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

132547698�:;:=<?>
@
A	B >*C
DE@EFGC)4 B 4IH52�JK:76'L5MNDO>*@ A H5P7FQH5>
>*@EFGH5P�R.>*LS4I@TDO6�>*HUD

V FQWTMS4 B JK:?6�L5MXDEFQH5PZY[47\
] H5FG<7>*@EWTFGD_^`:Ia	Jb4 B FGac:?@TH5Fd4Ne5fX4IHgR.FG>*P?:

Y[4'h7: BQB 4Xe5JK1jiUkIl?i?mon_l7pUlUq

r >
HsD3R�4)<;FQ2ut B WE>
H
R.>
LS47@vDO6�>*HUD$:7a(wu>*25FGC)4 Byx HNac:?@E6'4IDOFGC*W$47HX2 x 6'47P?>�1�HS4 B ^NWTFQW

Y[47\z:?@O4IDE:?@T^{:7a x 6{47P7>�13HS4 B ^;WEFQW
1.4 B \z:?@EP ] H5FG<7>*@EWTFGD_^

R.>
H56{4I@E|

} 4IDO~S4IHgR.> r 47@E2X> B >
\�>
H�eX��F BQB h7:7H5>*W
e���4 B D$YyFQP?:?H
A	B >*C
DE@EFGC)4 B 4IH52�JK:76'L5MNDO>*@ A H5P7FQH5>
>*@EFGH5P�R.>*LS4I@TDO6�>*HUD

� 47@O4 BQB > B 1�@EC�~5F�DO>*C�DOM5@T>���>
WE>)4I@EC�~ Y[47\
J B >*6�WE:?H ] HXFG<?>
@EWTFGD_^

J B >*6�WE:?H�eSf5J�k7i7�?m7pIn_l?iX���

�	B >*47WE>�25FG@E>*C�D$C*:?@T@E>
WELz:?H525>
H5C*>�DO:5�

132547698�:;:=<?>
@
A	B >*C
DE@EFGC)4 B 4IH52�JK:76'L5MNDO>*@ A H5P7FQH5>
>*@EFGH5P�R.>*LS4I@TDO6�>*HUD

J B >*6�WE:?H ] HXFG<?>
@EWTFGD_^
J B >*6�WE:?H�eSf5J�k7i7�?m7pIn_l?iX���
>*6'47F B �(4I~5:N:=<7>*@��.C B >*6�WE:7H���>
25M
LX~5:?H5>I�3���?�7ps��n��U�I�on�m?m?q?q

� 1��"�[���7�7ps�_n_�U�7�on��7iX�=lNeX4IDTDOH��	1�2S47698�:N:=<7>*@

�



�"������ 
¡;¢=�
£`¤¦¥U¤�§v¨O©vª¬«5¤®­°¯s±�²=¤�³;­=³µ´=±=©vª¬¶�·s¸¹¶_±$ºd»s§_¤	ªµ¯I¶_¤�¯s§�ª¬¶�¼�¥s­)¶�­$ºG©�±�¸½¸3»s³¬¶�ªµ¾;³¬¤¿²?ªµ¥U¤�±$¨�­=¸�¤�©v­=§y¶_±

¨O©�¤�­)¶_¤�­�§_¾N­)¶�ªµ­=³ÁÀc¶_¤�¸�¾5±=©v­=³z±7¨�¨�»U¾N­=¯s¨O¼Z¸�­)¾�ÂÄÃÄ·s¤�¨�­=¸�¤�©v­"³µ­�¼=±�»U¶Kª�§¦­=§�§�»;¸�¤�¥�¶_±�©�¤�§_¤�¸�«;³¬¤
­�§_¤�¨�»U©Tª¬¶�¼"²7ª�¥U¤�±�¯U¤�¶�Å®±=©�ÆXÂ¿ÃÄ·U¤°±?¨�¨�»U¾;­=¯;¨O¼�¸�­)¾�ªµ§	­�¶�ÅÇ±)À�¥sª�¸�¤�¯s§�ª¬±�¯;­=³5©v­=§_¶_¤�©Èª�¸�­)´=¤=É;»s¯sª¬À
ºG±=©T¸�³¬¼b¥sªµ§_¶_©vªµ«;»U¶_¤�¥°ªµ¯°¶�·s¤[Ê;±7±=©_Àc¾;³µ­=¯s¤=Â�Ë¿­=¨T·�¸�­)¾�¾;ª¬Ì7¤�³�¨O±�¯I¶�­=ªµ¯s§�­Ä«Nªµ¯s­)©�¼K²*­=³�»U¤=É*§vª¬´�¯sª¬ºQ¼7ª�¯U´
Å¦·U¤�¶�·U¤�©°¶�·s¤�¥U¤�§�ª¬´�¯s­)¶_¤�¥{ÊN±I±=©v§�¾;­=¨O¤�ªµ§b¤�¸�¾s¶�¼'±=©�±7¨�¨�»U¾Nª¬¤�¥SÂ3ÍÎ¯s§�¶_¤�­=¥`±=ºÇ¶_©T­=¨�Æ?ªµ¯U´Ï±=«?Ð_¤�¨O¶�§�É
±�»U©.¯U±�²=¤�³(­=³¬´=±=©vªµ¶�·s¸Ñ±=¾5¤�©v­)¶_¤�§3«7¼�©�¤�¨O±=´�¯sªµÒ�ªµ¯U´�ºQ©�¤�¤�§_¾N­=¨O¤=Â/Ã¦·U¤�«s©v¤�²7ª¬¶�¼`±=ºÄ±=¾5¤�©v­)¶�ª¬±�¯s§3ªµ¯
¶�·U¤Z­=³¬´=±=©vªµ¶�·s¸9­=³µ³¬±
Å¦§�­`¥U¤�¯s§_¤Ï§_¾N­)¶�ªµ­=³(±7¨�¨�»s¾;­=¯s¨O¼�¸�­)¾ ¶_±`«5¤Ï¶_¤�¸�¾5±=©v­=³µ³¬¼Ó¨O±�¸�¾;»U¶_¤�¥ ­)¶
©�¤�­=³ÁÀc¶�ªµ¸�¤	²7ªµ¥s¤�±°©v­)¶_¤�§�Ây£`¤È¥s¤�¸�±�¯s§_¶_©v­)¶_¤¦±�»U©Ç­=³¬´=±=©Tª¬¶�·s¸Ô±=¾5¤�©v­)¶�ªµ¯U´$ª�¯�§_¤�²=¤�©v­=³N¥U¼7¯;­=¸�ªµ¨(§�¨O¤OÀ
¯s­)©vª¬±�§�ÂyÕ?ª�¯s¨O¤Ä¤�­=¨v·"ªµ¯U¾N»U¶yªµ¸�­)´=¤¦¾NªÁÌ7¤�³Uª�§[¾s©�±?¨O¤�§�§_¤�¥�ªµ¯s¥U¤�¾5¤�¯s¥U¤�¯I¶�³¬¼=É=Å®¤È­=³µ§�±�¥U¤�¸�±�¯s§�¶_©v­)¶_¤È­
¾;­)©v­=³µ³µ¤�³;ªµ¸�¾N³¬¤�¸�¤�¯I¶�­)¶�ª¬±�¯�¶�·;­)¶®­=¨T·sª¬¤�²=¤�§Ä³µª�¯U¤�­)©Ç§_¾5¤�¤�¥s»s¾�±�¯�­.¸�»s³µ¶�ª¬¾s©�±?¨O¤�§�§_±=©®­)©v¨v·sªµ¶_¤�¨O¶�»U©�¤=Â
Ö�±=¶_¤�¯o¶�ªµ­=³N­)¾s¾;³µª�¨�­)¶�ª¬±�¯s§yªµ¯s¨�³�»s¥U¤	§�»U©�²=¤�ª�³µ³µ­=¯s¨O¤=É=©�±=«5±=¶�ªµ¨�§�Éo²?ª¬©�¶�»s­=³?©�¤�­=³�ª¬¶�¼=É7­=¯s¥�¸�­=¯7»Uºd­=¨O¶�»U©vªµ¯U´
¤�¯o²?ª¬©�±�¯;¸�¤�¯o¶�§�Â

×uØUÙ�Ú�Û�ÜoÝÇÞ7ß :;C*C
M5LS47H5C�^�6{4IL�e5LS47@E4 BQB > B 4 B P?:7@EFGDE~56�W*es<NFG25>*:ZFG6{47P7>
L5@T:NC
>*WTWEFQHXP5eS@E:?\z:7DEFQC*W
e5@E>*4 B nÎDOFG6'>34 B P?:7@EFGDE~56�W

k



� FGP?M5@T>Ï�?�	1à<NFG25>*:ZC*476'>
@O4ÏH5>�D_áK:?@T|��

â ã !`�(�	��- � �$�(�*��!

�ä>�25>
WEC
@EFQ\z>�4�H5:=<?> B 4 B P?:?@TFGDO~X6åDO:�acM5WE>�FQHUDO>
H5WEF�D_^�2S4IDO4�ac@E:76æ6�M B DOFQL B >.<;FQ25>
:{C*476'>
@O47W$DO:�C*@T>)4IDE>
4gWTLS4IDOFQ4 B nÎDO>
6'Lz:?@O4 B :NC
C*M5L547H5C
^ä6'47L��gç°~X>/C)476�>*@E4 B 4=^7:?MXD"FQW�4IWEWEMX6'>
2èDO:�@T>*WE>
6�\ B >/4gWT>*C*MX@EFGD_^
<;FQ25>
:`H5>
D_áÈ:?@T|z� � FQP?M5@T>{�ÏF BQB MXWTDO@E4IDO>
W.4`Lz:?WEWTFQ\ B >">*HU<;FQ@T:?H56�>*HUD�:?\5WT>*@v<?>*2ä\U^gac:?M5@�C*476�>*@O4IW*��ç°~5>
:;C*C*MXLS47H5C�^u6'47LÓFQW�4ZD_áÈ:In�25FQ6�>*H5WTFQ:?H54 B @O47WvDO>
@�FG6{47P7>7eSM5H5F�ac:?@E6 B ^'25FGWTDO@TFQ\5MNDO>*2uFQH�DO~5>�éS:;:?@vn�L B 4IH5>7�
A 47C�~ê6{47L¹L5F�ëN> B C*:?HUD�4IFQH5W�4è\5FGHS47@v^¹<I4 B MX>7e$WEFGP?H5FGaì^;FGH5P�á$~5>�DO~5>
@�DE~5> 25>
WEFQP7HS4IDO>
2½éS:N:7@EWEL547C*> FGW
>*6�LXD_^�:?@$:;C*C
M5L5FQ>
2�� � FQP?MX@E>�kZF BQB M5WTDE@O4IDE>*W°4ZL�:7WEWEFG\ B >�:;C*C
M5LS47H5C�^�6{4ILÓac:?@bDE~5>�WEC*>
HS47@TFQ:�25>*L5FGC
DE>*2
FQH � FQP7M5@E>ä�?ebá$~5>*@T>�P?@T>
^íC*> BGB W�FQH52XFQC)4oDO>�DO~5>�WTLS47C
>�FQW':NC
C*M5L5FG>*2½4IH52Ôá$~5FGDE>gC
> BQB W'FGH525FGC)4IDE>uDO~X>
WEL547C*>'FQW�C B >)47@
�/1åWTLS4IDEFd4 B ac@O4I6'>Z:7aÈDO~5>�:NC
C*M5L547H5C
^ä6'47LäFGW�C*:?6�L5MXDE>*2äac@T:?6î4uWT>
D�:7a°FGHsDE>*H5WTFGD_^
FQ6'47P?>
W*e;:?H5>�Lz>*@bC*476�>*@O4NeXC)4ILXDOM5@T>*2�WEFG6�M B D�47H5>
:?M5W B ^ZM5WTFQH5PZ4�Wv^NHXC*FQHXP�WTFQP?H54 B �ÇçÇ>
6'Lz:?@O4 BQB ^7e;4�H5>
á
:;C*C*MXLS47H5C�^Z6{47LZac@O4I6'>°C*47H{\z>$C*:?6�L5MXDE>*2�:?H'>*47C�~{HX>
á½<;FQ25>
:�ac@E476�>°WT^;H5C�WEFQP7HS4 B �Çç°~sM5WKFGH�>�ï�>
C
D*e
DO~X>�6'47L�FQW°F�DOWT> B aÇ4�<;FQ25>
:'WTFQP?H54 B e;á$~5>*@T>�DE~5>�L5F�ëN> B <74 B M5>
W�2X>*H5:7DE>�WELS4IDEFd4 B n�DE>*6�L�:?@E4 B :NC
C*M5LS4IH5C
^7�
1ðDO@E4725F�DOFQ:7HS4 B 47L5LX@E:U47C�~uDO:{DE~5FQW�L5@E:?\ B >*6ñFGW3\S47WT>*2òM5Lz:?HgDE@O47C�|sFQHXP/:?\;óT>
C
DOWÏ��WE>
>�ac:?@3FGH5WTDO47H5C
>

ô k?qoõd���.ç°~5>Ïö�÷�ø?ùXú"û üoý�þsú=ÿ����ZLS47@O4I25FQP?69WvD�47@vDOW3á$F�DO~ 4/6�:;25> B :7aÄ>*6�LXD_^uWELS4IC*>Z47H52�� BQB W3FGD�á$FGDE~
:?\5WT>*@v<?>*2ò:?\sóT>*C
DEW*� � FQP?M5@T>�m{F BGB M5WvDO@O4oDO>*W�4{Lz:?WTWEFQ\ B >�FQ6�L B >
6'>
HsDO4IDOFG:?H�� x HuDO~5FGW3C)4IWE>7e�:?\;óT>
C
DOW3WEM5C�~
47WÄDO~5>�@E:7\�:7D¦6�MXWTD¦\�>�WE>
P?6�>*HUDO>
2/FQHZDO~5>�FQHX25FG<;FQ2XMS4 B C*476�>*@O4�<;FQ>�á$W*�¦fN>
P?6'>
HUDO>*2{:?\;óT>*C�DOWK47@E>°DO~X>*H
C*:7@E@E> B 4IDE>*2�\z>
D_áÈ>*>*H¹6�M B DEFQL B >/C)4I6'>
@O47WÓ�ìDO~5>�C*:7@E@E>
WELz:?H525>
H5C*>uL5@E:7\ B >
6/��47HX2í\z>
D_áÈ>*>
H¹6�M B DOFGL B >

m



� FQP?MX@E>�kN�	1 WEL54IDOFQ4 B :;C*C*MXLS47H5C�^`6{4IL��

ac@O4I6'>
W(:=<?>*@	DEFQ6�>��cDE~5>bDO@E47C�|sFQH5P�LX@E:?\ B >*6{���ÇR�4ID�4�4IWEWE:;C*FQ4IDOFG:?H�6�>
DE~5:N2XW®DO@E47C�|�á$~5>
H':7\;óT>*C�DOWÄ>*HUDO>
@
47H52 B >*4=<7>�DE~5>��S> B 25W�n_:7adnÎ<;FQ>
áÔ:7ayFQHX25FG<;FQ2XMS4 B C)4I6'>
@O47W3�cDE~5>3C*476'>
@O4�~S47H525:IïuLX@E:?\ B >*6{���(fN>*P?6�>*HUDE>*2
:?\;óT>
C
D¦L5@T:?L�>
@TDEFQ>*W
eUWEM5C�~'47W	@T>*P?FG:?HÏC*>
HsDE@E:?FG25W*eUC*47H�\�>°M5WT>*2Z<;Fd43DO@TFd47HXP?M B 4oDOFQ:7H�DE:�2X>
DO>
@E6�FQH5>K:?\;óT>*C�D
B :;C)4oDOFQ:7H5W*�
t.M5@ÏH5:=<?> B 47L5L5@T:U47C�~�FQWÏ\S4IWE>*2�M5Lz:?H DO~X>`öÎ÷�ø?ùNú û �	�Iú=ú
����øsÿ
ú�Lz>*@EC
>*LXDEMS4 B L547@O472XFQP?6 ô �=koõÎ�

t.M5@Z47L5LX@E:U47C�~ WTDO47@TDEWÏá$FGDO~ 4 6�:N25> B :7a�:NC
C*M5LXFQ>*2 WEL547C*>Ó47H52
� BGB W�F�DÏá$FGDO~�:?\XWE>*@v<?>
2íac@E>
>*WTLS47C*>I�
� FGP?M5@E>�pÏF BGB M5WvDO@E4IDO>
WÈ:?MX@KFQ6�L B >*6�>*HUD�4IDEFQ:?H�� x H{DE~5FQWKC)47WT>7eXLXF�ëN> B Wb:7a[:?\5WT>*@v<?>*2�:?\sóT>*C
DEW���WTM5C�~Ó47WKDO~X>
@E:7\�:7D��.47@E>ÏFGP?H5:?@T>*2�� x HXWTDO>*472�e¿FGD�FGW.DO~5>ZL5FµëN> B W.DE~S4ID�47@T>ÏM5H5C�~S47HXP?>*2 ac@E:?6 DE~5>Z\S47C�|sP?@T:?M5H52òDO~S4oD
C)4IM5WE>�4/C*> BQB :Ia¦DE~5>Ï6�:N25> B DE:`\�>ÏC�~S4IH5P?>*2�e[ac@T:?6 :;C*C
M5L5FG>*2�DO:�>
6'LXD_^7�"ç°~5>ZM5HXFQ:?H :7aÄac@T>*>*WTLS47C
>*W
47WÈ:?\5WE>
@T<7>*2Ó\s^�DO~X>36�M B DOFGL B >$C)4I6'>
@O47WÈC*@E>*4IDO>
W°4"@T>)47WT:?HS47\ B >3L5FGC
DEM5@E>.:IayFGDEWKFQHU<7>*@EWT>7eXDE~5>.:;C*C
M5L5FQ>
2
WEL547C*>I�
ç°~5>�472X<I47HUD�47P7>*W$:7aÇ:?M5@$47L5LX@E:U47C�~u6{4)^{\�>�WEMX6'6'47@EF��*>
2�47W°ac: BQB :�á$W
�
� x H�DO~5>$DO@E47C�|sFQH5PIn�\S47WT>*2/4IL5L5@E:?47C�~�esL5F�ëN> B W¦6�M5WTD¦\z>�WT>*P?6�>*HUDE>*2ò�cP?@E:?MXL�>
2��(FQH�:?@E25>
@¦DE: B :NC*4IDO>
:?\sóT>*C
DEW*� x HòDO~5>�ac@T>*>
WELS47C
>�n�\S47WE>
2 47L5LX@E:U47C�~�e[DE~5>*@T>ÏFQW�H5:�WT>*P?6�>*HUD�4oDOFQ:7H�� A 47C�~ L5F�ëN> B ac@E:?6
>*47C�~uC*476�>*@O4ÏFGW°L5@E:;C*>
WEWE>
2�FQHX25>*Lz>*H52X>*HUD B ^?�

� x HòDO~5>ÏDE@O47C�|sFQHXPIn_\S4IWE>*2ä47L5LX@E:U47C�~�eÇ2S4oD�4Ó47WEWT:NC
Fd4IDEFQ:?H 6�>
DE~5:N2XW�6"M5WTD�\z>�MXWE>*2 DO:�WE: B <?>ZDO~X>
p



