@ºB7?A@ÙJz:YB7ËYÌ¤NQ?
Í�?
4§@§H%Ñ«BC:=HMB7Ñ=ÑKNQÍ7?AH%@ÙBbJ«:=H#ÍG<
STBC:
N¹?[J=H#:=Õ�B7STÑ2NQ?ßNQ6MBCÍGH�Ë.4CÐ�47:Y@§NQ?ABCJzH%Ñ*BCSQ47?
ÍMJzÊ
H�ÑKHH%@§ÍGH%Ñyê¯FRëYÖf3WÊ
HH%@§ÍGH«?
4G:z6MB7SfNTÑ*JzÊ
H%?
ÑKH�BC:YËYÊ
H%@!NQ?!J=Ê
HyÕ¤NQ@
H#4>Î¯H%H%@ßÎ¯47:|B�?
H�BC:=F¤ÔEH�@§Í7H�ê�Ë�ëYÖf3OÔ¤P
NTË#BCSQSQÔ#" A � 1�1M?A4¤@
H%Ñ|BC:=H



����� ¥��A¥�� _�Z#g�V2Z#a¤t>r�µ½Uæ_�cCtGVY©
c#d�n^¦[hiXX[Z#\^]
B7Ñ=ÑKNQÍ7?AH%@yBC?A@�6>H%BGÑK<
:=H#6>H%?[J=Ñ�6MB7@
H�NQ?>JzÊ
NTÑOÏ,B�Ô7Ö[3WÊ
H|ÑzÔ¤ÑKJzH%6 JzÊ
H%?�P
:=4CÒ`H�Ë�J=Ñ½JzÊANQÑ "�Ð
@§NQ6>H#?AÑzNQ47?AB7S76>H%BGÑK<A:zH%6>H#?[JfÕ7H�Ë�J=47:'47?[Jz4(JzÊAH9�CÐ�@
N¹6>H%?AÑzN¹4G?ABCSGÑK<
FIÑKPABGË.HWË.4G:z:=H%ÑzPI4G?A@§NQ?
Í
Jz4�Ú�<AË#SQNQ@
H%BC?|J=:=B7?AÑKÎ¯47:=6MBbJzNQ4G?AÑ�ê�@Aë'ÍGNQÕ[NQ?
Í�JzÊ
HWSQH%BGÑ`J�ÑB:[<AB7:zH�ÑfH�Ñ`J=N¹6MBCJzHO4CÎ
J=Ê
HW6>4CJzNQ4G?�Ó! Öb3WÊAH,Ú½<AË.SQNT@§H%B7?�PABC:zJ547ÎAJ=Ê
HOPA:z47Ò`H%Ë�J=NQ47?�6MBbJ=:zN¹×¸Ó ��NTÑ�J=Ê
H#?<
P¸@
BbJ=H%@�F[Ô�:=NQÍ7Ê[Jf6<
S¹Ð
JzNQP
SQNTË#BbJ=NQ47?yÏ2N¹JzÊMJ=Ê
NTÑOJz:YBC?AÑKÎ¯47:=6MBbJ=N¹4G?!ê¯H�ë�Ö�<'NQ?ABCSQSQÔCÓCJ=Ê
H�?
H%ÏäP
:=4CÒ`H%Ë.JzNQ47?�6MBbJz:=N¹× + NTÑ
47F§JYBCNQ?
H%@0F¤Ô�6<
S¹JzNQP
SQÔ¤NQ?
Í|JzÊ
H�Ë#BC6>H%:=B«PABC:YBC6>H#JzH%:=Ñ . Ï2N¹JzÊ0JzÊ
H«<
PR@ABbJzH�@!Ú�<AË#SQNQ@
H%BC?
6MBbJz:=N¹×«J=4�ÍGN¹ÕGH*B�?AH#Ï�Ë#<
:z:=H#?[J,H%ÑKJzNQ6MBbJ=H24CÎ�J=Ê
H;SQ4§Ë#B7SAPR4GÑzN¹JzNQ47?$ê¯Î=ëYÖA3WÊ
H|ÑzÔ¤ÑKJzH%6 JzÊ
H%?
S¹4¤4GPAÑ,FAB7ËYÌ>J=4>Ñ`J=H#P±ê�B[ëYÖ

�¸ïqî ��ñ���� �5ù%þíÿ �ßù
	'ó$ð¾ñIù%þíñIÿ
6[JzH%Pâê�@Aë*NQ?EJzÊ
H�P
:z4§Ë#H%Ñ=Ñ�NQ?¤Õ747SQÕGH%ÑOJzÊ
H�P
:=4CÒ`H%Ë.JzNQ47?E4CÎ�J=Ê
H«6>H�B7Ñz<
:=H#6>H#?[JWÕ7H�Ë�Jz4G:*4G?GJ=4
JzÊ
HMÑz<
FAÑzPAB7Ë#H@
H.ØA?
H�@ÙF[Ô$JzÊ
HMÚ½<AË.SQNT@§H%B7?�Jz:YBC?AÑKÎ¯47:=6MBbJ=NQ47?!Í7:=47<AP�Ö�3WÊ
NTÑ�ÑK<
FIÑKPABGË.HNTÑ
Í7NQÕ7H%?!F[ÔEJ=Ê
H ���= Ï2Ê
NTËYÊ$@§H%Ñ=Ë.:=NQFIH«JzÊ
H6MBCÍG?
N¹Jz<A@
H�4CÎ�J=Ê
H�H�@§Í7H�?
47:=6MBCSf6>4CJzNQ4G?�JzÊABCJ
ÏO4G<
ST@úFRHE4GFAÑzH#:=Õ7H%@úN¹? JzÊAHENQ6MB7Í7H�BCJJ=Ê
H�����Ù?
4§@§HEÎ¯47:JzÊAH E����ßÍ7:=47<APâÍ7H%?
H#:YBbJ=47:%Ö
3WÊ
H%ÑzH>Ë#BC?²FRHMË.4G?AÑKNT@§H%:zH�@$B7Ñ�B!ÑzH.J�47Î�"0Ð�@
N¹6>H%?AÑzN¹4G?ABCS5Õ7H�Ë�Jz4G:=Ñ(Ï2Ê
NTËYÊÙ@§H%Ñ=Ë.:=NQFIHJzÊAH

P = KE

M
Motion

Matrix

Matrix

E = EM

Parameters

Initialisation

K

Model Edges

Render

Identify Visible

(a)

(b)

(c)

(e)

(d)

(f)

Camera

Model

Locate Edges
in Video Feed

Update

Projection

Euclidean

Compute

Coarse Hand

����� ¥��
¥ vA\KZ%¨K°7hiaGg|n�p7n�]`VY_ c�X§Vz\KZ#]`hic�a



���������	��
	����������������������� �!�"��#�#�$�������% �&�%���$�('�����)����*�����#+��!���
,.-�/10�-�230�24/)57680�,:9�;�6=<>-�?@6�9�A�5�,.-CBC68-�<�D�E	AGF�0HBC6�9�2"/)?)9�2�I!<>-�?1,:9�/10�-�2KJ LM576NI1OCI!/)6 ,P/1576�2Q7?1-�R!6�AG/)IS/)5763TVU(W�6XA�/1-�?NA -�?)?16XI�Q�-�2�B70Y2�;Z/)-[/)576Z,.6X9�I1E7?)6�B.BC0HI�/)9�2	AG6�I"\H/1-]/15�6Z-�^�I�6�?1W�6�B6�BC;�6�I�_S-�2�/)-�/15764I1E7^�I1Q�9�A 6ZI1Q�9�272�6�B.^&O`/1576"/1?�9�2�I�<>-�?),:9a/)0�-�2`W�6�AG/1-�?)I J�LM576Z;�6�-�,.6G/)?10HA/1?�9�2�I�<>-�?),:9a/)0Y-�2b-�<c/)576VQ	9�?1/edf570HA�5g^	6XI!/]h7/)Ie/15�6:-�^�I16 ?)W�6XBi6�BC;�6:Q	-�I�0Y/)0Y-�2�I�A 9�2j^�6<>-�E72�B]^&O�,.0�270�,.0�I10�27;N/1576fI)k�E	9�?)686 ?)?)-�?l^	6 /!dN6�6 2[/)576c/1?�9�2�I�<>-�?),.6�B[6�BC;�6NQ�-�I10Y/10�-�2[9�2�B/1576[9�A�/1E	9�Fm6�B7;�64Q	-�I�0Y/)0Y-�2n\o0Y2pQ70YqC6 FHI�_�JCLM570HIMQ7?1-CA 6�I)IN0HIMQ�6 ?1<>-�?),.6�Br9�Ic<>-�F�F�-adsI t

u�v=wyx�z|{ z~}
z
v \����~_

� v$�4w x z } z
v
} z
� \��X��_

�@v=w �]�K�v�� uX� \�����_
\>df0Y/15jD80Y2	I!/)6 0�2iI1E7,.,:9�/10�-�2�AG-�2�W�6 2�/10�-�2n-aW�6 ?[��9�/10�2�0�2�BC0HAG6XI�E�I16�Bi/15�?1-�E7;�57-�EC/[/)570HIQ�9�Q�6 ?�_�JK�(/eA�9�2i^	6:I16 6�2b/)5�9a/eI16G/1/10�27;V� v w�� v ;�0�W�6XIs/)576.,.0�270�,]E7,�\>F�6X9�I�/�U#I1k�E�9�?16XI)_I�-�FYE7/10�-�2./)-

� w x z�\o{ z � ��v }
z
v _!� \�� �&_

I10Y2	AG6 � �� � v w � � x z } z
v \o{

z
� ��� }

z
� _ \��X��_

9�2�BpI�6 /�/)0Y2�;e� v w�� v 9�2�BrI1E7^�I�/10Y/)EC/10�27;�\�����_N;�0YW�6�I
� �� ��v w � � x z } z

v {
z
�

} z
v
} z
� � �K��)� x z1� } z �

� { z
�

\�����_
w � �Nxaz�\ }

z
v {

z _@�j� � v�� � ����)� x(z � } z �
� { z

�
\��a��_

w�� \�����_



���������	��
��������������������� ���!�"���$#%����&�'��)(*+�%�-,/.0��(0&!�214365�8769;:<���=���!>?���6#�5�@�%50�)ABAC�D�%#E�)��%.AF�����)��AF�2�%�-�8�2(+#�5�G�=� ��!�@�)�H�D*2�I.0�%�)(*J#�50�G���K#�� �H��#��I���L#�5�GA���-M%��&�#��)�2(N�H�D#%���PORQ
SGTRU8V$W6XYTCZ	[]\FU�^	_	U8`"a�b�_	U�`=cI`�dRdRc�egfCb�hi`=XYb�e�_"X�eNXYTRUkj�Z	lDa�bm\FU2`=_BhNe=XYb�e_onITRbml!TphNb�_Fqb�hNbm[YU�[;XYT	Uk[YZRhr[Ys0Z	`�cYU2\BU�cYc�e�cut4UDX�n;U�UD_pXYT	U8hNeF\FUDa$`=_	\vX�TRU8et	[YUDc�w�U�\va�b�_RU�[DxFyzTRU�_hNe�c�Uol�ehNdRa�U�f{l�e�_R^	|�ZRc!`/X�b�e�_	[k`=c�UoU�fR`�hNb�_	U�\L}$b~X+t4U2l�ehNU�[kb�hNd�e�cYX�`�_0XHXYe�l�e_	[�bm\FU�cTRe/n�XYT	UH[�ZRh�[Ys0Z	`�cYU2\iUDc�c�e�c�wg`�cYb�U2[�nITRU�_i� W��� V W x4�CU�XYXYb�_R|8� W � V W	���/W }����g����|�b�w�U2[

���� ��W �z� �����=���
�
W �

�
� � � �����0�

� �� W � � � � � � �
`=_	\Bb�_X�UD|c�`=XYb�_R|8|b�w�U�[

� � �L� �{�=W���W � � � nITRUDc�U �L� � �E� �Y��� � � �g�
  a�aLXYT	`=XEcYU�hi`=b�_	[�¡¢e�cGX�TRU�cYb�|b�\it4eF\F£oXYc!`�l!¤�U�c;bm[�X�e"lDe�hNdRZRXYUJXYTRU�hi`=XYc�b�f+¡¢ecIXYT	UhNe=XYb�e_Be�¡$X�TRUHhNeF\FU�a�c�UDdRc�U�[YUD_0XYU2\vt0£oXYTRU+V�W;`=_	\¥`�dRdRa�£ob�XIX�eNXYTRUkhi`/X�cYb�fo¦§b�_¨� � �nITRbml!TBbm[G\Fe�_	UJtC£BZ	[�b�_R|kXYT	U�U�fFd4e_RUD_0X�b�`�aLhi`=d�x