� FGP?M5@E>$mN� x HZDO~5>$DO@E47C�|sFQH5PIn�\S47WT>*2'47L5L5@T:U47C�~�es:?\;óT>
C
DEWb47@T>�WT>*P?6�>*HUDE>*2{FGHZFQH525F�<;FQ25MS4 B C)476�>*@E4.<NFG>
á$W
�
R�4IDO4�4IWEWE:;C*FQ4IDOFG:?H�6'>�DO~5:;25W�C*:?@T@E> B 4IDE>�DE~5>�:?\;óT>*C�DOW�\�>�D_áK>
>*H�C*476'>
@O47W�47H52u:=<?>*@$DOFG6'>I�Èç¿@EFQ47H5P?M B 4on
DOFG:?H�:?H�:?\;óT>
C
D�L5@E:7L�>
@TDOFG>*W B :;C)4oDO>*W°:7\;óT>*C�DOW�FQH/DO~X>�6�:?H5F�DO:?@T>*2�WEL547C*>I�

C
:?@E@T>*WELz:?H52X>*H5C
>7eÈDE@O47C�|sFGH5P5eÈ47H52�C)476�>*@E4on_~547H525:7ï¹L5@E:7\ B >
6'W
� x H DO~5>/ac@T>*>
WELS47C
>�n�\S47WE>
2½47LNn
L5@T:U47C�~�e5DE~5>*@T>�FQW°H5:�2S4IDO4�4IWEWE:;C*FQ4IDOFG:?H��	R�4oD�4"acM5WTFQ:?HÓFQW°Lz>*@vac:?@E6�>*2Ó4ID°DE~5>�L5F�ëN> ByB >
<7> B �

� x H�DE~5>òDO@O4IC�|;FGH5PIn�\S47WE>
2à47L5LX@E:U47C�~�e�DE@EFQ47H5P?M B 4IDOFG:?H5W/6"M5WTDg\�> C*:?6�L5MXDE>*2 :7HNn B FQH5>I� x H�DO~X>
ac@T>*>*WTLS47C
>�n_\547WE>
2 47L5L5@T:U47C�~�e�4 BQB DE~5>�H5>*C
>*WTWO47@v^ÓDE@EFQ47H5P?M B 4IDOFG:?H5WÈC)47HÓ\�>�C
:?6�L5MXDO>
2u:Iïzn B FQHX>7�

t.M5@$6'>�DO~5:;25W$47@T>�> B 4I\�:?@E4IDO>
2`FQHufN>
C
DOFG:?HÓmX�
��>�2X>*6�:?H5WTDE@O4IDE>.:?M5@K4 B P7:?@EF�DO~56 :?H�4�Wv^;WTDO>
6æC*:7H5WEFGWTDOFGH5P�:7ayac:7M5@bC)4I6'>
@O47W°4IH52�4"WEFGH5P B >�J �Ä]

P?>
H5>*@E4 B L5M5@TL�:?WT>�C*:?6�L5MXDE>*@*� ç°~X>Óac:?MX@ÏFQH5L5MNDÏ<NFG25>*:òWvDO@E>*476�W'4I@E>`L5@T:NC
>*WEWT>*2¹4IDZacM BQB @E>*WT: B MNDOFQ:7H
��p?�?l��/�7pUl�WTDO47H52S47@T2 } ç�f5J°�¦L5@E:;25M5C
FQH5P"4"pU�?l��/�IpUl�@T>*WE: B MXDEFQ:?H':NC
C*M5LS4IH5C
^'6{4IL�� ] WTFQH5P"4{�=i?i?q
� J½á$F�DO~�47H x HUDE> B k7m7mZwg8���L5@T:NC
>*WTWE:?@
e5:?M5@°4 B P?:?@TFGDE~56 áb4IW$47\ B >�DO:ÏC*:76'L5MNDO>�47HX2`25FQWTL B 4)^{4�H5>
á
:;C*C*MXLS47H5C�^Ï6{4IL�ac@O476�>b>
<7>*@v^�k7l?l.6�W*e?DE~;MXW¦:7L�>
@O4IDEFQH5P�4oD¦47L5L5@T:=ëNFG6{4IDE> B ^���8��7�®�ä>$4 B WT:.>�ëX476�FQHX>
DO~X>ÏLS47@O4 BQB > B HS4IDOMX@E>Ï:7aÄDO~X>Z4 B P?:7@EFGDE~56Ó��fNFG6�M B 4oDOFQHXP�DE~5>ÏWO476�> x�� t 47W�25>
WEC
@EFQ\z>*2 47\z:=<?>IeyM5WEFGH5P�4
�=i?i7��áÈ:?@E|sWTDO4IDOFG:?H{á$F�DO~{ac:?MX@bfNMXH�m?l?l�wu8��.L5@T:NC
>*WTWE:?@TW*e5:?MX@K4 B P?:?@TFGDO~X6 @EM5HXW°4IDÈ:�<7>*@°m7l�8��I�	ç°~5>
WEMX\;óT>*C�D3:7a¿ac@O4I6'>�@E4IDO>�FQW°2XFQWEC
M5WEWT>*2ÓacM5@TDE~5>*@$FQHufN>
C
DEFQ:?Hu�N���?�

�



� FGP?M5@E>up5� x HÔDO~5>�ac@T>*>
WELS47C
>�n�\S47WE>
2ê47L5L5@T:U47C�~�e�>)47C�~�L5FµëN> B FGW{L5@T:NC
>*WTWE>*2�FGH525>*Lz>*HX25>*HUD B ^?�jR�4IDO4
acM5WTFQ:?H�FQW°Lz>*@vac:?@E6�>*2Ó4ID°DE~5>�L5F�ëN> ByB >
<7> B e5WE:ZDO~5>�L5@T:?\ B >*6�W°:7a®254ID�4Z47WTWE:;C*Fd4oDOFQ:7H�47@E>�4)<?:?FG25>*2��

� � ���*���®��- � �����
13Hê:;C*C*MXLS47H5C�^½P?@EFG2�FQW`4�L�:=áÈ>*@vacM B @E>
L5@E>
WE>*HUDO4IDOFG:?Hêac:7@`WE>*HXWE:?@�2S4IDO4èacM5WEFG:?H ô �Iõ�� 1 @E>�<;FQ>
á :7a
DO~X>'<I47@EFQ4IDOFG:?H5W�:?H DO~5>':NC
C*M5LS4IH5C
^äP?@EFG2�e¿WEM5C�~�47W�DO~5>�<?:)ëN> B P?@EFG2�e��sMS472NDO@E>
>7e	4IH52è:;C
DTnÎDO@T>*>7eÇ6{4)^
\z>'ac:?M5HX2 FQH ô �?�?e¦�=��õÎ��ç°~X>*WE>`6�:;25> B W�L5@T:=<NFG25>/4u25>*H5WT>`@E>
L5@E>
WE>*HUDO4IDOFG:?H�e	\5MXD�4 BQB :=á ac:?@�>���C*FG>*HUD
WTDE:?@O4IP?>7eX47C*C
>*WEW
e�47H52`<;FQWTMS4 B F��)4IDEFQ:?H�25M5>�DO:�DO~X>*FQ@ÈWEFG6'F B 47@TFGD_^ÏFGH/WTDEM5C
DEM5@E>.á$F�DO~`C*:76'L5MNDO>*@K6'>
6':?@v^?�
t.C*C*MXLS47H5C�^ 6{4IL5W3~S4)<7>Ï\�>
>*HòC*:?HXWTDO@TM5C
DE>*2 ac@E:76 4{WTFQH5P B >"6�:?\5F B >�@O47HXP?>"C*476'>
@O4Xe�FQHò4{6�:=<?>�n

WTDE:?LNn�FQ6'47P?>bC�^NC B >Iesac:7@	@E:?\z:7D	HS4)<;FQP?4IDOFG:?H ô k;eUmIõ�� ] WTFQH5P�:?Hs\z:U47@E2ZWT:?HS47@TW*es6':7\5F B >K@E:7\�:7DEWÄC)47HZC*@T>)4IDE>
47H52 MXL�2S4oDO>/C
:U47@EWT> B :;C)4 B :;C*C
M5LS47HXC
^è6'47L5W�á$~5F B >{6�:�<;FGH5P ô �Ne(��õÎ� x H ô �=iIõ�eÄ4gWTFQH5P B >{WvD�4IDEFQ:?HS4I@T^
@O4IH5P?>/C*476'>
@O4Xe	FG6{4IP?FQH5Pu4ID`�7�Ák?�u8��7e	áK47WÏM5WT>*2 DO: C
:?H5WTDE@EM5C�D�47H52 @T>*H525>
@Z4gDO~5@T>*>�n_25FG6'>
H5WEFG:?HS4 B
:;C*C*MXLS47H5C�^gP?@TFQ2uFQH�@T>)4 B DOFG6'>I�3t.C
C*M5LS4IH5C
^gP?@EFG25W3~S4)<7>�\�>
>*H C
:?H5WTDE@EM5C�DO>
2 :Iïzn B FQHX>�ac@T:?696�M B DOFGL B >
FQHUDE>*H5WTFGD_^ÓFQ6'47P?>
W ô k7m;e�k7��õ(4IH52g@E47H5P?>�FQ6'47P?>
W ô kN�*õ[ac:?@�WTDO4IDOFGC�:7\;óT>*C�D.6�:N25> B FGH5P5� x H ô k?k�õÎe�6�M B DOFGL B >
FQHUDE>*H5WTFGD_^{<;FG25>*:ÏWvDO@E>*476�WbáK>
@E>�WE>
6'Fµn�47MXDE:?6'4IDOFGC)4 BGB ^��c~sM56{4IHNn�47WTWEFGWTDO>
2��K>*2XFGDO>
2`:7ï�n B FGH5>�DE:ÏL5@E:;25M5C
>
4�DEFQ6�>�WT>��sM5>
H5C*>Ï:7a	m?Rð:;C*C*MXLS47H5C�^gP?@TFQ25W
�.t.M5@�H5:=<?> B 4 B P?:?@TFGDO~X6 acM5WE>
W.6�M B DOFGL B >�FGHsDE>*H5WTFGD_^�<;FQ25>
:
WTDE@E>*476'W°DE:�LX@E:;25M5C*>�4Z25>*HXWE>"k7Rà:NC
C*M5LS4IH5C
^�6'47L�:7a®4ZC
:?6�L B >�DO>�>*HU<;FQ@T:?H56�>*HUD�FQH�@E>*4 B nÎDOFG6'>I�
x H ô k?qoõ�es6�M B DEFQL B >bWTDO4IDOFG:?HS47@v^�FGHsDE>*H5WTFGD_^ZC*476'>
@O47W¦47@T>$M5WE>
2{ac:?@ÄWEM5@v<?>
F BQB 47H5C
>�:Ia�47H{47@E>*4X� x H ô �=qoõÎe

�



6�M B DOFGL B >/WvD�4IDEFQ:?H547@T^�FGHsDE>*H5WTFGD_^�C*476'>
@O47W'47@T>uM5WT>*2¹DE:ä:7\5WE>
@T<?>�4ä@E:7\�:7DZac:?@ZHS4)<;FQP?4IDOFG:?HíC
:?HUDO@T: B �
x H ô �=loõ�e(4�ac:?@E>
WTD":7abFGHsDE>*H5WTFGD_^ WE>
H5WE:7@EW�FGW�LX@E:?Lz:?WE>
2�ac:?@�WEF�DO>�6':?HXFGDO:7@EFQHXP5�'1 BQB :7abDE~5>*WT>{6�>
DE~5:N2XW
ac: BGB :=á½DO~5>�ö�÷�ø?ùXú3û üoý�þ;ú=ÿ ����Lz>*@TC*>
LXDOMS4 B LS47@O4I25FQP?6Ó�(R�4oD�4"acM5WTFQ:?H�FQWKL�>
@Tac:?@T6'>
2�4ID°DO~5>�Wv^;6�\�: B FQC
B >�<?> B ô �*õÎe;á$~5FQC�~�@T>��sM5FQ@T>*WbWT:?L5~5FGWTDEFQC)4oDO>*2{FQ6'47P?>�L5@E:;C*>
WEWEFGH5PZ47H52`254ID�4�4IWEWE:;C*FQ4IDOFG:?H{6�>
DE~5:;25W ô p7õ�ac:7@
DO@E47C�|sFQH5Pg6':=<;FQH5Pg:?\;óT>*C�DOW
��t.M5@�H5:=<?> B 4 B P?:7@EFGDE~56 Lz>*@vac:?@E6�W"2S4oD�4uacM5WTFQ:?Hè4ID�DO~X>/L5F�ëN> BKB >�<?> B ô �*õÎe
M5WTFQH5PZH5:�WE>
P?6'>
HUD�4IDEFQ:?H�eNDO@O4IC�|;FGH5P5e5:7@°2S4ID�4�47WTWE:;C*Fd4oDOFQ:7H�e547HX2ÓWT:{4)<7:?FQ25W°DE~5>*WT>�C
:?6'L B FQC*4IDOFG:?H5W
�
t.C*C*MXLS47H5C�^/P?@TFQ25W¦C)47H'\�>�M5WE>
2`\U^{6�:?\5F B >°@E:7\�:7DEW¦ac:7@È6'47L5L5FGH5P�47H/M5H5|sH5:=á$H`>
Hs<;FG@E:?H56�>*HUD ô �Ne

�Iõ��¦JK:?H5C
M5@E@T>*HUD B ^?e5DO~X>�:NC
C*M5LS4IH5C
^{P?@EFG2`C)47H`\z>�M5WE>
2`ac:?@bLS4IDE~�L B 47HXH5FQH5P ô k7l�õÎeXC*: BGB FQWTFQ:?H'4)<?:?FG2S47H5C
>
47H52u:?\5WvD�47C B >�25>
DE>*C
DEFQ:?H ô q�õÎ�°1j@E>�<NFG>
áà:Ia	HS4)<;FQPU4IDEFQ:?HÓ47HX2 B :;C)4oDOFQ:7HNn_@T> B 4oDO>*2/DO47WE|sW�6{4)^�\z>�ac:?MXH52
FQH ô �=�Xezk7ioõÎ�Kt.M5@$H5:=<?> B 4 B P?:?@EF�DO~56Ñ:7ï�>*@TW�4Ï<;FQ25>
:In_@E4IDO>�:;C*C
M5LS47H5C�^�6{4IL�e5á$~5FQC�~ÓC*:7M B 2Ó\�>�M5WT>*2 4IW
4g2X^;HS4I6'FGC'FGH5L5MXD�ac:?@"4 BQB DO~5>
WE>/@T:?\z:7DOFGC*W�4IL5L B FGC)4IDEFQ:?HXW ô �)pNeÈ���;e(k?�=õÎ� x D�C
:?M B 2è4 B WT:uac:?@T6 4uC*:?@T>
<;FQWTMS4 B WT^;WvDO>*6æac:7@°WEM5@v<?>*F BQB 47H5C*>�Wv^;WTDO>
6'W
ez<;FG@TDOM54 B @E>*4 B F�D_^?eX47H52ÓFQHUDO> BQB FGP?>*HUDK>*HU<;FQ@E:7H56'>
HUDOW*�
ç°~5FQW'LS47Lz>*@�>�ëNLS47HX25W/M5Lz:?H½4 L5@E> B FQ6�FQH547@T^�@E>*Lz:?@vD{L5MX\ B FGWE~5>
2¹FQH DO~5> x�AÄAÄA JK:?HNac>*@E>
H5C*>g:?H

�$:?\�:IDOFQC
W$47H52�13MNDO:?6'4IDOFG:?H ô �=mIõ��

! % �3�#"���- 0
Yy>
D��%$'&)(*& +U�Ä@E>*LX@E>*WT>*HUD�4"@TFQP?~UDTn�~S47H52X>*2'DE~5@E>
>�n�25FQ6�>*H5WTFQ:?H54 B C*:;:?@E25FGHS4IDE>�Wv^NWvDO>
6u�Äç°~5>�+-,�l�L B 47HX>
FQW.47WEWTM56'>
2 DO: B FG>"FGH�DO~5>ÏL B 47H5>�:Ia¦DE~5>�éS:;:?@Z�ìDO~5>ÏP?@T:?M5H52 L B 47H5>)��:7aÄDO~X>Z47@E>*4�\z>*FGH5P/6�:?H5F�DO:?@T>*2��
Yy>
D/. ô $'&)(sõÎeêl102$4365 e l702(83:9'e;$ 47H52<( FGHUDO>*P7>*@EW
eÇ2X>��SH5>{47H=5un_C*: B M56�H5W>�?9�n_@T:=á$W
25FGWEC*@T>
DE>u6�:N2X> B :7a3D_áÈ:In�25FQ6�>*H5WTFQ:?H54 B WELS4IC*>gFGH DE~5>�+@, läL B 47H5>�:7a�DO~5>è�%$'&)(*& +U�"áÈ:?@ B 2�� A 47C�~. ô $'&)(sõ[6':;25> B W�4'@T>*C
DO47H5P B >�:Ia	WELS4IC*>BAC �DAE M5H5FGDEW�FGHuWTFF�
>7� x HgDO~XFQW�6':;25> B eG. ô $'&)(sõH,àl'WTFQP?HXF��S>
W
4"@T>*C
DO47H5P B >�:Iayac@E>*>
WELS4IC*>3á$~5F B >�. ô $'&)(sõJI,�l"WTFQP?HXF��S>
WK4"@T>*C�D�47H5P B >�:7aÈ��4ID B >*47WTDKLS47@vDOFd4 BQB ^X�®:;C*C
M5L5FQ>
2
WEL547C*>I���ä>'@T>
ac>
@�DE:K. ô $'&)(;õ	47W�47Hò:NC
C*M5LS4IH5C
^ 6'47L��ZYy>
DML ôON &�ÿ
&)�oõ�e�lP0 N 36Qäe�lR0 ÿS36T�e
lU0V�W3YX�e N e;ÿb47H52Z�.FQHUDE>*P?>
@EW*es25>[�SH5>�4�WE>�DÈ:Ia\T.n_C
: B M56�H5W��]X�n�@E:=á$WÄL5F�ëN> B FQ6'47P?>
WÄ47W	C)47LNDOM5@T>*2
\U^>QîC)476�>*@E47W*�
t.M5@Ï6'>�DO~5:;2�FQWÏFGH5FGDEFd4 B FF�*>
2äFGHèDO~5@T>*>�WTDE>*L5W
� � FQ@TWTD)e(DE~5>�C)476�>*@E47WZ47@T>`C)4 B FQ\5@E4IDO>
2èDO:òL5@E:=<;FQ2X>

4`DO@O4IH5WTac@T:?6_^a`�ac@E:?6 >)47C�~èC*476�>*@O4ab�W�FQ6'47P?>�WTLS47C
>cL ôON &�ÿ
&)�oõ	DE:ÓDE~5> �d$'&)(*& +U�3áK:7@ B 2 WEL547C*>I�`ç°~5>
q



� FGP?M5@T>��N� r 47C�|sP?@T:?M5H52uFQ6'47P?>�4IH52`éS:N:7@EWEL547C*>�6'47WE|{ac:7@°:?H5>�C)476�>*@E4X�

DO@E47H5Wvac:?@E62^a`�M5WT>*WK4�WT>
DÈ:7ayC)4I6'>
@O4�6':;25> B >��sMS4IDOFG:?H5W¦47H52'C)4 B FQ\5@E4IDOFG:?HÏLS47@E476�>
DO>
@EWÄDO:�@E> B 4IDE>�>*47C�~
L5FµëX> B ôON &�ÿ
&)�oõ�DO:�4Ï@O4)^`:7aÇWELS4IC*>�FQH`áK:7@ B 2�C
:N:?@T25FQH54IDO>
W*�

^a`Z� ôeN &�ÿ
&)��õzû �%$'&)(*& +U�Hf ��ö�&�þg&�h5��i iZj½l �v�=�

á$~5>
@E>¹�%$'&)(*& +U�/47HX2 �cö�&_þg&�hX�/47@E>ò|sH5:=á$H ac:?@`>*47C�~�LXF�ëN> B ôeN &Oÿk&)��õ�<;Fd4�DE~5> DO@O4IH5WTac:?@T6 ^a`N�åt�MX@
LS47@vDOFGC*M B 47@bC)4 B FQ\X@O4IDEFQ:?H/6�:;25> B 4IH52�6'>�DO~5:;25W�47@E>�2X>
D�4IF B >
2�FQHufN>*C�DOFG:?HÓmX�G�7�
fN>*C
:?H52�e'4½WEFGH5P B > \547C�|sP?@E:?MXH52ðFG6{47P7>]l ôeN &�ÿ
&)��õZFQWò47C��;MXFQ@E>
2 ac:?@ >*47C�~ðC*476�>*@O4Ôá$~5F B > DO~X>

éS:;:?@EWTLS47C
>ÓDE:ä\z>u6�:?H5F�DO:?@T>*2�FQW�>*6�LXD_^7�Ô1ñ\5FQHS4I@T^�6'47WE|
m ôON &�ÿk&��oõ�FQWZC
@E>)4oDO>*2íac:?@Z>)47C�~í\S47C�|?n
P?@T:?M5H52 FG6{47P7>{WELz>*C
FGaì^;FQHXP�á$~5FQC�~�L5FµëX> B WÏ4I@E>`>*6�LXD_^äéS:N:7@EWEL547C*>IeÄá$~X>*@E>Km ôON &�ÿk&��oõn, l�WTFQP?HXF��S>
W
éS:;:?@EWTLS47C
>g47HX2om ôeN &�ÿ
&)��õpI, l WTFQP?H5Fq�S>*WZH5:ID'éS:;:?@TWELS47C
>7�¹�ä>ÓM5WE>u4äLz: B ^;P?:7HNn_25@E4)á$FQH5P�DE:N: B DE:
25> B FQHX>)4IDE>Zé5:N:?@TWELS4IC*>{FGH DE~5>�FQ6'47P?>*W�ac:?@�6'47WE| C
@E>*4IDOFG:?H��/ç°~5>ZéS:;:?@EWTLS47C
>'DO:Ó\z>'6�:?H5F�DO:?@T>*2 FQW�4
6'4IDEDE>*@3:IaÄC�~5:?FQC
>7��ç°~5>
@E>ÏFGW3H5:`~S4I@E2 25FGWTDOFGH5C
DEFQ:?Hu\�>�D_áK>
>*H1�XëN>*2 :?\XWTD�4IC B >
W�47H52 2N^NH5476'FGC":?\XWTD�4�n
C B >*W
eX\5MXD$@E4IDO~X>*@b4�C
:?HUDOFGH;MXM56u� � :?@ÈFQH5WvD�47HXC*>7eX4�L�>
@EWT:?H`FQWbP7>*H5>
@O4 BGB ^ZC*:7H5WEFG25>*@T>*2�2X^;HS476�FQCIe54�áK4 BQB
FQW�P?>*HX>*@O4 BQB ^ÓC
:?H5WEFG25>*@T>*2P�XëN>
2�e[47H52 4/LXFQ>*C
>":7a	acMX@EH5F�DOM5@T>�6{4)^Ó\z>�C*:?HXWEFQ2X>*@E>
2 >*F�DO~5>
@.2X^;HS476�FQC�:7a�XëN>*2{25>*Lz>*H52XFQH5P�:7H{FGDEW¦áÈ>*FGP?~UD°47HX2'acM5H5C�DOFG:?H�� x H'P?>*H5>
@O4 B e;áÈ>3>
6'LNDOFQ>
2{:?MX@È>�ëXLz>*@TFQ6�>*HUD�4 B 4I@E>)4�:7a
C�~S47FG@EW
e�25>*WT|sW*e[D�47\ B >*W
e�>
DEC7��ey25M5@EFGH5P`WE>�DOM5L�ey\5MXD�FQP7H5:?@E>
2�\z:N:?|IC)47WT>*W�47H52ò~5>*4)<;^g6{4oDO>*@TFd4 B W�WTFGDTDOFQHXP
4 B :?H5P�áK4 BQB W*�	13HÓ>�ëX476�L B >�\S47C�|sP?@E:7M5H52ÓFQ6'47P?>�47HX2ÓéS:;:?@TWELS47C
>�6{47WT|/47@T>�WE~5:=á$HgFGH � FQP?MX@E>��N�
ç°~5>ZDO~5FG@E2òWTDE>*LòDO:�FQH5F�DOFQ4 B F��*>�:?M5@�6'>�DO~5:;2òFQW.DE:Ó2X>
DO>
@E6�FQH5>�DE~5>Z:NC
C*M5L547H5C
^ò6'47LòC*> BQB . ô $'&�(;õ

DO~54ID�>)47C�~äFQ6'47P?>�L5FµëN> B L ôON &�ÿ
&)�oõ®<NFG>
á$W
�{ç°~5>
WE> B :NC*4IDOFG:?H5W�4I@E>Z25>
DE>*@T6'FGH5>*2 M5WEFGH5P`DO~5>ZDO@E47H5Wvac:?@E6
�



^a`ÏDE:�WT: B <7>�DO~5>�ac: BGB :=á$FQH5PX�
^a`Z� ôON &�ÿ
&)�oõ�û �%$'&�(	& +?�\f��cö�&_þg&�hX��iU, �%$srk&)(tru&�lU� �Îk7�

á$~5>
@E>/$sr
&)(kr�47H52Pi`47@E>�DO~5>�DO~5@T>*>�M5HX|;HX:�á$HXW.FQHÓDO~5>�DO~5@T>*>�FGH525>*Lz>*HX25>*HUD�>��;M54IDOFG:?H5W*�$ç°~5>�<74 B M5>
W
�%$sr
&�(tr
��47@T>`@E:?M5HX25>*2 DO:�DO~X>ÓHX>)47@T>*WTD'FQHUDE>*P?>
@EW*� x aniYjñlXeÑl@0v$sr13D5 eÑl@0w(trP3v9 4IH52
m ôeN &�ÿ
&)��õ	, lXe5DE~5>*H�DO~X>�6'47L5LXFQH5PWx

x9�yL ôON &�ÿk&��oõ*z . ô $sr
&)(krOõ ��m?�

FQW�>*WvD�47\ B FQWT~5>*2��{x FGW$H5:7D�FQWE:76':?@TL5~5FGC7eS\z>*C)4IM5WE>Ï4IHs^ÓHsM56�\z>*@�:7a	FG6{4IP?>�L5F�ëN> B W*e�ac@E:76ñ47HU^uHsM56"\�>
@
:7a[C*476'>
@O47W
e56'4=^Z<;FQ>�á 4�WEFQHXP B >�:NC
C*M5LS4IH5C
^{6{47L`C
> BGB �	t.M5@KLS47@TDEFQC
M B 47@¦WE: B MXDEFQ:?H{ac:7@|xæFGWK25>�D�47F B >
2
FQHufN>
C
DEFQ:?HÓmX� kN�
ç°~5>Ó\S47WEFGC`:?Lz>*@O4oDOFQ:7H :Ia3:?MX@Z4 B P?:7@EFGDE~56 FQW�DO:ò25>�DO>
C
D'25FGï�>*@T>*H5C
>*W�\�>�D_áK>
>*H¹DE~5>�\S47C�|sP?@E:7M5H52

FQ6'47P?>}l ôON &�ÿ
&)�oõ�4IH52 B FG<?>`FG6{4IP?>}L ôON &�ÿ
&)�oõ°ac:7@�>*47C�~¹C*476�>*@O4N�í1ñ25F�ï�>
@E>*HXC*>ÓFQ6'47P?>p~ ôeN &Oÿk&)��õ°FGW
C*:76'L5MNDO>*2u47W

~ ôON &�ÿ
&)�oõG,�� � FGa)� L ôON &�ÿk&��oõ��]l ôeN &�ÿ
&)��õ���j4�
l FGa)� L ôON &�ÿk&��oõ��]l ôeN &�ÿ
&)��õ���0o� ��pU�

ç°~5>	DO~X@E>*WT~5: B 2M�äC*:?HUDE@E: B W�DO~5>ÄWE>
H5WEF�DOF�<NF�D_^.:7a;DO~X>È4 B P?:?@TFGDE~56ue*47H52�FQWy2XFQWEC
M5WEWT>*2�acM5@TDE~5>*@[FQH�f;>*C
DEFQ:?H��N�
r ^�4IL5L B ^;FGH5PWxge5DE~5>�25FGï�>*@T>*H5C
>�FQ6'47P?>�~ ôeN &Oÿk&)��õ�LX@E:;25M5C*>
W�DE~5>�:NC
C*M5L547H5C
^�6'47L��

. ô $'&)(sõG,���x��k~ ôON &�ÿk&��oõ�� �Î�7�

] WTFQH5P A �;M54IDOFG:?HZ�Ne747H�:;C*C*MXLS47H5C�^"6'47L"C
> BGB FGWÇ25>
WEFGP?HS4IDE>*2Ï47W¿ac@E>
>*WEL547C*>bF�a�4ID B >*47WTD®:?H5>KFG6{4IP?>ÄL5F�ëN> B
DO~54ID.<;FQ>�á$W�F�D.WT>*>*W�H5:`2XFGï�>*@E>
H5C*>u��~ ôON &�ÿ
&)�oõ�, l?����13Hò:NC
C*M5L547H5C
^�6{47LgC*> BGB FQW3:?H B ^u25>
WEFQP7HS4IDO>
2
47W�:NC
C*M5LXFQ>*2íFGa3>
<?>
@T^íFQ6'47P?>`L5FµëN> B DO~S4oD'C*47Hí<;FG>
áñFGD�WT>*>*W{4ä25F�ï�>
@E>
H5C*>���~ ôeN &Oÿk&)��õ�, �����¹ç°~5>
FQ6�L B >*6�>*HUD�4IDEFQ:?H':7a¿DO~5FGW�4 B P?:?@TFGDE~56 FQW°25>�D�47F B >*2�FGHgf;>*C
DEFQ:?H�p5�
� FQP7M5@E>Ä�°WE~X:�á$WÇ47H�>�ëX476�L B > B FG<7>	FQ6'47P?>(4IH52"4IH�FG6{4IP?>®á$~5>
@E>¦25FGï�>*@T>*H5C
>*W[á$FGDO~�DE~5>Ä\S47C�|sP?@E:7M5H52

47@T>°~5FQP?~ B FQP7~sDE>*2�� � F�ëN> B W(á$~5FGC�~'4I@E>����k�52XFGï�>*@E>
HUDÄFQ6�L B ^�C B >)4I@(LS4IDE~5W(DO:.DE~5>°C*:?@T@E>
WELz:?H525FGH5P�P?@E:?MXH52
L B 47H5>ZL�:7FQHUDOW
e®47HX2äDO~X>*@E>�ac:?@E>�>*6�LXD_^òWTLS47C*>'FQHòDO~5>�C*:7@E@E>
WELz:?H525FGH5Pg:;C*C
M5LS47HXC
^ 6{4IL C
> BGB W*� � @E:?6
4òWEFQHXP B >`C*476'>
@O4XeÄDO~XFQWZL�>
@EC
>*LXDEFQ:?H :7a.:;C*C
M5LS47HXC
^ WE~5:=á$WZDO~5>Ó:?\U<;FQ:?MXW�>�ï�>
C
DEW{:7a3:NC
C B MXWEFQ:7Hí4IH52

i



� FQP?M5@T>��X�ÄYyFG<7>�FG6{4IP?>.47HX2u25F�ï�>
@E>
H5C*>�FQ6'47P?>I�

Lz>*@EWTL�>
C
DEFG<?>Ie547WÄFGH � FQP?M5@T>�q5��4U���®1�WK472X25FGDEFQ:?HS4 B C)4I6'>
@O4�<NFG>
á$WÈ47@E>�472X25>*2�eN4�@E>)4IWE:?HS4I\ B >$25>
L5FQC�DOFQ:7H
:7a¿DO~5>�:;C*C
M5L5FQ>
2Óé5:N:?@TWELS4IC*>�>*6�>*@TP?>*W
e�47W$WE~5:=á$HgFGH � FQP?MX@E>�q5�c\��_n���2����

����� �8���2�'�s�D�8���������s�� ¡�£¢¥¤_¦ ¢¨§��©�
13HU^gC)476�>*@E4{C)4 B FQ\5@E4IDOFG:?HÓ6':;25> B 47H52uDO>*C�~XH5FF�sM5>Ï6'4)^g\z>�M5WT>*2�e�\XMXD.áÈ>Ï@E>*C
:?6�6'>
H52gDO~X>ÏC)476�>*@E4
6�:N25> B L5@T:?Lz:?WE>
2 \U^�ç°WO47F ô m?lIõ��ò��>/~54=<7>`ac:?M5H52�FGD"\�>`@T:?\5M5WvD�ac:?@Ï4g<I47@TFQ>�D_^è:7a�FQHX25M5WTDE@EFQ4 B 4IH52
C*:76'6�>*@TC*Fd4 B C)476�>*@E47W®4IH52 B >
H5WE>
W*eU4IH52�4�25>*Lz>*H52547\ B >ÈFQ6�L B >
6'>
HUD�4IDEFQ:?H�FGWÇL5MX\ B FGC)4 BGB ^�4)<I47F B 47\ B > ô mN�*õÎ�
x H`@E> B 4IDE>*2{áÈ:?@T| ô kIp7õ�áÈ>.25>
WEC
@EFQ\z>�WTDE>*L5WbDE:�WEFG6'L B FGaì^ZC*4 B FG\5@O4oDOFQHXP"4"C*476�>*@O4�H5>
D_áÈ:?@E|�eSLS4I@TDOFGC*M B 47@ B ^
FQH B :;C)4IDEFQH5PÓC*:7@E@E>
WELz:?H525>
H5C*>
W*�òç°~5>/:7MXDOL5MND�ac@E:?6 DE~5FQW�L5@E:;C*>
25M5@T>/FQW�DO~5>/WT>
DÏ:Ia°LS47@E476'>�DO>
@EW�ac:7@
ç°WO4IFªb W�C*476�>*@O4Ï6�:N2X> B e;ac:?@°>)4IC�~uC*476'>
@O4ÏFQH`DE~5>�H5>
D_áÈ:?@E|��¦ç°~5FQW$C*476'>
@O4Ï6�:N25> B C*:7H5WEFGWTDOW$:7a��
�?�°DE~5>">�ëNDE>*@THS4 B LS47@O4I6'>�DO>*@TW��å�ìDO@E47H5W B 4IDOFG:?H`<?>
C
DO:7@��347HX2PX9�c@E:7DO4IDOFG:?Hu6'4IDE@EF�ë5��e5á$~5FQC�~ B :NC*4IDO>
47HX2uLz:?WEF�DOFG:?H{DO~X>�C*476�>*@O4Ne

kN�°DE~5>"FGHsDE>*@THS4 B LS47@O4I6'>�DO>*@TW��Ô�ìac:NC*4 B[B >
H5P7DO~S��eH«��c@O4725FQ4 ByB >
H5W.25FGWTDE:?@TDEFQ:?H��°47HX2RT¥¬y& T¥­{��C
>*HUDO>
@
:7aÇFQ6'47P?>)��e;á$~5FQC�~Ó25>*WTC*@TFQ\z>�DE~5>�FQ6'47P?>.LX@E:oóT>
C
DOFG:?H�eS4IH52

mX�°DE~5>$FQHUDO>
@EHS4 B L547@O476�>
DE>*@TW�iy¬g& ig­���WT>*H5WT:?@¦> B >
6'>
HUDÈWTLS47C
FQH5Ps��e�Q-®d¬y& Q-¯)¬Ï�cWO476�L B FGH5P.@T>*WE: B MXDEFQ:?H��
47HX2P��¬{��WTC)4 B >.a�47C
DE:?@���e5á$~5FQC�~Ó25>*WTC*@TFQ\z>�DE~5>�L5@E:;C*>
WEW�:7aÇFQ6'47P?>.25FGP?FGDEFF�*4IDOFG:?H��

ç°~5>
WE>"L547@O476�>
DE>*@TW�4I@E>�M5WE>
2gDO:Z25>
@EF�<?>�4�6'47L5L5FGH5PÏac@E:?6 >)47C�~uC)476�>*@E4�b�W$FG6{47P7>.WELS4IC*>�DE:�4ZáÈ:?@ B 2
C*:;:?@T25FQHS4oDO>�WT^;WvDO>*6Ó�

�=l



��4U�b6'47L`M5WEFGH5P�:?H B ^{:?H5>�C*476'>
@O4 �c\��b6{47L�M5WTFQH5PÏD_áÈ:'C*476�>*@O4IW

�cC=�K6'47L�M5WEFGH5PÏDO~5@T>*>�C)476�>*@E47W ��2S�K6{47L�M5WTFQH5PZac:?M5@°C*476�>*@O4IW

� FGP?M5@E>�qN�¦wg47LÓC*:?6�L5MXDE>*2ÓM5WEFGH5P�47H�FQH5C
@E>*47WEFGH5PÏHsM56�\z>*@$:7aÇC)476�>*@E47W*�	ç°~5>�C)4I6'>
@O4 B :;C)4oDOFQ:7H5W°47@T>
25>
H5:7DO>
2uá$F�DO~ B FGP?~UD°P?@E>�^`C*FG@EC B >*W°HX>)47@°DO~X>�>
25P?>
W�:IaÇDE~5>�:NC
C*M5LS4IH5C
^�6'47L��

] WTFQH5Päç°WO47F�b�W'C)476�>*@E4ä6�:N25> B e A �sMS4oDOFQ:7H �g@T>*L5@T>*WE>
HUDOW�4äWT>��sM5>
H5C*> :7a�ac:7M5@'WvDO>
L5W*� � FQ@TWTD)eK4
Lz:?FQHUD�FQHuáÈ:?@ B 2�WTLS47C*>W°©±1,_² $s± (t± +�±´³)µ FQW�DO@O4IH5WTac:?@T6'>
2uDE:`4{Lz:?FQHUD�FQHuDE~5>"C*476�>*@O4'WELS47C
>
°�®�, ² $G®¶(t®¶+u® ³)µ \U^Ó47L5L B ^NFGH5PZ4Ï@EFGP?FQ2`\z:N2N^/DO@E47H5WTac:7@E6'4IDOFG:?H

°©®#,;X�°©±·f]� ���?�

á$~5>
@E>W�jFQW�DO~5>"DE@O47HXW B 4oDOFQ:7HÓ<7>*C
DE:?@�47H52PX FGW�DE~5>Ïmc�òm{@T:7D�4oDOFQ:7Hg6'4IDO@TF�ë���fN>
C*:?HX2�e�DO~X>�L�:7FQHUD.FGH
DO~X>�C*476'>
@O4ZWELS4IC*>W°©®KFGW$DE@O47HXWTac:?@T6'>
2ÓDE~5@E:?MXP?~uLz>*@TWELz>*C�DOFG<7>"L5@T:oóT>*C�DOFG:?H�e�M5WEFGH5P'4�L5FGH5~5: B >�C)476�>*@E4
6�:N25> B e;DO:ZFQ25>*4 B M5HX25FQWvDO:?@vDO>*2ÓFQ6'47P?>3C*:;:?@E25FGHS4IDE>*W��¹¸©º�&�»¡ºI���

¸©º ,;� ¬ ¼½ ¼ �Îq7�

»¡º ,¾� ­¹¼½ ¼ ���?�

�?�



ç°~5FG@E2�eUDO~X>�Lz:?FGHsDÄFGW	DO@O4IH5WTac:?@T6'>
2�DE~5@E:7M5P?~Z@O472XFd4 B5B >*H5WÄ25FGWTDE:?@TDEFQ:?HÏDO:�25FGWTDE:?@TDE>*2�FQ6'47P?>bC
:N:?@T25FQH54IDO>
W
�¹¸�¿
&�»s¿����

¸�¿À, ÁkÂA�Ã¡Ä Å£Æ ��i?�

»G¿Ç, È ÂA�Ã¡Ä Å£Æ �v�=lU�

á$~5>
@E>p«�FGW�DO~5>�25FQWvDO:?@vDOFG:?HòC*:;>���C*FG>*HUD�4IH52<�>,wÉ ¸�Ê¿ f@»-Ê¿ � � :?MX@TDO~�e[DE~5>�L�:?FGHUD�FGW�DO@O4IH5WTac:?@T6'>
2
DO~X@E:?M5P7~u25FGP?FGDEFF�*4IDOFG:?H{4IW�F�D$FQW°C*47LXDOMX@E>*2Ó\U^Ó4�ac@O476�>*P?@E47\5\z>*@
�

¸�¯ ,DË�Ì¿ Ì'ÍGÎ ÌÍ ¼ Ì ¸�¿Jf´T¥¬ �v�?���

»*¯ , A¿£Ï »s¿Jf@T¥­ �v��k?�

�v�=mU�

á$~5>
@E>{�¹¸�¯g&�»G¯��$4I@E>�FQ6'47P?>3L5F�ëN> B C
:N:7@E25FGHS4IDO>
W*�
���¹Ð ÑS�s��¤�ÒaÓ[¢Ô�G� Ó[�s¢|� ���2�JÕ|�BÒ¡Ö��J×H�Ø �¢Ù�2��ÖÚÒ¡Ö��J×H�
] WTFQH5P�ç°WO47F�b�WKC)476�>*@E4�6�:N25> B eUDO~X>3WE: B MXDEFQ:?HZDO: A �sMS4IDEFQ:?H/k�FQWÈ4"WT>*@EFG>*WÈ:7a\�5<7>�WTDO>
L5W*�	ç°~XFQWKWT: B MNDOFQ:7H
\z>*P?FGH5W�\s^gD�47|sFQHXPu4�Lz:?FQHUD�\S47C�|UáK47@E2XW�DO~X@E:?M5P7~ DE~5>ZWTDO>
L5W�P?FG<7>*H FQHäfN>*C�DOFG:?H�mN�G�?�Zç°~5>·�S@TWTD�WTDE>*L
DO@E47H5Wvac:?@E6�W$4ÏL�:?FGHUD��¹¸�¯y&�»*¯)�bac@T:?6 FG6{4IP?>.C*:;:?@T25FQHS4oDO>*WbDE:Z25FQWvDO:?@vDO>*2�FG6{47P7>.C*:;:?@E2XFQHS4IDE>*W��Û¸�¿
&�»s¿����

¸�¿Ç, �¹¸�¯��8T¥¬o� ¿ ÌË Ì Í ¼ ÌÍGÎ Ì �v�)ps�

»G¿ , ��»*¯¨�]T¥­)��ig­ �v���?�

á$~5>
@E>ZT¥¬g& T¥­k& ig¬Ü& ig­t& �u¬g& Q-®d¬Z47HX2=Q-¯)¬�47@E>ÏC*476'>
@O4{L547@O476�>
DE>*@TW�>*WTDO47\ B FQWE~X>*2 25M5@TFQH5P`C*4 B FG\5@O4oDOFQ:7H��
ç°~5>�WT>*C
:?H52òWTDE>*L DO@E47H5WTac:7@E6�W�ac@E:76�2XFQWTDE:?@TDE>*2�FG6{4IP?>�C
:N:7@E25FGHS4IDO>
W�DE:/M5H525FGWTDE:?@TDE>*2 FQ6'47P?>�C*:;:?@T25F�n
HS4IDE>*W��¹¸©º�&�»¡ºI���

¸©º ,?¸�¿o�v�|f4«¡� Ê � �v�=�U�

»sº ,�»s¿7���Ôf4«¡� Ê � �v��q?�

á$~5>
@E>>«èFQW"4uC*476'>
@O4gL547@O476�>
DE>*@�47H528� Ê ,DÝ Ê¿ fVÞ Ê¿ �gç°~5>{DE~5FQ@T2�WvDO>*LèDE@O47HXWTac:?@T6'W�M5H525FGWTDO:7@TDO>
2
FQ6'47P?>ZC
:N:?@T25FQH54IDO>
W�DE:gC)4I6'>
@O4è��m?R��.C*:;:?@E2XFQHS4IDE>*W
�Óç°~XFQW"WvDO>
Lè@E> B 4IDE>*W�47HèFQ6'47P?>ZL5FµëN> B DO:g4g@O4)^?�

��k



ç°~5FGW�@E4=^ÓFGW�2X>*WEC
@EFG\�>
2�\U^g4�WTDO47@TDEFQH5P'L�:?FGHUD34IH52�4�25FQ@T>*C
DE>*2Ó<?>*C�DO:?@
��ç°~X>�ac:;C)4 B Lz:?FQHUD*e B :NC*4IDO>
2g4oD
��la&�l�&�lU��esFQWÄD�47|I>*H�47W¦DO~5>�WTD�4I@TDOFGH5P"Lz:?FGHsD*�(ç°~5>.FG6{4IP?>$L B 47HX>�FGW B :NC*4IDO>
2/4ID����cDE~5>3ac:;C)4 B�B >*H5P7DE~��	:?H
DO~X>S+�n�4oëNFQW'�cFQHòC)476�>*@E4`C*:;:?@E25FGHS4IDE>*W����Zç°~5>'2XFQ@E>
C
DE>*2ò<?>*C�DO:?@�6'4=^gDO~5>
@E>
ac:7@E>Z\�>Z25>
WEC
@EFQ\z>*2ä\U^ FGDEW
FQHUDE>*@EWT>*C�DOFQ:7HÓá$F�DO~`DO~5>�FG6{47P7>.L B 4IH5>��¹¸©º�&�»¡ºy&�����e5WE:ZDO~54ID

ô ¸©ºa& »sº)õ�û ��la&�l�&�lU��f��¹¸©º�&�»¡º�&�����i �v�=�U�

á$~5>
@E>>iòFQW�4IH M5H5|sH5:=á$H�� ç°~5>{ac:?M5@vDO~ WvDO>*L DE@O47H5Wvac:?@E6�W�DE~5>/25FG@E>
C
DO>
2 <?>*C�DO:?@�ac@T:?6îC)476�>*@E4gC*:on
:?@T25FQHS4oDO>*W�DE:½áK:?@ B 2àC
:N:?@T25FQH54IDO>
W*� Yy>
D7°©®Ûß@, ² $G®à(Ü®à+u®�³ µ , ² l l lá³ µ 47H52B°�® Æ ,
² öª® þu®�hg®�³ µ , ² ¸�º »sº �@³ µ 25>*WTC*@TFQ\z>�DO~5>�@E4)^¹FGHÔC)476�>*@E4�C*:;:?@T25FQHS4oDO>*W
� r :7DE~o°�®Ûß�4IH52
°�® Æ 47@T>.DO@O4IH5WTac:?@T6'>
2�\s^ °'± ,�X-â A ��°�®©�8�3� �v�=iU�

DO:`P7FG<?>W°©±sß¨,ã² $s± (k± +�± ³ µ 47HX21°©± Æ ,ä² ö�± þ�± hÜ± ³ µ e�á$~X>*@E>Z°'±è47HX21°�®�47@E>"L�:?FGHUDOW.FGH
áÈ:?@ B 2ÏC*:;:?@E25FGHS4IDE>*WÄ47H52ÏC*476�>*@O4.C
:N:7@E25FGHS4IDO>
W*eU@T>*WELz>*C�DOF�<?> B ^?e;47H52·Xê47H52U�¹47@E>°C*476�>*@O4.L547@O476�>
DE>*@TW
>*WvD�47\ B FQWT~5>*2�25MX@EFQHXPÏC)4 B FQ\5@E4IDOFG:?H��¿ç°~5>��5aìDO~Ó47H52p�SH54 B WTDE>*L�WE: B <?>
W°ac:?@KDO~X>�FQHUDO>
@EWE>
C
DEFQ:?H�:7a[DO~XFQW°@O4)^
á$FGDE~`DO~5>�P?@T:?M5H52ÓL B 4IH5>���+-,�lU���

�%$s±�&)(t±©& +�±��Hf��cö�±�&_þ�±�&�hÜ±���iW, �d$sr
&)(tr
&OlU� �Îk7lU�

á$~5>
@E>{�%$sr
&)(kr
�b47H52�i{47@T>�DE~5>�M5H5|sH5:=á$H5W�47W$25>*WTC*@TFQ\z>*2gFGH A �;M54IDOFG:?H�k;�
å � ��æZ���Ä�
�J" � 0
1 BGB DO~5>�C)4 B C*M B 4IDOFG:?H5WÄH5>*C
>*WTWO47@v^{DO:�WE: B <?>�ac:?@Ôx � A �sMS4oDOFQ:7H`mU�Ä47@E>�FQH525>
L�>
H525>
HsDb:7ayFQ6'47P?>$C
:?HUDO>*HUD*�
ç°~5>
@E>
ac:7@E>�xñC)47Hu\�>�C*:76'L5MNDO>*2u:7ï�n B FGH5>�47HX2uWvDO:?@T>*2�4IW34 B :;:?|?n_M5L`DO47\ B >I�ÔxæL5@E:=<;FQ25>
W34ÏD_áÈ:In�áK4)^
6'47L5L5FGH5P5ezWE:`DO~S4oD.FGD36{4)^u\�>�47L5L B FQ>*2gFQHgD_áÈ:�25FGï�>*@T>*HUD�6'47H5H5>
@EW*��ç°~5> B :N:7|Un�M5LuDO47\ B >Uç A ôON &�ÿk&��oõ
@E> B 4IDE>*WÈ>)47C�~`FG6{47P7>�LXF�ëN> B ac:?@¦>)47C�~`C*476'>
@O4�DE:�4"MXH5FF�sM5>�:NC
C*M5LS4IH5C
^{6{47L'C*> BQB �Çç°~5> B :N:?|?n�M5L'DO47\ B >ç Ê ô $'&�(;õ�@T> B 4oDO>*W¦>)4IC�~/:NC
C*M5L547H5C
^'6'47L'C
> BGB DE:�4�WE>
DK:7a�FG6{4IP?>$L5F�ëN> B W*eUá$~5>
@E>.>*47C�~/WE>�Db6'4)^ZFQH5C B M525>
47HU^uH;MX6�\�>
@3:7aÄLXF�ëN> B WÏ��FGH5C B M525FGH5PS�
>*@T:s�$ac@T:?6ñ>)47C�~ C*476'>
@O4X��ç°~5>�M5WT>�:7a�ç A ôeN &�ÿ
&)��õ(4IH52Rç Ê ô $'&�(;õ
B >*472`DO:Z25F�ï�>
@E>*HUD�4 B P?:?@EF�DO~56�W*esá$~5FGC�~ÓáÈ>�á$F BQB @E>
ac>
@°DO:�47W$FQ6'47P?>�n_\S47WT>*2�47HX2u6'47LNn�\S47WE>
2��

�=m



r :7DE~íDO~X>gFQ6'47P?>�n_\S4IWE>*2í47H52í6{4ILNn_\S4IWE>*2¹4 B P7:?@EF�DO~56�WÏWE~5:=áñP?@T>)4ID'Lz:7DO>
HsDEFd4 B ac:7@'LS4I@O4 BGB > B FQWT6
:?H½4 6�M B DOFQLX@E:;C*>*WTWE:?@'47@TC�~5FGDE>*C
DEM5@E>I� �ä>g25>
WEC
@EFQ\z>gDE~5@E>
>g25F�ï�>
@E>*HUD{25FG<;FQWTFQ:?HXW':7a3DO~5>�LX@E:;C*>*WTWEFGH5P
áÈ:?@E| B :?472�e;47H52ZDO~5>$C
:?@E@T>*WELz:?H52XFQH5P�LS47@E4 BQB > B 4 B P?:?@TFGDE~56'W
�y��>$6�>)47WTM5@E>$DO~5>$Lz>*@vac:?@E6'47H5C
>°:7ay4 BGB DO~X>
4 B P?:?@EF�DO~56�WKFGHufN>*C�DOFQ:7Hg�;e5FQH`DO>
@E6�W$:7a®WTL�>
>*2u:7a®>�ëN>*C*MNDOFQ:7H��
x H'DE~5>�ac: BQB :=á$FGH5P�25>*WTC*@TFQLXDEFQ:?H5W	áÈ>36'47FQHUDO47FQH�DE~5>�HX:7D�4IDEFQ:?HZ>
WTD�4I\ B FGWE~5>
2'FGH/fN>
C
DEFQ:?H'mX�J. ô $'&)(sõSFGW

DO~X>�:;C*C
M5LS47HXC
^Z6'47L�eWL ôeN &�ÿ
&)��õSFQWÄ4�WE>�DÈ:Ia B F�<?>°FG6{47P7>*W®ac@T:?6èQ9C)476�>*@E47W*e;47HX2cl ôeN &Oÿk&)��õSFGWÄ4�WT>
D¦:7a
\S47C�|sP?@T:?M5H52uFQ6'47P?>
W$47C��sM5FG@E>*2u25M5@TFQH5P�WT^;WTDE>*6ñFQHXFGDOFQ4 B F��)4IDEFQ:?H��Çç°~5>�FQH52XFQC*>
W�$ 47H52�(/@E>�ac>*@$DO:�6{4IL
C*:;:?@T25FQHS4oDO>*W
e�ÿ�47H52R��@E>
ac>
@.DO:/FG6{4IP?>�C
:N:7@E25FGHS4IDO>
W*ey4IH52 N @E>�ac>*@TW3DO:`C*476'>
@O4{HsM56"\�>
@*�Mç A ôON &�ÿk&��oõ
47H52Kç Ê ô $'&)(;õ�@E>�ac>*@bDO: B :N:?|?n�M5L{D�4I\ B >
W°WTDO:7@EFQHXP�DO~5>�6'47L5L5FGH5P?Wb2X>*WEC
@EFG\�>
2Ó\U^}xî� A �sMS4IDOFG:?H�mU���	ç°~5>
DO~X@E>*WT~5: B 2@�9C
:?HUDO@E: B WZDO~5>ÓWE>
H5WEF�DOFG<;F�D_^ :7a.DE~5>g4 B P?:?@TFGDE~56ueÄ4IH52¹FGW�2X>*6�:?H5WTDE@O4IDE>*2¹47H52¹2XFQWEC
M5WEWT>*2
acM5@vDO~5>
@�FGHufN>*C�DOFQ:7Hg�;�
ç°~5>$47@T@O4)^;WJ. ô $'&)(sõÎe�L ôeN &�ÿ
&)��õÎeMl ôeN &�ÿ
&)��õÎeMç A ôeN &�ÿ
&)��õ547HX2·ç Ê ô $'&)(sõ54I@E>b6�M B DOFµn_25FG6'>
H5WEFG:?HS4 B e*^?>�D

DO~X>
^ C*47Hò\�>Z47C
C*>
WEWE>
2�FGH :?H5>�n�25FQ6�>*HXWEFQ:7HS4 B :?@E25>
@�\�>
C)47MXWE>ÏDO~5>�^�~S4)<7>�2XFQWEC
@E>�DO>Z\�:7M5H52S47@TFQ>
W*� � :?@
DO~X>°WO47|I>�:Ia�C B 47@TFGD_^7e7FQH�DE~5>bac: BGB :=á$FQH5P34 B P7:?@EF�DO~56à25>
WEC
@EFQLNDOFQ:7H5W(áK>°6'47FGHsDO47FQH�DO~5>°6"M B DEF�n_2XFQ6�>*H5WTFQ:?HS4 B
H5:7DO4IDOFG:?H��È8�:=áÈ>
<?>
@*e B :N:7L5W°:?H �d$'&)(X��eS:?H���ÿ
&)�7��e�47H52u:?H � N &�ÿ
&)�7��eSC*47Hg\z>�á$@EFGDTDO>
HgM5WTFQH5P'4�WTFQH5P B >�n
FQHX25>�ë B :N:7L��(ç°~5FGW�@T>*25MXC
DOFG:?H�FQH B :;:?L`:=<?>
@E~5>*472u^;FG> B 2XWba�47WTDE>*@$>�ëN>*C
MXDOFG:?H5W
�

é ��� ê����JÕÔ��ëÜ���JÒ��'§
ç°~5>¦FQ6'47P?>�n_\S47WT>*2�4 B P?:?@TFGDO~X6 M5WT>*W[DO~5> B :N:?|?n�M5L�D�47\ B >�ç A ôON &�ÿk&��oõ�eo47H52�FQWy25>
WEC*@TFQ\z>*2�\s^3DO~5>Äac: BQB :=á$FQH5P
L5WT>*M525:on_C*:;25>I�

ì�í�í
îãï�ï�ï>ð*ñ�òsó¶ï�ï�ïì�í�íkî¾ô¾õ;ö¶ï�ï�ï}òs÷tî:øyí�ì
ù�òûú*üì�í�í
îØý;õ¾öàïûï�ïcòG÷tî¾þsíkÿGü
��� ô��£ý��Øõ��

ótú
	Bì�í�í
îótú
	Bì�í�íkîì�í�íkî;ú?õ;ö¶ï�ï�ïpú�ùyò��sógþ í�
Bøg÷kòsógþa÷¡ü
�)p



ì�í�í
î:ø4õ¾öàïûï�ï1ñuòs÷��aó?øyí�ì
ù�òûú*ü
ì�í�íkî¾þ¾õ�öàï�ï�ï7ñ�òs÷���ó þsíkÿGü