¦I©¢ª�« � ¦I©]U�fFd���¬ W V$W��W�� � ��� �
SGTRUB[Y£F[�X�UDh®b�[HXYTRU�cYUD¡¢e�c�Uo`=t	a�UiXYe¯hi`�b�_X!`=b�_�`=_{U�[�XYb�hi`=XYUNe=¡u¦°�±`�_	\{TRU�_	l�Uv²H�t0£pl�e_0XYb�_CZ	`=a�a�£il�ehNdRZFXYb�_R|+X�TRUklDe0UD³il�b�UD_0X�[uV W e=¡�b�_0XYUDcYq�¡¢c�`�hNU]hNe�XYb�e�_	[��´[�U�Ukµ$b�|�ZRc�U���!xFSGTRbm[;hNU�XYT	eC\iT	`�[�`=am[Ye�t4U�UD_oUDfCXYUD_4\FU�\"X�ekb�_	lDa�Z	\FUIX�TRUuhNe�XYb�e�_Ne�¡?b�hi`�|�UG¡¢U2`/XYZ	cYU2[\FZRU]XYekXYTRU@l!T	`=_	|�UEb�_ib�_0XYU�cY_	`�a�l�`=hNU�c�`@d	`�c�`�hNU�X�UDc![�`=_	\iXYTCZ	[;dRc�e/w0bm\FU]`HhNU�X�TReF\N¡¢ece�_FqKa�b�_	UulD`�hNUDc!`HlD`�a�b�tRc!`/X�b�e�_p¶ ��·g¸ xR¹%_BdRc!`�l-X�bml�UEX�TRU�[�b�hNdRa�UIa�U�`[�XG[Ys0Z	`�cYU2[;`�a�|�e�c�b�XYTRhºbm[_Re=X�c�e�t	Z	[�X»X�e�e�ZFX�a�b�U�c�[6[Ye@XYTRUEXYUDc�hi[»b�_p�����g�»`=_4\v��� � �»`=c�UGcYU�n;U�b�|T0XYU�\ktC£k`�\FU2lD`g£Cb�_R|¡¢ZR_	l-X�b�e�_oe�¡�¼

�
X�eketFX�`�b�_B`8c�e�tRZ4[�XI½pqKU�[�XYb�hi`/X�e�c�xSGTRUJcYU�n;U�b�|T0XYb�_R|HlD`�Z	[YU�[�XYTRU�`=a�|e=qcYb�XYT	h¾X�eit4U2l�ehNU�b~X�UDc!`/X�b�wU+�´[�b�_	lDU8¼

�
w/`=c�b�U2[GnIb�XYT¥U�`l!T¥b�XYUDc!`/X�b�e�_4�;tRZFXJl�e�_CwUDc�|�UD_4l�Ub�_N`�a�aFt	ZFX�U�fCX�cYU�hNUGlDe�_	\Rb~X�b�e�_	[�bm[»w�U�cY£�¡±`[�X�`�_	\+e�_Ra�£He_RUIb�XYU�c�`=XYb�e�_kb�[6Z4[�U2\kd�UDc;wCb�\RUDe¡¢c�`�hNUg¿2^4UDam\Lx

À ÁÃÂ�Ä�ÅJÆ�Ç�ÈrÉLÂ�ÊEËJÌ�ÍEÎ	Ï$ÐFÑ�Â�ÊJÒ
SGTRUic�b�|bm\¥t4eF\F£ÃXYc!`�l!¤Cb�_R|p[�£F[�XYU�hÓdRc�U�[YUD_0X�U�\Ôb�_¯X�TRUidRc�UDwCb�e�Z	[�[YU�l�XYb�e�_Ôbm[@_Re/nÕZ	[�U2\`�[IX�TRU8t4`�[Yb�[Ge�¡�`=_Ö`�dRdRc�e`�l!TpnITRbml!Tpbm[E\FU2[�b�|�_	U�\BXYeBe�d�UDc!`/XYU�b�_¥hNecYUHlDe�hNdRa�U�fvl�e�_Rq



ØAÍ7<
:YBbJ=NQ47?AÑ#Ö � ?
4bÕGH#S�Î¯:YBC6>H%ÏO4G:zÌ�Î¯4G:«Ë.4G?AÑ`J=:z<IË�JzNQ?
ÍEJ=:=BGËYÌ[NQ?
Í!ÑzÔ§Ñ`J=H#6MÑ|Ï2N¹JzÊ
NQ?ÙJzÊAH%ÑzH
Ë.47?
ØAÍ7<
:YBbJ=NQ47?AÑ2NTÑ;?
4bÏ P
:=H%ÑzH#?[JzH�@¸Ó�Ï2Ê
NTËYÊ!J=B7Ì7H�Ñ;BG@§ÕbBC?[J=B7Í7H�47Î�JzÊ
H�Î¯47:=6<
STBbJzNQ4G?EB7?A@
Ë.476>PA<§J=BCJzNQ47?AB7S�47PRH#:YBbJ=N¹4G?047Î�JzÊ
H�:zNQÍ7NT@0FI4§@§Ô0Jz:YB7ËYÌGH#:%Ö;6¤<AËYÊ$Ë#47?§ØIÍ7<
:YBbJ=N¹4G?AÑ2BC:=NTÑKH|NQ?
B�?¤<
6FRH#:24CÎ'Ï,B�Ô§Ñ#Ó

ð �5ô�ù%þ��'ôíóEüG÷��úó[ûb÷
ø�� ç�J�NTÑ�4CÎTJ=H#?y@§H%ÑzNQ:=B7F
SQH�Jz4|<AÑzHW6>47:=H½J=ÊABC?47?AHWË%BC6>H%:=B�Jz4|47F§JYBCNQ?
NQ?§Î¯47:=6MBbJ=N¹4G?úBCFR47<§J�B²Ñ=Ë.H%?
H$ÑKNQ?AË#H06<
S¹JzNQP
SQHMÕ¤NQH#Ï Ë.4G?§ØAÍ7<A:=BCJzNQ47?AÑË#B7? PA:z4bÕ¤NT@§H
Ê
NQÍ7Ê
H%:�PR4GÑzH$P
:=H%Ë#NQÑzNQ47? ê¯H�ÑKPRH%Ë#NTBCSQSQÔ±Ï2Ê
H#?ìB±STBC:=Í7H!FABGÑKH%S¹NQ?
H!NTÑ�<AÑKH�@AëMB7?A@äB7SQÑz4
NQ?AË.:=H%BGÑKH;JzÊ
H|:=47F
<IÑ`J=?
H%Ñ=ÑW4CÎ'JzÊ
H|J=:=BGËYÌ7H%:#Ö

ð �5ô�ù%þ��'ôíó0ù�÷§û �Ió[ù�ø�� 3WÊ
H#:=HMBC:=H6MBC?¤ÔßÑzNuJ=<ABbJ=NQ47?AÑ;NQ?ºÏ2Ê
NTËYÊÙÌ¤?
4bÏ2NQ?
Í�J=Ê
H>:=H#STBbJ=N¹4G?§Ð
ÑKÊAN¹P0FIH#J`ÏOH%H#?0JzÊ
H�Ë%BC6>H#:YB�B7?A@0BÑzN¹?AÍ7SQH�JYBC:=Í7H.JWNTÑ½NQ?AÑz<§áMË.NQH%?GJ%Ö¤3WÊANQÑ,4§Ë#Ë#<
:YÑOPIBC:zÐ
JzNTË.<ASQB7:zSQÔMÏ2ÊAH#?$J=Ê
HPI4[ÑKN¹JzNQ4G?!4CÎ�JzÊAHË%BC6>H#:YB>NTÑ�?A4CJ|4CÎ½@§NQ:=H%Ë�J(NQ?GJ=H#:=H%ÑKJ#ÖRç^?$JzÊAH%ÑzH
ÑKN¹J=<ABbJ=N¹4G?AÑ#ÓIN¹J(NTÑ(4CÎTJ=H#?²@§H%ÑzNQ:=B7F
SQH|Jz4�6>H%BGÑK<A:zH�J=Ê
Hy:zH%STBbJzNQ4G?AÑKÊAN¹P�FRH.J`Ï,H#H%?$J`Ï,404G:
6>47:=HWJ=B7:zÍGH.J=Ñ�JzÊABCJ,BC:=H2P
:=H%ÑzH#?[J½NQ?JzÊ
H(ÑzË#H#?
H7Ó7Î¯4G:½H.×
B76>P
SQH,FRH.J`Ï,H#H%?yJ`ÏO4«Õ7H#ÊANQË#SQH%Ñ
BC?A@0J=Ê
H�:z4[B7@¸Ó§4G:2FIH#J`ÏOH%H#?�B�:=47FR4CJWJ=4[4GSfBC?I@�N¹J=ÑWÏ,47:=Ì¤P
NQH%Ë#HCÖ�Mû�ù%þíü �'ô�÷§ù�ó[òæù�÷§û �Ió[ù�ø�� �$B7?[Ô«J=B7:zÍGH.J=Ñ�4CÎ¸N¹?[J=H#:=H%ÑKJ½BC:=H2?
4CJOÑzNQ6>P
SQHO:=NQÍ7NT@�FR4§@§NQH%Ñ#Ó7F
<§J
Ë.4G?GJYBCNQ?ÙN¹?[J=H#:=?ABCS�@§H%Í7:=H#H�Ñ�4CÎWÎ¯:=H#H%@
476�Öf3WÊ
NTÑ�Ï,47:=Ì$NTÑ�:=H%ÑKJz:=NQË.JzH�@$J=4$Ë.47?IÑKNT@§H%:zNQ?
Í
J=B7:zÍGH.J=Ñ;Ï2Ê
NTËYÊßË#476>P
:=NTÑKH�B�?[<A6�FRH#:(4CÎ½:=NQÍ7NT@�Ë.4G6>PI4G?
H#?[J=Ñ;Ë.4G?
?
H%Ë.JzH�@$F¤Ô�Ê
NQ?
Í7H�Ñ
47:�ÑzSQNQ@
H%ÑOH.J=ËCÖ

3WÊ
H�ÑzN¹6>PAS¹H�Ñ`J|ÏWB�Ô$Jz4ßÊABC?A@
S¹HyJ=Ê
H%ÑzH�Ë#47?§ØAÍG<
:YBbJzNQ4G?AÑ|NTÑ�6>H#:=H#SQÔ�Jz4ß:z<
?±6<
S¹JzNQP
SQH
N¹?IÑ`JYBC?AË#H%Ñ�4CÎ¸J=Ê
H*:=NQÍ7NT@�FR4§@§Ô«J=:=BGËYÌ7H%:�Ë.47?IË.<
:=:zH%?[JzSQÔCÓb47?AH�PIH%:OË#476>PR47?
H%?GJ�PRH#:OË#BC6>H%:=B
Ö
3WÊ[<IÑ.ÓIÎ¯47:�H#×§B76>P
SQH(JzÊ
:=H#H«Ë%BC6>H%:=BGÑOÕ¤NQH#Ï2NQ?
ÍJ`Ï,4MÑ`J=:z<IË�Jz<A:zH�Ñ2ÏO4G<
ST@E:zH3:G<AN¹:=H�ÑKN¹×�Ë.47?
Ð
Ë.<
:=:zH%?[J;J=:=BGËYÌ7H#:YÑ#Ö/4*?§Î¯47:zJz<
?IBbJzH%SQÔCÓ¸JzÊ
NTÑ|?AB�� �QÕ7H«B7P
P
:=4GBGËYÊßË#B7?ºNQ?[Jz:=4§@§<AË.H�6MBC?¤Ô!6>47:=H
@§H#ÍG:zH%H%Ñ�4CÎRÎ¯:=H#H%@
476 NQ?[Jz4(J=Ê
H*ÑzÔ¤ÑKJzH%6¾J=ÊABC?MB7:zHW:=H%BCSQSQÔ|P
:=H%ÑzH#?[J#Ö7ç^?yJ=Ê
NTÑ�H.×
BC6>PAS¹H7ÓbH#Õ7H%?
NuÎ¸J=Ê
H;Ë%BC6>H#:YB7Ñ½BC?A@>ÑKJz:=<AË�J=<
:=H%Ñ½Ë%BC?M6>4bÕGHWN¹?I@§H#PRH#?A@
H#?[JzSQÔCÓGJzÊ
H%:zH;BC:=H�47?
SQÔ � �«@§H%Í7:=H#H�Ñ
4CÎfÎ¯:=H#H�@§476 N¹?0JzÊAH�ÏO4G:zST@¸Ó¤Ï2Ê
H#:=H%BGÑOJzÊ
H�ÑzÔ§Ñ`J=H#6 47Î�ÑzN¹×>Jz:YB7ËYÌ7H%:=Ñ,Ë.4G?[J=BCNQ?AÑ9� �§Ö§ç^?�Í7H#?
Ð
H#:YBCSqÓ§JzÊ
NTÑ2NTÑ2B>FIB7@0JzÊ
NQ?
ÍMÑzNQ?AË.H|P
:=47FAS¹H%6MÑWÑK<AËYÊ$BGÑ2NQSQSuÐ^Ë.4G?A@§N¹JzNQ4G?
Nu?AÍ�BC?A@EÊ
NQÍ7Ê!ÑzH%B7:=ËYÊ
Ë.476>PAS¹H#×§NuJ`Ô�B7:zH26>4G:zHWP
:=H#ÕbBCSQH%?GJ�NQ?yÊ
NQÍ7Êy@§NQ6>H#?AÑzNQ47?AB7S[ÑzÔ§Ñ`J=H#6MÑ�B7?A@>BCSTÑz4;FRH%Ë%BC<AÑzH2JzÊAH
ÑK4GS¹<
JzNQ47?|J=Ê[<IÑ�Í7H#?AH#:YBbJzH�@«Ë%BC?H.×§Ê
NQF
N¹J5NQ?AË#47?AÑzNTÑ`J=H#?AË#N¹H�Ñ.Ö�3WÊ
HW?ABbJ=<
:=B7S§BCP
P
:=4GBGËYÊ�Jz4(J=Ê
NTÑ
P
:z4GF
SQH#6¾NTÑ�J=4�NQ6>PI4[ÑKH2BCSQS
47ÎIJ=Ê
H*Ë#47?AÑKJz:YBCNQ?[J=Ñ'J=ÊABbJOB7:zHWÌ¤?
4bÏ2?>BCFR47<
J�JzÊ
H*ÏO4G:zST@�<
PI4G?
JzÊ
H|J=:=BGËYÌ[NQ?
ÍÑKÔ§ÑKJzH%6�Ö