ñ�
������ � ú�� ø��£þ��
��� � ú�� ø���þ������! #"
���%$ � � ú�� ø��£þ����Bõ�ö

ótú
	6ñ�

ótú
	Bì�í�íkîótú
	Bì�í�í
î

ótú
	Bì�í�íkî
ótú
	Bì�í�í
î

ç°~5>�47@E@E4)^NW�L ôON &�ÿ
&)�oõ�esl ôeN &Oÿk&)��õ�e�47H52�ç A ôeN &Oÿk&)��õ[47@T>�47C*C
>*WEWT>*2�FGH�WE>��sM5>
HUDOFd4 B :?@T25>*@
e5á$~5FQC�~ÓC)4IHg\z>
>�ëNL B :?FGDE>*2�\U^�4ZC)47C�~5>�6�>*6�:?@T^7�(ç°~5>�47@E@E4=^}. ô $'&)(sõyFQW$47C
C*>
WEWE>
2�FQH`HX:?HNn_WT>��sM5>
HsDEFd4 B :?@T25>*@
�
A HsDE@EFG>*W	FQHWç A ôeN &Oÿk&)��õ;DO~S4ID(47@E>KM5HsM5WE>
2��c>*HUDO@TFQ>*WÇac:?@®FG6{47P7>ÈL5FµëN> B WÇá$~5FQC�~Ï25:�HX:7D(6'47L"DE:�P?@E:?MXH52

L B 47H5>"Lz:?FGHsDEW���47@E>�P7FG<?>
Hò4{WE>
HUDOFQHX> B <I4 B M5>�DE~S4ID�Lz:?FQHUDEW�DO:/4/~S47@E6 B >
WEW�6'>
6':?@v^ B :;C)4IDEFQ:?HÓ:?MXDEWEFQ2X>
DO~X>�:NC
C*M5LS4IH5C
^{6{47L�� � :7@KFQHXWTD�4IH5C*>IeXDO~5>�:;C*C
M5LS47HXC
^/6'47L�47@T@O4)^'FQW°4 BGB :;C)4IDE>*2{47W¥5_�K94fÔ��C
> BQB W*e
47H52 DO~5>{472525@T>*WTW�:7abDE~5>{>�ëNDE@O4ÓC*> BGB \z>*C
:?6�>*W�DO~5>'WE>*HUDEFQH5> B ��13H 4 B DO>
@EHS4oDOFG<7>ZFQW�DO:�4I252 4uWT>*C
:?H52
C*:7H525FGDEFQ:?H54 B WvD�4IDE>*6�>*HUDZDO>*WvDOFGH5P DE~5>�6{4IWE|�� x H DE~5>�C*:;25>�P?FG<7>*Hí47\�:=<7>7eKDE~5>�FQH5H5>
@vn�6':?WvD B :;:?L FGW
6�:N25Fq�S>*2�4IW$ac: BQB :=á$W
�

ñ�
��'& � ú�� ø���þ��?õ�õ¾ö("ñ�
)���*� � ú�� ø��£þ��
��� � ú+� ø��£þ��,�-�! #"
���%$ � � ú�� ø��£þ����?õ�öótú
	6ñ�
ótú
	6ñ�


x HuDE~5FQW�C)4IWE>�47Hg>�ëNDE@O4{C
:?H525F�DOFG:?HS4 B WvD�4IDE>*6�>*HUD�FQW�>�ëN>*C
MXDO>
2�ac:?@$>
<?>
@T^uL5F�ëN> B e5á$~5>
@E>)4IW.FQH�DO~5>�:?@TFQPIn
FQH54 B C
:N25>"H5:?HNn�M5WE>�acM B 47WTWEFQP7H56'>
HUD�WTD�4oDO>*6�>*HUDEW�6{4)^u\�>Ï>�ëX>
C*MXDE>*2òac:?@.WT:?6'>ÏLXF�ëN> B W*��ç°~5>Z@E> B 4IDEFG<?>
Lz>*@Tac:7@E6'47H5C*>�:IaÇDE~5>*WT>�<I47@TFd4IDEFQ:?H5WKFQW°25>
WEC*@TFQ\z>*2ÓFQHufN>
C
DOFG:?Hu�N�

���



é �¹Ð ¦ ��Ö�ëÜ���JÒa�©§
ç°~5>°6'47LNn�\S47WE>
2Ï4 B P?:?@EF�DO~56àMXWE>*W(DE~5> B :N:?|?n�M5L"D�4I\ B >¥ç Ê ô $'&)(sõÎ� A HUDO@EFG>*W	FGHUç Ê ô $'&�(;õ547@E>ÈWE>
DEW	:7azFQ6'47P?>
L5FµëX> B FQ2X>*HUDOF�DOFQ>
W*��ç°~5>ÏWEF��*>Z:7a¦>)47C�~ WE>�D�<74I@EFQ>
W.25>
L�>
H525FQHXPÓ:7H ~X:�áð6{4IHs^gFQ6'47P?>�L5F�ëN> B W3<;FQ>�áðDO~X>
:;C*C*MXLS47H5C�^ 6{4IL C*> BGB �òç°~5FGWÏ25>
DO47F B C)47H�\z>/WEFG6'L B F��S>
2è\U^èL B 47C*FGH5P 4 6'4oëNFQ6�M56î:?H WT>
D�WEF��*>Ie¦WT:
DO~54ID�ç Ê ô $'&�(;õÇ6{4)^u\�>ÏFG6'L B >*6�>*HUDE>*2�4IW�4{DO~5@T>*>�n�25FQ6�>*HXWEFQ:7HS4 B 47@E@E4=^7��ç°~5>ÏC*:?HXWTD�4IHsD�WT>
D�WTFF�*>/.ÔFGW
WE> B >
C
DO>
2/WE:�DO~S4oDb4ID B >*47WTDÈiU�10ð:7a�DO~X>�6'47L5L5FGH5P?WÄFQH A �sMS4IDOFG:?H/m�6{4)^Ï\z>$ac:?M5H52/FGHcç Ê ô $'&)(*&��*õÎ�Çç°~5>
6'47LNn_\547WE>
2u4 B P?:?@TFGDE~56åFGW°25>*WTC*@TFQ\z>*2Ó\s^`DE~5>�ac: BQB :=á$FQH5P�LXWE>*MX25:In_C
:N2X>7�

ì�í�í
îãï�ï�ï>ð*ñ�òsó¶ï�ï�ïì�í�íkî¾ô¾õ;ö¶ï�ï�ï}òs÷tî:øyí�ì
ù�òûú*üì�í�í
îØý;õ¾öàïûï�ïcòG÷tî¾þsíkÿGü
��� ô��£ý��Øõ��ì�í�íkî6üoõ�öàï�ï�ï32ñ�
������ �%$
4�� ô��£ý�� ü����
��� �'$
4�� ô���ý�� ü5���,���! #"

��� ô��£ý��Øõ�ö
ógôGñ
ð ìûí�í
î:üótú
	6ñ�
ótú
	Bì�í�íkîótú
	Bì�í�í
î

ótú
	Bì�í�íkîótú
	Bì�í�í
î
x H�DE~5>¦6{47L;n_\S47WT>*2�4 B P7:?@EF�DO~56Óe)DO~5>È47@T@O4)^;W�ç Ê ô $'&)(	& �)õU47H52W. ô $'&�(;õs4I@E>È47C*C
>*WEWT>*2ÏFGH�WT>��sM5>*HUDEFd4 B :?@E2X>*@*e
á$~5F B >.DO~X>�4I@E@O4)^;W¨L ôON &�ÿk&��oõ[4IH52Kl ôON &�ÿ
&)�oõ¿4I@E>�47C
C*>*WTWE>
2�FQH�H5:?H;n_WE>��sM5>*HUDOFQ4 B :?@T25>*@
�
13W�á$FGDE~ DE~5>'FG6{4IP?>�n�\S47WE>
2�4 B P?:?@TFGDE~56ue�M5HsM5WE>
2 >*HUDO@TFQ>
W�FGH<ç Ê ô $'&)(*&��*õÄ6{4)^ \z>'~547H52 B >*2 M5WEFGH5P

WE>
HUDOFQHX> B 472X25@E>
WEWEFGH5P :?@�6{47WT|sFQH5P5�gç°~5>`WE>
HsDEFQH5> B <?>
@EWTFQ:?H :7a$DE~5>/C*:;25>/FGW"WT~5:=á$Hí4I\�:=<?>I� x HèDO~5FGW
C)4IWE>Z>*HUDO@TFQ>
W�FQH7ç Ê ô $'&�(	&��*õÇá$~5FQC�~ 25:�H5:7D�6'47L�DO:`FG6{4IP?>�L5FµëX> B W�4I@E>ÏP?F�<?>*H 4`WE>
HUDOFQHX> B <I4 B MX>"DO~S4oD

�=�



P2P1 P3 PN

Frame 1 Frame 2 Frame 3 Frame N

� FQP7M5@E>��N�	ç°~5>�LX@E:;C*>*WTWE:?@°áÈ:?@E| B :U472ÓM5WEFGH5PZFQ6'47P?>�n B >�<?> B LS47@E4 BQB > B FGWE6Ó�

Lz:?FQHUDOW°DE:'6�>*6�:?@T^ B :;C)4IDEFQ:?H5WK:?MXDOWTFQ25>�DO~X>�FG6{4IP?>�47H52u\S47C�|sP?@E:7M5H52gFG6{4IP?>�WELS4IC*>*W�DO~S4oD�C*47M5WT>�DO~X>
C*:7H525FGDEFQ:?H54 B WvD�4IDE>*6�>*HUD$DO:Ïa�47F B �

é �Û� ê����JÕÔ��ëÜ���76|�©�pÖ��J�s�����£�©���£Ò¡�
ç°~5>�FQ6'47P?>�n_\S47WT>*2Z4 B P?:?@TFGDO~X6jC*47H�\�>$WEL B FGDÄFGHUDO:�>��sMS4 B HsM56"\�>
@EWÄ:7a�F�DO>
@O4IDEFQ:?H5W®:?HÏDO~5>$C)4I6'>
@O4 B :;:?L��
x H�DO~XFQW®C*47WE>IeUP?FG<7>*H·°�L5@E:;C*>
WEWT:?@EWÄ47HX2·Q C)476�>*@E47W*e7>)47C�~ÏL5@T:NC
>*WTWE:?@(áÈ:?@E|sW	:?H�DO~5>bFG6{4IP?>*W¿L5@E:=<;FQ2X>*2
\U^ Í 8 C)476�>*@E47W*� � FQP7M5@E>��`F BGB M5WvDO@O4oDO>*W.DE~5>ZáK:?@T| B :U472�� x HòDO~5>�L5WT>*M525:on_C*:;25>Zac:?@�DO~5>ZFG6{47P7>�n_\547WE>
2
4 B P?:?@EF�DO~56 P?F�<?>
Hg47\z:=<?>Ie�DE~5>�C)476�>*@E4 B :;:?L`FQW°6�:N2XF��S>
2�47W°ac: BQB :�á$W
�

ì�í�íkî;ú?õ9�*:<;5=#"uî ï�ï�ï>�*:(;�=#"7�¹î@?A��"
á$~5>
@E>$l·08�á34° FQ2X>*HUDOFq�S>*W	4.L547@TDEFQC*M B 47@ÇL5@E:;C*>
WEWE:7@*�(ç°~5FGW	4 B P?:?@EF�DO~56àLX@E:=<;FQ25>
W	C*:?HUDOFGP?M5:?MXW	\ B :;C�|sW
:7aÈ6'>
6':7@T^Óac:?@3DO~X> B FG<7>Ï47H52ò\S47C�|sP?@T:?M5H52 FQ6'47P?>
W3DO:�>*47C�~äLX@E:;C*>*WTWE:?@
e[\5MXD�@E>��sM5FQ@T>*W Í 8 DO:�\z>Z47H
FQHUDE>*P?@E4 B HsM56"\�>
@�FQHä:?@E25>
@"DO:g6{47FGHUD�47FGH�4g\54 B 47HXC*>*2èáÈ:?@T| B :U472��uç°~5FQW�4 B P?:7@EFGDE~56 4 B WE:�LX@E:;25M5C*>
W
á$@EF�DO>$~S4Ü�*47@E2XW*e;\�>
C)47M5WT>36�M B DOFGL B >KL5@E:;C*>
WEWE:7@EWK6'4)^�á$@EF�DO>°DO:�DO~X>�WE476'>�:;C*C*MXLS47H5C�^Z6{47L�C*> BQB 4ID¦DO~X>
WO4I6'>.DEFQ6�>7�

é � é B �%C��©�ÛëÜ�£�76¥�©�pÖ��J�s�������©����Ò��
ç°~5>$FQ6'47P?>�n_\S4IWE>*2Z4 B P?:?@TFGDE~56 C)47H�\�>°WTL B F�D	FQHUDE:�>��sMS4 B HsM56�\z>*@TWÈ:Ia�F�DO>
@O4IDEFQ:?H5W®:?HÏDO~5>$FQ6'47P?>ÈL5F�ëN> B W*�
x H'DE~5FQWÄC*47WE>IeXP?F�<?>*HS°àL5@E:;C*>
WEWT:?@EWK47H52SQ�C*476'>
@O47W¦L5@T:N25MXC*FQHXP/XY�·TàWEF��*>�FQ6'47P?>
W*eU>)4IC�~/L5@E:;C*>
WEWT:?@
áÈ:?@E|sW$:?HED@F

8
L5FµëN> B WK:7a¿>)47C�~�FQ6'47P?>I� � FGP?M5@E>3i�F BGB M5WvDO@O4oDO>*WÄDO~X>.áK:?@T| B :U472�� x H/DO~5>�L5WT>*M52X:In_C
:N25>.ac:7@

DO~X>�FG6{4IP?>�n�\S47WE>
2�4 B P7:?@EF�DO~56ÑP?FG<7>*HÓ47\z:=<?>7eSDE~5>�FQ6'47P?>.@T:�á$W B :N:?L`FGW°6':;25Fq�S>*2Ó47Wbac: BGB :=á$W*�
ì�í�íkî¾þ¾õ9�HG�;5=#"uî ï�ï�ï>�HG<;�=#"7�¹î@?A��"

��q



Frame 1 Frame 2 Frame 3 Frame N

P1
P2
P3

PN

P1
P2
P3

PN PN

P3
P2
P1

PN

P3
P2
P1

� FGP?M5@T>�iX�	ç°~5>�L5@E:;C*>
WEWT:?@�áÈ:?@T| B :U472�M5WTFQH5PZL5FµëX> B n B >
<7> B L547@O4 BGB > B FQWT6u�

á$~5>
@E>�lU0
�K3o°jFQ25>
HUDOF��5>*W$4�LS47@vDOFGC*M B 47@KL5@T:NC
>*WTWE:?@
�¦ç°~XFQW$4 B P?:?@EF�DO~56 2X:N>
W°H5:7D$L5@T:�<;FG25>�C*:?HUDEFQP?MNn
:?M5W�\ B :;C�|sW�:Ia	6'>
6':7@T^`ac:?@°DO~X> B F�<?>�47H52u\S47C�|sP?@E:7M5H52�FG6{47P7>*W°DO:'>)47C�~ L5@T:NC
>*WTWE:?@
e�\5MND.6'47FQHUD�4IFQH5W
4 6':7@E>/\S4 B 47H5C
>*2 áÈ:?@E| B :?472�FQHèDO~X>ÓC*47WE> Í 8 FGWÏH5:7D�47H�FQHUDE>*P?@E4 B HsM56�\z>*@
� ç°~5FQWZ4 B P?:?@TFGDE~56 4 B WT:
L5@T:N25MXC*>*W°á$@TFGDO>�~54Ü�)47@T25W*eS\z>*C*47M5WT>�6"M B DEFQL B >3L5@T:NC
>*WEWT:?@EW$6'4)^{á$@EF�DO>.DE:ZDE~5>�WO4I6'>�:;C*C
M5LS47H5C�^�6{4IL
C*> BQB 4oD�DE~5>�WO476�>.DOFG6'>I�

é �'I ¦ ��Ö�ëÜ�£�76¥�©�cÖ��J�s�����£�����£Ò¡�
ç°~5>�6'47LNn�\S47WE>
2Ó4 B P?:7@EFGDE~56 C)4IHÓ\z>.WTL B F�D°FQHUDO:">��sMS4 B HsM56�\z>*@TW°:7a¿FGDE>*@O4oDOFQ:7H5WK:?H`DE~5>.6'47L`C*> BQB W
� x H
DO~XFQW�C)4IWE>7e[P?F�<?>
H=°ÑL5@E:;C*>
WEWT:?@EW�47H52ä47HP5 �=9æWEF��*>Ï:;C*C*MXLS47H5C�^ò6{47L�e�>)47C�~ L5@T:NC
>*WEWT:?@�áK:7@E|sW�:?H
4 BGB DE~5>�FG6{47P7>�2S4oD�4'ac:?@ C#E

8
C*> BQB W*� � FGP?M5@T>'�=l'F BQB M5WTDE@O4IDE>*W°DO~X>"áK:7@E| B :U4I2�� x HgDE~5>�L5WT>*M525:on_C*:;25>"ac:7@

DO~X>�6'47LNn�\S47WT>*2Ó4 B P7:?@EF�DO~56ÑP?FG<7>*HÓ47\z:=<?>7eSDE~5>�6{47L�@T:�á$W B :N:?L`FGW°6':;25Fq�S>*2Ó47Wbac: BGB :=á$W*�
ì�í�íkî¾ý¾õ9�HJ�;5=#"uî ï�ï�ï>�HJ<;�=#"7�¹î@?A��"

á$~5>
@E>�l]06�V3D°ñFQ2X>*HUDOFq�S>*WÏ4�L547@TDEFQC*M B 47@�L5@E:;C*>
WEWT:?@*�òç°~5FGWÏ4 B P7:?@EF�DO~56 ~S4IW�H5:�á$@EF�DO>'~S4Ü�)4I@E25W
e
\z>*C)4IM5WE>Z:?H B ^g:7H5>ZL5@E:;C*>
WEWE:7@�6{4)^gá$@TFGDE>"DO:�>)4IC�~ä6'47L C*> BQB �"8�:�áÈ>
<7>*@
e¿DE~5>�áK:7@E| B :U4I2 \54 B 47HXC*>�FGW
25FG@E>*C�D B ^/@E> B 4IDE>*2`DO:�DE~5>�M5H5F�ac:?@E6�FGD_^�:7aÇ25FQWvDO@TFQ\5MXDEFQ:?H`:IaÇ6'47L5LXFQH5P?WKFQHKç¦k ô $'&�(	&��*õ�� x a®WT:?6�>�47@E>*47W°:7a
DO~X>�6'47L�47@T>�WEC)4I@EC*> B ^`C
:=<?>*@T>*2u\s^/FQ6'47P?>.2S4oD�4�á$~5F B >.:7DE~5>*@�47@T>)47W$47@T>�25>*H5WT> B ^`C*:=<?>
@E>
2�ezDE~5>*H�DO~X>
áÈ:?@E| B :?472`á$F BQB \�>�C
:?@E@T>*WELz:?H52XFQH5P B ^/M5Hs\S4 B 47H5C
>*2��

K LNM �ä���Ä�)� ��!/�	0

�ä>�25>*6�:?H5WvDO@O4oDO>�:?M5@°6�>
DE~5:;2ÓMXWEFQHXP�DO~5>.ac: BGB :=á$FQHXP�WT^;WTDE>*6Ó�Äç°~5>�>�ëNL�>
@EFG6'>
HsDO4 B @T:N:?6ÑFQW°@T:?M5P?~ B ^
in�Z�@O �.W����	6Ó�(FQH�47@T>)4X� r :N:?|sWT~5> B <?>*W B FGH5>°6':7WTD¦:7a�DE~5>$áb4 BGB W
� � :?M5@ÈfN:?HU^Ï��J¦n_i?i?i�J°JbR�C)476�>*@E47W*e

�=�



X

Y

....