� �	�
��%��2É`Â���ÙÅ�Â
�GÃ¤Ä���É`Â,Ã��
ð �5ô�ù%þ��'ôíó��÷��âóGûb÷
ø�� ç^?úJzÊ
HEË#B7ÑzH>NQ?±Ï2Ê
NTËYÊ²6�<
S¹J=N¹PAS¹HyË#B76>H#:YB7Ñ�B7:zH><AÑzH%@±Jz4$Õ¤NQH#Ï
B!ÑzË#H#?
H7ÓfN¹J�6MB�Ô!FIH>J=ÊABbJ�J=Ê
H�Ë%BC6>H#:YB7Ñ(BC:=HyÌ¤?
4bÏ2?ÙJz4!FRH>:zNQÍ7NT@ß:zH%SQBCJzNQÕ7H�Jz4!47?AH
BC?
47JzÊ
H%:;NQ?ßÑzPABGË.HCÖ�ç^?ßJzÊ
NTÑ(Ë#B7ÑzHCÓRJzÊAH#:=HB7:zH ��Ë.4G?AÑKJz:YBCNQ?[J=Ñ2J=ÊABbJ�Ë#B7?ßFRH�NQ6>PR4GÑzH%@
47?0JzÊ
H�ÑzÔ§Ñ`J=H#6 Î¯47:2H#ÕGH#:=ÔMË#B76>H#:YB«B7@A@§N¹JzNQ47?AB7SAJ=4yJzÊ
H|ØI:=ÑKJ#Ö

ð �5ô�ù%þ��'ôíóEø%ù#û��'üCù3�fûbó¤ø�� !äÊ
H%:zH�JzÊ
H|ÑKÔ§ÑKJzH%6 NTÑ�FRH#NQ?
Í«<AÑKH�@yJz4«Jz:YB7ËYÌ6�<ASuJ=NQP
SQHWÑKJz:=<AË.Ð
Jz<
:=H%Ñ#ÓbN¹J5NTÑf47ÎTJzH%?�JzÊAH,Ë%B7ÑzH�JzÊIBbJ�4CJzÊAH#:�Ë.47?IÑ`J=:=B7N¹?[JYÑ�BCP
PAS¹Ô|FRH.J`Ï,H#H%?�JzÊAH,ÑKJz:=<AË�J=<
:=H%Ñ#Ö
<
4G:OH#×§B76>P
SQHWJ`ÏO4Ë#B7:=Ñ½Ï2N¹SQSRÑKÊAB7:zH(B«Ë#476>6>47?yÍG:z4G<
?A@¤Ð�P
STBC?
H7ÓGBC?I@yJzÊ¤<AÑWB«ÑzÔ§Ñ`J=H#6
NQ?>Ï2Ê
NTËYÊ�J`Ï,4�ÕGH#Ê
NTË.SQH�Ñ�47FAÑzH#:=Õ7H�@�Î¯:=476 BC?�B7NQ:zFR47:=?
H2Ë#B76>H#:YB;Ï2NQSQS§ÊAB�ÕGH2JzÊ
:=H#H;Ë.47?
Ð
Ñ`J=:=B7NQ?GJYÑ'JzÊABCJ,B7P
P
SQÔ�Jz4�JzÊ
H;:=B�Ï J`ÏOH%SQÕ7H2@§NQ6>H#?AÑzNQ47?AÑ'P
:=H%ÑzH#?[J�NQ?JzÊ
H*J`ÏO4|J=:=BGËYÌ7H%:=Ñ#Ó
:zH��AH%Ë.JzNQ?
Í�JzÊ
H�?AN¹?AH|@
H#Í7:=H#H�Ñ,4CÎ'Î¯:zH%H%@§4G6 P
:=H%ÑzH#?[J2N¹?0JzÊAH�ÏO4G:zST@¸Ö



�Mû�ù%þíü �'ô�÷§ù�ó[òãø%ù#û��'üCù3�fûbó¤ø�� 3WÊ
NTÑ;NTÑ;:=H%B7SQS¹ÔEB�ÑKPRH%Ë#NQB7S'Ë%B7ÑzH«47Î,Ë.4G?AÑKJz:YBCNQ?
H%@�6<
S¹JzNQP
SQH
Ñ`J=:z<IË�Jz<A:zH�Ñ.Ó¸H.×
Ë.H%P§J(JzÊABCJ(J=Ê
H#:=H�B7:zH�<AÑz<ABCSQSQÔ06>4G:zH�Ë.47?IÑ`J=:=B7N¹?[JYÑ.Ö � Ê
NQ?
ÍGH%@$ÑKJz:=<AË.Ð
Jz<
:=HCÓ¤Î¯4G:OH#×§B76>P
SQH2ÊAB7Ñ,ÑzH#Õ7H%?�@§H%Í7:=H#H%Ñ½4CÎ�Î¯:=H#H�@§476�êíÑKN¹×yÎ¯47:,PI4[ÑKN¹J=N¹4G?yN¹?MJzÊ
H(ÏO4G:zST@
BC?A@�47?
H;Î¯47:,J=Ê
H(B7?
Í7SQH;4CÎ�J=Ê
H|Ê
NQ?
Í7H�ëYÖ�!äÊ
H#?0JzÊ
H(J`Ï,4�Ë#476>PR47?
H%?GJYÑ½47Î�JzÊAH|ÑKJz:=<AË.Ð
Jz<
:=H|BC:=H;NQ?A@§H%PIH%?A@§H%?GJ=SQÔ�J=:=BGËYÌ7H�@¸ÓGJ=Ê
H#:=H|BC:=H�ØAÕGH;Ê
NQ?
ÍGH;Ë#47?AÑKJz:YBCNQ?[J=Ñ½Ï2Ê
NTËYÊ�BCP
PAS¹Ô
Jz4yJ=Ê
H�ÑKÔ§ÑKJzH%6�Ö

�OH�Ë#B7<AÑKH;JzÊAH%ÑzH|Ë#47?AÑKJz:YBCNQ?[J=Ñ,H#×¤NTÑKJ,NQ?0JzÊ
H|Ï,47:=ST@¸Ó§NuJ2NTÑ,Ê
NQÍ7Ê
SQÔ>@§H�ÑKNQ:YBCF
SQH�J=4yN¹6>PR4GÑzH
JzÊ
H%6�47?!J=Ê
HÑzÔ§Ñ`J=H#6 4CÎ½Jz:YB7ËYÌ7H%:=Ñ#ÖIÚOB7ËYÊ!4CÎ½JzÊ
H�Jz:YB7ËYÌGH#:YÑ2Í7H%?
H#:YBbJ=H%Ñ*B7?$H%ÑKJzNQ6MBCJzH�Î¯4G:
JzÊ
H�6>47JzNQ47?�4CÎ�47?AH2:zNQÍ7NT@�Ë.476>PR47?AH#?[J�N¹?>B|ÍGN¹ÕGH#?Õ¤N¹H%Ï|Ó ; = N¹?!êKÜ2�Gë�BGÑ�Ï,H#SQSAB7Ñ�B�6MBbJz:=N¹×
� =�� NQ?ßêKÜ3�Gë�Ï2Ê
NTËYÊ�@§H�ÑzË#:zNQFRH%Ñ½Ê
4bÏæJzÊ
H|H%:z:=47:OÕ�B7:zNQH�Ñ�BC:=47<
?I@yJzÊABCJ,H�Ñ`J=NQ6MBbJzH7Ö[3WÊ¤<AÑOJzÊAH
Í74GB7S�NTÑ|Jz4º<AÑzHMFI47JzÊú47ÎWJzÊ
H�ÑKH0P
NQH%Ë.H�Ñ�4CÎ2NQ?§Î¯4G:z6MBCJzNQ47?ßÎ¯:z4G6&H�B7ËYÊ²Jz:YB7ËYÌGH#:|J=4$47F§JYBCNQ?
ByÍ7SQ47FAB7S�6MBb×§NQ6�<A6 BbÐ�PI4[Ñ`J=H#:=N¹4G:zNRH%ÑKJzNQ6MBCJzH|4CÎ'JzÊ
H�6>4CJ=N¹4G?0Ñz<
F§Ò`H�Ë�J�J=4�ÑzBCJzNTÑKÎ¯Ô[NQ?
Í�JzÊAH
Ì[?A4bÏ2?EË#47?AÑKJz:YBCNQ?[J=Ñ#Ö¤3WÊANQÑW:YBCNTÑzH%Ñ½JzÊ
:=H#H|NTÑ=ÑK<
H�Ñ,Ï2Ê
NTËYÊ06<AÑKJWFRH�B7@A@§:zH�ÑzÑzH%@*,
ÜCÖ �!H%BGÑK<A:zH%6>H#?[J=ÑIÎ¯:=476 @
Nué¸H#:=H#?[J�J=:=BGËYÌ7H#:YÑ¸BC:=H�6MB7@§H�NQ?�@§N¹éRH%:zH%?GJfË#4CÐ�47:Y@§NQ?ABbJ=H�Î¯:YBC6>H�Ñ.Ö
�¤Ö ��4bÏìË#BC?0JzÊAH�Ë.47?IÑ`J=:=B7N¹?[JYÑOFRH�H.×§P
:=H%Ñ=ÑzH%@��
�§Ö ��4bÏìË#BC?0JzÊAH#ÔMJ=Ê
H#?�FRH�NQ6>PI4[ÑKH�@��

��ïqî ��ñAõ=ñIû�ò'þ�ÿ'÷§ù�ó��íûb÷��âó[ø
3WÊ
HØA:=ÑKJ�@§N¹áMË.<
S¹J`Ô�NTÑ*J=ÊABbJ|J=Ê
H ;@=2B7?A@$J=Ê
H � =��MBC:=H :[<AB7?[JzN¹JzNQH%Ñ*NQ?ßJ=Ê
H>Þ�NQHB7SQÍ7H#FA:=B
@§H#:=NQÕ[NQ?
ÍºÎ¯:=476 JzÊ
HßË#4CÐ�47:Y@§NQ?ABbJ=H�Î¯:YBC6>H!47Î;J=Ê
Hß4GF§Ò`H%Ë.JMFIH%NQ?
Í²Jz:YB7ËYÌGH%@¸Ö 6§N¹?IË.H�JzÊAH%ÑzH
BC:=HM?
4CJ�JzÊ
H�Ñ=BC6>HCÓ5N¹?âÍ7H#?AH#:YBCSqÓ�Î¯47:y@§NTÑ`J=NQ?AË�J�J=:=BGËYÌ7H%:=Ñ#Ó5B!6>H#JzÊ
4§@²Î¯4G:�Jz:YBC?IÑ`Î¯4G:z6>NQ?
Í
JzÊ
H-; = B7?A@ � =�� Î¯:z4G6 47?
HEË.4CÐ�47:Y@§NQ?ABCJzHyÎ¯:YBC6>H>J=4ÙB7?
4CJ=Ê
H#:�NQÑ�?
H%H%@§H�@¸Ö 6¤PIH�Ë.N¹ØIË%BCSQSQÔCÓ
JzÊ
NTÑ�:=H2:[<
NQ:=H%Ñ(Ì¤?
4bÏ2NQ?
Í0Ï2ÊIBbJ�ÊAB7P
PIH%?AÑ�J=4�JzÊ
H0Þ�NQH>BCSQÍ7H%F
:=B04CÎ 6§Ú;ê	�Gë(<A?A@§H#:
	

6
Ë.47Ð

47:Y@§NQ?ABbJ=H½Î¯:YBC6>HWËYÊABC?AÍ7H%Ñ#Ö 6¤NQ?AË#HOJ=Ê
H%ÑzHWÎ¯:YBC6>HWËYÊABC?
ÍGH%Ñ�Ë.4G:z:=H%ÑzPR47?A@«Jz4|H#SQH%6>H#?[J=Ñ'4CÎRJzÊAH
Þ�NQH>Í7:=47<
P 6§Ú;ê	�[ëYÓfJ=Ê
NTÑ�:=H%@§<IË.H%Ñ�Jz4$Ì¤?
4bÏ2NQ?
Í�Ï2ÊABCJ�ÊAB7P
PIH%?AÑ�J=4!JzÊAH0Þ�NQHMB7S¹ÍGH#F
:YB04CÎ
JzÊ
HMÍG:z4G<
P²<
?A@§H%:«Ë.4G?bÒ`<
Í[BbJzNQ4G?ºF¤ÔßH%SQH#6>H#?[JYÑ|4CÎWJzÊ
H�Í7:=47<
P�Öf3WÊANQÑ�NQÑ�ê¯F¤Ôº@§H#ØA?
N¹JzNQ4G?Ië
JzÊ
H«BG@�Ò`47NQ?[J�:=H#P
:=H%ÑzH#?[J=BCJzNQ47?04CÎ'JzÊ
H�Í7:=47<
PEÏ2Ê
NTËYÊ�NTÑ�B � & � 6MBbJ=:zN¹×�:=H#PA:zH�ÑKH%?GJYBbJ=N¹4G?�Ó
Ï2Ê
H#:=H � NTÑ5JzÊ
H�@
N¹6>H%?AÑzN¹4G?ABCSQN¹J`Ô�47ÎIJ=Ê
H2Í7:=47<
PEê�ÑzN¹×«NQ?«J=Ê
H�Ë#BGÑKH,4CÎ'6§Ú*ê8�GëzëYÖG3WÊ
H2BG@�Ò`47NQ?[J
:zH%P
:zH�ÑKH%?[J=BbJ=NQ47?�Ó#BG@�ê<!¾ë�Ó%Î¯4G:5B�6MBCJz:=N¹×*H#SQH#6>H%?[J�4CÎ�6§Ú;ê	�Gë�Ó ! ÓbË#B7?�H%BGÑKNQSQÔ�FRHOË.4G6>P
<§J=H%@
F[Ô0Ë.47?IÑKNT@§H%:zNQ?
Í«JzÊ
H�BGË�JzNQ4G?�4CÎ ! 4G?0J=Ê
H�Í7:=47<AP�Í7H%?
H#:YBbJ=47:YÑ.Ó 1 =KÓAF¤Ô�Ë.4G?bÒ`<
ÍGBCJzNQ47? ,! 1 = ! 8*@ /�� � BG@�ê<!¾ë =�� 1 � ê@�=�[ë

ç�ÎWê�Ï2NuJ=ÊEByÑzSQN¹ÍGÊ[J,BCFA<AÑKH|47Î'?
47J=BCJzNQ47?Ië ! /¾Û � � � ÝqÓ§JzÊ
NTÑWNTÑWÍ7NQÕGH#?MF¤Ô
BG@�ê<!¾ë&/ " � 1

Û �� Ý ��� $ Ï2ÊAH#:=HyÛ �  Ý =�� /�� =���� � � ê@� �¤ë

3f4ÑKH%H�JzÊIBbJ,JzÊ
H�ÑKH �.& ��6MBCJz:=NQË#H%Ñ�@
4�Î¯47:=6 B�:=H#PA:zH�ÑKH%?GJYBbJ=N¹4G?y4CÎ+6§Ú;ê	�Gë�Ó§NuJ,NTÑ�47?AS¹Ô
?
H%Ë#H%Ñ=ÑzB7:zÔ�Jz4H#?AÑz<
:=H*J=ÊABbJW6<
S¹JzNQP
SQNTË#BbJ=NQ47?«NTÑOP
:=H%ÑzH#:=Õ7H%@y<A?A@§H#:,J=Ê
H|6MBCP
P
NQ?
Í«N¹?[J=4�JzÊAH
B7@�Ò`4GN¹?[J|ÑKPABGË.H�êTJ=ÊABbJ«BG@�ê<! @ ë§B7@�ê ! 4

ëC/ B7@�ê ! @ ! 4
ëKë;Ï2Ê
NTËYÊºË%BC?ºH%B7ÑzNQSQÔ0FRH>ËYÊ
H%ËYÌGH%@

<AÑKNQ?
ÍJ=Ê
H�NT@§H#?[J=NuJ`Ô � @ Û � 4  Ý � 8*@@ / Û � @ � 4  ÝqÖR3WÊ¤<AÑ2N¹Î ! J=:=B7?AÑKÎ¯47:=6MÑOPR47NQ?[J=Ñ,Î¯:=476 Ë.47Ð47:Y@§NQ?ABbJ=H�Î¯:YBC6>H(Ü,NQ?[Jz4;Î¯:YBC6>H?�¤Ó�JzÊ
H%?>B7@�ê !¾ë�J=:=B7?AÑKÎ¯47:=6MÑ5B(Õ7H�Ë�J=47:�NQ?�JzÊAH�Þ�NQH,B7SQÍ7H#FA:=B



4CÎRÎ¯:=B76>H(Ü2NQ?[Jz4|J=Ê
H*ÞfN¹H2B7S¹ÍGH#F
:YB;4CÎRÎ¯:=B76>H?�§Ö 4*ÑzNQ?
Í(JzÊ
NTÑ#ÓCJzÊAH�:[<ABC?[JzN¹J=N¹H�Ñ'N¹?yH3:G<IBbJzNQ4G?AÑ
ê`Ü7Ü�ë��$êKÜ2�[ëWË#BC?EFRH|Jz:YBC?AÑKÎ¯47:=6>H%@MBGÑ,Î¯47SQSQ4bÏ�Ñ;êíÑKH%H <5NQÍG<
:zH �AêíB��¤FIëKë ,; � /äBG@�ê<!¾ë ; ê@���Gë

� � /äBG@�ê<!¾ë � BG@�ê<!¾ë � ê@�=�[ë � /äBG@�ê<!¾ë 8 �  ê@� �7ë

��ï�� ��� �5ûbó¤ø�ø%þíÿ �Ùü7ñRÿ5ø%ù#ûb÷
þíÿ¸ù%ø

ç�J�NTÑy<AÑKH#Î¯<
S�J=4±ÊAB�Õ7H!B²ÍGH#?
H%:zNTËE6>H.J=Ê
4§@âÎ¯4G:MH.×§P
:=H%Ñ=ÑzN¹?AÍßJ=Ê
H$Ë.4G?AÑ`J=:=B7NQ?GJYÑ�JzÊABCJ0BC:=H
P
:zH�ÑKH%?[Jf47?|J=Ê
H½ÍGN¹ÕGH#?|Ï,47:=SQ@(Ë.4G?§ØAÍG<
:=BCJzNQ47?|ÑzN¹?IË.H�J=Ê
NTÑ�NQ?AË.:=H%BGÑKH�ÑRJzÊ
H,ÑKPRH#H�@�Ï2N¹JzÊ�Ï2Ê
NTËYÊ
6>4¤@
H#STÑ,Î¯47:;?
H#Ï ÑzNuJ=<ABbJ=NQ47?AÑW6MB�Ô0FIH«Ë#47?AÑKJz:=<AË.JzH%@�ÖIç^?!J=Ê
H«Þ�NQH«B7SQÍ7H#FA:=B«Î¯47:=6MBCSQNTÑK6�Ó¤N¹J
NQÑ0Õ7H%:zÔ¶H%BGÑKÔ¶J=4 H#×¤PA:zH�ÑzÑ�JzÊ
H²Ë.4G?AÑKJz:YBCNQ?[J=Ñ>J=ÊABbJ!@§H�ÑzË#:zNQFRHßBâÊAN¹?AÍ7HCÓWB ÑzSQNT@§H$47:0JzÊAH
H.×§NTÑ`J=H#?AË#H�4CÎ�BMË.4G6>6>47?�ÍG:z4G<
?A@EP
STBC?AH|ÑzNQ?AË.H|J=Ê
H�:=H#STBbJ=NQ47?AÑzÊ
NQPMFRH.J`Ï,H#H#?�J=Ê
H�6>47JzNQ47?
N¹?0JzÊAH�BCSQÍ7H%F
:=B�BC?A@�JzÊAH�Ë.47?IÑ`J=:=B7N¹?[JYÑ½NTÑ2ByÑKNQ6>P
SQH;47?
H7Ö
3WÊ
H|P
:zH�ÑKH%?AË.H|47Î�BÊ
NQ?
ÍGH(4G:�Ë.4G6>6>47?MÍG:z4G<
?A@MPASQB7?
H�BC:=H|Ê
47SQ47?A476>NTË2Ë.4G?AÑ`J=:=B7NQ?GJYÑ

Ï2Ê
NTËYÊM:zH�@§<AË#H*J=Ê
H�@§NQ6>H#?AÑzNQ47?AB7S¹N¹J`Ô|4CÎfJzÊ
H�Ë.4G?§ØAÍG<
:=BCJzNQ47?MÑzPABGË.H*F¤ÔyØAÕGH(B7?A@>J=Ê
:=H#H(:zH#Ð
ÑKPRH%Ë.JzNQÕ7H%S¹Ô7Ö73WÊ
NTÑ�:=H%Ñz<
S¹J=Ñ�NQ?MB�ÑKH%Õ7H%?>47:�?
NQ?
H�@
N¹6>H%?AÑzN¹4G?ABCS§Ñz<
F§Ð�6MBC?
N¹Î¯4GSQ@«:zH%P
:=H%ÑzH#?[JzNQ?
Í
S¹H%ÍGB7S�Ë.47?
ØAÍ7<
:YBbJ=NQ47?AÑWH%6�FRH%@
@
H%@�Ï2N¹JzÊ
NQ?EJzÊAH�:=B�Ï J`Ï,H#SQÕ7H�@§NQ6>H%?AÑKNQ4G?ABCS�Ë.4G?§ØAÍG<
:=BCJzNQ47?
6MBC?
N¹Î¯47ST@¸Ö73WÊAH�J=B7?
Í7H%?[JOÑKPIB7Ë.H�Jz4�J=Ê
NTÑ½Ñz<
F
6MB7?
N¹Î¯47ST@«Ë#47:=:zH�ÑKPR47?A@AÑ�Jz4«JzÊ
H(ÑKPABGË.H�47Î�Õ7H#Ð
S¹4§Ë#NuJ=NQH%Ñ�Ï2ÊANQËYÊ:=H%ÑzPIH�Ë�J�JzÊ
H�Ë#47?AÑKJz:YBCNQ?[J#Öb3WÊ
NTÑ'6>H%B7?AÑ5JzÊABCJ½BbJ�H%BGËYÊ�SQH#Í[BCS§Ë.4G?§ØAÍG<
:=BCJzNQ47?
JzÊ
H%:zH,NTÑ5B;SQN¹?AH%BC:5ÑK<
FIÑKPABGË.H,4CÎASQH%ÍGBCSGÕ7H%S¹4§Ë#NuJ=NQH%Ñ#Ó#Ï2Ê
NTËYÊ�NQ6>P
SQNQH%ÑRJzÊIBbJ�JzÊ
H2Ë#47?AÑKJz:YBCNQ?[J=Ñ�4G?
JzÊ
H�ÕGH#SQ4§Ë.N¹JzNQH�Ñ½6<AÑKJ�FIH�FR4CJ=Ê!SQN¹?AH%BC:2B7?A@�Ê
476>4GÍ7H%?
H#4G<AÑ;êíÑKNQ?AË#H��#H%:z4>ÕGH#SQ4§Ë.N¹J`Ô>:zH�ÑK<ASuJYÑ
N¹?>B�SQH%ÍGBCS
Ë#47?§ØIÍ7<
:YBbJ=N¹4G?IëYÖC3WÊ¤<AÑ½NuÎ	� @ BC?A@
�

4
Ë.4G:z:=H%ÑzPI4G?A@«Jz4�J=Ê
H�6>4CJ=NQ47?AÑ�47ÎRJ=Ê
H2J`Ï,4

:zNQÍ7NT@�Ë.476>PR47?AH#?[J=Ñ�ê�NQ?�J=Ê
H#NQ:½ÞfNQH�BCSQÍ7H%F
:=BGÑ=ë�JzÊAH#?yJzÊAH*Ë.4G?AÑ`J=:=B7NQ?GJYÑ�6�<IÑ`J�JYBCÌ7HWJ=Ê
H2Î¯4G:z6

� @ ��� = @ C�� 4 ��� =4 / 1 ê@�= [ë

3WÊ
H#:=HM6<AÑ`JFIH0ØAÕGH�ÑK<IËYÊ � @ BC?A@ �
4
Î¯4G:«J=Ê
H�Ê
NQ?
ÍGHM47:�JzÊA:zH%HMÎ¯47:�JzÊAHEË#476>6>47?