P1

. . .

P2

PN

Z

� FGP?M5@T>��=lX�	ç°~5>�L5@T:NC
>*WEWT:?@°áK:7@E| B :U4I2uM5WTFQH5PZ6'47LNn B >
<7> B L547@O4 BGB > B FQWT6u�

D_áÈ:�á$FGDE~{mN�Á��6'6 B >
H5WE>
WK47HX2'D_áÈ:�á$FGDE~{�N� l�6�6 B >
H5WE>
W*eN47@E>$6�:?M5HUDO>
2{:?HZDO:?L�:7a�DO~5>�\�:;:?|sWE~X> B <7>*W
�
ç°~5>°C*476'>
@O47W(47@E>bC
:?H5H5>
C
DE>*2ZDO:�4.WEFGH5P B >KLz>*@EWT:?HS4 B C*:?6�L5MXDE>*@*e7>��sM5FQLXL�>
2Zá$F�DO~�D_áÈ:�wg4IDO@T:)ëZwu>�DO>
:?@
25FGP?FGDEFF�*>
@EW
es4�wg4IDE@E:)ë/wuF BGB >
H5H5FQMX6 xEx P?@O47LX~5FQC
WÈ25FGWEL B 4)^?e;47H52{4�k7m?m"wg8�� � >
HsDEFQM56 L5@T:NC
>*WTWE:?@
�	ç°~5>
C*:;25>.áK47W°á$@EF�DEDO>
H�FQHÓJ3e5C
:?6'LXF B >
2/M5WTFQH5P'wuFGC*@E:7WE:7aìD�b�W V FQWEM54 B J�f�fð�;� lXe547H52�>�ëN>*C
MXDO>
2gM5HX25>*@°DO~X>
��FQHX25:=á$W } ç�p5��l�:?Lz>*@E4IDOFGH5PÏWT^;WTDE>*6Ó�Èç°~X>�FG6{4IP?>*W°4I@E>�L5@T:NC
>*WEWT>*2g4ID°acM BQB @E>
WE: B MXDOFG:?H ��pU�7lU���7pUlU�
47H52�DO~5>�6{4IL'WTFF�*>�FQWÄpU�?ln�'�7p?lX�(ç°~5>�DO:7DO4 B DOFQ6�>°DO:�FQH5F�DOFQ4 B F��*>KDE~5FQWÄWT^;WvDO>*6ÓeXFGH5C B M525FGH5P�C*4 B FG\5@O4oDOFQ:7H�e
6'47WE|òC*@T>)4IDEFQ:?H�e	47H52 B :N:7|Un�M5LäDO47\ B >'C
@E>)4oDOFQ:7H�eÇDO47|7>
WÏM5H525>
@"DO>
Hè6'FGHsMXDO>
W*�gç°~X>/WT^;WTDE>*6 ~S47W�@TM5H
WEMXC*C*>
WEWvacM BQB ^`ac:?@báK>
>*|sW3MXWEFQHXP'4ÏWTFQH5P B >�FQH5F�DOFQ4 B F��)4IDEFQ:?H��
��>�DE>*WTDE>*2u:?M5@°WT^;WvDO>*69MXWEFQHXPZDE~5@E>
>�D_^NLz>*W�:7aÇ2X^;HS476�FQC.:7\;óT>*C�DOW"��Lz>*:?L B >7eXá$~X>*> B >*2ÓC�~S47FG@EW*e�4IH52

4g@T:?\�:ID���4IW"áK> BQB 47WÏ4g<I47@EFG>
D_^ä:7a$WTDO4IDOFGC{:?\sóT>*C
DEW*��fN:?6�>{WTHS47L5WT~5:7DOW�ac@T:?6 4gWE>��;MX>*H5C
>u:7a$C�~547FQ@TW
\z>*FQHXP LXM5WE~5>
2Ô47C
@E:?WTWÏDO~5>�@E:;:?6,47@E>�WE~X:�á$HíFQH � FGP?M5@E>g�?�?� fN:?6�>�WEHS4IL5WE~5:IDOWZac@E:?6,4òWT>��sM5>
H5C*>
:7a$D_áÈ:äLz>*:?L B >{áK4 B |sFGH5Pò47@E:7M5H52 DO~5>`@T:N:76 47@T>/WE~5:=á$H FQH � FGP?M5@E>u��kN�èfN:?6�>/WEHS4IL5WE~5:IDOWZac@E:?6 4
@E:7\�:7D$H54=<;FGPU4IDOFGH5PZ4ZLS4IDO~�FGHÓDE~5>�@E:;:?6æ47@T>�WE~5:=á$HgFGH � FQP?MX@E>Ï�=mX� x HÓ>)4IC�~��SP?MX@E>�DO~5>�:?\XWE>*@v<I4IDOFG:?H
<;FQ>�á$L�:?FGHUD$FQH/DO~X>�4IC*C*:76'LS4IHs^;FGH5PÏC)476�>*@E4�<NFG>
á$W$FQWÈac@E:?6ÑDO~5> B :=áÈ>*@�n B >�aìD°C*:7@EH5>
@°:7aÇDE~5>�:NC
C*M5L547H5C
^
6'47L�e B :N:7|;FGH5P�@EFGP?~UD_áb47@T2 47C
@E:?WTW"DO~5>'6{4IL�WEL547C*>I��R.M5@TFQH5P�DO~5>
WE>/>�ëNL�>
@EFQ6�>*HUDEW*e®DE~5>{Wv^NWvDO>
6 áK47W
M5WTFQH5P`DO~X>�WT>��sM5>
HsDEFd4 B FG6{47P7>�n_\547WE>
2ò4 B P?:7@EFGDE~56Ó��wg4IL ac@E476'>ÏC
:?6�L5MXD�4oDOFQ:7H�DO:;:?|g:?H 4)<?>
@O47P7>/k7l7l

�=i



� FGP?M5@E>��?�?�°JK~S47FQ@TW.47@T>�\z>*FGH5P{LXM5WE~5>
2 47C*@T:?WEW�DO~5>�@E:;:?6u��t.C*C
M5LS47HXC
^u6{47LÓac@O476�>*W�47@T>"WE~X:�á$Hò4oD
�Ï8����c>
<?>
@T^�6'47L/ac@O4I6'>3ac@T:?6å4�lN� �ÏWE>
C*:?HX2uWT>��sM5>*HXC*>=���Kç°~5> B >
aìD°WTFQ25>�:7a[DE~5>�FQ6'47P?>.C
:?@E@T>*WTL�:?HX25W
DO:ÏDE~5>�DO:?LÓWEFG25>�:7a¿DO~5>�6'47L�WELS47C
>7�

6�W*e®WT:gDO~54ID"DE~5>{Wv^NWvDO>
6 áK47W�:?Lz>*@E4IDOFGH5Pu4ID�4IL5L5@E:)ëNFQ6'4IDE> B ^ä�Ó8��I�uç°~5>{6{47L=�sMS4 B F�D_^òWE~5:=á$H FGH
DO~X>*WE>">�ëX476�L B >
W3FQW�WEFG6'F B 47@ÈDO:{á$~S4oD�áÈ>�~S4)<?>":?\5WE>
@T<7>*2ò25M5@TFQH5P'~;MXH525@E>
25W�:7a	~X:?M5@EW�:7a	:?Lz>*@E4IDOFG:?H��
] WTFQH5PÏDE~5>�WE>��sM5>
HUDOFd4 B 6'47LNn�\S47WT>*2Ó4 B P7:?@EF�DO~56ÓeNLz>*@vac:?@E6'47H5C
>�25@E:7L5L�>
2ÓDE:�47L5L5@T:=ëNFG6{4IDE> B ^{p'8��I�
��>Z~S4)<7>�á$F�DOH5>
WEWE>
2äDE~5@E>
>'4I@TDOF�a�47C
DEW�4Iï�>*C
DEFQH5P�6'47LòP?>*HX>*@O4oDOFQ:7H�� � FG@EWTD*e�DO~5>ZWv^NWvDO>
6 FGW�\S47WT>*2

M5Lz:?HòDO~5>ZFQ6'47P?>"25FGï�>*@T>*H5C
FQH5P�L5@TFQH5C
FQLS4 B e�á$~5FGC�~�FGW�25FQ@T>*C
D B ^g@E> B 4IDO>
2 DO:`DO~5>�4 B P?:?@TFGDO~X6�DE~5@E>
WE~5: B 2��� x D°FQWÈ:7a¿C*:?MX@EWE>�Lz:?WTWEFQ\ B >�DE:ÏFQHUDO@T:N2XM5C*>�4IH`:?\;óT>*C�D$:7a¿WEFG6'F B 47@	C
: B :?@¦DO:�DE~5>.\S47C�|sP?@T:?M5H52�e�47H52`WE>�D� DE:/4Ï<74 B M5>�WEMXC�~gDO~S4oD�DE~5>�Wv^;WTDO>
6ñ6'FGWEWE>
W�DE~5>�:?\;óT>*C�D)� x HuL5@O4IC
DOFGC*>IezWT>
DTDOFQHXPg�/0V�?0j�=lZac:7@EC*>
W
DO~X>�Wv^;WTDO>
6 DO:�WE>
>�DE~5FQHXP?W.DO~S4oD�L�>
:?L B >ÏP7>*H5>
@O4 BGB ^uC)47H5HX:7D�WE>*>Ie¿á$~XF B >"WE>
DTDOFGH5Pp�Ùjð�7l{ac:?@TC*>*W�DO~X>
WT^;WvDO>*69DE:�6�FQWTWbDO~5FGH5P?W°DO~54ID$L�>
:?L B >�MXWEMS4 BGB ^{C)47HÓWE>
>7� x Hu:?MX@°>�ëNL�>
@EFG6'>
HsDEW*e�WE>�DEDEFQH5P����U34�Ø3¹mU�
L5@T:N25MXC*>*2Ó@E>
WEM B DOW°DO~54ID�P?>*H5>
@O4 BGB ^'6{4oDOC�~5>
2u~sM56'47HÓL�>
@EC*>
LXDOM54 B >�ëNLz>*C
DO4IDOFG:?H5W
�
fN>*C
:?H52�eIDO~5>¦WT^;WTDE>*6j25>*Lz>*HX25W®M5Lz:?H�~S4)<NFGH5P�6�M B DEFQL B >(<;FQ>
á$W¿:7aX>)47C�~�6'47L5Lz>*2�C*> BQB :7aNéS:N:7@EWEL547C*>I�

t.LXDOFG6{4 BQB ^7e?DO~5>
WE>3<;FG>
á$W$47@T>�ac@E:76ÑC*476�>*@O4IWKá$FGDE~/:?L5Lz:?WEFGH5P"<;FQ>�á$W*�	1�Wb:?\;óT>
C
DOW°6�:=<?>3DE:=áb47@T25WbDO~X>
\z:?M5H52S4I@EFQ>
W':Ia�:?M5@�>�ëX476�L B >�Wv^NWvDO>
6uebDE~5FQW�C*:?HXWTDO@E47FQHUD'FQWZ<;FQ: B 4IDO>
2�eb47HX2íDO~X>g:?\U<;FQ:?MXW'>�ï�>
C
DOW':7a
:;C*C B M5WEFG:?H 47HX2 Lz>*@TWELz>*C�DOFG<7>�47L5Lz>)47@.FGH�DO~5>Ï6'47L���ç°~5FGW.L5@E:7\ B >
6 :?H B ^�4I@EFQWT>*W.HX>)47@.DE~5>Ï\�:7@E25>
@.:7a
:?M5@°>�ëNL�>
@EFQ6�>*HUDO4 B 47@E>*4XeS47HX2uC
:?M B 2 B FQ|7> B ^{\�>�> B FQ6�FQH54IDO>
2/\U^�M5WEFGH5P�472525F�DOFQ:7HS4 B C*476�>*@O4IW*�
ç°~5>3DE~5FQ@T2/47@vDOFGa�4IC
DÄáK>�á$FGDEH5>*WTWE>*2`FGH{6'47L�P?>*H5>
@O4IDEFQ:?H'FQHU<?: B <?>
WÈDE~5>3:?\XWE>*@v<I4IDOFG:?H{:7a�éS:N:7@EWEL547C*>I�

ç°~5>
:?@E>�DOFQC*4 BQB ^?e�DE~5>Z6{47L 2X>*L5FGC
DOW�:;C*C
M5L5FQ>
2äWTLS47C
>'FGHòDE~5>Z>�ëX47C�D�L B 47H5>Ï:IaÈDE~5>ÏéS:N:7@*� x H L5@O47C�DOFGC*>7e

k7l



� FGP?M5@E>g��kN� � >*:?L B >/áb4 B |sFQH5Pò4I@E:?M5HX2�DE~5>`@E:;:?6Ó� t.C*C
M5LS47HXC
^ 6'47Lèac@O4I6'>
WZ47@E>`WT~5:=á$H¹4ID��Ó8��
��>�<?>
@T^c�XaìDO~`6'47L{ac@O4I6'>$ac@E:?6Ñ4�p�WT>*C
:?H52�WE>��;MX>*H5C
>=���¦ç°~5> B >
aìDÈWEFQ2X>.:7ayDO~X>.FQ6'47P?>$C*:7@E@E>
WELz:?H525WbDE:
DO~X>�DE:?L�WEFG25>�:7aÇDE~5>�6{4ILÓWTLS47C
>7�

:?\;óT>
C
DEW�47\z:�<7>"DO~X>�éS:;:?@�C)47H 4IL5L�>*47@.4IW3:;C*C*MXL5FQ>
2�WELS4IC*>�FGHuDO~X>"6'47LgF�a(DO~5>�C)476�>*@E47W3C*47H5H5:ID.WE>
>
M5H52X>*@'DE~5>g:7\;óT>*C�DOW*� � :?@'FGH5WTDO47H5C
>7e°FQH � FGP?M5@E> �?�?eÈDO~5>uC�~S47FQ@�\S47WT>*W`4I@E>u47C
DEMS4 BQB ^�~5> B 2Ô4 WE6'4 BQB
25FGWTD�4IH5C*>�47\z:=<?>�DO~5>�éS:;:?@°\U^�C)4IWTDO>
@EW
�

I{��� P��s���2�B�s�� ��
ç°~5>/ac@E476'>'@O4IDE>{:7a�:?MX@"WT^;WvDO>*6,25>*Lz>*H52XWÏ:?HèDO~5>{H;MX6�\�>
@Ï:7a$C)4I6'>
@O47W
e(DO~5>/WTFF�
>/:7a°DO~X>`C)476�>*@E4
FQ6'47P?>
W*eSDO~X>"WEF��*>�:7a(DE~5>":;C*C
M5LS47H5C�^g6'47L�ez47HX2gDO~5>"4 B P7:?@EF�DO~56 47H52�C
:?6'LXMXDO>
@347@TC�~5FGDE>*C�DOM5@T>7��ç°~5>
ac@O4I6'>`@E4IDO>`FGWZ4 B WT: MXL5L�>
@vn�\�:?MXH525>*2 \U^ DO~5>`ac@E476'>`@E4IDO>`:Ia�DE~5>�C)476�>*@E47W*� x H :?M5@ÏC)4IWE>7e¦áK>u47@T>
M5WTFQH5P } ç�f5J C)4I6'>
@O47W{�c<;FQ2X>*:gWTFQP?H54 B WO��e[á$~5FQC�~<�NëX>
W"DO~X>{C)4I6'>
@O4uFG6{4IP?>ZWEFF�
>'DE:��7pUlp�äpU�?lg4IH52
M5L5Lz>*@�n_\z:?M5H52XW�DE~5>Ïac@O476�>�@E4IDO>�4ID�m?l`8��7�Ï�ä>Z47@E>ZM5WTFQH5PÓ47H } ç�fXJ WEFGP?HS4 B DO:�:?MXDEL5MXD�DO~5>Z6'47L�e�XëNFQHXP{DO~5>�6{4ILgWEF��*>"DE:/�7p?lS�òpU�?lX��ç°~5>�@T>*6'47FQHXFQH5PÏ<I47@EFQ47\ B >*W�47@E>�DO~5>�H;MX6�\�>
@.:7a	C*476�>*@O4IW*e�4IH52
DO~X>�4 B P?:?@TFGDE~56Ñ47H52ÓC*:?6�L5MXDE>*@�47@EC�~XFGDO>
C
DEM5@E>I�
� F�ëNFGH5P`DO~5>'H;MX6�\�>
@�:IabC)4I6'>
@O47W�4ID�ac:?M5@
e¿áÈ>{>�ë54I6'FGH5>*2 DO~5>�L�>
@Tac:?@T6{4IH5C*>Z:7abDE~5>�WE>��sM5>
HUDOFd4 B

47H52äLS47@E4 BQB > B 4 B P?:?@EF�DO~56�W.:?H�4u6�M B DOFµn_L5@T:NC
>*WTWE:?@�47@TC�~5FGDE>*C
DEM5@E>I�ufNFQ6�M B 4IDEFQ:?H5W.áÈ>*@T>{C
:?H525M5C�DO>
2 :?H
4 fNM5Hí8 � JÑpU�7lgá$FGDE~�ac:7M5@ ]�B DO@O4?fNLS47@TC xEx L5@E:;C*>
WEWE:7@EWZ:?Lz>*@O4oDOFQHXPò4ID�m?l?l wg8��7� 19WE>�D�:7a3@T>)4 B
B :;:?|?n_MXLèD�47\ B >*WÏM5WT>*2 FQH DO~X>`WE>��sM5>
HUDOFd4 B LX@E:7DE:7D_^;L�>/áÈ>*@T>u@T>�n_MXWE>*2�ac:?@"DE~5>*WT>u>�ëNL�>
@EFQ6�>*HUDEW*��YyFG<7>
FQ6'47P?>
WbáK>
@E>�WEFG6�M B 4oDO>*2`MXWEFQHXP{4ZWE>�D�:Ia(@O4IH525:?6 B ^�<I4 B M5>
2g4I@E@O4)^;W*�¦ç°~5>�FQ6'47P?>
WbáK>
@E>�@E>*L B 47C
>*2Ó:?H

kN�



� FGP?M5@E>Ó�=mX�Z1æ@T:?\z:7D"6�:=<;FQH5P 4I@E:?M5HX2 4gC�~S47FG@*�òt.C
C*M5LS4IH5C
^�6{47Läac@O476�>*W"47@E>/WT~5:=á$H�4IDÏlN�Á��8��
��>�<?>
@T^/DE>*HUDO~Ó6{4IL{ac@O476�>3ac@T:?6 4IHu��WT>*C
:?H52ÓWE>��sM5>
H5C*>)���¦ç°~5> B >�aìDbWEFG25>�:7a[DO~X>�FQ6'47P?>3C
:?@E@T>*WTL�:?HX25W
DO:ÏDE~5>�DO:?LÓWEFG25>�:7a¿DO~5>�6'47L�WELS47C
>7�

>)4IC�~ F�DO>
@O4IDEFQ:?Hu:7aÄDO~5>�DEFQ6�>�n B :N:7L�eSDO:`WEFG6�M B 4IDO>�@E>*4 B WT^;WvDO>*6 :?L�>
@O4IDEFQ:?H�e�WE:/DE~S4ID.DE~5>`��w r C)4IC�~5>
:?Hu>)47C�~�LX@E:;C*>*WTWE:?@�áK:7M B 2u~S4)<?>"DE:{@E>�n B :U472�� � FQP?M5@T>Z�)p'L B :7DEW�DE~5>�ac@E476'>�@E4IDO>
W�:7a(>)47C�~ 4 B P?:?@TFGDE~56
47W�4�acM5H5C�DOFQ:7HÓ:IaÇDE~5>�DO~5@T>*WE~X: B 2>��eXá$~5FQC�~ÓFQWb<I47@TFQ>
2u4IC*@E:7WEW$DO~5>�@E>*47WE:7HS47\ B >�@O47H5P7>�:Ia®:?Lz>*@E4IDOFG:?H��
r 47WT>*2g:7H � FQP?M5@T>Ï�)p5eXáÈ>�:?\5WE>
@T<7>�ac:?MX@°@E>*WTM B DEW*�

�?� r :IDO~�DO~5>	6'47LNn�\S47WT>*2�47H52�FG6{47P7>�n_\547WE>
2.LS47@E4 BQB > B 4 B P?:7@EFGDE~56�W�47C�~5FG>
<7>*2�4 B 6�:?WTD B FGH5>)47@�WELz>*>
25M5L
FGHÓDE~5>"HsM56�\z>*@�:7a	LX@E:;C*>*WTWE:?@TW3C
:?6'L547@E>
2uDO:ZDO~X>"WE>��sM5>*HUDOFQ4 B 4 B P?:7@EFGDE~56�W*� � :7@�FGH5WTDO47H5C
>7ez\�>�n
D_áÈ>*>
HêDE~5@E>
WE~5: B 25W`:7a��è47HX2 m?�Ne°DO~5> L5FµëN> B n B >�<?> B LS47@E4 BQB > B 4 B P7:?@EF�DO~56 WT~5:=áK>
2�47H�4)<7>*@O4IP?>
WTL�>
>*25M5L`:Ia¿mX� m�:�<7>*@KDE~5>3FG6{4IP?>�n�\S47WE>
2{WT>��sM5>*HUDEFd4 B 4 B P?:7@EFGDE~56ñ�ìDO~5>�DO~5>
:?@E>�DOFQC*4 B 6{4oëNFG6�M56 FGW
p5��lXeXDE~5>�HsM56�\z>*@$:7aÇL5@E:;C*>
WEWE:7@EW����

kN�$1�W/FQHí:?M5@{LX@E:7DE:7D_^;L�>�Wv^;WTDO>
6ue°DE~5>�WEFG6�M B 4IDOFG:?H5WZWE~5:=áÈ>*2ê4�P?@T>)4IDE>*@'L�>
@Tac:?@T6{47HXC*>uac:7@'DO~X>
FG6{47P7>�n_\547WE>
2�4 B P?:7@EFGDE~56�W'C
:?6'L547@E>
2�DE:èDO~5>ò6'47LNn�\S47WE>
2ê4 B P?:7@EFGDE~56�W��ìáK>òWE~X:�á :?H B ^¹DO~X>
a�47WvDO>
WTDÇ6{47L;n_\S47WT>*2"4 B P?:7@EFGDE~56êFQH � FQP?MX@E>$�)ps���¿�ä>ÈWTM5L5Lz:?WE>¦DO~5FGWÇFGW[25M5>ÄDO:�DE~5>Äa�47C
D¿DO~S4oD¿DE~5@E>
>
:?MND�:7aÄDO~5>�ac:7M5@�47@T@O4)^;W�47@E>Ï4IC*C*>
WEWT>*2�FGH�WE>��sM5>*HUDOFQ4 B :?@T25>*@.FGH�DO~5>ÏFG6{4IP?>�n�\S47WE>
2 4 B P?:?@EF�DO~56�W
�cWE>*>"fN>
C
DOFG:?HÓp5�G�=��e5á$~5F B >�:?H B ^/D_áÈ:{:?MXD�:7a¿ac:?M5@�47@T@O4)^;W34I@E>�47C*C
>*WTWE>*2 FGH�WE>��sM5>
HUDOFd4 B :7@E25>
@�FGH
DE~5>.6'47LNn_\547WE>
2`4 B P7:?@EF�DO~56�W���WE>
>�fN>*C�DOFG:?H/p5� k?���®ç°~5>�\�>
H5>��XD°L5@E:=<;FQ2X>*2`\U^{DE~5>.FQHXC*@E>*47WE>
2`~5FGD

k?k



0

5

10

15

20

25

30

35

40

45

15 20 25 30 35

Fr
am

es
 / 

Se
co

nd

Q

Threshold

Pixel-Level Parallelism
Image-Level Parallelism

Pixel-Level Parallelism (Mask)
Map-Level Parallelism

Image-Based (Sequential)

� FQP?M5@T>Ï�)p5� � @O4I6'>
W°L�>
@°WE>*C
:?H52u:7a(4 B P?:?@TFGDE~56'WÈ:?HÓ6�M B DEFQL5@T:NC
>*WTWE:?@°4I@EC�~5F�DO>*C�DOM5@T>7�

@E4IDO>ÄFQH�DE~5>ÈC*47C�~5>¦6'>
6':7@T^Z�cFQH�DO~X>ÈFG6{47P7>�n_\547WE>
2�LS47@O4 BQB > B 4 B P?:?@EF�DO~56�W���:?MXD_áÈ>*FGP?~5W[DO~5>Ä\z>*H5>[�5D
L5@T:=<NFG25>*2Ó\U^/DO~X>�4)<7:?FQ2S4IH5C*>�:7a¿á$@EFGDE>�~S4Ü�*47@E25W��cFQH`DO~5>�6'47LNn�\S47WE>
2�LS47@O4 BQB > B 4 B P?:?@TFGDO~X6/���

mX� r :IDO~�DO~5>	FG6{4IP?>�n�\S47WE>
2.LS47@E4 BQB > B 4 B P7:?@EF�DO~56�W(�cL5F�ëN> B n B >
<7> B 4IH52�FQ6'47P?>�n B >�<?> B ��Lz>*@vac:?@E6�>*2�>��sMS4 BQB ^?�
ç°~5FGW.WEMXP?P?>*WvDOW.DE~S4ID3DE~5>�WT6{4 BGB Lz>*H54 B D_^ÓFQHXC*M5@T@E>*2 \U^g~S4)<NFGH5P`4'ac>�á9�cFQH�:7M5@3C*47WE>�ac:?MX@���HX:?H
C
:?HUDOFQP7M5:?M5W/\ B :;C�|;W`:Ia�6�>*6�:?@v^íac:?@{>)47C�~êL5@E:;C*>
WEWT:?@`FQW/@T> B 4IDOF�<?> B ^¹FGH5WEFGP?H5Fq�SC)47HUD ��WE>
>äfN>*C�n
DEFQ:?H p5� ps����ç°~5>
@E>
ac:7@E>{DE~5>{L5FµëN> B n B >�<?> B 4 B P?:?@TFGDO~X6 FQW�DO:u\�>'L5@E>�ac>*@T@E>*2�e(WELz>*C
F��SC*4 BQB ^òFQH�C*47WE>
W
á$~5>
@E>�DO~5>�HsM56�\z>*@$:7aÇC)4I6'>
@O47W°FGW°H5:7D�47H�FQHUDO>
P?@O4 B 6�M B DOFQL B >3:IaÇDE~5>�H;MX6�\�>
@$:7a®LX@E:;C*>*WTWE:?@TW*�

p5� ] WEFQHXP/47H�FG6{4IP?>�6{4IWE|�25>*C
@E>*47WE>
2 L�>
@Tac:?@T6{47HXC*>7e�47W�C*:?6�LS47@T>*2uDE:/WE>
HUDOFQHX> B ��:?MXDvn_:7adn�6{4ILÓ:7@
:?MNDTn_:Iadn_FQ6'47P?>
W��°47252X@E>*WTWEFGH5P/ac:?@3MXH;MXWE>*2 B :;:?|sM5LgDO47\ B >">*HUDE@EFQ>
W*��ç°~5>Ï>�ëN>*C*MNDOFQ:7H :Ia¦47H >�ë;DO@E4
C
:?H525F�DOFQ:7HS4 B WTDO4IDO>
6'>
HsD{ac:?@/>
<7>*@v^ÔL5FµëX> B e�4 B :?H5Päá$F�DO~ÔDE~5>�C*:7WTD`:7a B :U4725FGH5Pè4IH�472525F�DOFQ:7HS4 B
B 47@EP?>�47@T@O4)^ÓFQHUDO:'6'>
6':7@T^?eSáK47W36�:?@T>�C
:?WTD B ^`DO~547H�>�ëN>
C*MXDEFQH5P{DE~5>"@T> B 4IDOF�<?> B ^`WE6'4 BGB HsM56"\�>
@
:7aÇWEMXL�>
@TéSM5:7M5W34IWEWEFGP?H56�>*HUD�WTDO4IDO>
6'>
HsDEW*�

k7m



ç°~5>�WT>��sM5>*HUDEFd4 B LX@E:7DE:7D_^;L�>�25>*WTC*@EFG\�>
2ò47\z:�<7>"áK47W.C*:7H5WTDE@EM5C�DO>*2òFGH��=i?i?qN��ç°~X>�6�M B DOFQLX@E:;C*>*WTWE:?@
~S47@T2XáK47@E>Z25>
WEC*@TFQ\z>*2ä47\z:�<7>Ïáb47W�C
:?H5WTDE@EM5C�DO>
2äFGH �)i?i?�X� x H �)i?i?iXe�áÈ>'47@E>ÏC
:?H5WTDE@EM5C�DOFGH5PÓ4�WT>*C
:?H52
L5@T:7DO:7D_^;Lz>ÈMXWEFQHXP.4�R.> BQB áÈ:?@T|;WvD�4IDEFQ:?H�á$FGDE~�D_áÈ: x HUDO> B LX@E:;C*>*WTWE:?@TW®:?Lz>*@E4IDOFGH5P�4ID¿ps�7l�wg8��I� r 47WT>*2�:?H
DO~X>�47\�:=<7>.>�ëNLz>*@EFG6'>
HUDOW*e5áÈ>�>�ëNLz>*C�D°DO~5FGWbWT^;WTDE>*6 DE:Ï:?Lz>*@O4oDO>�4IDb47L5L5@T:)ëXFG6{4oDO> B ^{k7lÏ8��I� r 47WE>
2�:?H
L5@T:oóT>*C�DOFQ:7H5W°:7aÇC*:?6�L5MXDE>*@$47@TC�~5FGDE>*C
DEM5@E>�Lz>*@vac:?@E6'47H5C
> ô k7��õÎeNáK>�>�ëNLz>*C
D$DE~S4ID�47HÓ4)<?>
@O47P?>�C
:?6'LXMXDO>
@
á$F BGB \z>�47\ B >.DE:Z:?L�>
@O4IDE>�:?M5@°WT^;WvDO>*6�4ID�m7l�8���ac:?@bD_áK>
HUD_^uC*476�>*@O4IW�FGH/DO~5>�^7>)47@3k7l?l7pX�
R S �)0(��� 0(0(�*��!

x HäDE~5FQW�áÈ:?@E|�e¿áK>�~S4)<?>'25>*WTC*@EFG\�>
2è4�H5:=<?> B 4 B P?:?@TFGDO~X6 ac:?@�C
:?6'LXMXDOFGH5Pg4�WEL54IDOFQ4 B nÎDO>*6�Lz:?@O4 B :;C*C*M;n
LS47HXC
^�6'47L"ac@T:?6j6�M B DEFQL B >¦<;FG25>*:�C*476'>
@O47W
�	t.M5@(Wv^;WTDO>
6 :7ï�>*@TW	WE>
<7>*@E4 B 472X<I47HUD�4IP?>*W(:=<7>*@	DO@E47C�|sFQH5PIn
\S47WT>*2`6�>
DE~5:N2XW*�	R�4IDO4�acM5WTFQ:?H{FQW¦L�>
@Tac:?@T6'>
2`4IDKDE~5>3LXF�ëN> BzB >�<?> B eNá$F�DO~5:?MNDKM5WTFQH5P�47HU^{WT>*P?6�>*HUD�4oDOFQ:7H
:?@�2S4IDO4{47WTWE:;C)4IDEFQ:?Hu6'>�DO~5:;25W*�$�ä>"FQ6'47P?FGH5>.DO~54ID3:7M5@.4 B P?:?@TFGDO~X6 C*:7M B 2u:?L�>
@O4IDE>�4ID�DO~X>"C*:7@E>":IaÄ4
HsM56�\z>*@$:7aÇ6{4IC�~5FQH5>.<;FGWEFQ:7HÓWv^;WTDO>
6'W
�
� :?@�acMNDOM5@T>�áÈ:?@E|�e®áÈ>/4I@E>�>�ëNL B :7@EFQHXPg47LXL B FGC)4IDEFQ:?H5W.ac:7@�DE~5>{:;C*C
M5LS47HXC
^ 6{4IL�� x Hè:?MX@�C
M5@E@T>*HUD

WT^;WvDO>*6ÓeÇáÈ>�~S4)<?>{WT>
D�M5Lè4�WE>
C*:?HX2èC*:?6�L5MXDE>*@�DO:Ó@E>
C*>
FG<?>�DO~5>�6'47LòFQH @E>)4 B n�DEFQ6�>Ï47W�4u\X@E:U472XC)47WvD
ac@E:76 DO~X>uWv^NWvDO>
6 25>*WTC*@EFG\�>
2¹~5>
@E>
FQH�� x H�DO~5FGWÏ6{47HXH5>*@
e¦acM5@vDO~5>
@Z:?L�>
@O4IDEFQ:?HXWÏ6{4)^ \z>`L�>
@Tac:?@T6'>
2
M5WTFQH5P�DO~X>�6'47LÏá$FGDE~5:?MXD¦W B :=á$FQH5P�2X:�á$H�DO~5>$6'47LNn�6{47|sFGH5P.L5@T:NC
>*WEW
�¦t.H5>$:7a�:7M5@ÄC*M5@T@E>*HUDÈP?:U4 B W(FQW(DE:
HS4)<;FQPU4oDO>"6�:?\5F B >�@E:7\�:7DEW3@T>*6�:7DO> B ^ÓM5WEFGH5P{DE~5>"6'47Lgac:?@�LS4IDE~�L B 4IH5H5FQHXP ô ���oõ�e�C*:7HsDEFQHsM5:?MXW.L�:7WEFGDEFQ:?H
>*WvDOFG6{4IDEFQ:?H�es47H52`2X^;HS476�FQC�C*: BQB FGWEFG:?H�4=<7:?FQ2547H5C*> ô k7�oõÎ�¦f;:?6'>�:7ayDE~5>*WT>.>�ëNLz>*@EFG6'>
HUDOWb6'4)^'\z>�<;FG>
áÈ>*2
:?H`<;FQ25>
:'FGH ô �)poõÎ�
13H5:IDO~5>
@3Lz:?WEWTFQ\ B >"47LXL B FGC)4IDEFQ:?H�FQW$M5WT>"DO~X>�6'47LuDE:'DE@O47C�|`DO~X>�ac:;:7DOL5@TFQHUDOW$:7a	4'6�:�<;FGH5P'Lz>*@TWE:?H��

ç¿@O47C�|sFQHXP FGHèDO~5>`6'47LèWTLS47C
>7eÈ47WÏC*:?6�LS47@T>*2èDE:òDE~5>`FQ6'47P?>'WELS4IC*>7e¦~S47W�DE~5>�472X<I47HUDO47P?>{DE~S4IDÏDO~X>
:?\;óT>
C
D�:7a(FGHUDO>*@T>*WvD36'47FQHUDO47FQH5W$4ZC*:7H5WTDO47HUD3WTFF�*>I�K1�H5:7DO~X>*@�472X<I47HUD�47P7>�FGW$DE~S4ID$DO~X>*@E>�FQW$H5:�@E>��sM5FQ@T>*2
WTá$F�DOC�~5FGH5Pò\�>�D_áK>
>*H DO~5>`6�M B DOFGL B >'C)476�>*@E47W*��ç°~5>*WT>�DE@O47C�|sW�C*:?M B 2 \z>`M5WE>
2íDO: 6'47LèDE~5>�6':7DEFQ:?H
:7ab4Ó@T>)4 B Lz>*@EWT:?HäDE:�4`<;FQ@TDEMS4 B 4)<I4ID�4I@*e¿FQH @E>)4 B n�DEFQ6�>7�Zç°~5FGW�:7L�>
@O4IDEFQ:?H C*:?M B 21�SH52�MXWE>{FGHò@E>*6�:7DE>
C*: BQB 4I\�:?@E4IDOFG:?H/4IH52Ó<;FG@TDOM54 B @E>*4 B F�D_^/4IL5L B FGC)4IDEFQ:?HXW*�

kIp



� :?@°WEM5@v<?>
F BQB 47H5C
>7e5F�DbáK:7M B 2�\z>�FGHUDO>*@T>*WvDOFQHXPZDE:ZC*:?6�\XFQH5>3DE~5FQW°Wv^;WTDO>
69á$FGDO~�4ÏC
:?HUDOFQHsM5:7M5W$\S47C�|?n
P?@T:?M5H52 6�:?H5F�DO:?@TFQH5P�WT^;WvDO>*6ÓeÄWEM5C�~ 47W�25>*WTC*@TFQ\z>*2�FQH ô iIõ�� ç°~5>/\547C�|sP?@E:?MXH52�FQ6'47P?>*W�M5WT>*2�FQH DO~5FGW
áÈ:?@E|Ó@E>
6{47FGH�WTDO4IDOFGC7�.1�W.H5>�á :7\;óT>*C�DOW.D�4I|7>�M5LUTvL�>
@E6'47H5>*HUDWV/@E>
WEFQ2X>*H5C
>ÏFQHgDE~5>�6�:?H5FGDE:?@E>
2�47@T>)4Xe
DO~X>Ï\S47C�|sP?@E:7M5H52òFQ6'47P?>
W3C*:7M B 2 4I2oóTM5WTD�ac:7@�DO~X>*FQ@3L5@E>
WE>*HXC*>7��ç°~5>Ï\S47C�|sP?@T:?M5H52òFG6{47P7>*W3C
:?M B 2ò4 B WT:
472oóTMXWTD$ac:?@b<I47@EFQ47\ B > B FGP?~UDOFQHXP�FQH`DO~X>�C*47WE>�:7aÇ:?MXDE25:;:?@°:?@bá$FQHX25:=áK>
2�47@T>)47W
�
ç°~5> 4 B P7:?@EF�DO~56 L5@T>*WT>*HUDO>
2�~5>
@E>*FGH�FQW`4è@T> B 4oDOFG<7> B ^¹WTFQ6�L B >uFQHUDO>
@EL5@T>
D�4oDOFQ:7HÔ:7a�DO~5>òö�÷�øUùNú û�	�Iú=ú
����øsÿ
ú�LS47@O4I25FQP?6Ó�ÄfN>�<?>
@O4 B >�ë;DE>*H5WTFQ:?H5W�DO:Z:?M5@�47LXL5@E:U4IC�~u@T>*6'47FQH/DE:'\z>�>�ëNL B :7@E>*2��Kt.H5>�FQHUDE>*@vn