Í7:=47<
?A@ºP
STBC?AHCÖ � Ñ�B!ÑKNQ6>P
SQH�H.×
BC6>P
SQH7Ó�Ë#47?AÑzNT@§H#:(J=Ê
H�Ë#BGÑKH>47ÎWB�ÊAN¹?AÍ7HyNQ?ºÏ2Ê
NTËYÊÙJzÊAH
Bb×§NTÑ�4CÎ2:=4CJ=BCJzNQ47?ÙPABGÑzÑzH%Ñ|J=Ê
:=47<
ÍGÊ²JzÊ
H047:=N¹ÍGNQ?ß4CÎ�Ë#476>PR47?
H%?GJMÜ� Ñ�Ë.47Ðq4G:=@§NQ?ABCJzH�Î¯:=B76>H
BC?A@ßS¹NQH�Ñ;B7S¹4G?
ÍMN¹J=Ñ
,�Bb×§NTÑ.Ö !äÊ
H%?ßJ=Ê
Hy6>4CJzNQ4G?AÑ24CÎOJzÊ
HJ`Ï,4�PAB7:KJYÑ|BC:=H�Ë.4G?AÑzNQ@
H#:=H%@!NQ?
Ü�oÑ�Î¯:YBC6>H7ÓGJ=Ê
H#?0JzÊ
H%NQ:½J=:=B7?AÑKSTBCJzNQ47?AÑ�B7SQ47?
Í«B7SQSAJ=Ê
:zH%H(BC×§H%ÑO6�<AÑKJOFRH(JzÊ
H|Ñ=BC6>H*BGÑO6<AÑKJ
JzÊ
H%N¹::=4CJ=BCJzNQ47?IÑ�BCFR47<§JJzÊAH%(¶BC?A@D*±Bb×§H%Ñ#è'4G?
SQÔÙJzÊ
H%N¹:�:z47J=BCJzNQ47?AÑ�BCFR47<§JJzÊAH%,ÙBb×§NTÑ
Ë#BC?$@
Nué¸H#:%Ö;6¤NQ?AË#H�Ë.4G6>PI4G?
H#?[JD��oÑ26>47JzNQ47?�Ë#B7?EFRH�J=:=B7?AÑKÎ¯47:=6>H%@0N¹?[J=4EÜ� Ñ;Ë.47Ðq4G:=@§NQ?ABCJzH
Î¯:=B76>H0<AÑzNQ?
ÍºJzÊ
H$BG@�Ò`47NQ?[J:=H#PA:zH�ÑKH%?GJYBbJ=N¹4G?ú4CÎ;JzÊ
H$Ë#4CÐ�47:Y@§NQ?ABbJ=HMJ=:=B7?AÑ`Î¯4G:z6MBCJzNQ47?�ÓfJzÊAH
Ë.47?IÑ`J=:=B7N¹?[JYÑ½?
4bÏ�J=B7Ì7H(JzÊ
H|Î¯4G:z6

� @ ��� = @ C�� �4 ��� =4 / 1 ê@�=0[ë



Ï2Ê
H#:=H � �4 / BG@�ê<� 8 @@ � 4
ë �

4
NTÑ�JzÊ
H06>4CJzNQ4G?Ù47Î;Ë.4G6>PI4G?
H#?[J �$N¹?�Ü�oÑ�Î¯:YBC6>HCÖ'ç^?úJ=Ê
NTÑ

H.×
BC6>P
SQH7Ó�JzÊ
H � @ BC?I@ �
4
Õ7H�Ë�J=47:YÑ¸Î¯47:�J=Ê
H�ØIÕ7H�Ë.4G?AÑKJz:YBCNQ?[J=Ñ¸FRH%Ë.4G6>H�PABC:zJzNTË#<
STBC:=S¹Ô2ÑzNQ6>P
SQH ,

� = @ /
�������
�

Ü
1
1
1
1
1

��������
� 3
�������
�

1
Ü
1
1
1
1

��������
� 3
�������
�

1
1
Ü
1
1
1

��������
� 3
�������
�

1
1
1
Ü
1
1

��������
� 3
�������
�

1
1
1
1
Ü
1

��������
�

ê`Ü	� E
� �7ë ê8��1[ë

Ï2NuJ=Ê � =4 / � � = @ Ö�ç^?±J=Ê
HEË%B7ÑzHM4CÎ(B$Ë.4G6>6>47?²Í7:=47<
?I@²P
STBC?
HMNQ?äÜ� Ñ (§Ð *²P
STBC?
H7Ó547?AS¹ÔË.47?IÑ`J=:=B7N¹?[JYÑ?�§Ó)��B7?A@ �>B7:zH�?
H%H%@§H�@¸ÖIç�Î�J=Ê
H«Ê
NQ?
ÍGH�47:�ÍG:z4G<
?A@EP
STBC?AH�BC:=H�P
STB7Ë.H�@EH#STÑKH#Ð
Ï2Ê
H#:=H|JzÊ
H%?�JzÊ
H�B7@�Ò`4GN¹?[J2:=H#P
:=H%ÑzH#?[J=BCJzNQ47?EË#B7?EFRH�<AÑzH%@0J=4yJz:YBC?AÑKÎ¯47:=6 J=Ê
H�Ë.4G?AÑ`J=:=B7NQ?GJYÑ
F[ÔEË.4G?AÑKNT@§H%:zNQ?
Í�BÚ½<AË.SQNT@§H�BC?>J=:=B7?AÑ`Î¯4G:z6MBCJzNQ47?MJzÊABCJ2J=BCÌGH%ÑOJzÊANQÑ*ÑKN¹Jz<IBbJzNQ4G?MFAB7ËYÌMJz4yJzÊAH
ÑKNQ6>P
SQH*4G?
HCÖ

��ï��  � �½ñIø�þ�ÿ��!ù 	5ó$üGñIÿ'ø%ù#ûb÷
þ�ÿ¸ù�ø
6¤NQ?AË.H0JzÊ
H!Ë#47?AÑKJz:YBCNQ?[J=Ñ�ÊAB�Õ7HEBÙPABC:zJzNTË.<ASQB7:zSQÔßÑzNQ6>P
SQH>Î¯47:=6�Ó�ØA?A@§NQ?
ÍºJzÊAHE4GP§JzNQ6MB7S�� @BC?A@ � �4 NTÑ�B7SQÑz4|BC?yH%BGÑKÔ�6MBCJKJ=H#:%Ö73WÊ
NTÑ�NQÑ�@
47?
H2F¤Ô�6>4§@§N¹Î¯Ô¤NQ?
Í�J=Ê
H�SQH%BGÑ`JzÐ�Ñ�:[<ABC:=H%ÑfØ
JKJ=NQ?
Í
P
:z4§Ë#H%@§<
:=H2<AÑzH%@�Î¯47:�JzÊ
H*ÑzNQ?
Í7SQHOJz:YB7ËYÌGH#:%ÓCÏ2Ê
NTËYÊ�NTÑ�BG@
BCP§J=H%@yÑz4|JzÊABCJ�JzÊ
H*6>4CJzNQ4G?«Ï2Ê
NTËYÊ
Í7NQÕ7H�Ñ,JzÊ
H�S¹H�B7ÑKJ*ÑB:[<AB7:zH�H%:z:=47: � �)����� ���9� � ���=��
 � ����
 ��� ���5��� � �5���	
���
 ���	� NTÑWÎ¯47<
?I@¸ÖH>(NQÕGH#?
JzÊ
H
;ºB7?A@ � Ë.4G6>P
<§J=H%@yNQ?$ê`ÜGÜ�ë ��ê`Ü2�[ë=Ó[JzÊ
H%?ßê8�
Ü�ë�ÍGNQÕ7H%Ñ'J=Ê
H*NQ?AË#:zH�B7ÑzHWN¹?MÑz<
6àÑ�:G<IBC:=H%@
H#:=:z4G:2NuÎ'JzÊAH�6>4CJzNQ4G? �âNTÑW<AÑzH%@�NQ?EP
STB7Ë.H|47Î ; B7Ñ�ê � � ;'ë � ê � � ;�ëYÖ�3WÊ[<IÑ.ÓAÍGNQÕ7H#?0JzÊAH
N¹?I@§H#PRH#?A@
H#?[J«ÑK4GSQ<§JzNQ47?IÑ*Î¯4G:|JzÊ
HMJ`ÏO4!6>47JzNQ47?AÑê<; @ 3 � @ ë|B7?A@æê<; �4 3 � �4 ë(J=Ê
H�BCNQ6 NTÑ(J=4ØA?A@ � @ B7?A@ � �4 ÑK<IËYÊ0J=ÊABbJ

ê � @ � ; @ ë � @ ê � @ � ; @ ë?C�ê � �4 � ; �4 ë � �4 ê � �4 � ; �4 ë ê8�
Ü�ë

NQÑW6>NQ?
NQ6>NTÑzH%@yÑK<AF§Ò`H%Ë.J,J=4

� @ ��� = @ C�� �4 ��� =4 / 1 ê8� �Gë

3WÊ
NTÑ�NTÑ«BºË.47?IÑ`J=:=B7N¹?AH%@Ù47P§J=NQ6>NQÑ=BbJ=NQ47?ßPA:z4GF
SQH#6&B7?A@±NT@§H�BCS�Î¯4G:Ñz47SQÕ¤NQ?
Í�F¤Ôº6>H�BC?AÑ«4CÎ
ÞfBCÍG:=B7?
Í7H;6�<ASuJ=NQP
SQN¹H%:=Ñ#ÖG3WÊ¤<AÑ,J=Ê
H�ÑK4GSQ<§JzNQ47?�NQÑWÍGNQÕ7H#?�F[Ô�JzÊ
H�Ë#47?AÑKJz:YBCNQ?[J=ÑONQ?Ùê8� �GëOB7?A@

���=ê � @ � ; @ ë � � @ ê � @ � ; @ ë?C�ê � �4 � ; �4 ë � � �4 ê � �4 � ; �4 ë�� C�� = ��� � �@ � = @ C � � �4 � =4 �C/ 1
ê8���[ë

Ï2NuJ=Ê�� :z<A?
?
NQ?
Í4bÕ7H#:,J=Ê
H|J`ÏOH%SQÕ7H|@§NQ6>H#?AÑzNQ47?AÑ½4CÎ ������ F� � ÖA3WÊ
NTÑWH#ÕbBCSQ<ABCJzH�Ñ½J=4� � � @ ê � @ � ; @ ë
� �

4
ê � �4 � ; �4 ë � C ��= � � = @� =4 � / 1 ê8�=�¤ë

3WÊ[<IÑ � @ / ; @ � @4 � 8 @@ � = � = @
B7?A@ � �4 / ; �4 � @4 � � 8 @4

� = � =4 ê8� �Gë



(a) (b) (c) (d)

������

��� ����

� �� �
� �� ��

	 � 	 �	 �	 �

	 �	 �
	 ��	 �� Z%t�
��� Z%t�
��� � �

����� ¥��A¥ µOXGX[©op7hmaGgO]`¦GV�¨Yc�aGn�]^\KZ%hiab]`n��be�n�]`hm_�Z.]`VYn5Z%a¤t*V=\^\`c%\`n5Z#\`V�¨Yc%_�X[w7]`V�t�d¹c%\5_�c%]`hic�aGn���Z%a[t
~�
¯Z��Kj
]`¦GV(VYn�]`hi_�Z#]`V(Z%a[tMVz\^\`c%\�c%d'_�c%]`hic�aE~�Z#\`V|_�Z#X[X§V�tyhiab]`c���� n2¨Yc%®�c%\Kt7hia¤Z#]`V;d¹\KZ%_�V�
Ts��Kj
]`¦GV(¨Yc%a[n�]^\KZ#hmab]2hin2Z#X[XG©mhiV�t>]`¦[Vz\`V�
T¨��OZ#a¤t>]`¦[VYa>]`¦GV;aGV=·ãVYn�]`hi_�Z#]`V;c%d'_�c%]`hic�aE~�hinW_�Z#X[X§V�t
s[Z%¨K°�hmab]`c|ho]`n�c�·�ad¹\KZ#_�V�
¯t��K´

6¤<
FAÑKJzN¹Jz<
JzNQ?
Í$ê	� �7ëOFABGËYÌMNQ?GJ=4Eê8� �Gë½ÍGNQÕ7H%Ñ

� = @ � ; @ C � =4 � ; �4 � @4 � � � � = @ � � 8*@@ � � @ C � =4 � � � 8 @4
� �
4
ë � / 1 ê8���[ë

6¤4JzÊ
H ��=�BC:=H|Í7NQÕ7H%?MF¤Ô
 =�� / � = @ � � 8 @@ � � @ C � =4 � � � 8*@4

� �
4

ê8� �7ë
! = / � � � = @ � ; @ C � =4 � ; �4 � ê8�� [ë� = /  8 @=�� ! � ê8��0[ë

3WÊ
H ��=OË%BC?!J=Ê
H#?ßFIHyÑK<AFAÑ`J=N¹Jz<§J=H%@�FABGËYÌENQ?[Jz4$ê8� �GëWJz4047F§JYBCNQ? � @ BC?A@ � �4 êíÑKH%H <'NQÍ7<
:=H
�Aê�Ë�ëKë�Ó'Î¯:=476�Ï2Ê
NTËYÊ��

4
Ë#B7?âBCSTÑz4!FIH047F§JYBCNQ?
H�@²F[Ô �

4
/ BG@�ê<� 8 @4 � @ ë � �4 êíÑKH%H <'NQÍ7<
:=H

�Aê�@IëKëYÖ,3WÊ
H � Ë%BC? JzÊ
H%?¶FRH�<AÑzH%@âJz4²<
P¸@
BbJ=H�JzÊ
H$Ë#47?§ØAÍG<
:YBbJzNQ4G?AÑ�47Î*JzÊAH0J`Ï,4²:zNQÍGNQ@
PABC:zJ=Ñ�47ÎIJ=Ê
H�Ê
NQ?
ÍGH%@yÑKJz:=<AË�J=<
:zH2ÍGNQÕ[NQ?
Í;JzÊAH*Ë.4G?§ØAÍ7<A:=BCJzNQ47?�Ï2NuJ=ÊJzÊ
H�SQH�B7ÑKJ�Ñ�:[<ABC:=HWH#:=:z4G:
JzÊABCJ*BCSTÑK4ÑzBCJzNTÑKØAH%ÑOJzÊAH�Ë.47?IÑ`J=:=B7N¹?[JYÑ.Ö

" � " �[Ç$%`Ã �
� ÑKÔ§ÑKJzH%6 ÏWB7Ñ�@§H%Õ7H%S¹4GPIH�@$J=4�JzH�Ñ`J�J=Ê
H>J=:=BGËYÌ[NQ?
ÍE4CÎ�B!ÑzNQ6>P
SQHB7:KJ=NQË#<
STBbJ=H%@ßÑKJz:=<AË.Jz<
:=H
ê�ÑzÊ
4bÏ2?âNQ? <'NQÍ7<
:=H7�
ê�B[ëKëYÖ½3WÊANQÑÑzÔ¤ÑKJzH%6å47PRH#:YBbJ=H%Ñ�N¹? :zH�BCS¹ÐqJzNQ6>H>BbJ �H� Þ Î¯:=B76>H.Ð�:=BCJzH
ê8����� ��ë47?ãBC? 65>(ç A �¶ê8��� � � � �$D�Ü31$#�ë�ÖO3WÊ
H$ÑKJz:=<AË�J=<
:zH!Ë#47?AÑzNTÑ`JYÑ�47Î;J`Ï,4úË.4G6yÐ
PI4G?
H#?[J=Ñ#Ó�H%BGËYÊ�Ü3�7Ë.6åÑ�:G<IBC:=HCÓ¸Ò`47NQ?
H�@úBCSQ47?AÍ$47?
HEH%@
Í7HEF[ÔúBºÊ
NQ?
ÍGHCÖ�3WÊ
NTÑÑKJz:=<AË.Jz<
:=H
NQÑ«B$@§N¹áMË.<
S¹J«4G?
H>Jz4$Jz:YB7ËYÌºÑzNQ?AË.HyJ=Ê
H#:=H0B7:zH>FIBC:=H#SQÔ$H#?A47<
ÍGÊú@§H#ÍG:zH%H%Ñ�47Î2Î¯:zH%H%@§4G6&NQ?
JzÊ
HMNQ6MB7Í7H4CÎWJzÊ
H0Ñ`J=:z<AË.Jz<
:=HyJz4$Ë#47?AÑKJz:YBCNQ?ºJzÊ
H�PABC:YBC6>H#JzH#:YÑ(4CÎ,JzÊ
H�6>4¤@
H#SqÖ � ÑzH#:=N¹H�Ñ
4CÎ�H.×§PIH%:zNQ6>H%?GJYÑ½Ï,H#:=H�Ë.4G?A@§<AË.JzH%@0J=4H#×
BC6>NQ?
H�J=Ê
H�P
:=H%Ë#NTÑKNQ47?>Ï2N¹J=Ê0Ï2Ê
NTËYÊ0JzÊ
H�ÑzÔ§Ñ`J=H#6
Ë#BC?!H�Ñ`J=NQ6MBbJzH(J=Ê
H�B7?
Í7SQH�FRH.J`Ï,H#H#?!PIBC:zJ=Ñ�47Î�JzÊ
H�6>4¤@
H#S�Ï2N¹JzÊ$B7?A@!Ï2N¹JzÊA47<§J2J=Ê
H«Ê
NQ?
ÍGH
Ë.47?IÑ`J=:=B7N¹?[JYÑ�NQ6>PI4[ÑKH�@¸Ö53WÊ
H0Ê
NQ?
Í7HM47Î2JzÊ
H0PABC:zJ�ÏWB7Ñ«47:=NQH#?[JzH�@ÙBCJBºÑKH%:zNQH%Ñ�4CÎ�Ì¤?
4bÏ2?
BC?
ÍGS¹H�Ñ;B7?A@ßÎ¯47:�H%BGËYÊºB7?
Í7SQH�B�ÑzH.J�4CÎ,6>H%BGÑK<
:=H#6>H%?[J=Ñ�Ï,H#:=H�J=BCÌGH#?ÙÏ2N¹JzÊ²BC?A@ºÏ2N¹JzÊ
4G<§J
JzÊ
H�Ë#47?AÑKJz:YBCNQ?[J=ÑONQ6>PI4[ÑKH�@¸Ö¤3WÊAH|B76>47<
?[JWF¤ÔMÏ2Ê
NTËYÊMJ=Ê
H�:z47J=BCJzNQ47?AB7SRB7?A@�Jz:YBC?AÑzSTBbJzNQ4G?ABCS
Ë.47?IÑ`J=:=B7N¹?[JYÑê�6>H%BGÑK<
:=H%@ÙBbJ�J=Ê
HMÊ
NQ?
ÍGH�ë(BC:=H>Õ¤NQ47STBbJ=H%@$F¤ÔßJzÊ
HM<A?AË.4G?AÑ`J=:=B7NQ?
H%@$Jz:YB7ËYÌ7H%:
Ï,BGÑ2BCSTÑK4�6>H%BGÑK<
:=H%@�Ö



>(:=47<
?A@MJz:=<§JzÊ±ê���Ü��%ë LO47?IÑ`J=:=B7N¹?AH%@ 4�?AË#47?AÑKJz:YBCNQ?
H�@âDìH#:=:=47:�3äH%:z:=47:
 �1�� � 0�� ����� 1	�QÜ3��� 
 �M35:YB7ËYÌ¤NQ?
Í <IBCNQSQH%@�
 �
0�1�� 0�1	� �=0���� 1��¹Ü2��� 0=�� � ����� 1�� ����� �	� 0 ��� �¤Ö � �7Ë.6
Ü21�1�� 0�0�� ����� 1	�QÜ7Ü�� Ü21 ��� �=����� 1	� � ��� �� � ��� �¤Ö � �GË.6
Ü7Ü21�� ÜGÜ21�� 1 ����� 1��¹ÜGÜ��(Ü7ÜGÜ�� �=����� 1	� �=��� �	� ����� �§Ö �=�GË.6
Ü3�=1 � ÜGÜ20�� �AÜ � � 1�� 1 � � Ü7Ü30	� 1�0 � � 1	� � � ��� 0 � � ÜCÖ � �GË.6
Ü2��1�� Ü3��1��¹Ü������ 1�� 1  ��(Ü3�� 	� ������� 1	�QÜ2 ���Ü�� �  �� ÜCÖ � �7Ë.6

ç^?EB7S¹S¸Ë#BGÑKH�Ñ.Ó¤J=Ê
H|H%ÑKJzNQ6MBbJ=H*P
:=4§@§<AË.H�@�F¤ÔyJ=Ê
H�Ë.4G?AÑ`J=:=B7NQ?
H%@J=:=BGËYÌ7H#:,ÏWB7Ñ,Ï2N¹JzÊ
NQ?$Ü �
4CÎ½J=Ê
HyÍ7:=47<
?I@!Jz:=<§J=Ê�Öf3WÊ
Hy<
?AË#47?AÑKJz:YBCNQ?
H�@úê`Ü��08;4 <�ë*Jz:YB7ËYÌGH#:(Ï,BGÑ(6�<AËYÊßS¹H�ÑzÑ|BGË#Ë.<
Ð
:=BCJzH>NQ?ºÍGH#?
H%:=B7SqÓ�B7?A@±BCSTÑz40:=H#PR47:zJzH�@²ÑK<
FIÑ`JYBC?[JzNTBCS�H%:z:=47:YÑ|NQ?ºÕ¤NQ47STBbJ=NQ47?$47ÎOJ=Ê
HMÌ¤?
4bÏ2?
Ë.47?IÑ`J=:=B7N¹?[JYÑ.Ö¤3WÊ
H;ÕbB7:zNTBC?IË.H2NQ?MJ=Ê
H(B7?
Í7SQH�H�Ñ`J=NQ6MBbJzH*Í7NQÕ7H�Ñ½BC?�N¹?I@§NTË#BbJ=NQ47?y4CÎ�J=Ê
H|Ñ`JYBCF
NQS¹Ð
NuJ`Ôß4CÎ,JzÊ
H>J=:=BGËYÌ7H%:|B7?A@ÙN¹J�Ë%BC?²FRH�ÑKH%H#?ºJzÊABCJ�JzÊAH><AÑKH>47Î�Ë.47?IÑ`J=:=B7N¹?[JYÑ*NQ6>P
:=4bÕ7H�Ñ�J=Ê
NTÑ
ÑKNQÍ7?ANuØRË#BC?[J=S¹Ô7Ö <'NQÍ7<
:=H �
ê¯FIëWÑzÊ
4bÏ�ÑOJzÊAH(FRH#ÊIB�Õ[NQ4G<
:O47ÎfJ=Ê
H�<
?AË#47?AÑKJz:YBCNQ?
H�@yJz:YB7ËYÌGH#:%Ö �,H#Ð
Ë#BC<IÑKH|4CÎ5JzÊ
H�@
NuáMË#<
S¹J`Ô>N¹?0ØA?A@
N¹?AÍ«J=Ê
H�Ë.H%?GJ=:=B7S�Ë.:=H%BGÑKH7Ó[J=Ê
NTÑ,Jz:YB7ËYÌGH#:,FIH�Ë.476>H�Ñ,ÏOH�BCÌ¤SQÔ
Ë.47?I@§N¹JzNQ47?
H�@MBC?I@0?A47NTÑKH;Ø
JzJzNQ?
Í>Ë#B7?0NQ?[Jz:=4§@§<AË.H(STBC:=Í7H(H#:=:z4G:=Ñ#Ö
3WÊ
NTÑÑzÔ§Ñ`J=H#6 ÏWB7ÑJ=Ê
H#?æH#×[J=H#?A@
H%@ Jz4ÙJz:YB7ËYÌ²J=Ê
H$ÑKJz:=<AË�J=<
:zH�Ï2N¹JzÊæBC?ãBG@
@§N¹JzNQ47?IBCS

ÑB:[<AB7:zH�Ë#476>PR47?
H%?GJ*B7?A@�Ê
NQ?
ÍGHMê�ÑzH#H <'NQÍ7<
:=H  AêíBGëKë�Ö¸3WÊAH«ÑKÔ§ÑKJzH%69NTÑ�B7F
SQH|Jz4>J=:=BGËYÌMJzÊAH
Î¯<
SQS;Ë.4G?§ØAÍG<
:=BCJzNQ47? 4CÎ|JzÊAHßÑ`J=:z<IË�Jz<A:zH7Ó½H#ÕGH#?ãÏ2Ê
H%?æJzÊ
HßË#H#?[Jz:YBCS;Ë.476>PR47?AH#?[JMNTÑÎ¯<
SQS¹Ô
Ê
NT@
@§H#?ßÎ¯:z4G6�Õ¤N¹H%Ï ê�ÑzH#H <'NQÍ7<
:=H  Iê¯FIëzëYÖ�ç^?$J=Ê
NTÑ|Ë#B7ÑzHCÓ¸J=Ê
H�4GFAÑzH#:=Õ7H%@$PI4[ÑKN¹JzNQ4G?AÑ�47Î½JzÊAH
J`ÏO4ºÕ[NTÑzNQF
SQHMË.476>PR47?AH#?[J=ÑBC:=H0Ñz<§áMË.NQH#?[J�Jz4±@§H.J=H#:=6>NQ?
H>JzÊAH0SQ4§Ë#BCJzNQ47?±47Î�JzÊ
HEÊ
NT@
@§H%?
PABC:zJ#Ö=<
<A:KJ=Ê
H#:%ÓbJzÊ
HWNQ?A@§NQ:=H%Ë.J5Ë.4G?AÑ`J=:=B7NQ?GJYÑ�FRH.J`Ï,H#H%?«J=Ê
H,J`ÏO4;H#?A@�PABC:zJ=Ñ'47ÎAJzÊAHWÑKJz:=<AË.Jz<
:=H
ÑKH%:zÕGH*J=4>N¹6>PA:z4bÕGH2JzÊ
H�Ë#47?A@
NuJ=NQ47?
NQ?
Í�47Î5J=Ê
H�H%ÑKJzNQ6MBCJzNQ47?>47ÎfJzÊAH#NQ:2PI4[ÑKN¹J=N¹4G?AÑ#Ö

� ÑKÔ§ÑKJzH%69ÏWB7Ñ;BCSTÑK4>@§H%Õ7H%S¹4GPIH�@0Jz4�ÑzÊ
4bÏ JzÊABCJ(Ë.4G?AÑKJz:YBCNQ?[J=ÑW4CÎ�NQ?[JzH%:z6>H�@§NTBbJzH|Ë.4G6yÐ
P
SQH.×§N¹J`ÔºÑz<AËYÊâB7Ñ«JzÊAH0H#×¤NTÑKJzH%?AË.HM47Î;BßË#476>6>4G?ÙÍG:z4G<
?A@²P
STB7?
H�Ë#B7?âFRH�NQ6>P
SQH#6>H%?[JzH%@
Ï2NuJ=Ê
NQ?ßJ=Ê
NTÑ(Î¯:=B76>H#Ï,47:=ÌRÖ�3WÊAHMÑKÔ§ÑKJzH#6�Ë#B7?Ù@§Ô¤?AB76>NTË#BCSQSQÔEN¹6>PR4GÑzH47:�:=H#STBb×!J=Ê
H�Ë.4G6yÐ
6>47?úÍG:z4G<
?A@²P
STBC?AH0Ë.4G?AÑKJz:YBCNQ?[J#Ö53WÊ
HE47F
Ò`H%Ë�JYÑ�J=4ºFRH0Jz:YB7ËYÌ7H�@±BC:=H0ÑzÊ
4bÏ2?úNQ? <'NQÍ7<
:=H
0Aê�B[ë2BC?I@ <'NQÍ7<A:zH 0Aê�FIë2ÑzÊ
4bÏ�Ñ2Ê
4bÏ JzÊAH�Jz:YB7ËYÌGH#:2FRH#ÊAB�ÕGH%Ñ2Ï2Ê
H%?�JzÊ
H�Ë.47?IÑ`J=:=B7N¹?[J2NTÑ2@§H.Ð
S¹NQFRH#:YBbJ=H#SQÔ>Õ¤N¹4GSTBbJzH�@¸è¤JzÊ
H«47<§J=P
<§J;47Î�JzÊ
H«ÑzÔ§Ñ`J=H#6 Ñ`J=NQS¹S�:=H%ÑzPRH%Ë�JYÑWJzÊAH�Ë.4G?AÑKJz:YBCNQ?[JWB7?A@�NTÑ
Î¯47:YË.H%@�Jz4yØI?A@�BË#476>P
:=476>NTÑzH2FIH#J`ÏOH%H#?EJzÊAH|J`ÏO4yË.4G6>PI4G?
H#?[J=Ñ#Ö

����� ����

������� �	�!#"%$'&�(#)+* ��,.- "%$'&0/�"1)32 � $�45/�"1)32'6�7�) , 6�$'8�)+* � "9$�)38



����� ����

������������ 6�7 ��� ( 2�"9$�&�( 8�)+*37 , )37�*3(��	��2�( )+* ��,.- ( * , � $�"%$	
�( * )32�(��	6�8+"1)3"%6�$ 6
 � 2�"94'4�( $ , 6���	6�
$�( $�)�
 *36� )32'( , 6�$'8�)+* � "%$�)38

����������������� �"!���#$��%'&(���*)(+,�.-/�0-/#$)(�213�	-*40)(5	)(��6�78)49!�-$����:;#$<�+=)()>&�?�*)(+,��-"�"!���#$��%
7���)�@0)4A!�-$����:B#=<�)C+$)�4D��:	+$))(�E�?��4AF���!�)C&�6	�*7G6	��)(��#=-�6�H8�JI�KML0KMLN40��:���#=���0-/��:��G�?��#$6O#$+,��&,P
#$<�)J786	-$)N6�H��Q+=��:��R4*-/#$+=!�&S#=!�+$)ETR#=<�)�-/<���7U7��?+$#,VSW�XY��#=<[Z"&(���*)(+,��-�6	7G)+=�?#$����:A-$���A!��\#,�]%
��)(6	!�-/���[T^6��_�Q&�6	�*7���)�@E-`#=+$!�&�#$!�+=)�V�#$<�)J��&,<���)5�)4AH^+,�?�*)C+,�]#=)B40+=6�7�78)4E#=6"L�a�bdcATR#$<���-
��-3F8)(����)(5	)4"#$6EF8)�40!�)O#$6*-$7G))4e�����*��#=�?#$��6���-�6�Hf#=<�)hgJij+=)(�G40)(+=����:h<���+=401��?+=)B!G-/)�4U���
#$<�)B#$+,��&,Pk����:h&��0&���)�W�l�<��R-mZQ&(�?�*)+=��&(6��0nG:�!�+,�]#=��6	�E��-�H^6�!���4e#$6AFG)N�A!�&,<*�*6	+$)d-/#=��F���)
�?��4o+$6	F�!�-/#(�p�e�?����#=����������:E�U#$+,��&,P.6]5	)(+J-/)�q�!�)(��&()-B#$<��?#�<��r5�)AFG))(�jH^6�!���4o#$6.&�?!�-$)
#$<�)�-$����:���)N&�?�*)(+,�J#=+=�	&,P�)(+s#$6"Ht�����D����#$6E�Q��60&(���G�*�������"!��uW	l�<�)�-/)J����-/#=��F�������#=��)�-�60&(&�!�+
���j�e-/7G�?+,-/)Q-$)�#O6?Hs&(6��0nG:�!�+,�]#=��6	��-�T^)�W :�W81C<�)(�o�eH^)�]#=!�+=)Q+=��&,<.7�������)h7��	-$-$)-d#$<�+=6�!�:�<
#$<�)d&�?�*)(+,�d����4A���R-/6N���"��)��?+$%v�?wE��)s&�6	��40��#$��6	��-f1C<�)(�E-/!�&,<E�O7��R�?��)3�R-xH^+=6���#=6?%v7��?+,�?����)(�
#$6u#$<�)e&(�?�*)+=��V,Wxy3�>)(�*7���6]�k����:e�"!���#$��7���)Q&�?�*)+=�	-B��#hF8)&�6	�*)-O)�@k#=+$)�*)(���.40��w*&(!���#
#$6e&�6	��#$+=��5	)N�E-$�\#=!��]#=��6��*#=<��]#d�R-C&�+=��#$�R&(���G���[�?���x&(���*)(+,�h5k��)(1d-�-/���"!���#=����)(6	!�-/����W

����� ����

��������z��� /�6 8�)+*37 , )37�*3( 8 /�"%)32 , 6���� 6�$ & *36�7�$�4N� �9� $'( , 6�$�8�)+* � "%$�)S�{ 2�( $ )32�( /�6 * � 4O|�"96 �9� )3( 8
)32�( , 6�$'8�)+* � "%$�)S}�)32'( )+* � , - ( * � )+)3(,����)38�)36N~�)�)32'( , 6�$'8�)+* � "%$'( 4"� 6�4�( �R��� $ )32'"%8�(=� � ��� � (�}�)32�(
)+* � , - ( * 2 � 8�~�)+)3( 458+6� (C� � *+)38 6(
 � 6�)32A� 6�4�( � 8



� ºÅ½Â;È %`Ç �GÉKÅ�Â
3WÊ
H$<AÑzH!4CÎ�Þ�NQH!BCSQÍGH#F
:YB7Ñ�Î¯47:�:zH%P
:zH�ÑKH%?[JzNQ?
Í²@§N¹éRH%:zH%?GJ=NTBCS :[<ABC?[J=NuJ=NQH%ÑÏ2N¹JzÊ
NQ?æB±:zNQÍGNQ@
FI4§@§ÔEJz:YB7ËYÌGH#:2ÊABGÑ2Î�BGË.NQSQNuJYBbJ=H%@�JzÊ
HË.47?IÑ`J=:z<AË.JzNQ47?E4CÎ½ÑzÔ§Ñ`J=H#6MÑ2Ï2ÊANQËYÊ�4GPIH%:=BCJzH�NQ?!6>47:=H
Ë.476>PAS¹H#×ºBC?I@±Ë.47?IÑ`J=:=B7N¹?AH%@ÙË.47?
ØAÍ7<
:YBbJ=NQ47?AÑ#Ö�!äN¹JzÊ
NQ?ÙJzÊ
NTÑ�:=H#PA:zH�ÑKH%?GJYBbJ=N¹4G?�Ó�N¹J«NTÑ�H%BGÑKÔ
Jz4>J=:=B7?AÑ`Î¯4G:z69:zNQÍGNQ@�FI4§@§Ô0Jz:YB7ËYÌ¤NQ?
ÍyNQ?§Î¯47:=6MBbJ=NQ47?MFRH.J`Ï,H#H%?$Ë.4CÐ�47:Y@§NQ?ABCJzH;Î¯:=B76>H%ÑW<AÑzNQ?
Í
JzÊ
HB7@�Ò`4GN¹?[J*:=H#PA:zH�ÑKH%?GJYBbJ=N¹4G?�ÓIB7?A@$BCSTÑz4yJz4MH#×§P
:zH�ÑzÑ;BC?A@$N¹6>PR4GÑzH|JzÊAHË#47?AÑKJz:YBCNQ?[J=Ñ2Ë#47:zÐ
:zH�ÑKPR47?A@
N¹?AÍ$Jz4ºJzÊAHEPA:zH�ÑKH%?AË.HE4CÎ(Ê
NQ?
Í7H�Ñ«4G:yBÙË.4G6>6>47?±ÍG:z4G<
?A@úPASQB7?
HCÖ�3WÊ
NTÑ�Ô¤N¹H%ST@
Ñ
FIH%?
H.Ø
JYÑyNQ?úJzH%:z6MÑ47Î;H%BGÑKH04CÎ(P
:z4GÍ7:YBC6>6>NQ?
Í!BC?I@úNQ6>P
SQH#6>H%?GJYBbJ=N¹4G?�Ó�Ï2Ê
NTËYÊâNQ?âJz<
:=?
6MBCÌ7H*NuJ,:zH�B7@§NQSQÔ�PR4GÑ=ÑKNQF
SQH2J=4�BGËYÊ
NQH#Õ7H2:=H%B7S¹ÐíJ=N¹6>H,Î¯:YBC6>H�:YBbJ=H*PRH#:zÎ¯47:=6MBC?AË#H2<AÑzN¹?AÍ�ÑKJ=BC?
Ð
@
BC:Y@�ÊIBC:Y@§Ï,B7:zH7Ö

� "��>"�Ä�"�Â;È " �
� ����v,´bUO\`w[_�_�c�a[t(Z#a¤t���´ r'hiX§c%©m©mZC´��½V�Z%©o®¯]`hi_�V�]^\KZ%¨K°7hiaGg2c%dI¨Yc�_�XG©mVz¬|n�]^\`w[¨z]`wG\`VYn�dQc#\�lChin^w¤Z%©
n^V=\`l�c�hia[g7´ � a
	����	����������������������
 !�"���#���%$'& �(�)�*�#+-,�./�*021!,3�����465��7�8	9��5(��+"�"�*=j'X¤Z#g�VYn
: �*; :)< j¤r'c%\^d¹wIj7=O\`VYVY¨YV�j[~b�*;7~%~|x7V=XG]`VY_;s§V=\,� :�:�: ´fµO©in^c�]`c|Z%XGX§V�Z#\�hiax7X7\`hmaGg�V=\�»IVY¨=]`w7\`V
>Oc%]`VYn�hia>r'c%_�X[wG]`Vz\Ox7¨YhiVYaG¨YV�´

� ~?�«rO´A@WZ.\^\`hmnY´B=,V=c�_�V=]^\^p$d¹\`c%_�lChmn^w[Z%©½_�c%]`hic�aA´ � aÙµ*´5}'©mZ%°�V�j'VYtGho]`c%\�j�$C��+"�"DEF G�����"���[j
¨K¦¤Z#XG]`V=\2�IH7j¤X[Z%g%VYnO~)H�J�;7~ <)K ´GL � vú��\`VYn^nYjI� :): ~C´

� JE�M=;´!@WZ#g�V=\�jN=;´N=O\`w[ab·�Z#©ut
jIZ%a¤t�{|´IvRc�pCZ%_�ZC´2O[V�Z.]`wG\`V=®�s[Z%n^V�t�l7hin^w[Z%©�n^V=\`l�c%hmaGg>Z%a[t�ho]`n
Z#X[X[©ihi¨�Z.]`hmc%a>]`c|]`VY©iV=\`c�s§c#]`hm¨=nY´ � aQP;´7=O\KZ%VzdQV�j
V�t7ho]`c%\�j!R*�S+TI&"& �U����7+NVC�(W���+"�#��XS4E��+T�./�`´Aef©o®
n^VYlChiV=\�jA� :):(Y ´

� K ��U(´#vIV=\�ZYc�X§c%w[©ic�nfZ#a¤t[��´%x\Z=VY©ihmn^°ChT´GvI\KZ%¨K°Chia[gO·�ho]`¦;{�Z%©i_�Z%a*n^a¤Z#°�VYnY´ � a;µ*´%}'©mZ%°�V�j#V�tGho]`c%\�j
$���+"�"DE8 !�"���#���Gj[¨K¦¤Z#XG]`V=\2�%j[X[Z%g�V=n]J�;7~)^C´!L � vú��\`VYn^nYjR� :�: ~C´

� Y �2��´Ar'hiX§c�©i©mZZ#a¤t>µ*´§}'©mZ%°�V�´_$C��+"�"DE` !�"���#���[j¤¨z¦[Z%XG]`Vz\a=,VYc%_�V=]^\^pydu\`c�_bPOhin^w¤Z%©�Lc#]`hic�aIj
X[Z%g�V=n�� <�: ;7~)^�~C´O� :�: ~C´

� HE��U(´9=;´�»Ac�·�V�´c�Oc%s[w[n�]«_�cCt7VY©o®ís[Z%n^V�tº_�c%]`hic�aÙ]^\KZ#¨z°Chia[g�]`¦7\`c�wGg�¦Ù]`¦GV>hmab]`VYg#\KZ#]`hic�a±c#d
n^V�Z.\`¨z¦MZ#a¤tyVYn�]`hi_�Z.]`hmc%aI´'R*�S+T��*�S5(+"�#���S5(&Nde��fe�*�S5(&g���ihj��.'klf\+T��8 G�����"���[j < 
�~ � �i�%��J?;[�.~%~Cj
� :�: ~b´

� m ���¸´�nEw[aGn^¨z¦�Z#a¤to=;´�@Ohi\�Z=hmaGg�V=\�´��OVYZ%©o®¯]`hm_�V�lChin^w¤Z#©�]^\KZ%¨K°7hiaGg�c%dSJ#®�UWc�sb¿^V=¨=]`nI·�ho]`¦*t7p7a¤Z#_�hi¨
¦[Z%a¤t7©ihmaGg0c#d,cb¨=¨Y©iw[n^hic�aA´ � a
	9�����������"�(���p���q+-,\8r�s(setpR*�7+T����75�+"�#���75�&ohj�)���I�����7��8�)�
V���W��(+"�#�I�o5��S�2$uf\+#��./5(+"�#���Gj¤X[Z%g�V=n,~ < H < ;7~ < m J7j�� :): m ´

� < �«rO´l@,Z#\^\`hinY´OvI\KZ%¨K°Chia[g|·�ho]`¦>\`hmg%hmtM_�cCt7VY©inY´ � aMµ�´§}'©mZ%°�V�j§V�t7hi]`c#\�jG$C��+"��DEv G�"���#�)�[j§¨K¦¤Z#XG®
]`V=\ K j¤X[Z%g�V=n YE: ; m J7´wL � vú��\`V=n^nYjR� :): ~b´

� : �ML0´ � n`Z#\KtZ%a¤t>µ�´¤}5©uZ#°�V�´½r�x]>OU2ej>2xGµfv � x]>ú®5¨Yc�a[tGho]`hic�a¤Z#©�tGV=a[n^ho]qp«XG\`c%X¤Z#g�Z#]`hic%aMd¹c%\
lChin^w¤Z#©A]^\KZ#¨z°Chia[g7´AR*�7+T����75(+"�#�)�75(&�de�)f\���75�&N����hj��.'k7f3+T��Q !�"���#���Gj§~ : 
���� � Y ;7~ < j�� :):�< ´

� �I^E�2>*´CU2Z%wG¨z¦GV=\�j3L0´7UW¦[c%_�V�jey[´Gv,´G»RZ%X7\`VYn�]\zV�j[Z%a[tq=;´\�½hml�VYnY´jLcCt7VY©i©mVYt�c�sb¿^V=¨=]½X§c�n^VWVYn�]`ho®
_�Z.]`hmc%ayZ#a¤t�]^\KZ#¨z°Chia[g|sbp«_�c�aGcb¨Yw[©mZ.\OlChin^hic�aA´ � aQ	9���������)�"�����_���o+-,3|{C�*�#+"����,~}85(�*,e���l
 !�"���#����hj���I�I�����S��=j¤X¤Z#g�VYn,~ K�: ;C~ Y)< j�� :): J7´

� �%����µ�´bU(´(nEc%\^\KZ%©i©TjS=;´bU(´GxCw[©i©ihml%Z%aAjCZ%a[t�{|´bU(´C}�Z#°�V=\�´R�¸c�n^V½\`V=³¤aGVY_�VYab]fc%dRZ%¨=]`hil�VO_�cCtGVY©in
wGn^hmaGgEdQc#\`¨YVYn�hma�J%U(´ � a�yG´�e�°7©iwGa¤tG¦AjfV�tGho]`c%\�j�	������������������8���Q+-,3
1!,��"�����9f\���*k3�5��
hj���I�I�����S��o�)�vhj��.uklf\+T��]D��"���#���8���ah�ha u� s��E�.jCl�c�©iw[_�V½~bjbX¤Z#g�VYn�J K ��;eJ Y ~CjSLyZYpy� :):)K ´

� ��~?��e�´�LyZ#\`¨K¦¤Z%a[tAj5�¸´5}'c�w7]`¦[VY_*pbjgO'´'r'¦¤Z#w[_�V=]^]`V�j5Z#a¤t6P;´ALc%\`VYZ%wI´
�Oc%s[wGn�]|\`V�Z%©o®¯]`hi_�V
lChin^w¤Z#©G]^\KZ%¨K°Chia[g�w[n^hia[g�Z*~.U,®�J%Uú_�cCtGVY©o®�s¤Z#n^V�t|Z#X[XG\`c�Z%¨K¦I´ � aM	������*�����"�(���]���9R)h�ha u� s(s%j
l�c%©iw[_�V;�%j¤X[Z%g�V=n,~EH�~I;7~)H < j
{2V=\`°bpC\KZ7jS=O\`VYV=¨YV�j
~E^?;C~ m x7VYX7]`VY_(s§Vz\W� :):�: ´

� �IJE�2P*´ x§´eP'Z.\KZ�tGZ#\KZY¿`Z%aA´��g�T2�9����f�kl�����N�T]$'& ���W���5��a5)�7�81!,3��"�uVC�kl�������S+#5(+"�#���3�`´�>Ow[_(s§Vz\
�I^�~;hia�=O\KZ%tGw¤Z.]`V�vRV=¬C]`n�hiaQLyZ#]`¦GVY_�Z#]`hi¨YnY´§x7X7\`hmaGg�V=\^®�PfV=\`©mZ%g7jI� : m K ´



� � K ��U(´ @*´fxGZ.]^]`hmaGg�V=\�Z%a¤t x;´ »f´gnEV�Z�l�V=\�´6�g�T2������f�kl�q5)�7�`5(& ���W���5�� � �#+-,65*k(kw& �#��5(+"�"���S�M+#�
kS,�4)���#�I���G�����.�I+"�*4���5��S�/.2��*,\5��3�#�I�`´!>,w[_;s§V=\�H7�½hia�µOXGX[©ihiV�tiLyZ#]`¦GVY_�Z#]`hi¨�Z#©
x7¨=hmV=a[¨YVYnY´
xCXG\`hia[g%V=\^®�P5V=\`©mZ#gGjA� :�< H7´

� � Y ��v,´CU,\`wG_�_�c�a[t|Z%a[tM��´Gr'hiX§c�©i©mZ7´jP,hin^w[Z%©¤]^\KZ%¨K°Chia[g;Z%a¤t�¨Yc%aC]^\`c%©
w[n^hia[g;»IhiVWZ#©ig�VYs7\KZ%nY´ � a
	9�����������"�����~���[R��A��� hj���I�I�����S�*p�)�Bhj��.uklf\+T��% !�"���#��� 5��S�Q	�5(+#+T����6VC��������3�#+"�#���Gj
l�c%©iw[_�V2~bj¤X[Z%g�V=n'H Y ~I;eH Y m j!O[c#\^]Or'c�©i©ihia[nYjAr'c%©mc#\KZ�t7cGjA~EJ?;7~ Y y�w[aGV(� :):�: ´ � efe5e�´

� �IHE�ML0´#µ�\`_�n�]^\`c�a[g�Z#a¤t�µ*´.�
hin^n^V=\`_�Z#aI´(�½c�sGw[n�]Ic�sb¿^VY¨z]�]^\KZ%¨K°7hiaGgG´ � a_	�����������������������X7����)�7�
$]���#5���hj���I�I�����S�*[���6hj��.'klf\+T��� !�"���#���[jGX¤Z#g�VYn YE< ;eH�~Cj¸� :�:�Y ´

� � m �ML0´���Z#]`V=\`n^c%a Z#a¤t�O'´���Z#cG´æe���¨=hmV=aC]�s[hia[Z#\^p²n^X[Z%¨YVMX[Z#\^]`ho]`hic�a[n�dQc#\y¦GhutGtGVYaÙn^wG\^dTZ#¨YV
\`VY_�c.l%Z%©�Z#a¤t$n^c�©ihmtº_�cCtGV=©mhiaGgG´��o�"���I��I+T�5��S��hj��.'klf\+#5(+"�"���75(&o�C���.�I+"�*4#j Y 
 Y � � K(<�Y ;
Y ^�J7jI� :): ^7´

� � < �2y[´jLyZ%¨.r'c#\`_�hm¨K°$Z%a[t$µ*´�}5©uZ#°�V�´!x7X¤Z.]`hmZ%©�tGV=X§VYa¤t7VYa[¨YV�hia!]`¦[V�c�sGn^V=\`l%Z#]`hic�aßc%d½lChin^w¤Z%©
¨Yc%ab]`c�wG\`nY´ � a6	������������������M���2+-,3	��� ��+-,Q��fe����k3�5)�chj���I�I�����S�*M���Fhj��.'k7f3+T��iD��"���#�)�
���|h�ha '� s�
I��j[X[Z%g�V=n m H Y ; m < ��j¸� :�:�< ´

� � : �ML0´?@,Z�Z%g,Z%a[to@½®�@;´�>,Z%g�V=©¯´7vA\KZ%¨K°7hiaGgOc#d¤¨Yc%_�X[©iV=¬�tC\`hmlChia[g½_�Z%aGcbVYw[lb\`VYnIhia�]^\KZ���¨�hi_�Z%g%V
n^V�bwGVYa[¨YV=nY´AR*.�5���_5��7�6 G�����"����hj��.'k7f3+"������jA��H$� Y � m ; Y ~ m j�� :):�< ´

� ~E^E�2y[´#{|´%µOg%g�Z.\^·�Z%©Tj��;´�r�Z#hTj)næ´%»AhuZ#cGj�Z%a¤t*}O´�xGZ#s¤Z#]KZC´\>,c�a7\`hig�hmt;_�c#]`hmc%a|Z#a¤Z%©op7n^hin���Z.\^]`hi¨YwG®
©mZ#]`VYt«Z#a¤t�VY©mZ%n�]`hi¨,_�c#]`hic�aI´uhj��.uklf\+T��p G�����"���p5��S�_R*.�5�������7�(��*��+#5��S���"����j m ^$
�~ � �i� K ~�;
� Y H7jI� :):�< ´

� ~b����U(´|=;´2»Ac�·�V�´ O¸ho]^]`hmaGg±X¤Z.\KZ%_�V=]`V=\`hin^V�tcJ#®�U�_�cCtGVY©in>]`c²hi_�Z%g%VYnY´ R��A��� 1���	G$u}qRzj
�IJ 
 Y � � K)K �*; K�Y ^7j�� :): ��´

� ~%~?���;´AUWVY©mZ#_�Z#\^\`V�Z#a¤t�x;´�O[Z%w[g%V=\KZ%nY´2J%U Z.\^]`hm¨=w[©mZ#]`V�t�_�cCtGVY©in�Z#a¤t0_;w[©o]`ho®�l7hiV=·¶]^\KZ%¨K°7hiaGg
·�ho]`¦En^hi©i¦[c%wG]^]`VYnY´ � a`	������*�����"�(���2���oR)h�ha u� s(s%j
l�c�©iw[_�V|~CjIX¤Z%g%VYn m �IH?; m ~C�%j�{2V=\`°bpC\KZ7j
=O\`VYV=¨YV�j
~E^?;C~ m x7V=XG]`VY_;s§V=\W� :):�: ´

� ~EJE��v,´fU,\`wG_�_�c�a¤tEZ%a¤t6��´5r'hmX§c%©i©uZC´ �½V�Z%©o®¯]`hi_�V«]^\KZ#¨z°Chia[g0c%dW¨=c�_�X[©iV=¬�n�]^\`w[¨=]`w7\`VYn|·�ho]`¦
c%aG®�©ihmaGV2¨�Z%_�Vz\KZ;¨�Z#©mhis7\KZ#]`hic�aA´ � ap	������������������_���u{u���#+"�"��,~}�5(�*,e�"�78 !�"���#����hj���I�I�����S�*
r(s�s(s%jGl�c�©iw[_�V2~CjGX¤Z%g%VYn Y m K ; YE< J7jw>Oc%]^]`hia[g%¦¤Z#_yjA�IJ?;[��H�x7V=XG]`VY_;s§V=\W� :):�: ´
}�LqP�µ�´