>*WvDOFGH5PZFQ25>*4ZFGWbDO:ZC*:7H5WEFG25>*@°DO~X>�4IL5L B FGC)4IDEFQ:?H{:7aÇDE~5>�47L5L5@T:U47C�~�DO:�4Ï<74I@EFd4I\ B >3DE>*@T@O47FGH�eX:?@°DE:'4�k AÊ n_R
:?@�mon�RÑ6':;25> B �{ç°~X>/WEFG6'L B >Ï25FGï�>*@T>*H5C
FQH5Pu:?Lz>*@O4oDOFQ:7H�4ID�DE~5>{C
:?@E>':7ab:?MX@�FG6'L B >*6�>*HUD�4oDOFQ:7H C*:?M B 2
\z>�@E>
L B 47C
>*2�\U^g6':?@T>"C
:?6'L B >�ëu:?Lz>*@E4IDOFG:?H5W
e�4 B \�>
FGD34ID3DE~5>�C
:?WTD�:Ia¦4{W B :�áÈ>*@3>�ëN>*C
MXDOFG:?H���13HX:7DO~5>
@
FQHUDE>*@E>
WTDEFQH5P >�ëNDE>*H5WTFQ:?H�C
:?M B 2 \z>/DO~X>`FQH5C B M5WTFQ:?Hè:Ia�C
: B :7@":?@�:IDO~5>
@�WE>
6{47HUDEFQC`FQHNac:?@E6'4IDOFG:?H FQHèDO~X>
:;C*C*MXLS47H5C�^�6{47L��

� �YX?�.�Ä�.! ����0
ô �*õ"wä�.1�\5FQ25F�47H52j���YZ�:7H¡�)4 B >��ê�c>*2�� ��eÏR�4oD�4 � M5WEFG:?H`FQHÓ�$:?\�:IDOFQC
W$47H52uwg47C�~XFQH5> x HUDO> BGB FGP?>*H5C
> e
13C*4725>*6�FQC � @T>*WEW
e[�=i?iUkN�

ô koõ"J3�of��=13HX25>*@TWE>*H�e7>
D*�o4 B ��e#T } 4)<;FQP?4IDOFG:?H ] WTFQH5P���4IH5P?> x 6'47P?>*W[:?H�4�wu:?\5F B >Ä�$:?\z:7D[V5e=FGH]\��1^[�k�`_badc
e �#f]gihû�£�k���5jc�5hkcml�noc[�Hpqjrc�ets�uye��=i?i?kNe5L5L��y�*psq�n��)�?lX�

ô mIõ"wä�o13WO4I2S4Xe?>�D)�I4 B ��evTTR3^NH5476'FGC x HUDE>*P?@E4IDOFG:?H":7aS8�>*FGP?~UDÄwg4IL5W(FQHUDE:.43m7Rí��:7@ B 2"��>
L5@E>
WE>
HsDO4IDOFG:?H
ac@E:?6 ��4IH5P?> x 6'47P?>�fN>��;MX>*H5C
>*WWVXe�FQHxw��s�%y�z@yÔ�H{}||�5ji~#hû�'pq�3�7_�cq_ª�k�Se�� ß sSey�=i?iUkNeXL5L���mX�
n��7mX�

ô p7õm�Ï� r 47@�nvfN~S4 B :?6ñ47HX2 ç�� A � � :?@vDO6'47H5H�e�ç¿@O47C�|sFQHXP{47HX2gR�4IDO4�13WTWE:;C*Fd4oDOFQ:7H e�1�C)472X>*6�FQC � @T>*WEW
e
�=i?�?�N�

ô �oõ"hX� r :?@T>*H5WvDO>
FQH�47H52]�Ï����:?@T>*H�e�TT8�FQWvDO:?P7@O476�FQC x HNnvwu:IDOFQ:7H�wg47L5L5FGH5P.ac:?@¦wu:7\5F B >°��:7\�:7DÄt�\XWTD�4�n
C B >b1�<7:?FQ2S4IH5C*>�V5eUFQH/w[�������@� e �@c�y\�k�/\¨�1^[�k�`_badcm��gihû�£�5j e �`_ª�k�Se@� ß�� eU1�M5PÏ�=i?iX�7e?L5L��s�ImU��nv�Im?iX�

k?�



ô �Iõ�1"� AÄB ac>*W
e,TOfN:?H547@vn r 47WE>
2ò��>*4 B nÎ��:7@ B 2�wg47L5LXFQH5P�47HX2 } 4)<;FQPU4IDEFQ:?H@V5e�FGH�wd������z@y�\¨�1^[�k��_badc��
giha�¹�5j e �`_ª�k�SeX<?: B �SmXeSH5:X�SmXezh7M5H5>Z�=i7�UqNe5L5L��zkIpUion�k7�U�N�

ô qoõ�1"� A	B ac>
W*e�T ] WEFGH5P":;C*C
M5LS47HXC
^�P?@EFG25WÄac:?@È6�:?\5F B >$@E:7\�:7DÈLz>*@EC
>*LXDEFQ:?H{47H52/H54=<;FGPU4IDOFG:?H(V5eUFGH�w[�����
||�5ji~#ha�'pq��e���� ß�� ezh7M5HX>��)i?�?iXe5LXL��SpU�on��7�X�

ô �Iõ�1"� A	B ac>
W*e�TOwuM B DOFµn_WE:7M5@EC
>�fNLS4IDEFd4 B R�4IDO4 � MXWEFQ:7H'M5WTFQH5P r 4)^?>
WEFQ47H/�$>)47WT:?H5FGH5P�V5esFQH�R�4IDO4 � MXWEFQ:7H
FQH��$:?\z:7DOFGC*W$47H52gwg47C�~XFQH5> x HUDO> BQB FGP?>*HXC*> e;1�\5FQ2XFS47H52�Z�:7H¡�)4 B >����c>*2�� ��es13C*4725>
6'FGC � @T>*WTW*e��)i?iUkNe
L5L��y�=m?q�n��=�7mX�

ô iIõ�R���Z�FQ\5\5FGH5W*e/ZÏ� } � } >
á$WE476 47H52 w �"hX� r @E:;:?|sW*e�TER.>
DE>*C�DOFQHXP fNMXWEL5FGC*FQ:7M5W r 47C�|sP?@E:7M5H52
JK~S47H5P7>*W"FGH V FQ25>
:�f;M5@T<7>*F BGB 47HXC*>Z:7a r MXWT^�fNC*>
H5>*W�V5e(F�abL5@T:NCI�y:7a��v��_���f�wd�������P�5�[�ocd�s�d~o�k�
g ~k~#¡¢_ba e �`_ª�k�@cW�H{}||�5ji~#hû�'pq�3�7_�cq_ª�k�Se�fX4I@O47WT:7D�4Xe � Y	e��=i?i?�Ne5L5L��zk?k=nvk7�X�

ô �=lIõ A ��Z�@TFQ6�WE:?H�e?>
D*�s4 B ��etTT1 � :?@E>
WTDÄ:7a�fN>
H5WE:?@TWWV5e;FQH�DE~5>$L5@E:;C7�7:7a�£�gi\¥¤#gNw¦j eo§ p/¨©�#f�pq�[c[� e �#f1_d� §
�P�5�[�ocd�s�d~ze©s�ey�)i?iUqNe5LXL��Sps��n��7lX�

ô �?�*õ����58347@E4 B FGC�|{47HX2gY	�zfN~S4IL5FQ@T:5eSJK:?6�L5MXDE>*@�47H52u�$:?\�:ID V FGWEFQ:7H e5<?: B ��kNeX132525FGWE:?H�ey�=i?iUkN�

ô ��koõ�1"�N8�:;:=<?>*@
eSR��@Z�: B 25P?:7a�47H52ª�Ï� r :=á°^?>*@
e�TTç°~5>�f;LS47C*> A HU<7> B :7L�>I�	1à��>
L5@E>
WE>
HsDO4IDOFG:?H/ac:?@Km?R
fNC*>
H5>*W�V5e�FQH�||�5ji~#hû�Hpq�x�7_�cq_ª�k� e �#f]wqj eo§ pª¨©�#f�pq�[c[� e �#f1_d� § eSwg47@TC�~��=i7i?�Xe5L5L���mX�=lon_mUk7iX�

ô �=mIõ�1"�U8�:N:=<7>*@¦47H52 r �;t B WT>*H�e�Tv1���>*4 B n�ç°FQ6�>°t.C*C
M5LS47H5C�^'wg47LZac@E:?6 wuM B DOFQL B > V FQ25>
:�f;DO@T>)476�WWV5e
FQH`L5@T:NCI�S:7a«wd�����¬||�k�­{�yJ�k�®\¨�1^[�k��_badc}�Ugihû�¹�5j e ��_ª�k�Sey�=i7i?iXeXLXL��zk?k7�X��nvk?k7�7�X�

ô �)p7õ�1"�y8�:N:=<7>*@�47H52 r �yt B WE>
H�e¥TOfN>
H5WE:?@ } >
D_áÈ:?@E|I>*2è�$:?\z:7DOFGC*W�V5e�FQH�<;FG25>*:�L5@T:NCI��:7a+wd�����¯||�k�­{�y
�k�®\¨�1^[�k��_badc]�Ngiha�¹�5j e ��_ª�k�Se��=i?i?iX�

ô ���oõ�1"�z8�:;:=<?>
@�47H52 r ��t B WT>*H�e+T � 4IDO~ �	B 47H5H5FGH5P'ac:?@3wu:?\XF B >��$:?\z:7DOW�DO~S4ID.fN>
H5WE> ] WEFQHXP/4 V FQ25>
:
Jb476�>*@O4 } >�D_áK:?@T|�V5e5FQH'L5@E:;C7�s:7a�w[�����t°@gYl(±®�Ew[�s�o² ¡�||�k�­{�y��k��g³f1´ e �©adpWf�w[�s�'pq¡�¡¢_ § p[�s��±µpdad� e1¶���)�k�<_badc�e��)i?i?iX�

k7�



ô �=�Iõm�Ï�Ç8�áK47H5Pò47HX2 } �Ç13~sMoóE4Xe·T[Z�@E:7WEWÏwÓ:7DOFG:?H �	B 4IH5H5FQHXPx¸ 19f;M5@T<7>
^�V5eÄFQHEg]|�± ||�5ji~#ha�`_d� §
l�h
�¦´1pqnoc�e�� �[ß�¹ ezfN>
L��y�=i?i?kNe5L5L��zk;�=ionvkIiX�?�

ô ��qoõ�8�� x WT~5FQP7M5@E:5e¥TTR.FQWTDE@EFG\5MXDO>
2 V FGWEFQ:7H f;^;WTDO>
6u��1 � >*@TC*>*LNDOMS4 BÄx HXac:7@E6'4IDOFG:?H x HXac@E47WTDE@EM5C�DOM5@T>Zac:7@
��:7\�:7D } 4)<;FQPU4IDEFQ:?H@V5eXFGHÓLX@E:;C7�5:7a ºk»Ü����w[�s�by�zG�5_d�s�¥||�k�­{�y��k�xgi���by7w[�s�'pq¡�¡�yQe513MXP5�y�=i?iUq;�

ô �=�Iõ����Sh?47FQH�e5���<��47WvDOM5@TF[47H52 r ��fNC�~sM5HX|ze�wg47C�~XFQH5> V FGWEFG:?H ezwuC­Z�@E4)ábn�8�F BQB e��=i7iU�N�

ô �=iIõ"hX�bh7:7H5>*W
e�TE�$>)4 B n_ç°FG6'>uJK:?HXWTDO@TM5C
DEFQ:?HÔ47H52��$>*H525>
@EFGH5Pè:7a�ç°~5@T>*>�n�R.FQ6�>*HXWEFQ:7HS4 B t.C*C*MXLS47H5C�^
wg47L5W�V5eSFQH�L5@T:NCI�5:7a�l(¤«wd� ¼7g ~k~#¡¢_ba�yJ�H{³gi�[�by7w[�s�'pq¡�¡�yQe7s�� �(� e��=i?i?mXeXL5L��zkIpUi�nvk?�7�N�

ô k7lIõ"f��(��476"\5~S476�LS4IDEF�47HX2uY	�XR�4=<;FGW*e�TEwuM B DEFQ@T>*WE: B MXDEFQ:?H � 4IDE~ �	B 47H5H5FGH5P"ac:?@bwu:?\5F B >��$:?\z:7DOW�V5eXFGH
wd�����>z@y�\��1^[�k�`_badc}�Ugihû�£�5j e �`_ª�k�Se5<?: B ��kNeXH5:5��mXe�f;>*L��[�=i?�7�XeXL5L��y�=mU��nO�)ps�N�

ô kN�*õ�1"�[YyF¦47H52½ZZ�¿JK@T>*\5\5FGH�emTEt�C�DO@T>*> A HXC*:;25FQH5PÓ:7a�t.\;óT>
C
DEW�ac@E:76 ��4IH5P?> x 6{47P7>*WWVXeÇFGHE¤ e ���Hpq���
\,pda � § �<_d��_ª�k�Se;<?: B ��k?qNey�=i7i7p5eXLXL��zq?k?q�n�q7m?iX�

ô k?koõ"f��Xwu:N>����
FÎeX1��(��4IDE|7>*@T>7eSR��
��M5@O4I6�M5@O4�47H52����5h?4IFQH�e�TE�$>)4 B FGD_^'wu:;25> B FQH5P"47H52 V FQWEM54 B F��)4IDEFQ:?H
ac@E:?6,wuM B DOFGL B > V FQ2X>*:äfN>��sM5>
H5C*>
WWV5eKFQH�wd�����¾||�5ji~#hû�Hpq�À¿ � e ~<��_badc3�Ág+~k~#¡¢_ba e ��_ª�k�@c�e¥s ��ßÂ� e
�=i?i?�NeXL5L��z�I�on��?mN�

ô k7mIõ�8�� } :?\z:?@EFG:5e¦f�� � M5|sM52S4 47H52íf��	1�@EFQ6�:7DE:5e·TOJK:?H5WvDO@TM5C
DEFQ:?H�:7a�DO~5>ut.C
DE@E>
>Ó1�L5L5@T:=ëNFG6{4IDEFQH5P
ç°~5@E>
>�n_R.FQ6�>*H5WTFQ:?HS4 B t�\sóT>*C
DEW�\U^ ] WEFGH5P wuM B DOFGL B > V FQ>
á$W�V5e(FGHÃwd�����)� ¶ ¤AgY±�w�e�s�u ßÂ� e } :=<z�
�=i?i?�NeXL5L��zqI�?ionvqI�X�?�

ô kIp7õ r ��t B WE>
H�47HX2g1"�z8�:N:=<?>
@*e+TOJb4 B FQ\5@E4IDOFGH5PZ4/Jb476�>*@E4 } >
D_áÈ:?@E| ] WTFQH5P{4{R.:?6�FQHX:/Z�@TFQ2(V5e©cqh@^ ¶
jÄ_d���'pWf7e��=i7i?�X�

ô k?�oõ r �;R��;t B WE>
H�e�TE��:7\�:7D } 4)<NFGPU4IDEFQ:?H ] WTFQH5P�4�fN>
H5WE:7@ } >�D_áK:7@E|�V5eSwu47WTDE>*@�b WKç°~X>*WEFGW*eXY¿4I\�:?@E4IDO:7@T^
:7a x 6{47P7>�13HS4 B ^;WEFQW
e51.4 B \z:?@EP ] H5FG<7>*@EWTFGD_^7ezh7M5H5>Z�=i?i?�N�

ô k7�Iõ�R�� � 4oDEDO>
@EWT:?H 47H52ghX�z8�>
H5H5>*WTWT^7eyJK:?6�L5MXDE>*@$13@TC�~5FGDE>*C
DEM5@E>I�Ä1�Å.MS4IHsDEFGDO4IDOF�<?>�13LXL5@E:U4IC�~ eSWE>*C�n
:?H52�>*2XFGDOFG:?H�e5wu:?@EP?47H3��47MNac6{47HXH�e��=i?i7�X�

k?q



ô k?qoõ r �	fz���Ï�®��47:XeÄ8�� � �(R.M5@T@O47HUDTnÎ��~U^;DE>Ó47H52 hX�®1��ÄfN~5>
>*H�erTT1 � M BGB ^äR.>*C
>*HUDO@E4 B F��*>
2 wuM B DEF�n
fN>*HXWE:?@�f;^;WvDO>*6 ac:7@�çÇ@E47C�|sFQH5P 47HX2¹f;M5@T<7>*F BGB 47HXC*>�VXe	FQH�w[�s�by,z@y��H{�\¨�1^[�k��_badc�\,pdcop e �dad�;e¥s�� ß s�e
� >*\����)i?i?mXe5LXL��zk7lon�p?p5�

ô k7�Iõ"f��yf;@EFG<I47WvD�4)<I4`47H52 } ��13~sMoóE4Xe�TOt.C
DO@T>*>ÏP?>
H5>*@E4IDOFG:?H�ac@E:76 :?\sóT>*C
D�WTF B ~5:?M5>�DEDO>
W.FQH Lz>*@TWELz>*C�DOFG<7>
<;FQ>
á$W�V5eSFQH�|��«¿�w[¤Ke � � ß sSezh?47H����)i?i?lXe5LXL����?�on_�7p5�

ô k7iIõ����Çç®4 BQB MX@EFÈ47H52íhX���Ï�®1�P?PU47@váb4 B e·T � :7WEFGDEFQ:?H A WvDOFG6{4IDEFQ:?H�çÇ>
C�~5H5FF�sM5>
W�ac:7@Ï47H 13MNDO:?H5:76':?MXW
wu:?\5F B >���:7\�:7D�¸�1à�$>
<;FQ>�á,V5e5FQHxÆ e �#fk^[� �o�S�H{³¤ e ���'pq���®\,pda � § �<_d��_ª�k� e �#f®||�5ji~#hû�'pq�ª�t_�cq_ª�k�Se
>*25F�DO>
2Ó\U^uJ3��8���JK~5>*H�e�Y	� � � � 47Mu47H52 � �zf�� � �X��47H5P5ey�=i7i?mXe5L5L��zq7�?ion_�?lX�?�

ô m?lIõ����­���oç°WE47FÎevTT1�<?>*@TWO4IDEF B >ÈC*476'>
@O4�C)4 B FQ\5@E4IDOFG:?H�DO>*C�~XH5FF�sM5>¦ac:?@Ç~XFQP?~"47C*C
M5@O47C�^�m72"<;FQWTFQ:?H�6'>�DO@T: B n
:?P7^{M5WEFGH5PZ:7ïznÎDO~5>�n_WT~5> B aÇDT<`C)476�>*@E47W$47H52 B >
H5WE>
WWV5eSFGH®wd�����¯� ¶ \ g�e ¹�ß�� e��)i?�UqNe5LXL���mUk7mon_m7p?p5�

ô mX�*õ����Ï��F BQB WT:?H ��6'47FQHUDO47FQH5>
@���eÇTvç°WO47FgJb476�>*@O4 Jb4 B FQ\5@E4IDOFG:?HåfN:7aìD_áK47@E>�V5e�~UDEDEL�� �Ü� á°á°á���FGM5W*� C*W
�
C*6�M���>
25M � 4IacW � C*W
��C
6�M�� >*25M � M5WE>
@ � @TP7á � á°á°á � ç°WE47FìJK:;25>I��~UDO6 B �

k7�


