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

+�,.-0/21436587:9

;=<	>@?4-BA)9DCE?GFH>I?4,.1J+�-KCE7:141L?4M87:-N>I7
O�?L5�?4PQ?438-R3TS�+�-�SU3.9WVX,TCE?L>IP
Y�-�?L587:9WPQ?LC�ZR3.S�[�\N?4-^]N_�9WM8`

a.b8b8b



cedgf:h6ikjHl.h

mn`N?LPo\N?4PQPW7I9DCp,TCW?438-rq�9W7IPQ7I-KCEPX,.-N\s?L-^5.7IPDCE?4M8,TCE7:Pt,u-�7:v�CE7I>p`�-N?4w^_N7BSU389x_NPQ?4-NMyPQ_N]	z
9W3._�CE?L-N7IP{?4-0M87I-N7|CE?L>}qN9Q38M89W,.VXV~?4-�MN��mn`N7�CE7:>p`N-N?4w^_N7�\N?L��7I9QP{SU9Q38V�qN9W7|5�?438_NP�?4\N7I,.P
]KZ�`N,65�?L-NMoPW7:qH,.9E,�CE7�q�38qN_N14,TCE?L38-NP�SU389�qN9W38M.9E,.V~P�,.-�\�SU_N-N>|CE?43.-NPn,.-N\�7:583.1L5�?4-NM}CE`N7
V~7IVx]�7I9QP}3.S�7�,.>p`�>:38-N>:_N9W9Q7I-KCE1GZ8��+�C}v�,.P�`�38q�7:\�CE`N,TC}CW`N?4P@CE7:>p`N-N?Lw�_�7Xv(?41L1�PW381G587
qN9Q38]N147:VXP�,.P�PW_�>I>I7:PWPDSU_N141GZx,.P�7|�	?LPQCE?L-NM{VX7|CE`N3�\NP�v(?LCE`�CE`N7#,.\N\�?LCE?L38-H,.18,.\�5T,.-KCp,.M.7#3.S
`H,�5�?4-NM@1L7IPWP�PDCE9W_�>:CE_�9W7(\N7:CW7I9QVX?L-N7I\t?4-~,.\	5.,T-N>I7(]KZxCE`�7{7��	q�7:9W?4V~7I-KCW7I9I��+�C�v�,.P#,.1LPW3
`N38q�7I\yCW`H,TC2CE`�7tCW7I>p`N-�?4w^_N7ov�3._N14\u]�7~PQ_Nq�7I9W?L389)CW3�7��	?4PQCW?4-NMBV~7:CW`N3	\�P2,TC2FH-N\�?4-NM
M87:-N7I9W,.141GZe_NPQ7:SU_N1�PQ_N]	z�9Q38_�CW?4-N7:PI�

mn`N7o?4-�?LCE?4,.1�,.14M.389W?GCE`NV�v�,.P�SU38_�-N\=CE3R]�7x]�7:CWCW7I9�CW`H,.-yM87:-N7:CW?4>xqN9Q38M89W,.VXV~?4-�M
CE7:>p`N-N?Lw�_�7IP@CE`H,TC�\N38-���C@_NPW7tPQ_N]	z�9Q38_�CW?4-N7:P2]N_�C@?4-	SU7I9W?L389�CW3B�238��,���P@,._�CW38VX,TCE?L>�,.1L1LZ
\N7|FH-N7I\XSU_N-N>:CW?438-�P)�UA�O2��PE�|��mn`�7�9Q7�,.PQ38-NP�]�7:`N?4-N\tCE`�7�q�7I9DSU389WVX,.-N>:7�,T9W7�,.-H,.1GZ	PQ7I\
,.-N\�CE`N9Q7I7e9Q7:FH-N7:VX7:-KCEPt,.9Q7e?4-K587:PQCW?4MK,TCW7I\��y�2-�7�3.SnCW`N7IPQ7R?4V~qN9W36587:\�CE`�7eq�7:9QSU389�z
VX,.-N>I7�]N_�Co9Q7IVX,.?4-N7:\r?4-�SU7:9W?L389�CW3yA�O2��P:�ymn`N7BPQZ�PQCW7IV v�,.PxSU38_�-N\�CE3y\N?LPW>:3k5.7I9
M87:-N7I9W,.141GZe_NPQ7:SU_N1�PQ_N]	z�9Q38_�CW?4-N7:P{3.-0PQ_N>I>:7IPWPDSU_N1�9W_N-NP:�



cRlk¡�¢�£	¤X¥§¦�¨�©�¦	ª�¦	¢�hkf

+�v�38_�14\eFH9QPQC(3.S�,.1L1�1L?4«T7�CE3xCW`H,.-N«~V�ZXPW_Nq�7I9D5�?4PW3.9I¬HO�9:���`N9W?LP(;07I1L14?LPW`�¬^SU389�`�?4P
`N7:14qe,T-N\e,.\	5	?L>I7{?4-~CE`N7{9W7:PW7�,T9W>p`R\N3�>I_NV~7I-KCW7I\e`N7:9W7T��+p�®\�,.14PQ3}1L?4«.7(CE3@CE`N,.-N«X¯._N14?L7
<�,.\�147I92SU3892`�7I9�qH,TCE?L7I-N>:7�,TP},BqN9Q3	3.S�9W7I,.\N7I9�,.-�\�14?LPQCW7I-N7:9�CE3�V�Zy9E,T-N\N38V°?L\N7�,.P:¬
,.-N\0±),T9W9QZe²g3.CQCE7:9),.-�\BSU9Q?47:-N\NPnSU389n«.7:7IqN?L-NM~VX72PW,.-N7.�

+n,.1LPW3tCE`H,.-�«eCE`N7�[�²�<�³�´v(`N3�qN9Q365	?L\N7I\�FH-H,.-�>I?µ,T1�PQ_NqNq�389QC�\N_N9Q?4-NM~V�ZRZ.7�,.9
3.SgPQCW_N\�Z8�

?4?



¶ ·¹¸»º�¼½¸»º�¾

¿ À ¢�h6ik£�¨gÁ�l.hkÂU£�¢ ¿
Ã � Ã A)_�CW38VX,TCE?L>2²�9W38M89W,.V~VX?L-NMx,.-�\=/27I-N7|CE?L>@²�9Q38M89W,.VXV~?4-�M����}���@�}� Ã
Ã � a <	_N]	z�9W38_	CE?4-�7IPn?4-�²�9W3.M89E,.V~V~?4-NM �}���}���@�}�����}���}�����}���@�}� Ä
Ã �®Ä A)?LVXPu���}���}�����}�@���}���}�����}���}���@�}�����}���}�����}���@�}� Å

Æ Ç ÂÈh6¦^ikj�hkÁ�ik¦ÊÉe¦KË�ÂU¦K¤ Ì
a � Ã A)_�CW38VX,TCE?L>�,.1L1LZ~O�7:FN-N7I\0�H_N-N>:CW?438-�P �}���@�}�����}���}�����}���@�}� Í
a � a [�-N>�,.q�PW_N14,TCE?L38-½���}�@���}���}�����}���}���@�}�����}���}�����}���@�}� Î
a �®Ä ;03�\N_N1472A�>Iw^_N?LPW?LCW?438-%���}���}�����}���}���@�}�����}���}�����}���@�}� Ã6b
a ��Å A)\H,Tq�CE?G587�³{7:qN9W7:PW7:-^CE,TCE?L38-Ï�}�����}���}���@�}�����}���}�����}���@�}� Ã8Ã
a �ÑÐ A)_�CW38VX,TCE?L>�,.1L1LZ~O�7:FN-N7I\Ê;Ê,.>:9W38P0�}���}���@�}�����}���}�����}���@�}� Ã Ä
a �®Í A)9Q>p`N?LCW7I>:CW_N9W7@A�1LCE7:9W?L-NM~��q�7:9E,TCW?438-NP �}���@�}�����}���}�����}���@�}� Ã Å
a �ÑÒ <	A�Ó�[ �}���}�����}�@���}���}�����}���}���@�}�����}���}�����}���@�}� Ã Í

Ô Õ ¦^h6Ö�£�¨ ¿�×
Ä�� Ã ²�9W3�ØQ7:>:C{A)?LVXP ���}�@���}���}�����}���}���@�}�����}���}�����}���@�}� Ã6Ù
Ä�� a Ú ,.PQ?4>2A)1LM8389Q?LCE`�V°�}�@���}���}�����}���}���@�}�����}���}�����}���@�}� a.b
Ä��®Ä [���q�7I9Q?4V~7I-KCEPR�����}�@���}���}�����}���}���@�}�����}���}�����}���@�}� a8a
Ä���Å [�587I-�z�ÅTz�²�,.9Q?LC�ZB²�9W3.]N147:V ���}�����}���}���@�}�����}���}�����}���@�}� a Ä
Ä��ÑÐ [���q�7I>|Cp,TCW?438-�P ���}�@���}���}�����}���}���@�}�����}���}�����}���@�}� a Å

Û À ª�Ü�¥U¦�ª�¦�¢�h6j�hkÂU£�¢ Æ�Ý
ÅN� Ã A)\H,Tq�Cp,TCW?438-e5.7I9QPW_NP�+�-N-N365T,TCE?L38- �}���}���@�}�����}���}�����}���@�}� a Ò
ÅN� a ²�9W38M89W,.V~VX?L-NMxÞ�,.-NM._H,.M87 �}�����}���}���@�}�����}���}�����}���@�}� a Î
ÅN�®Ä O�7IPQ?4M8-»�}���}�����}�@���}���}�����}���}���@�}�����}���}�����}���@�}� a Î
ÅN��Å [�5.,T14_H,TCW?438-�3.S�[�583.1L587:\Ê²�9Q38M89E,TVXPR���}���@�}�����}���}�����}���@�}��Ä Ã

ÅN��ÅN� Ã Y{PW?L-NMoCE`N7�Þ�?4PQq0[�5T,.1L_H,TCE3.9X���}���@�}�����}���}�����}���@�}��Ä Ã
ÅN��ÅN� a ±�,.-N\0[���7:>I_�CW?4-NMu���}�����}���}���@�}�����}���}�����}���@�}��Ä a
ÅN��ÅN�ÑÄ �3.VXqN9Q38V~?4PW72<	3814_	CE?43.-ß���}���}���@�}�����}���}�����}���@�}��Ä a

ÅN�ÑÐ [���q�7I9Q?4V~7I-KC(+�V~qN147:VX7:-^CE,TCE?L38-à���}���}���@�}�����}���}�����}���@�}��Ä8Ä
ÅN�®Í ��q�CE?LVX?L��,TCW?438- ���}�@���}���}�����}���}���@�}�����}���}�����}���@�}��Ä.Å

?L?4?



ÅN�ÑÒ mg7:PQCW?4-NM0�}���}�����}�@���}���}�����}���}���@�}�����}���}�����}���@�}��Ä8Í
á â)ã Ü�¦^i�Âäª�¦	¢�h6jH¥#É�¦	fIÁg¥Èhkf Ô�×

Ð	� Ã �38-KCE9Q381�[���q�7I9Q?4V~7I-KCEP��}���}�����}���}���@�}�����}���}�����}���@�}��Ä8Î
Ð	� a Ú ,.PQ?4>2A)1LM8389Q?LCE`�V°�}�@���}���}�����}���}���@�}�����}���}�����}���@�}�åÅ b
Ð	�®Ä Þ�?4-N«�,.M87�²�9Q7IPQ7I9Q5�?L-NM�A�14M8389Q?LCW`NVXP��}���}���@�}�����}���}�����}���@�}�åÅKÄ
Ð	��Å ;038-N3TCE38-N?L>2A)1LM8389W?GCE`NV �}���}�����}���}���@�}�����}���}�����}���@�}�åÅKÍ
Ð	�ÑÐ ;07�,T-Ê��?GCE-N7:PWP ���}�@���}���}�����}���}���@�}�����}���}�����}���@�}�åÅ^Ò

Ì æBÂäf�lKÁ�f�f�ÂU£�¢ Û�ç
Í�� Ã ²g7:9QSU389QV�,.-�>I7������}�@���}���}�����}���}���@�}�����}���}�����}���@�}�åÅKÎ
Í�� a <�CE9Q_N>:CW_N9W7�O�?LPW>I365.7I9QZè���}���}�����}���}���@�}�����}���}�����}���@�}�éÐ Ã

Í�� a � Ã Ó{_NVx]�7I9n3.S��H_N-N>:CW?438-�Pß���}���}���@�}�����}���}�����}���@�}�éÐ Ã
Í�� a � a /27I-�7I9E,T141LZ�Y�PQ7:SU_N1��H_N-N>|CE?L38-NP@�}���@�}�����}���}�����}���@�}�éÐ a

Í��®Ä �H_�CE_N9Q7�ê�3.9W«Ê�����}�@���}���}�����}���}���@�}�����}���}�����}���@�}�éÐ.Ä
Ý ë £�¢�lK¥§Ágf�ÂU£�¢ á�á
ceÜ�Ü�¦	¢�¨�Âäl8¦�f á Ì
c ìB¥U£�f�fIjNi6í á Ì
î ï Ö�¦ À ¢�h6¦^ikÜgik¦Kh6¦^i á�×
î ÂUd�¥§Â§£�©�ikjNÜgÖ�í á�ç

?L5



ð ñ ¾0º ·óò ô ñgõ¹ö ÷ ¼ø¾

Ã � Ã A�PW?LVXqN1L7xqN9Q38M89E,TV¹9W7:qN9W7:PW7:-^CW7I\r,TP@,RCW9W7:7~PDCE9Q_N>:CW_N9W7T�~mn`�?4P@qN9W3�z
M89E,TV½>�,.-~]�7{v(9Q?LCWCW7I-~?4-~14?LPWq~,.PoùWú.û	ü¹ùpýTþ�ù�û�ý�ÿ ü ��� ù�û�ý�ÿ ü�� ���
ùpý.þóù�û�ý�ÿ ü�� � ù�û�ý�ÿ ü�� ����� � ���}���}���@�}�����}���}�����}���@�}� Ä

a � Ã mn`N7uqN9W3.M89E,.V 3.S@FHM8_N9Q7 Ã � Ã 9Q7IqN9Q7IPW7:-KCE7I\ ,.P�,rM87I-N3.VX7=v(?GCE` ,
PW?L-NM8147)A�O2���������}�@���}���}�����}���}���@�}�����}���}�����}���@�}� Ò

Ä�� Ã mn`N7{9W7Iq�9W7IPQ7I-KCp,�CE?43.-�3.S�CE`N7{qN9W3.M89E,.VøSU9W38V½FHM._N9W7 Ã � Ã 9Q7IqN9Q7IPW7:-KCE7I\
]KZeCE`N72CW7I>p`N-N?Lw^_N7}]�7I?L-NMt?4-K587:PQCW?4MK,TCW7I\�?4-RCE`�?4PnqN9Q38]N147:V0�{���}���@�}� Ã Î

Ä�� a mn`N7@]H,.PQ?4>�,.14M.389W?GCE`NVå_NPQ7I\0SU3.9�CE`N?LP�CE`N7:PW?4P:�»�����}���}�����}���@�}� a	Ã
Ä��®Ä AøPQ3814_	CE?43.-BCW3XCW`N7�7|587I-�z�ÅTz�qH,.9W?GC�ZBqN9W3.]N147:V�_NPW?L-NMXA)Ó)Ox¬��2³,.-N\

Ó���m´v(?GCE`B-N3tPW_�]	z�SU_N-�>:CE?L38-NP:�����}���}���@�}�����}���}�����}���@�}� a Ä
Ä���Å A PW381L_�CE?L38-oCE3@CE`N7{7:5.7I-	z�ÅTz�qH,T9W?LC�ZxqN9W38]�147IV _NPW?L-NM�CW`N7{PW_N]	z�SU_N-N>|CE?43.-NPI� a Å

ÅN� Ã mn`N7�V�,.?L-B143�38q��§?4-�14?LPWq	z�14?L«.7�qNPQ7I_N\�3	>:3	\N7��{3.SgCE`N7x/�² v(?LCE`�PQZ�Voz
]N?43TCE?4>�SU_N-N>:CW?438-�PI�{�}�@���}���}�����}���}���@�}�����}���}�����}���@�}��Ä b

ÅN� a mn`N7�,.14M.389W?GCE`NV!_NPQ7I\èSU3.9xCE`N7RV~?4-N?LV�,T1�7|5T,.14_H,�CE?43.-r3.S)q�9W38M89W,.V~P
,.-N\RSU_N-N>|CE?L38-NPnSU389{<�[���P:�����}�����}���}���@�}�����}���}�����}���@�}��Ä8Í

Ð	� Ã /@9W,.qN`r3.SnCW`N7R>I_�Vx_N1µ,�CE?L5.7eqN9Q38]H,.]N?L14?GC�Zu3.S(FH-N\N?L-NMu,Ê>I3.9W9W7:>:CtPQ3Tz
14_�CW?438- CE3=CW`N7eCE7:PQCtqN9Q38]N147:V ,TMK,.?4-�PQCxM.7I-N7:9E,TCW?438-�SU3.9xA�O2��Px,.-N\
PQCE,.-N\H,.9Q\=/@²g�����}�@���}���}�����}���}���@�}�����}���}�����}���@�}��Ä8Î

5



Ð	� a /@9W,.qN`r3.SnCW`N7R>I_�Vx_N1µ,�CE?L5.7eqN9Q38]H,.]N?L14?GC�Zu3.S(FH-N\N?L-NMu,Ê>I3.9W9W7:>:CtPQ3Tz
14_�CW?438-BCE3~CE`N7}CE7IPDC�qN9Q38]N1L7IV�SU389{A�O2��P:¬�CW`N7�FH9QPQC@<	[��ß,.14M83.9W?LCW`NV
,.-N\0<N/@²g� �}�����}�@���}���}�����}���}���@�}�����}���}�����}���@�}�åÅ b

Ð	�®Ä /@9W,.qN`�3.S�CW`N7�F�CE-N7:PWP�3.S�CE`N7�]�7:PQC)?4-N\N?G5�?4\N_H,T1�3.S�7I,.>p`=M87:-N7I9W,TCE?L38-
SU389�,eC�Z�qN?L>�,.1�,.-N\ ,e>I38-K5.7I9WM.?4-NMR9Q_N-ySU389)CE`�7o389W?LM8?4-H,T1�<	[�� ,T14M83Tz
9W?GCE`NVéqN143.CQCE7:\0,TMK,.?4-�PQCnM87:-N7I9W,TCE?L38-����}���@�}�����}���}�����}���@�}�åÅ a

Ð	��Å /@9W,.qN`03.S�>I_�Vx_N1µ,�CE?L5.7�qN9Q38]H,.]�?414?GC�Ze3.S�FN-N\N?4-�Me,�PQ3814_�CW?438-0,.MK,T?4-NPDC
M87I-�7I9E,�CE?43.- SU389~A�O2�gPI¬(<N/@²g¬�CW`N7Ê389Q?4M8?L-H,.1(<	[��ø,.14M.389W?GCE`NV ,.-N\
CE`N72C�v#3X1L?4-N«�,.M.7�qN9W7:PW7:9Q5�?4-NM�<�[�� ,.14M83.9W?LCW`NV~PI�����}���}�����}���@�}�åÅ^Ð

Ð	�ÑÐ /@9W,.qN`B3.S�CE`N7@V~7�,.-BFNCW-N7IPQP�3.S�CE`�7�]�7IPDC{?4-N\N?G5�?4\N_H,T1J?4-RCW`N7}q�38qN_�z
1µ,TCW?438-R�ä,�587:9E,.M87:\�36587:9�CE`N7nCE9Q?µ,.1LP�>�,T9W9W?L7I\t38_�Cp��,TC�7�,T>p`�M87:-N7I9W,TCE?L38-
SU389�PDCp,.-�\H,.9W\X/@²g¬TA�O2��P�,.-N\oCE`N9Q7I7�3TS�CW`N7(<�[��u,.1LM8389W?GCE`NV~P#�§389Q?4MTz
?4-H,T1�¬�>I9W3.PWP{Vx_�Cp,�CE?43.-B,.-N\�VX38-�3.CE38-�76�|�H���@�}�����}���}�����}���@�}�åÅ Ù

5�?



ð ñ ¾0º ·óò 	 
�� g¼ø¾

Ä�� Ã mn`N7�PW7|CWCW?4-NM8P�SU3.9JCE`N7�7|587I-�z�ÅTz�qH,.9W?GC�Z�qN9Q38]N1L7IV���A)\H,.q	CE7I\@SU9W3.V �2?4-�z
-N7�,T9�� Ã Î8ÎTÅ^�|�=�����}�@���}���}�����}���}���@�}�����}���}�����}���@�}� a Ð

ÅN� Ã Ú 7I-�>p`NV�,T9W«u>I38V~qH,.9Q?4PQ38-NP}SU3.9}9Q_N-NPx3.S�CE`N7XPQZ�PQCW7IV SU3.9�PQCE,.-N\H,T9W\
/�²��HA)1L1�CE`N7:PW7�9Q_N-NP{v�7:9W7�\�38-N7�38-=,tÅ^Ð b ;0±��}²g7I-KCW?4_NVÏ+W+Q+#v(?GCE`
Ã Î a ;�]%_�PW?4-�M��14?4PQq Ã Î8Î.Î�z b Ò6z a8a ¬2_�PW?4-�M CE`N7r]�3	3.147�,T- 7:5.7I-	z�ÅTz
qH,.9Q?LC�Z�qN9W3.]N147:V0��A)141�9Q_N-NP�3.S�CW`N7xPW,.VX7}q�3.qN_N1µ,�CE?43.-ÊPW?L�I7}_NPW7xCW`N7
PE,.V~72PW7:7I\�¬�qN9Q3	\�_N>I?L-NMt?4\N7:-^CW?4>I,.1�9W7:PW_N1GCEP:� �}�����}���}�����}���@�}��ÄKÐ

Ð	� Ã mn`N7@-^_NVx]�7I9(3.Sg9W_N-NP(SU389n7I,.>p`03TSgCW`N7�,.14M83.9W?LCW`NV~P�\N?LPW>I_�PWPW7:\��s�@�}��Ä Ù

5�?4?



¶ � 
�� º�¼ ÷ �

� ¸¹º ÷ ·�� ö � º ñ ·¹¸

����� �������! "#�%$'&)()*%�!+!*%",  $.-/+0"1-32 4657-/58�%$'&)()*%�,9
+!*%",  $.-/+

/2?L5�?4-NM~>I3.VXqN_	CE7I9QP)CE`�7o,.]N?L14?LC�Z�CE3eqN9Q38M89W,.V CE`N7:VXPQ7I1G587IP�v�,.P�3.-N7�3.S�CW`N7x7I,.9W1L?47IPDC
M83K,T14P)3TS�>I38V~qN_�CW7I9�PQ>I?47:-N>I7o?L-yM87I-�7I9E,T1�,.-N\u,T9QCE?GFH>I?4,.1�?4-KCE7:141L?4M87:-N>I7�?4-=qN,.9QCW?4>I_�1µ,.9:�
mn`N7yCE7:9WV :DV�,.>p`�?4-N7=1L7�,.9Q-N?4-�M�;�v�,TP�3.9W?4M.?4-H,.1L1LZr_�PW7I\�CE3sV~7�,.- qN9Q7I>I?LPW7:1LZßCW`N?4P:�
±�36v#7:5.7I9(CE`N7@\N?=<X>:_N1LC�Z�3.S�CE`N72q�9W38]N1L7IVé`H,.Pn>�,T_NPW7:\0CE`�72V�,.>p`�?4-N721L7�,.9Q-N?4-NM�>I38Voz
Vx_N-�?LC�Z�CW3X>:38-N>:7I-KCE9W,TCE7@38-�VX3.9W7�CE9W,.>:CE,.]N1L72qN9W38]�147IV~Pn?4-eCW`N7@VX7I,.-KCE?LVX7T�

mn`N7{?4\N7I,�3.S�,T_�CE38VX,TCW?4>�qN9Q38M89W,.VXV~?4-�M)?4P�CW3@`H,�587nCE`N7(>:38VXq�_�CE7:9�M87I-N7:9E,TCW7nCE`N7
qN9Q38M89E,TV >I3�\N7�-N7:>I7IPQPE,.9DZ�CW3)PW3.1L587#CE`N7#qN9W38]�147IV?GCg?LPgS§,.>:7I\�v(?GCE`��gmn`N7�9W,TCE?L38-H,.1L7�?4P
CE`N,TC{>I38V~qN_�CW7I9{qN9W38M.9E,.V~P(,.9W7@>:38VXq�14?4>I,TCE7:\��ä,.-N\Ê,.9W7@M87:-N7I9W,.141GZe]�7I>:38VX?L-NMtVX3.9W7
PW3K��,.-�\}CE`N,TC�9W7I\�_N>I?L-NM�CW`N7#`^_NVX,.-}7:��389QCg-N7I7:\N7I\}CE3{qN9W3�\N_N>:7#CE`�7IV ]KZ�`H,�5	?L-NM(CE`N7
>I3.VXqN_	CE7I9)\N3RqH,.9DCEP)v(?L141�PWq�7I7:\ \�7:587:1438q�VX7:-^C�,T-N\y9W7:\N_N>I7xCW`N7xqN9Q38]N1L7IV~P�>�,._�PW7I\
]KZR7I9Q9W389QPI�

A)1L1�V�,T>p`N?4-N7�147�,T9W-N?L-NMÊCE7:>p`N-N?Lw�_�7IP~?4-K58381G587B,yM8_N?L\N7I\sPQ7�,.9Q>p` CW`N9W38_�M8` ,=`^ZKz
q�3.CE`N7:PW?LP�PWqN,.>I7T�%;Ê,.-KZß\�?L��7I9W7:-KCePW7I,.9W>p` V~7:CW`N3	\�P�`H,�587Ê]�7:7I- CE9Q?47:\ PW?L-N>I7�CE`N7
]N?L9QCE`�3.S�CW`N7~FN7I14\J��mn`�7�?4\�7�,03TSn_NPW?L-NM=,�]N?43.1438M8?L>�,.1�,.qNqN9Q3K,.>p`�SU3.9}PQ7�,.9Q>p`N?4-NMÊ?4-
>I3.VXqN_	CE7I9#PW>:?47I-�>I72`H,.P�,�1438-�M�`N?LPQCE3.9QZ8��m�_N9Q?4-NMB� Ã ÎKÐ b ��MK,�5.7)CE`N7)?4-N?GCE?µ,T1H\N7:CE,.?41LP#3.S

Ã



`N36v CW`N?4PnV~?4M.`^C(3�>I>:_N9I�
ê�7e>�,T-N-N3.Ct7���q�7I>|CoCE3=FH-�\è,0M83	3�\�>p`N?L14\	z�V�,T>p`N?4-N7�,TCxCW`N7�FH9QPQC~,TCDz
CW7IV~q�C�� ��-N7�Vx_NPDC�7��	q�7:9W?4V~7I-KC~v(?LCW` CW7�,.>p`N?L-NM�3.-N70PQ_N>p` VX,.>p`N?L-N7
,.-�\èPQ7I7�`N36v�v#7I141(?GCo147I,.9W-NP:� ��-N7B>I,.- CW`N7I- CE9DZs,.-N3.CW`N7I9~,.-�\èPQ7I7
?GS�?GCoq�7I9QSU3.9WV~Po]�7|CWCE7:9t389xv�3.9WPW7T�smn`N7I9Q7�?LPt,.-s38]K5�?438_NPt>:38-N-N7:>:CE?L38-
]�7:C�v#7I7:-ÊCE`N?LPnqN9W3�>I7:PWP�,.-N\B7:5.3814_	CE?43.-�¬N]KZRCE`N7@?L\N7I-KCE?GFH>�,�CE?43.-NP
<�CW9W_N>|CE_N9Q7@3.S�CW`N7@>p`N?41L\RV�,.>p`�?4-N7#> ±{7I9Q7I\N?GCp,.9DZeVX,TCE7:9W?µ,T1
�`H,T-NM87IP{3.S�CE`N7@>p`N?L14\RVX,.>p`N?L-N7?> ;0_�CE,TCE?L38-NP
Ó�,TCE_N9W,.1�<	7:147:>:CE?L38-@> ¯._N\�M87IV~7I-KC�3.SgCW`N7@7|�	q�7I9W?LVX7:-KCE7I9

<	?4-�>I7�CW`N7{qN_N]N1L?4>�,�CE?43.-~3TSJCE`�?4P�qH,.q�7I9�CE`N7�`�_�V�,.-XM8_N?L\N7I\XV�,.-�-N7I9�v(`N?L>p`emg_�9Dz
?4-�M�?4VX,.M8?L-N7I\BSU389{CE`N7}PW7�,T9W>p`u`H,.P�]�7:7I-y1µ,T9WM87:1LZB36587:9QCp,T«.7I-u]KZ�CE7I>p`�-N38143.M8?4>I,.1�,.\	z
5T,.-N>:7IPI�#;03�\N7:9W-B7:5.3814_�CW?438-N,.9QZtCE7:>p`N-N?Lw�_�7IP(_NPW72q�38qN_�1µ,TCW?438-NP�CE`N,TC�S§,.9#7|�	>I7:7I\BCE`N7
PW?L�I72CE`N,TC(`^_NV�,T-NP(>�,.-�7�,.PQ?41GZe7:5T,.1L_H,TCW7@,.-N\B?4V~qN9W365.7�]KZR`N,.-N\BA|�

;03�\N7I9Q- M.7I-N7|CE?4>�qN9W38M.9E,.V~VX?L-NMtv�,.P@]N9Q38_NM8`KC�CW3eCE`N7xSU3.9W7x]KZu¯.3.`N-u³��J�238��,
� Ã Î8Î a ¬ Ã Î8ÎTÅ^�|�)±�7x,T\H,.q�CW7I\=CE`�7�CE7:>p`N-N?4w^_N7�3.S�M87I-�7:CE?L>x,.1LM8389Q?LCE`�VXP(\N7|587I1L38q�7I\y]KZ
±�3.141µ,T-N\R� Ã Î8Î a ��CE3�>:38VXq�_�CE7:9�qN9W38M.9E,.V~PI��/@7:-N7:CW?4>n,T14M8389Q?LCW`NVXP�v#389W«}_NPW?L-NM@,)q�38q	z
_N14,TCE?L38-03TS�q�3.PWPW?L]N147�PW3.14_�CW?438-NP{7|�	qN9Q7IPQPW7I\ ,.P�M87I-�38VX7:PI�{mn`N7IPQ7o,.9Q7}CE`�7I-y,.PQPW7:PWPW7:\
v(?LCW`x9W7:PWq�7I>|C�CE3�CE`�7I?49gPW_N>:>I7:PWP�?4-xPQ381L5�?L-NM)CE`�7�qN9W3.]N147:V0��A -N7|vèM.7I-N7:9E,TCW?438-x?LP�qN9Q3Tz
\N_N>:7I\e_�PW?4-�M�>I3._N-KCE7I9QqH,.9DCEP#CW3�]N?L38143.M8?4>I,.1�M87:-N7:CW?4>{>I9Q38PWPQ3k5.7I9n,T-N\�Vx_	Cp,TCW?438-����238��,
V~3k5.7I\�38- SU9Q38V¹CW`N7XPDCp,.-�\H,.9W\�14?L-N7�,.92M.7I-N38V~7tPQCW9W_N>|CE_N9Q7X3.S�M87I-�7:CE?L>�,T14M8389Q?LCW`NVXP
CE3~_NPQ7�qN9Q38M89E,TVXPn9Q7IqN9Q7IPW7:-KCE7I\ ,.PnCW9W7I7�PQCW9W_N>|CE_N9Q7I\yM87:-N38V~7IP(PW_�>p`y,.P(CE`H,TC{PQ`N36v(-
?4-RFHM._N9W7 Ã � Ã �

mn`N7�Vx_�Cp,�CE?43.-R,.-N\�>I9Q38PWPQ3k5.7I9{38q�7I9E,�CE389QPn3.S�M.7I-N7|CE?4>@,T14M8389Q?LCW`NVXP#]�7:>�,.V~72VX,�z
-N?LqN_N1µ,�CE?43.-NP�3.SHPW_�]�CE9Q7I7IP�3TSNCE`N7�qN9W38M.9E,.V~PI��mg3)q�7:9QSU389QV%>:9W38PQPW36587:9�38-}C�v#32?4-�\N?L5�?4\�z
_H,.1LP�CE3~qN9W3�\N_N>:7�C�v#3�-�7:v ?L-N\N?G5	?L\N_H,.1LPn,t9E,.-N\�38V PW_�]�CE9Q7I7}SU9Q38V�7I,.>p`Ê?LP(PW7I1L7I>|CE7I\
,.-N\eCW`N7IPQ7@,.9W7)PQv�,.qNq�7I\���;0_�CE,TCE?L38-e>�,T-eCp,.«T72PW7:5.7I9W,.1JSU389QVXP:¬	CE`�7�VX3.PQC�PDCp,.-�\H,.9W\
]�7I?4-�MuCW`N7B9W7:qN1µ,.>:7IV~7I-KCt3.S�,uPQ_N]�CW9W7I7Bv(?LCW` ,u-�7:v�9W,.-N\N38V~1LZ�>I9Q7�,TCW7I\ PW_N]	CE9W7:7.�
CEDGFIHKJMLONMPQJRJTSQUWV�XYSZUW[BSQ\M]^FI]IHK]^[`_baMLcX!deFI[fSZUWFIg%LON�HW_hHKUW]^ijSZa'g.HKJT]IaMP�k�NMUK]^aMP�dELONMF^VjJTSmlO[n]^opSQPQ]^aM[`V

]IHG]^_q]^a.HK[`UK[f_rHW]IaMPjHKLs_K[e[tHWJM[%UWSQaMPQ[tLZubHK[fdvJMaM]xw.NM[`_yHWJTSZazSZUW[tu{LQUW[`_K[e[`a|]^a}HWJM]x_qiTSZi~[eUf�
a



�)CE`N7:9�Vx_�CE,TCE?L38-x38q�7I9W,TCE3.9WP�?L-N>I1L_N\N7#CW`N7nq�7I9WV�_�Cp,TCW?438-}3.S�CE`N7�]N9E,.-�>p`N7IP�,TC�,�-�3	\N7T¬
,.-N\yCW`N7t9W7Iq�1µ,.>:7IV~7I-KC@3.S�,RCW9W7:7~]KZy3.-N7t3.S�?LCEP2PQ_N]�CW9W7I7:Pe�U`N38?LPQC����xmn`N7oFNCW-N7IPQP}3.S
?4-�\N?L5�?4\�_H,.14P�?4P2>I,.14>:_N1µ,TCW7I\u]KZ=CE`�7I?492q�7I9DSU389WVX,.-N>:7t38- ,B-^_NV�]�7:9�3TS#CW7IPQC�>I,.PW7:P}3.S
CE`�7xqN9W3.]N147:VÏCW3e]�7�PW3.1L587:\��@�H389�,�M83�3	\=?L-KCE9W3�\N_N>|CE?L38-�CW3eM87:-N7:CW?4>xqN9Q38M89W,.VXV~?4-�M
PW7:7 Ú ,.-N�I`N,TS�7|C�,.1���� Ã Î8Î Ù �|�

�/���

��� �@�

� ���

���

� �!�

���

� �!�

���

� �!�

�!�

��?LM8_N9W7 Ã � Ã�� A»PW?4V~qN1L7�q�9W38M89W,.Và9W7:qN9W7:PW7:-^CW7I\�,.P�, CE9Q7I7=PDCE9Q_N>:CW_N9W7T� mn`N?LPXqN9Q3Tz
M89W,.V >I,.- ]�7�v(9W?GCWCE7:- ?4- 1L?4PQq ,.P ùWúTû	ü»ùpýTþ�ù�û�ý�ÿ ü ��� ù�û�ýTÿ ü�� ��� ùpýTþ»ù�û�ý�ÿ
ü�� � ù�û�ýTÿ ü�� ����� �

���Z� ���3�@9�*��!����$'-/5z��$'- ()*%��+!*%",  $'-/+

A)-KZ}VX3�\N7:9E,TCW7I1LZ�>I38V~qN14?L>�,TCW7I\}>I38V~qN_�CW7I9�qN9W38M.9E,.V_NPQ7IP�PQ_N]	z�9Q38_�CW?4-N7:PgCE3�PW?LVXqN1L?LSÈZ
CE`�7�PQCW9W_N>|CE_N9Q7.�0mn`N?4P}?4P�q�38PQPW?L]N147~]�7:>�,._�PW7eV~38PQC}qN9Q38]N147:VXP�>�,T-�]�7�\N7:>I38V~q�3.PW7I\
?4-KCW3rPWVX,.141L7I9�1L38M8?L>�,.1L1LZrPQ7IqH,.9W,TCE7uPQ_N]	z�q�9W38]N1L7IV~PI�%mn`N7IPQ7�PQ_N]	z�qN9W38]�147IV~PR>�,T-�]�7
PW3.1L587:\�,.-�\�CE`�7I-�CW`N7~qN?47:>I7IP}9W7�z�,.PQPW7IV�]N147:\�CE3�M8?G587X,�PQ3814_�CW?438-yCW3�CW`N7X>:38V~qN147|CE7
qN9Q38]N147:V0��<	?4-�>I7)V~38PDC#q�9W38]N1L7IV~P#>I,.-�]�7)>p`^_N-�«.7I\B?L-^CW3}PQ_N]	z�9W38_�CW?4-N7:PI¬	,.\�5T,.-KCp,TM87IP
3.Sg_NPW?L-NMoCE`N3.PW7�>p`�_�-N«^P�,.9Q7

Ä



� ³(7Iq�7�,TCW7I\�_NPW7�3.SgPW_N]�z�9W3._�CE?L-N7IP(>�,T-�]�7@V�,T\N7�v(?LCW`N38_�C(7:9W9W3.9I�
� <	_�]	z�9Q38_�CE?L-N7IPnSU9Q38V�CE`�7�PQ3814_	CE?43.-BCW3X3.-N7@qN9W38]�147IV�>�,.-0]�7@_NPQ7I\Ê?L-Ê,T-N3.CE`�7I9
PQ3814_�CW?438-eCW3~,.-N3.CW`N7I9(qN9Q38]N147:V0�

� <�CW9W_N>|CE_N9W,.1�>I3.VXqN1L7|�	?LC�Z�3.SgPW381L_�CE?L38-NP�?LP{9Q7I\N_�>I7I\J�
� ²g,.9E,.V~7:CW7I9Q?4PW7:\ÊPQ_N]	z�9Q38_�CW?4-N7:P�>I,.-=_NPQ7}CE`�7}PW,.VX7�qN9Q3	>:7IPWP�?4-�\N?L��7I9Q7I-KC�PQ?LCW_	z,TCW?438-�P(,.141L3kv(?L-NMxM87:-N7I9W,.14?LPE,TCW?438-�3.SgCW`N7@PW381L_�CE?L38-��

mn`N7�]N9W7I,.«^\N36v(-�?4-KCW3{PQ_N]	z�9W38_�CW?4-N7:P�CE`^_NP�PWq�7I7:\NP�]�3.CE`2CW`N7�?4-N?GCE?µ,T1T\N7|587:1438qNV~7I-KC
PQCE,.M872,T-N\BPW_N]NPQ7Iw^_N7:-^C�\N7:]N_NM8M8?L-NMo3.S�qN9Q38M89W,.VXP:��A qN9Q3	>:7I\N_N9Q7�v(9W?GCWCE7:-R38-N>:72>�,.-
]�7�>p`N7:>p«.7:\0,T-N\�¬�38-N>I7{CE7:PQCE7:\�¬�?LP�M8_H,.9W,.-KCE7I7:\�CE3@v#389W«ov(`N7:9W7�,TP�?LS�CE`N7�PE,.V~7(qN?47:>I7
3.S�>:3	\�7�v#7I9W7)]�7:?4-NM�>I38-KCW?4-^_H,.1L1LZt9W7|v(9W?GCWCE7:-XC�Z�q�38M89E,TqN`N?4>I,.1�7I9Q9W389QP#v#38_N14\X7:5�?LCE,.]N1GZ
3�>I>I_�9I�

/@?G587:-sCW`N7B,.\�5T,.-KCE,.M87IPoCW`H,TCoPQ_N]N9W3._�CE?L-N7IPt]N9Q?4-NM=CW3=CE`N7R`^_NVX,.-s>I9Q7�,TCW?438-r3.S
>I3.VXqN_	CE7I9gqN9W3.M89E,.V~P�?LC�?4P�-H,TCW_N9E,.1^CE3{v�3.-N\N7I9gv(`N7:CW`N7I9�CW`N7:Z}`H,�587�PW?4V~?414,.9�]�7I-N7|FNCEP
SU389�CW`N7{,._�CE3.V�,TCW?4>#M87I-N7:9E,TCW?438-t3.S�qN9Q38M89E,TVXP:��mn`N7:9W7(?4P�,.1LPW3�,2qN9W7:>I7:\N7I-KC�SU9W38V%CE`N7
]N_N?L14\N?L-NMB]N143�>p«y`KZ�q�3.CW`N7IPQ?4P}3.SnM87:-N7:CW?4>X,.14M83.9W?LCW`NV~PI�~mn`N?4P�PQCE,TCE7:P}CE`N,TC�PQ3814_	CE?43.-NP
,.9Q7)SU38_N-N\R]KZXCE`N7�q�9W38qH,TMK,TCE?L38-e3.S�PQV�,T141�,.]�365.7@,65.7I9W,.M872PW7:M8V~7I-KCEPn3.S�M.7I-N38V~7.��+�S
CE`�7�PQqN9W7I,.\�3.S�PQ_N>p`ÊPQ7IM8V~7I-KCWP{>I,.-�]�727:-N>I38_�9E,.M87:\0CW`N7I-BCE`N72q�7I9DSU389WVX,.-N>:723.S�CE`N7
PQZ�PDCE7IVÏPQ`N38_N1L\�]�7@?4V~qN9W365.7I\��

���c� ��$' �

A -^_NVx]�7I9n3.S�CW7I>p`N-N?Lw^_N7IP(SU389�_NPQ?4-NMtPQ_N]	z�9Q38_�CW?4-N7:Pn?4-RM87:-N7:CW?4>2qN9Q38M89E,TVXV~?4-NM�`H,�587
]�7I7I-0?4-K587:PQCW?4MK,TCW7I\�¬�,T-N\�CW`N7IPQ7�v(?L141�]�7@7|��,.V~?4-N7:\0?L-B>p`H,.q�CW7I9 a �#mn`�7�,.?LV�3.S�CE`�?4P
\N?LPWPW7:9QCE,TCE?L38-e?4P#CE3o7|��,.V~?4-�72,x-N7:v´V~7:CE`�3	\eCW`H,TC(,TCQCE7:VXq�CWP�CE3t,�5.38?4\RPQ38VX723TS�CE`N7
PW`�389QCW>I38V~?4-NM.P�CE`H,TC{,T9W7�,.qNqH,T9W7I-KC{?4-RCW`N7IPQ7}V~7:CW`N3	\�PI�

mn`N7xV~7:CW`N3	\07|�	qN1L389W7:\=?4-�CE`N?LP�\N?LPWPQ7I9QCE,TCE?L38-Ê\�?L��7I9WP{SU9W38V�>:38-K587:-^CW?438-N,.1gCW7I>p`	z
-N?Lw�_�7IPe]KZ `H,�5�?4-NM�C�v#3�?L-^CW7I9W,.>:CW?4-NM�q�38q�_N1µ,TCW?438-�P~7I,.>p` 3.S�v(`�38PW7=V~7IV�]�7:9WPe,T9W7
7:5.381L5�?L-NMN����-N7@3.S�CE`N72q�38qN_N14,TCE?L38-NP�>:38-KCp,.?L-NPnCE`N72q�9W38M89W,.V~P(,.-N\RCE`N7@3.CW`N7I9nSU_N-�>|z
CE?L38-NP�CE`H,�C�>I,.-x]�7�>�,T14147:\}]KZ�CE`N7#qN9W3.M89E,.V~PI� Ú 3.CW`�q�38qN_N14,TCE?L38-NP�,.9Q7�PW_�]�ØQ7I>|C�CE3{CE`N7

Å



_NPQ_H,.1�38q�7I9E,�CE389QP�_�PW7I\�?4-uM87I-�7:CE?L>Xq�9W38M89W,.V~VX?L-NMN�omn`N7tFNCE-�7IPWP}3.S�CW`N7~qN9W38M.9E,.V~P
?4P�>�,.1L>I_N14,TCE7:\R?4-RCE`N72_�PW_H,.1JV�,.-�-N7I9��U?47.��7|5T,.14_H,�CE?43.-e38-�,x-^_NVx]�7I9n3.S�CE7:PQC(>�,TPW7IPE�|�
mn`N7~FNCE-N7:PWPx3TS�7�,T>p`�SU_N-N>|CE?43.-�\N7:q�7:-N\NP�3.-�CE`�7XFNCW-N7IPQPW7IP�3.S�CW`N7�qN9Q38M89W,.VXP2CW`H,TC
>�,T141�?GC��

Ð



¶ � 
�� º�¼ ÷ �

ð ñ º�¼ ÷ 
�º ö ÷ ¼ � ¼�� ñ ¼��

<	?L-N>I7)CW`N7�qN_�]N14?L>�,TCW?438-X3.S��238��,B� Ã Î8Î a ��,.-N\�CW`N727IV~7I9QM87I-�>I7�3.S�M87:-N7:CW?4>�q�9W38M89W,.Voz
V~?4-NMN¬#,u-�_�Vx]�7:9�3.S�CE7:>p`N-N?4w^_N7:Pe`H,�5870?4-K587:PQCW?4MK,TCW7I\ CE`N7�?4-N>:389Wq�389W,TCE?L38-r3.S�PQ_N]	z
9W3._�CE?L-N7IPo?L-^CW3yM87I-�7:CE?L>RqN9W3.M89E,.V~V~?4-NM0PQZ�PQCW7IV~PI�è<	38V~7e3.S{CE`N7RVX,kØQ389�?4\N7I,.Pxv(?41L1
]�7Ê7|��,.V~?4-�7I\ `N7:9W7T� +�- ,.\�\N?LCW?438-sCE`N70-N7I_�9E,.1�-N7:C�v#389W«sv#389W« 3.S�;03.9W?µ,T9QC�Zè,.-N\
;0?L?4«^«^_N1µ,.?L-N7I- v(`N?4>p`rq�9W365�?4\N7:\r38-N7e3.S(CW`N7e?4-�PWqN?L9E,TCW?438-NP@SU389�CE`N?LP}CE`�7IPW?LP�v(?41L1#]�7
38_�CW14?L-N7I\��

����� �������! "#�%$'&s",�'�Q� ��58� -/5z2 ¡¢�3-3&£�%$.�!-3�

mn`N7�V~38PDCgv(?L\N7IPQqN9W7I,.\oVX7|CE`N3�\}SU3.9g?L-N>I389Qq�3.9E,TCW?4-NM{PW_N]�z�9W3._�CE?L-N7IPg?4-KCE3�M87I-N7|CE?L>#qN9Q3Tz
M89W,.VXV~?4-�M ?LP��238�I,���Pe,._�CW38VX,TCE?L>�,.1L1LZ�\N7:FH-�7I\ SU_N-N>|CE?43.-NP=�UA�O2��PE�|��mn`N7IPQ7Êv#7I9W7
389Q?4M8?L-H,.141GZy?4-KCW9W3�\N_N>I7:\s]^Zr�@3.��, � Ã Î.Î a ��,.-�\sv#7I9Q7RCE`N7R>:7I-KCE9W,.1�CE`N7:VX7R?L-s�238��,
� Ã Î8Î.Å^����A�O2�gP�_�PW7�,�PDZ	-KCE,.>:CW?4>�,T141LZx>I38-NPDCE9W,.?4-N7:\~CW9W7:7{v(?GCE`X,TC�147�,TPQC�C�v�3}]N9E,T-N>p`N7IP
SU9W3.VéCE`�7@CW38q�-N3	\�7.�#��-N723.S�CW`N7IPQ7@?4PnCE`N7@9Q7IPW_�1LC(qN9Q3	\N_�>I?4-�M~]�9E,.-N>p`�CE`H,�C(?4Pn7:5T,.1 z
_H,TCW7I\=CW3�7|�	7:>I_�CW7tCW`N7�q�9W38M89W,.V���mn`N7�3.CE`N7:9WP�>:38-KCp,.?L-ÊSU_N-N>|CE?L38-Ê\N7|FH-N?GCE?43.-NP�CW`H,TC
>�,T- ]�7e>I,.141L7I\r]KZ�CW`N7R9W7:PW_N1GCoqN9W3�\N_N>:?4-NMy]�9E,.-N>p`J��mn`N7B7Iw^_N?G5T,.147:-^CxqN9W38M.9E,.V!CE3
CE`N,TCxM8?G587:-�?4- FHM8_N9Q7 Ã � Ã _NPQ?4-NMÊ,ÊPW?L-NM8147~A�O2��?4P�PW`N36v(-r?L-�FHM8_N9Q7 a � Ã ��+�-�CE`�?4P
\N?4,.M89E,TV�7:587:9QZ^CE`�?4-NM~,.]�36587)CW`N7�\N3.CQCE7:\R14?4-�7�?LP#F��	7I\�,.-�\�CE`N7)M87I-N7|CE?L>�38q�7I9E,�CE?43.-NP
38-N1GZe3�>I>:_N9(]�7:1436v´CW`N7@14?L-N7.�

Í



¤`¥'¦¨§�©
ª�«`¬W®©

¯M°Q±�²´³ ¯�°O±~µ¶®ª¨¬v· ¸T¶®¹`®«.º

¦¨¥

©�¦¨» ©�¦�»
¶®¥'§�¼ ¶®¥.§�½

¸®¶®¹e®«'º

¶®©�ª

¶®ª�¬v·

ª�¾ ª�¿

¶®ª�¬v·

ª¨¼ ª¨½
��?LM8_N9W7 a � Ã~� mn`N72qN9W3.M89E,.Vé3.S�FHM8_N9Q7 Ã � Ã 9Q7IqN9Q7IPQ7I-KCE7:\y,.P(,xM87:-N38V~7�v(?LCE`B,oPQ?4-NM81L7
A�O2�#�

[�,.>p`R3.S�CE`�7)9W7:PW_N1GC�qN9Q3	\�_N>I?L-NM�]N9W,.-N>p`B,.-�\�CE`N7{SU_N-N>|CE?43.-�\N7|FH-N?LCW?438-X]N9E,T-N>p`N7IP
`H,.P�,e\N?4PDCE?4-�>:C�PQ7:C@3.S�SU_�-N>:CW?438-NP�,.-N\=CE7:9WV~?4-H,T1�>:38-NPDCp,.-KCEP2CW`H,TC�?GC�>I,.-y_NPW7T�}mn`�?4P
9W7:PQCW9W?4>|CE?L38-x?4PgqN9W?LV�,T9W?41GZ�CE32PDCE38qoq�9W38]N1L7IV~P�>I,._NPW7:\t]^Z�9W7:>I_N9QPW?43.-���<	?L-N>I7�CW`N7�9Q7IPW_�1LC
qN9Q3	\N_�>I?4-�Me]N9E,T-N>p` �ä³{² Ú �{`H,TP)CE3X]�7o,T]N147@CE3e>I,.141g,TC)147�,TPQC�38-N7x3.S�CW`N7�A)O2��PI¬�?LS
,.1L1�]N9W,.-N>p`N7:P�`H,.\ ,u>I38V~V~38-�SU_N-N>|CE?43.- PQ7:CtCE`�7I- ,�Ct147�,TPQCt38-N7RSU_N-�>:CE?L38-rv�3._N14\
]�7t,.]N147�CE3R>I,.141g?LCEPQ7I1GS��2A�PW7I1GS�>�,.1L14?4-�M~SU_N-�>:CE?L38-yVX,6Z0-N3.C�-N7I>:7IPWPW,.9W?L1LZÊ147�,T\=CE3B,.-
?4-	FH-N?LCW7)9Q7I>I_�9WPW?L38-B]N_�Cn365.7I9nCE`N7)>I38_N9QPW7@3.Sg,.-R7:-^CW?49Q7�9W_N-B?GC�?4P�qN9W38]N,.]N147{CE`H,�C(38-N7
v#38_N14\B,T9W?4PQ7.��O�7:q�7:-N\N?L-NMo`N36v CE`N7�q�9W38]N1L7IV�?4P#PW7:C(_�qR?LC�?LPI¬�`N36v�7|587:9I¬�q�3.PWPW?L]N147{CE3
`H,�587},o`N?47:9E,.9Q>p`KZB3.SgSU_�-N>:CW?438-NP�CW`H,TC{>�,T-�>I,.141J3.CE`N7:9nSU_N-N>:CW?438-�PI�

O�_N7}CW3~CW`N7�\�?4PQCW?4-N>|C(SU_N-N>:CW?438-Ê,.-N\�CE7I9QVX?L-H,.1�PQ7:CEP�CE`N7�M87I-�7:CE?L>�38q�7I9W,TCE?L38-NP(38-
CE`�7�?4-�\N?L5�?4\�_H,.1�`H,�587}CE3�]�7�>:38-NPDCE9E,T?4-N7:\��(A)141�CW`N7�M87:-N7:CW?4>}38q�7:9E,TCW389WP�,.9Q7�14?LVX?GCE7:\
CE30,.>|C�38-�1LZ=v(?GCE`N?L- CW`N7X]�3�\�Zy3.S#CE`N7tCE9Q7I7IP:���9W38PQPW36587:9x?4P@\N3.-N7X]KZuFH9QPQC}PW7I1L7I>|CQz
?4-�MR,e]N9E,T-N>p`u3.S�CE`N7xPW,.V~7�C�Z�q�7xSU9Q38V»7I,.>p`u3.S�CE`N7�qH,.9W7:-KCEP@,.-N\yCW`N7I-yPDv�,.q�qN?4-NM
C�v#3�PW_�]�CE9Q7I7IP�SU9W38V�v(?GCE`N?L-RCE`N7:PW7�]�9E,.-N>p`�7IPI�{;�_�Cp,TCW?438-0,.1LPW3t`H,.P(CE3XqN9W7:PW7I9D587�CE`N7
PQCW9W_N>|CE_N9Q7.¬HPQ3oPW_N]	z�CE9Q7I7�Vx_	Cp,TCW?438-eV�_NPQCn_�PW7�38-�1LZ~CE`N72,TqNqN9W3.qN9W?4,TCE7{SU_N-N>:CW?438-�Pn,.-N\
CE7:9WV~?4-H,T14P�SU389�CW`N7@]N9E,T-N>p`0?GC(?4P(,.>|CE?L-NMo_Nq�38-��

Ò



A�C#CW`N7)PDCp,.9DC�3.S�,@9W_N-~v(?LCE`�,�M.7I-N7|CE?4>{qN9Q38M89E,TVXV~?4-NM2PDZ�PQCE7:V�CE`H,TC#_NPQ7IP�A)O2��P
CE`�7Ê-^_NVx]�7I9R,T-N\ PQCW9W_N>|CE_N9Q7=3.S�CW`N7=A)O2��PX`N,.P�CE3�]�7Ê\N7I>:?4\N7:\�� mn`N?LP�?L-^5.381L5.7IP
\N7:>I?4\�?4-NMoCE`�7�SU_N-�>:CE?L38-0,.-N\BCE7I9QVX?L-H,.1�PQ7:CWP{SU389n7I,.>p`�¬�?4-N>:14_N\�?4-NMxv(`N?L>p`ÊA)O2��P(>�,.-
>�,T141�3.CW`N7I9(A)O2��PI�

A�O2��P(`H,�5.7}]�7I7:-ÊPW`�3kv(-�CE3~]�7@PQ_Nq�7:9W?L389�CE3~PQCE,.-N\H,.9Q\0M.7I-N7|CE?4>@qN9Q38M89W,.VXV~?4-�M
,.>:9W38PQP�,xv(?L\N7�5T,.9W?L7:C�Ze3TSgq�9W38]N1L7IV~PI���238�I,0� Ã Î8Î.ÅK��,.-H,.1GZ�PW7I\RCW`N7@q�7:9QSU389QV�,.-�>I7�3.S
A�O2�gP),.M8,.?4-NPDC)PDCp,.-�\H,.9W\ÊM87I-N7|CE?L>�qN9Q38M89E,TVXV~?4-NMt38-=,X-^_NVx]�7I9�3.S�qN9W3.]N147:VXP�,.-N\
M87:-N7I9W,.141GZ�SU38_N-N\sCE`N,TCtCE`N7BCE7:>p`N-N?4w^_N709W7:w�_�?49W7:P�1L7IPWPt>:38VXq�_�Cp,TCW?438-N,.1�q�3kv#7I9�,.-N\
qN9Q3	\N_�>I7IP)PQCE9Q_N>:CW_N9E,T141LZBPQ?4V~qN147:9(PW381L_�CE?L38-NPI�{�2?4-�-N7�,.9�� Ã Î8Î.Å^��>I3.VXqH,T9W7I\ÊA�O2��P(CE3
]�3.CE` PQCE,.-N\H,T9W\�M87I-N7|CE?L>yqN9W38M.9E,.V~PR,.-N\�V~3	\N_�147y,.>:w^_N?4PQ?LCE?L38-�UPW7I7 PW7:>:CW?438- a �®ÄK�
_NPQ?4-NMoCE`�7�7|587:-	z�ÅTz�qH,.9Q?LC�Zeq�9W38]N1L7IV �§PW7:7}PQ7I>|CE?43.-0Ä	�®Å^��,T-N\�SU3._N-N\RCE`H,�C(A�O2��Pn38_	CQz
q�7I9QSU3.9WV~7I\B]�3TCE`B3.CE`�7I9(VX7|CE`N3�\NP:�

mn`N7I9Q7�,.9W72,�5.,T9W?47|C�Z�3TSgq�9W38]N1L7IV~P#v(?GCE`eCE`�?4P�CW7I>p`N-N?Lw^_N7.�#��-N723.S�CW`N7IPQ72?4P�CW`H,TC
CE`�7e-^_NVx]�7I9x3.S(A)O2��P�_�PW7I\s]KZ�,ÊCE9W?4,.1�`H,.P�CW3=]�7e\N7I>:?4\N7:\r]�7|SU389W7XCE`N7ePDCp,.9DCx3.S
CE`�7}CE9Q?µ,.1ä�nmn`N?4P�?4P{_N-N\N7:PW?L9E,.]N1L7x,.P{?4-0V�,T-^Z�-N3.-	z�CW9W?L5�?4,.1�qN9W3.]N147:VXP{?LC{v(?41L1�-N3.C�]�7
>I1L7�,.9#,�qN9Q?4389Q?H`N36v�V�,.-KZoSU_N-�>:CE?L38-NP�v(?4141H]�7)-�7I7I\�7I\RSU389#,}9W7I,.PW3.-H,.]N1L7)PW3.14_�CW?438-tCE3
CE`�72qN9W38]�147IV���+�-RPQ?4V~?41µ,T9�VX,.-N-�7I9�CW`N72PQCW9W_N>|CE_N9Q723.S�CE`N72A)O2��P�?4P�,.14PQ3o\N7I>:?4\N7:\B?4-
,.\�5T,.-�>I7.¬T?4-2CE`�7�SU389QV 3.S	CE`N7�-^_NVx]�7I9�3.SN,T9WM8_NV~7I-KCWPg7I,.>p`}CE,.«.7:P�,.-N\@CE`�7#38q�7I9W,TCE3.9WP
?LC�?4Pn,.1L1436v#7I\�CW3~>I,.141ä��+�C(?LPn,.14PQ3o-N3.Cn>:147I,.9�CE`N,TC�CE`�72VX38PDCn38]K5�?438_�PnPQCE9Q_N>:CW_N9W72CW`H,TC
,t`�_�V�,.-Bv#38_N14\0_NPW7@CE3~PW3.1L587@CE`�7}qN9Q38]N1L7IV ?LP(CW`N7@VX3.PQC{]�7:-N7:FN>I?µ,T1�SU3.9�,tM87:-N7:CW?4>
qN9Q38M89E,TVXV~?4-NM�PQZ�PDCE7IV�� �238��,=qN9Q7IPQ7I-KCEPtPW3.VX7e9Q_N147:P�3.S(CW`�_�Vx]�SU389�\�7:CE7:9WV~?4-N?L-NM
CE`�7)PQCW9W_N>|CE_N9Q72,.-N\~CE`N7�-^_NVx]�7I9�3TS�SU_N-N>|CE?43.-NP�]N_	C�-N3.-N7�,.9Q7�CW3.Cp,.1L1LZ�PE,TCW?4PQS§,T>:CE3.9QZÀA|�
A V~389Q7)qN9Q38VX?LPW?L-NM}PDCE9W,TCE7:M.Z�?LP#CW3x_NPW7�,.9W>p`N?GCE7:>:CE_�9W72,.1GCE7:9W?4-�M�38q�7I9W,TCE?L38-NPI��mn`N?4P#?4P
7|��,.V~?4-�7I\B?4-BPW7:>:CW?438- a �®Í��

A SU_N9QCW`N7I9{q�3.PWPW?L]N1477ÁH,6v v(?LCE`RCW`N?4P(\N7:PW?4M.-0?LP�CE`H,TC(CW`N72SU_N-N>:CW?438-�P�,T9W7@?4-N7���CE9W? z
>�,T]N1LZ 14?L-N«.7:\�CE3ÊCW`N7eqN9Q38M89W,.VXP:�=+�-r`^_NVX,.-�qN9Q38M89E,TVXV~?4-NMBSU_N-N>|CE?L38-NP}SU9Q38V 38-N7
qN9Q38M89E,TV¹,.9Q7x3.SÈCW7I-=Cp,T«.7I- ,.-�\y9W7I_�PW7I\u?L-y3.CE`N7:9�qN9Q38M89E,TVXP{CE3RPW3.1L587�3.CE`N7:9�qN9Q38]	z
147:VXP{,.P(CE`�7:Z�`H,�587}]�7:7I-Ê\�7IPW?LM8-N7:\ÊCE3~]�7�_NPQ7:SU_N1�?4-0,~M.7I-N7:9E,.1�>I38-KCW7|��C��n+�C{v�3._N14\
CEkYJM[%opLO_hHÂ_hg�_hHK[`opSZHK]xdt]^_yHWLpHKUWg|_h[`lQ[`UWSQF�SQaTV8_h[`[tXqJT]^dvJ7XyLQUWÃ'_`�ÄkYJM]^_G]^_qdeFI[fSZUWFIgsaTLZHq]^VM[`SZFÆÅ

Ù



]�72,.\�5T,.-KCp,TM87I38_�Pn?LS�v(`N7:-BPW381G5	?L-NMxqN9Q38]N1L7IV~P#CE`�72PQZ�PQCW7IV >:38_N14\�M8?L5.7�_NPn-N3.C�38-N1GZ
,2PW381L_�CE?L38-o]N_�C�PQ38V~7n?4-�SU389QV�,�CE?43.-o,.P�CE32CW`N7(PQCE9Q_N>:CW_N9W7(3.S�CE`�7{q�9W38]N1L7IV �§PW_�>p`e,.P�,
-H,TCW_N9E,T1�`N?47:9E,.9Q>p`^ZB3TS�PQ_N]	z�q�9W38]N1L7IV~Pnv(`N7I-038-N7�7|�	?4PDCEPp���#mn`�?4P(?4-�SU3.9WVX,TCE?L38-e>I3._N14\
]�7R_NPW7:\ CW3y?4-�SU389QV CW`N7RPW7I,.9W>p`sSU389xPQ3814_	CE?43.-NP}CW3y9W7I14,TCE7:\sqN9W38]�147IV~PI� +�- �238��,���P
PW>p`�7IV~7@CW`N7@>I1L38PW72«^-N?GC(9W7I14,TCE?L38-NPQ`N?4qe]�7:C�v#7I7:-0CW`N72qN9W3.M89E,.V�,.-N\RSU_N-N>|CE?L38-BVX7I,.-NP
CE`N,TC2?LC�?4P�`H,T9W\=CE3eCW7I1L1gv(`H,TC@qN,.9QC23TS�,�SU_�-N>:CW?438-y?LP�M87I-�7I9E,T141LZ�_NPQ7:SU_N1�,T-N\=v(`N?4>p`
?4P�PWq�7I>:?LFH>�CE3�CW`N7�PQ3814_�CW?438-0]�7:?4-NMX7:5.381L5.7I\���mn`�7I9W7�?4P�,T14PW3X14?GCWCE1L7@qN9W7:PWPW_�9W7x38-0CE`N7
PQZ�PDCE7IV�CW3~7|58381G587@M87:-N7I9W,.141GZe_NPQ7:SU_N1�SU_N-N>|CE?L38-NPI�

mn`N7I9Q7B,.9W7e,.\�5T,.-KCp,.M.7IPx3.S(A)O2��Px36587:9xCE`N7�3.CE`N7:9�PDZ	PDCE7:VXPtV~7I-KCE?L38-N7I\�`N7I9Q7.�
mn`N7:PW7=?L-N>I1L_N\N7RCE`H,�CXCW`N7:Zè,.9Q7�CW`N7Ê38-�1LZrPDZ	PDCE7:V `N7:9W7�CE`H,TCX>�,T-ß_NPQ7Ê9W7:>I_N9QPW?L38-��
A)P~V~7I-KCE?L38-N7I\è,.]�36587BCE`N?LPo?4Pt_NPW_N,.141GZs,�5838?L\N7I\ ]N_�CX>�,.- ]�70\N3.-N7Rv(?LCE` >I7:9QCE,.?4-
PE,�SU7IM8_H,T9W\NP:�0mn`N7:PW7e>:38_N1L\�?4-�>I14_�\N7X1L?4V~?LCW?4-NM�CW`N7�PQqH,.>:7�389@CE?LVX7oCE`�7�qN9Q38M89E,TV°?4P
,.1L1436vrCE3�9Q_N-oSU389I¬.389�«T7I7Iq�?4-NM�,)CE9W,.>p«�3TSHCE`N7n\N7:q�CE`t3.SHCW`N7n9W7:>I_N9QPW?L38-t,.-N\oPDCE38qNq�?4-NM
?LCx\N7IPQ>I7I-�\N?4-NM ]�7I1436v�,y>I7I9DCp,.?L-rq�3.?4-KC���A�O2��Pt,.9Q7B,.14PQ3yPW?LVXqN1L7I9�CE3u?4V~qN147:VX7:-KC
CE`N,.-uPW7:5.7I9W,.1�3.S�CE`N7o3.CW`N7I92PDZ�PQCE7:VXP@`N7:9W7T¬�PQ_N>p`�,.P@,.\H,.q	CE?L5.7o9W7:qN9W7:PW7I-KCE,TCE?L38-���+�-
,.\N\�?LCE?L38-u,.-N\uq�7I9Q`H,.qNP@V~38PQC@?LVXq�389QCE,.-KCE1GZ�CW`N7:Z ,T9W7o«^-N36v(-�CW3Bv#389Q«=38-�,Rv(?L\N7
5T,.9W?L7:C�Z�3.S�qN9Q38]N1L7IV~PI�

���Z� Ç�-3&s",È3���3�O"?�%$O�É-

[�-N>�,TqNPW_N14,TCE?L38-èv�,.PX38-N7�3.S�CE`�707I,.9W1L?47IPDCX,TCWCW7IV~q�CEPtCE3�_NPW70PW_N]	z�9W38_	CE?4-�7IP�?L-èM.7|z
-N7|CE?4>�qN9Q38M89E,TVXV~?4-NM���+�C{v�,.P)?4-KCE9Q3	\N_�>I7I\0]KZ=�238�I,=� Ã Î8Î a �n,.P�,X-N7|v%7I147:VX7:-KCp,.9DZ
38q�7I9W,TCE389n3.-BCW`N7@M87I-�38VX7@PDCE9W_�>:CE_�9W7.�

mn`N7�7I-N>I,.qNPW_�1µ,TCW?438-B38q�7I9W,TCE389nq�9W3�\N_N>I7:P�-�7:v CW7I9QVX?L-H,.1J-�3	\N7:P{SU9Q38V�V~7IV�]�7:9WP
3.S�CE`�7o7|�	?4PDCE?4-�MeqN9W3.M89E,.V~PI�@m�3BqN9W3�\N_N>:7t,e-N7:v%CE7:9WV~?4-H,.1g,e9E,T-N\N38V»VX7:Vx]�7:9)3.S
CE`�7eq�3.qN_N1µ,�CE?43.-�?LP�PW7:147:>:CE7:\��yA�-�38-	z�CW7I9QVX?L-H,.1�-N3�\N7XSU9Q38V°v(?LCE`�?4-�CW`N?4P}VX7:Vx]�7I9
?4P(CE`�7I-=>p`N3.PW7I-J��mn`N7�-N7:v CW7I9WV~?4-N,.1�?4P(SU389WV~7I\BSU9W3.VÏCW`N7�PW_N]�CW9W7:7x9W3�3.CE7:\=,TC{CE`�?4P
-N3�\N7.�gmn`N7�PQ7I1L7I>:CW7I\x?L-N\N?G5	?L\N_H,.1K`N,.P�CW`N7�PQ_N]	z�CE9W7:7�9Q7IqN14,.>I7:\x]KZ�CW`N7�CE7I9QVX?L-H,.1ä��mn`�?4P
9W7:qN1µ,T>I7IV~7I-KC2`N,.P2-N3R7:��7I>|C@38-yq�7I9QSU3.9WVX,.-N>I7�3.S�CE`N7o?L-N\N?G5	?L\N_H,.1�]N_	C@VX7I,.-NP)CW`H,TC

Î



CE`�7}-N7|v CE7:9WV~?4-H,T1J?4P{,�5T,.?414,.]N1L7�CE3~PWq�9W7�,T\0CE`�9W38_NM.`�CW`N7}q�38qN_�1µ,TCW?438-R]KZB>I9Q38PWPQ36587I9
?4-K5.381L5�?4-�M CW`H,TC~?4-N\�?L5�?4\N_N,.1�� mn`N7Ê-�7:v�CE7:9WV~?4-H,T1n?4P~,.14PQ3�VX,.\N70,�5T,.?414,.]N147XCE3�]�7
?4-KCW9W3�\N_N>I7:\0?L-KCE3oCE`N7@q�38qN_N14,TCE?L38-�5�?µ,oPQ_N]�CE9Q7I7�Vx_�CE,TCE?L38-��

mn`N7�CW9E,.-NPDSU389WVX,TCW?438-�3.S�CW`N7�>:3	\N7}?4-KCE3�,~CW7I9WV~?4-N,.1�VX7I,.-NP�CW`H,TC�?LC�>�,.-�-N3.C�]�7
,T��7I>|CE7I\s]KZrM87:-N7:CW?4>R38q�7I9W,TCE3.9WPB�§,.PxCE`N7R3.q�7:9E,TCW389WPt,.>|Co38-s>I3.14147:>:CW?438-NP}3.S{-N3�\N7IP
9E,�CE`N7:9�CE`H,.-eCW`N72?4-KCW7I9W-N,.1J\N7|FH-N?GCE?43.-R3.S�CE`N7�-�3	\N7:Pp����mn`^_NPnCW`N72>I3�\N72?4P�qN9W3.CW7I>|CE7I\
,.-N\tCE`�7�qN9Q38]H,.]�?414?GC�Zx3.SJ?LC�PQqN9W7I,.\N?4-�M}?LP�?L-N>I9Q7�,.PQ7I\���+�S�CE`N7{>I3�\N7{q�7:9QSU389QVXP�,@_NPW7|SU_N1
SU_N-N>|CE?L38-RCE`N7:-�CW`N?4PnqN9Q3.CE7:>:CW?438-Bv�3.9W«^PnCE3tCE`N7@]�7I-N7|FNC{3.SgCW`N7@PQZ�PQCW7IV��

mn`N7�V�,kØQ3.9nqN9W38]�147IV~P�v(?LCW`�CW`N?4P(,TqNqN9W38,.>p`=,.9Q7�CE`H,�C�3.-N1LZeCW7I9QVX?L-H,.14P�,.9W72qN9Q3Tz
\N_N>:7I\oPQ3�CE`N7#PW_N]	z�9W38_	CE?4-�7IP�CW`H,TC�,.9W7#]�7:?4-NM�_�PW7I\t,T9W7�1L?4V~?LCW7I\2CE3�`N,65�?L-NM��I7:9W32,T9W?LC�Z.�
<	7:>I38-N\�1LZ�CW`N72,.>:w^_N?4PQ?LCE?L38-e?LP�9E,T-N\N38V�¬�PQ3xCE`H,TC�v(`N?41L72,�_NPQ7:SU_N1�qN?L7I>:7�3.S�>I3�\N7�VX,�Z
]�7~PQ7I1L7I>:CW7I\�?LC@?4P@V~389W7o1L?4«T7I1LZ0CE`H,�CnØQ_�-N«=>I3�\N7tv(?41L1�]�7XPQ7I147:>:CW7I\��X+�C}?LP�CE`N7:9W7|SU389W7
>I_�9W9W7:-KCE1LZt_�-N>I1L7�,.9�v(`N7|CE`N7:9#7:-N>�,.q�PW_N14,TCE?L38-X`N,.P�,.-KZt]�7:-N7:FH>:?µ,.1�7|�J7:>:CEP�SU389�M87:-N7:CW?4>
qN9Q38M89E,TVXV~?4-NM��

���c� Ê ��23�3�.5 �6&|Ë��3$'��$O��$.�!-

;03�\N_N1L7o,.>Iw^_N?LPW?GCE?43.-=>�,.-u]�7oPW7:7I-�,.P@,eM87I-�7I9E,T14?4PW,TCE?L38-Ê3TS�CW`N7o?4\�7�,.P23.S�7:-N>�,.q�PW_	z
1µ,�CE?43.-u,.-N\uv�,.P�?4-KCW9W3�\N_N>I7:\�]KZuA�-NM87I1L?4-N7t,T-N\�²�381414,.>p«s� Ã Î8Î a ¬ Ã Î8Î8ÄK���oê `N7I9Q7�,.P
7I-�>�,.qNPQ_N1µ,�CE?43.-�q�9W3�\N_N>I7:P0-�7:v CW7I9WV~?4-N,.1�-N3�\N7IP:¬�V~3	\N_�147y,.>:w^_N?4PQ?LCE?L38- qN9W3�\N_N>:7IP
-N7|v SU_N-N>|CE?43.-NPn3.S�,.9W]N9Q?LCW9E,.9DZR,.9Q?LC�Z8�

+�-�7:-N>�,.q�PW_N14,TCE?L38-�,@-N3�\N7nv�,TP#PQ7I147:>:CW7I\R,.-�\~CW`N7�PQ_N]�CW9W7I7�9W3�3.CE7:\�,�C�CW`H,TC�-N3�\N7
]�7I>�,TVX7nCE`�7�-N7|v CE7:9WV~?4-H,.1ä��+�-�V~3	\N_�147(,.>:w�_�?4PW?GCE?L38-t38-N1LZ�CE`N7(qH,.9DC�3TSJCE`�7{PQ_N]�CW9W7I7
_NqsCE3�,y>I7I9DCp,.?L-è\�7Iq�CW`è?LPtCE,.«.7:- CW3 SU3.9WV CW`N7�VX3�\N_N1L7.��mn`N7�qH,.9DCEPov(`N7:9W7BCE`N7
CE9Q7I7R7��	CW7I-N\�PX]�7:Z.38-N\rCE`N?LPo\N7Iq	CE`s]�7:>I38V~7�CW`N7B,.9WM._NVX7:-KCEPo3.S(CE`�7RVX3�\N_N1L7.�uA)P
?4- 7I-�>�,.qNPQ_N1µ,�CE?43.- CW`N70V~3�\N_N147B?LP~q�9W3.CW7I>:CW7I\ SU9W38Và7|58381L_�CE?L38-è3.-N>I7�?LC~`H,.P~]�7I7I-
SU389QVX7:\���A PW7:>I38-�\�M87:-N7:CW?4>(38q�7I9E,�CE389�3.S�V~3	\N_�147�7���qN,.-NPW?L38-tv�,.P#,.1LPW3@?4-KCE9Q3	\�_N>I7:\��
mn`N?LPg9Q7IqN14,.>I7:P�CW`N7#>I,.1418CW3�,(VX3�\N_N1L7�?4-},.-�?L-N\N?G5	?L\N_H,.1Tv(?LCE`@CE`�7#V~3	\�_N147�\N7|FH-N?LCW?438-J¬
,.1L1436v(?4-NM�7:583.14_�CW?438-RCE3~,.>|C{38-RCE`N7@>I3�\N72CE`N,TCnv�,TP�qN9Q7:5�?43._NPW1GZeqN9Q3.CE7:>:CE7:\��

Ã6b



�2?4-N-N7I,.9�� Ã Î8ÎTÅ^��>I38V~qH,.9Q7IP)V~3�\N_N147�,.>:w^_N?4PQ?LCE?L38-BCE3�A)O2��P�,.-N\=]H,TPW?4>�M87:-N7:CW?4>
qN9Q38M89E,TVXV~?4-NM{38-�CW`N7n7:5.7I-	z�ÅTz�qN,.9W?GC�Z�qN9Q38]N1L7IVé�§PQ7I7nPW7:>:CW?438-tÄ���Å^����+�-xCE`�?4P�PDCE_N\	Zx`N7
SU38_N-�\}CE`N,TC�CE`N7:9W7#v�,.Pg-N3�?LVXq�9W36587:VX7:-^Cg36587:9gCE`�7#PDCp,.-N\N,.9W\}M87I-N7|CE?L>#qN9Q38M89W,.VXV~?4-�M
SU9W3.V�_NPW?L-NMXV~3�\N_N147:PI¬�,.-�\0CE`N,TC)]�3.CW`�v#7I9Q7�PW_�]NPQCE,.-KCE?µ,T141LZe?4-�SU7:9W?43.9�CE3�A)O2��PI��±�7
>I14,.?4V~P)PQ?4V~?414,.9�9Q7IPQ_N1LCWP�SU3892,RPW7:>I38-N\ qN9Q38]N147:V ,.?LVX7:\u,TC27|58381G5	?L-NM�,eM87I-�7I9E,T14?4PQ7I\
PW3.9QCE?L-NMR,.1LM8389Q?LCE`�V0�(+�C�?LP�CW`N7I9Q7:SU389Q7o-N3.C�>:147I,.9�CW`H,TC�V~3�\N_N147},.>:w�_�?4PW?GCE?L38-Ê`H,TP2,.-KZ
]�7I-N7|FNCEP�,.1GCE`N3._NM8`�PQ38V~7�]�7I14?L7:5.7#CE`N,TC�V~389W7�v�3.9W«�?4P�-�7I7I\�7I\o]�7:SU389Q7�CE`N7�CE7:>p`N-N?4w^_N7
?4Pn\�?4PW>I,.9W\�7I\�� Ú ,.-��I`H,TS�7:C�,.1ä�L¬ Ã Î8Î Ù ���

���eÌ ��2/",È���$OÍ!5 ÎÏ57È3*�57�t5z-Ð��"#�%$.�!-

��-N7)3TSJCE`�7)VX,kØQ389�qN9W3.]N147:VXP�S§,.>I7:\�]KZ~]�3TCE`�7:-N>�,TqNPW_N14,TCE?L38-e,T-N\�V~3	\�_N147{,.>:w�_�?4PW? z
CE?L38-�?LP�CW`H,TC#CE`N7|Z�PQ7I147:>:C#CE`N7�>:3	\�7�CE3}SU389WVå-N7|v PW_N]	z�9W38_	CE?4-�7IPn,TC#9E,T-N\N38V���A)\N,.q	z
CE?G587(9W7:qN9W7:PW7:-^CE,TCE?L38-Ê�ä³(38PW>I,�,T-N\ Ú ,.1414,.9W\�¬ Ã Î8ÎTÅ^�g?4P�,T-�,TCQCE7:VXq�C�CE3�9W7I>|CE?GSÈZ�CE`�?4P�]KZ
>p`N3�38PW?L-NM�]�143�>p«�P#3.S�>:3	\N7�?4-�,.-e?4-	SU389WV~7I\~V�,T-N-N7I9:��+�-e\N3.?4-NM}PW3�?GC�,T14PW3�,.\N\N9Q7IPQPW7IP
38-N7@3.S�CE`�7�>:9W?GCE?4>:?4PQVXP�3TS�A)O2��PI¬N-N,.VX7:1LZXCE`H,TCnCW`N7@PQCW9W_N>|CE_N9Q7}?LPnqN9W7:\N7:CW7I9WV~?4-�7I\��

A)\H,Tq�CE?G587�9Q7IqN9Q7IPW7:-KCp,TCW?438-R_NPQ7IP(,}CW`N9W7:7�PQCW7IqBV~7:CE`�3	\~CE3x>:9W7�,�CE7�PQ_N]	z�9Q38_�CW?4-N7:PI�

� Y{PW7:SU_�1�]�143�>p«�P`Ñ03TSx>I3�\N7 ,.9Q7 ?L\N7I-KCW?LFH7:\´_NPQ?4-NM ,.-�?4-	SU389WV~7I\ 389R`N7:_N9W?LPQCW?4>CW7I>p`N-N?Lw^_N7.�
� mn`N7@]N1L3	>p«^P(3.Sg>I3�\N7�,.9W7@M87:-N7I9W,.14?LPW7:\�]KZeCW`N7�_NPW7@3.SgqH,.9W,.VX7|CE7:9WPI�
� A -^_NVx]�7I9n3TSg9W,.-N\N3.V�?4-�\N?L5�?4\�_H,.14P#_NPW?L-NMxCE`�72-N7:v PW_N]	z�9W38_	CE?4-�7IP(,.9Q72?4-KCE9Q3Tz
\N_�>I7I\�CE3oCE`�7�q�38qN_�1µ,TCW?438-�¬�9W7:qN1µ,T>I?4-�MtCW`N7@147I,.PQCnFNC{?L-N\N?L5�?L\N_H,.1LPI�

mn`N7�VX38PDC{\N?Ò<~>I_�1LC(PQCW7Iq03.S�CW`N?4PnqN9Q3	>:7I\N_�9W7�?LP�CE`N7@FH9QPQC���A-^_NVx]�7I9{3.S�V~7:CW`	z
3�\NPX`N,65.70]�7I7:-ßCE9Q?47:\è?L-N>I1L_N\N?4-�My143�38«^?4-NM ,TCtCE`�7�SU9Q7Iw^_N7I-�>:Z 3.S�]�143�>p«�P~389t_NPQ?4-NM
,uVX7I,.PW_N9Q703TS�]N1L3	>p«�F�CE-N7:PWPI� ³(38PQ>�, ,.-N\ Ú ,.1414,.9W\�� Ã Î8Î8ÍK�x7��N,TVX?L-N7�,uC�v#3Tz�SU3.14\
CE7:>p`N-N?Lw�_�7}]H,TPW7I\�38-�\N?L��7I9Q7I-KCE?4,.1JFNCW-N7IPQP),T-N\0]�143�>p«e,.>|CE?L5T,TCW?438-J�
Ó`Ô FIL�dvÃ�_�UW[Eu{[`U�HWLÂiM]^[`de[`_bLZuTdeL�V�[BF^]^ÃQ[�HWJM[yoRL�V�NTFI[f_�]^ajÕzL�V�NTFI[YDÂd`wONT]^_K]ÖHW]ILOa�×mHKJT[eg�SZUW[B_KNM\�HWUK[`[`_HKJ®ScHGo£Smgs\~[%iMUKNTaM[`V8ScHÂSpdE[`UhHvSZ]^a8VM[ei�HWJ��

Ã8Ã



O�?L��7I9Q7I-KCE?4,.1�F�CE-N7:PWPt?4Pt,=`N7:_N9W?LPQCW?4>�CW`H,TCxv#389W«^Pt38-rCE`�7RqN9W?L-N>I?LqN147~CE`H,TCx1µ,.9QM87
>p`H,.-�M87IP{?4-eFNCW-N7IPQP),T9W7214?L«.7:1LZ~CE3t3	>:>I_N9(\N_�7�CE3oCE`N7@?L-^CW9W3�\N_N>|CE?43.- �§389n9Q7IV~3k5T,.1µ��3.S
_NPQ7:SU_N1�]N1L3	>p«^P�3TSg>:3	\�7.��mn`N72qN9Q38M89E,TVXP�v(?GCE`eCW`N721µ,.9QM87IPDC�?LVXqN9Q36587IV~7I-KC(?L-�FNCE-�7IPWP
?4-u,eM.7I-N7:9E,TCW?438-Êv#7I9Q7tPW7I1L7I>|CE7I\ ,.-�\uCW`N7I?L9)-N3�\N7:P@,.9W7o14,.]�7:141L7I\Ê]KZ0CE`N7xSU9Q7Iw^_N7I-�>:Z
3.S�CW`N7I?L9)7|�	7:>I_�CW?438-=\�_N9W?L-NM�CE`�7x7:5T,.1L_H,TCE?L38-�3.S�,.141�FNCW-N7IPQP2>�,.PQ7IP:��<	V�,T141�]N143�>p«^P)3.S
>I3�\N7:P�CW`H,TC#,.9Q7�SU9W7Iw^_N7:-KCE1LZt_�PW7I\X?4-oCE`�7{?L-N\N?G5	?L\N_H,.1LPgv(?GCE`~`N?4M8`o\�?L��7I9W7:-KCE?µ,T1�FNCE-�7IPWP
,.9Q7�`�?4M8`N1L?4M8`KCW7I\�CW3X]�7I>:38VX7�CW`N7@-N7:v PW_N]	z�9W38_	CE?4-�7IPI�

mn`N7IPQ7#PQ_N]	z�9W38_�CW?4-N7:P�,.9W7�CW`N7I-�M87I-�7I9E,T14?4PQ7I\@]KZ2`H,�5�?4-NMnCW`N7I?L9�CE7I9QVX?L-H,.1LP�9W7:qN1µ,.>:7I\
]KZ qH,.9E,TVX7|CE7I9QPI�Rmn`N7XPW_N]�z�9W3._�CE?L-N7IP�,.9W7tCE`N7:-�qN14,.>I7:\�?4-�,0PQ7IqH,T9E,TCW7�q�38qN_N14,TCE?L38-
v(`N7:9W7�CW`N7:Z�>I,.- ]�7u9W7:SU7:9W7:-N>I7:\ ]^Z�qN9Q38M89W,.VXPR1L?4«T7 V~7IV�]�7:9WP�3.S�CW`N7 SU_�-N>:CW?438-
PW7|C���mn`N?LP�q�3.qN_N1µ,�CE?43.-e7:5.381L5.7IP{,.143.-NM�v(?LCW`eCE`N72VX,.?L-�q�38qN_N14,TCE?L38-���mn`�7�7|58381L_�CE?L38-
3�>I>I_�9WPn]KZ�CW`N7�9W7:qN1µ,T>I7IV~7I-KCn3TSg1L36v�F�CE-N7:PWPn?4-�\N?L5�?4\�_H,.14P�v(?LCW`R-N7:v(1GZe>:9W7�,�CE7I\RPQ_N]	z
9W3._�CE?L-N7IP`Ø�� m�3�7:5T,.1L_H,TCW7BCW`N7BFNCE-N7:PWPX3.S)CW`N70PQ_N]	z�9W38_�CW?4-N7:P~CW`N7:Zè,.9Q7�,.PWPQ?4M8-N7:\ ,
_�CW?414?GC�ZX5T,.1L_N7.��mn`N?LP(?4Pn>�,T14>I_�1µ,TCW7I\�,.PnCE`N7�V~7�,.-RFNCW-N7IPQP)3.S�,.141�CE`N7@qN9Q38M89E,TVXP�CW`H,TC
`H,�587@_�CW?41L?4PW7:\�CE`�72PW_N]	z�9W38_	CE?4-�7�36587I9nCW`N72qH,.PDCnê M87:-N7I9W,TCE?L38-NP@�Èv(`N7I9Q72ê ?LP�PW38V~7
qH,.9W,.V~7:CE7:9p���

+�-u7|�	q�7:9W?LVX7:-^CWP238-u,R²�,T>|zD;0,.-u]H,.PW7:\uqN9W38]�147IV �ä³(38PW>I,R,.-N\ Ú ,T141µ,T9W\�¬ Ã Î8Î8Í�Ù
�238��,	¬ Ã Î.Î a �2?LC�v�,.P�PW`N36v(-rCE`H,�Co,.\H,Tq�CE?G587�9Q7IqN9Q7IPQ7I-KCp,TCW?438-rVX,.?L-^CE,.?4-�P},0`N?4M8`�7I9
\N?G587I9QPW?GC�Z ?4- CW`N7yq�3.qN_N1µ,�CE?43.- ,.-N\ ?4P�PW_Nq�7I9Q?4389R,�CB\N?4PQ>I36587:9W?4-�M PQ_N]	z�9W38_�CW?4-N7:PeCE3
A�O2�gPI�ßA�\H,.q�CW?L5.7�9Q7IqN9Q7IPQ7I-KCp,TCW?438- SU38_N-N\èPW_Nq�7I9Q?4389tPQ3814_�CW?438-�PxS§,.PQCW7I9tCE`H,.- ]�3.CE`
A�O2�s,.-�\�PDCp,.-�\H,.9W\Ê/@²g�

A)\H,Tq�CE?G587Ê9Q7IqN9Q7IPQ7I-KCp,TCW?438- ?LPX?L-ßPQ38VX7�v�,�Z�PePQ?4V~?41µ,T9xCE3�CW`N7ÊPDZ�PQCE7:V CW`H,TCX?4P
\N7|587I1L38q�7I\R?4-tCE`�?4P�\�?4PWPQ7I9DCp,TCW?438-�� Ú 3.CW`e_NPW7),�q�38qN_N14,TCE?L38-t3.S�SU_N-N>|CE?L38-NP#CW3}CW9QZX,.-N\
,.\N\�9W7IPQP�CE`N7#9W7:PQCE9Q?4>|CE?43.-NP�>I,._NPW7:\o]KZ}CW`N7�qN9Q7|z�\�7:CE7:9WV~?4-H,�CE?43.-}3.SHCW`N7�PDCE9W_�>:CE_�9W7�CW`H,TC
3�>I>I_�9WP)?L-0CW7I>p`N-N?Lw^_N7IP�1L?4«T7�A)O2��PI�(A�\H,.q�CW?L587�9W7:qN9W7:PW7:-^CE,TCE?L38-=`H,TP�CE`�7x,.\�5T,.-KCE,.M87
36587:9�CW`N7XPDZ�PQCE7:V!qN_�C�SU389Qv�,.9W\ ?4-yCW`N?4P@\N?LPWPW7:9QCE,TCE?L38- CW`H,TC2CW`N7~SU_�-N>:CW?438-�,.-N\uCE7:9Dz
V~?4-H,.1�PQ7:CWP}SU389@CE`N7~7:5.381L5.7I\rPQ_N]	z�9Q38_�CW?4-N7:P�,.-�\�CE`N7~-^_NVx]�7I9}3.S(,.9QM8_NV~7I-KCEP@CE`N7|Z
Ú`kYJM]x_À]^_ÄaTLZHÀ[elOLQF^N�HK]^LQaj]IajHKJM[qaTLQUWopSQF�_h[`aT_h[YLQu®PQ[`aM[EHW]^dBiMUWLQPOUWSQoRop]^aMPT×mHWJM[eUW[y]^_ÄaML%deUKL._K_KLclQ[`U

SZa®V|ojN�HWSZHK]^LQa7LZuboR[`oÛ\~[eUv_qLZu�HKJM[�u{NTaTdÜHW]ILOa8i~LQiTNMF^SZHK]^LQa
Ãka



Cp,T«.7},.9W7@-N3.C{qN9Q7|z�\N7:CW7I9WV~?4-�7I\��#mn`N?4P{,.qNq�9W3K,.>p`0?4Pn>:1438PQ7I9nCE3tCE`N7�?4\�7�,.1�V~7:CW`N3	\B3.S
?4-�>I389Qq�389W,TCE?L-NMxPQ_N]	z�9Q38_�CW?4-N7:PI¬H]N_�C{VX,�Ze-N3.C{]�7�,.\�5T,.-KCp,.M.7I38_NP(?L-�q�9E,.>|CE?4>:7.�

mn`N?4P�VX7|CE`N3�\Ê`N,.P�PQ7:5.7I9E,T1�\N?LPE,.\�5T,.-KCE,.M87IP�>I38V~qH,.9Q7I\�CE3XCW`N7�PDZ�PQCE7:V»q�_�C)SU389�z
v�,.9W\�?4-uCE`N?LP}\N?LPWPQ7I9QCE,TCE?L38-��Xmn`N7�V~38PQC�?LVXq�389QCE,.-KC@?4P2CE`N,TC}CW`N7tFH9WPDCxPQCW7Iq�?4-uCE`N7
,.1LM8389W?GCE`NV�¬�CE`H,�Cx3.S(PQ7I147:>:CW?4-NM=>:3	\�7�CE3ÊSU3.9WV!PW_N]�z�9W3._�CE?L-N7IP}?4P�\�?Ò<~>I_N1GC��ÊY�PW?L-NMy,
SU389QV°3.S�SU9Q7Iw^_N7I-�>:Z�,.-H,.1GZ	PQ?4PX�§PQ_N>p`r,.P@CE`�7XV~7:CW`N3	\ qN_�C�SU389Dv�,.9Q\�]KZ�³{3.PW>�,0,.-N\
Ú ,.1L1µ,.9Q\s� Ã Î8Î8ÍK�),T-N\uPW7:5.7I9W,.1�5.,T9W?µ,T-^CWP�\N3^�)9Q_N-NP@?4-KCW3eCE`N7oqN9Q38]N1L7IV¹3TS�?L-^CW9W38-�P2?4-
CE`�7�7|58381G587:\ßqN9Q38M89E,TVXP:��+�-KCE9W3.-NP~,.9W7BqN?L7I>I7:Pt3.S)>:3	\�7�1L?4«T7u�äÓ)�2m �äÓ)�2m»�L�Ñ�½389
,.-=A)Ó)O >I,.141�v(?GCE`ÊC�v#3e?4\�7I-KCE?L>�,.1�,.9QM8_NV~7I-KCEP:¬�CE`�7IPW7�\N3e-N3.C),T��7I>|C)CE`�7x9W7:PW_N1GC)3.S
CE`�7�>I3�\N7}]N_�C�VX,.«T7�SU_N-�>:CE?L38-H,.1L1LZR?L\N7I-KCW?4>�,T1�PQ7I>|CE?43.-NP�,.q�q�7I,.9�\�?L��7I9W7:-KC)CE3XPW?LVXqN1L7
qH,TCQCE7:9W-eVX,TCE>p`�?4-NM},.14M.389W?GCE`NV~PI��mn`N7�PQ7I>I3.-N\R\N?4PW,.\�5T,.-KCp,TM87�?LP#CW`H,TC�,.\H,.q�CW?L5.7)9W7:q	z
9W7:PW7:-^CE,TCE?L38-�?LP�_N-H,.]N1L7nCE3�_�PW7�,.-KZoSU389WV�3.SJ9W7:>I_N9QPW?43.-���A SU_N9QCW`N7I9�\N?L��7I9Q7I-N>:7�?LP�CE`N7
SU389QV 3.S�7|58381L_�CE?L38-�3.S�CW`N7}PQ_N]	z�9W38_�CW?4-N7@q�38qN_N14,TCE?L38-NPOÙH?4-�,.\H,.q	CE?L5.7}9Q7IqN9Q7IPQ7I-KCp,TCW?438-
CE`�7~?L-N\N?G5	?L\N_H,.1LP�\N3�-N3.C�7:5.381L5.7�,T-N\ CW`N7tq�3.qN_N1µ,�CE?43.-y\N3	7:P}PQ303.-N1LZÊ?4-uCE`N7tPW7:-NPW7
CE`N,TC{PW_N]	z�9W38_	CE?4-�7IP{,.9W7�,.\�\N7I\0,.-N\�_N-^_NPW7:\=38-N7:P{,.9W7@9W7:VX365.7I\���+�-�CW`N72CE7:>p`N-N?4w^_N7
CE`N,TC�v(?4141�]�7{7|��,.V~?4-N7:\X?L-~CW`N?4P�\N?LPWPQ7I9QCE,TCE?L38-tCE`N7(q�38qN_N14,TCE?L38-tPW?4�:7(?4P�>I38-�PQCp,T-^C�,.-N\
CE`�7�?L-N\N?G5	?L\N_H,.1LP�?L-�?GC(7:5.381L5.7�1L?4«T72?4-RCE`N7@PW,.VX72VX,.-N-�7I9{,.P(qN9W3.M89E,.V~PI�

���ZÝ �������! "#�%$'&s",�'�Q� ��58� -/5z2 Ê "1&}*%�!�

Aß5T,.9Q?µ,TCW?438-�38-oA�O2�gP�CE`H,�C�`H,.P�]�7I7:-tqN9W38q�38PQ7I\o?4P�,._�CW38V�,�CE?4>I,.141GZ2\N7|FH-N7I\tVX,.>I9Q38P
�§A)O@;0Pp�{qN_�C)SU3.9Qv�,.9W\y]KZ=<	q�7:>:CW389t� Ã Î8Î8ÍK���2;Ê,.>:9W38P�,.9W7x3.q�7:9E,TCW389WP{CE`H,TC�,.9W7�?4Voz
qN1L7IV~7I-KCE7:\=]KZ�CW9E,.-�PQSU389QV�,TCW?438-J¬�,.-N\=\N7|FH-N7:\y]^Z0PE,�Z�?4-�M�`N36vø,X>I,.141�CE3X?LC�PW`N3._N14\
]�7�CE9W,.-NPW14,TCE7:\��USU389�,�M83	3�\x7���q�1µ,.-H,�CE?43.-x3.S�14?LPWqxVX,.>I9Q38P�PQ7I7�/29E,.`H,TV�� Ã Î8Î8Í8�W�|���H389
7|��,.V~qN1L7�CW`N7�SU3.141436v(?L-NMtPW_N]NPDCE?GCE_�CW?438-�V�,T>I9W3tv#38_N14\0>�,._�PW7o,~9W38]�3.C(CE3~CE_N9Q-Ê_N-KCE?L1
CE`�7!Þ~ßTûnÞ�ß�à�ß�á�â�þ�ßbÞ�Þ�ãKýkû 9Q7:CE_�9W-NP{CE9W_�7.¬�,.-N\ÊCW`N7I-09W7|CE_N9Q-ÊCE`N7@5T,.14_�7}3.SgCE`N7}M8?L5.7I-
ä ú�åTæÄß�à�ß�á¨â	þ�ßbÞ�Þ�ã8ýkûy?L-B?LCEP�FN-H,.1�389Q?47:-^CE,TCE?L38-��
ùDü�ß¨ç~èHúbé�þHýëê¨ìÄß8þ�ß�àbÞ~ßTûnÞ�ß8ü ùZÞ~ßTûBÞ~ß�à�ß�á¨â	þ�ßbÞ�Þ�ã8ýkû ä ú�åMæÄß�à�ß�á�â	þ�ßÄÞ�Þ�ã8ýkû �íKùÜâ	þHý®î8û°ùEê¨ìBã¨å�ßóù�û�ý�ÿðïcÞ~ßTûBÞ~ß�à�ß�á¨â	þ�ßbÞ�Þ�ã8ýkû �

ù�ÿ¨æ	þ8û ���
Ã Ä



ï ä ú�åTæÄß�à�ß�á¨â	þ�ßbÞ�Þ�ã8ýkû ���
+�-ßCE`�707���q�7I9Q?4V~7I-KCEPX]KZ <�q�7:>:CE3.9=� Ã Î8Î8ÍK�x38-�1LZrPQ?4V~qN147BPW_�]NPQCW?LCE_	CE?43.-èVX,.>I9Q38P

v#7I9W7�_NPW7:\�¬�,.-N\�CW`N7�9Q7IPQ_N1LCWP}v#7I9W7�>I38-KCE9W,.PQCW7I\�v(?GCE`�CW`N38PQ7eqN9W3�\N_N>:7I\�]KZ�A�O2��P:�
mn`N7oPQ7IVX,.-KCE?4>:P�3.S�A)O2��P2,.-N\yPQ_N]NPDCE?LCW_�CE?L38-=A)O@;0P2,.9Q7x7Iw^_N?G5.,T147I-KC�SU3.9)\N38VX,.?L-NP
v(`N7:9W7R,.1L1�38q�7I9E,�CE389QPx,.9Q7XqN_�9W7I1GZuSU_N-N>:CW?438-N,.1ÒñI��mn`^_NP}CE`N7:9W7�>I,.-�38-�1LZu]�7e,.-�,.\	z
5T,.-KCp,.M.7)SU9W38Vå_NPQ?4-NM�A�O@;0P�?L-e-N38-�z�SU_N-N>|CE?L38-H,.1�\N38VX,.?4-�PI��<	q�7I>|CE389#CE7IPDCE7:\RA�O@;0P
,.MK,T?4-NPDC)A)O2��P�_�PW?4-�Me�238��,	�®P�1µ,�v(-	z�V~36v�7:9)qN9Q38]N1L7IV �ä�238�I,�¬ Ã Î8Î.ÅK�nv(?GCE`N38_	C)PQ_N>|z
>I7:PWPo,T-N\�PW_�>I>I7:PWPDSU_N141GZ�_NPQ?4-NMÊ,�5T,.9Q?µ,.-KC}3.S�CE`�7�38]NPDCp,.>:147�,65.38?4\�?4-NM�9W38]�3.Ce�ä�238�I,�¬
Ã Î8ÎTÅ^��,.-N\�³(_NPWPQ7I141�,T-N\ÊÓ{389Q5�?LMN�®P�ê�_NV~qN_NPnê�389W1L\��§³{_�PWPW7:141�,.-�\0Ó{389Q5�?LMN¬ Ã Î8Î8Ð8�|�

mn`N7IPQ7e7|�	q�7I9Q?4V~7I-KCEP}>I38-KCE9W,.PQC}CE`N7X,.]N?L14?GCE?47:P23.S�A)O2��P},.-N\�A)O@;0PI�Bmn`N7:9W7X?4P
>I1L7�,.9Q1LZ�,~q�38PQPW?L]N?41L?LC�Z�SU3.9�CE`�7�_NPQ7�3.S�]�3.CW`=A�O2��P�,.-N\ÊA�O@;0P�PW?4V�_N1LCE,.-N7I3._NPW1GZeCE3
PW3.1L587RqN,.9QCW?4>I_�1µ,.9Q1LZ \N?Ò<~>:_N1LCoq�9W38]N1L7IV~PI��±�36v�7|587:9~SU389xCW`N?4P}CE3u]�7B,T\�5T,.-KCp,.M87:38_NP
CE`�7�_�PW7�3.S�VX,.>:9W38Pn3.CW`N7I9�CW`H,.-�PW_N]�PQCE?GCE_�CW?438-BVX,.>I9Q38PnVX,6Ze]�729Q7Iw^_N?49Q7I\��

���cò ��*�&Ró3$O�t5z&£�%�3*%5 �6�Q��5z*�$'-/+ ô0Èõ5z*%"#�%$.�!-3�

A)9Q>p`N?LCW7I>|CE_N9Q72,.1LCW7I9Q?4-NM}38q�7:9E,TCW?438-�P�v#7I9Q72?4-KCE9Q3	\N_�>I7I\R]KZ��238��,R� Ã Î8ÎKÐ.��CW3o,TCWCW7IV~q�C
CE3�9W7I\�_N>I7xPQ38V~7�3.S�CW`N7xPQ`N389QCW>I38V~?4-�M8P�3TS�A�O2��P:��A�P�VX7:-KCE?43.-N7I\0qN9W7|5	?L38_NPQ1LZ038-N7
3.SnCW`N7eVX,.?4-�qN9W38]�147IV~P�3TS(A�O2��Px?LP}CW`H,TCxCW`N7ePQCW9W_N>|CE_N9Q7R`H,.P�CW3=]�7e\N7:CW7I9QVX?L-N7I\
]�7:SU389Q7I`H,.-�\���mn`N?4P(?4-K5.381L5.7IP{,o-�_�Vx]�7:9(3.S�\�7I>I?LPW?L38-NPI�

� mn`N7@-^_NVx]�7I9(3.S�SU_N-N>|CE?L38-NP
� mn`N7@-^_NVx]�7I9(3.S�,.9QM8_NV~7I-KCEPnCE`N,TC{7�,.>p`BSU_N-N>|CE?43.-BCE,.«.7:PI�
� mn`N72CW7I9WV~?4-N,.14Pn,T-N\�SU_�-N>:CW?438-NP(,�5T,.?L1µ,.]N1L7�CW3X7I,.>p`�SU_�-N>:CW?438-��
A)9Q>p`N?LCW7I>:CW_N9W7X,.1GCE7I9Q?4-NMR3.q�7:9E,TCW?438-NP@,T\N\N9W7:PWP@CE`N7oFH9QPQC@C�v#3Ê3.S�CE`N7:PW7T�e<	? �u-N7|v

M87:-N7:CW?4>@38q�7I9E,�CE389QP(,.9W7@?4-KCW9W3�\N_N>I7:\���mn`N7:PW7x,T9W7
ö D�u{NMaTdEHK]^LQaTSQF�V�LQo£SQ]Ia}]^_qLOaM[�XqJM[eUW[÷HrXBL£deSQFIFx_BHKLpHWJM[%_KSQoR[�LOi®[`UWSZHKLQUYXq]IHKJ8]^VM[ea.HK]xdeSQF�SZUWPQN�ø

op[ea.HW_nXq]IF^F®SQFIXYSmg�_bJTSmlQ[YHWJM[Â_WSZop[qUK[f_hNTFÖHf�bùTLQU�[eú�SQopiMFI[jûÆü�ýjþQÿbXq]^FIF~SZF^XySmg�_ÄUW[EHWNMUKa��%SQaTV£_hL%]x_
u{NMaTdEHK]^LQaTSQF�\MNMHtS£UWLQ\~LZHÂdeLQa.HKUWLQF�iTUKLO\MFI[`o ]x_GaTLZHGu{NMa®dÜHK]^LQa®SZF�SO_qHWJM[�i~LO_K]ÖHW]ILOazLZuÄHKJM[jUKLO\®LQHÂSZaTV
HKJT[%[Eú'HK[`UKaTSQF¨[ea'l']IUWLQaToR[`a.HyXq]^FIF�S���[`dÜHÂ_K[ea®_hLOUyUW[`SOV�]^aMPO_`�

Ã Å



� Ú 9W,.-N>p`è\N_NqN1L?4>�,�CE?43.- � A»-N7|v SU_N-N>|CE?L38-ß\N7|FH-N?L-NM�]�9E,.-N>p`ß?4P~,.\N\N7:\ßCE3�,.-
?L-N\N?L5�?L\N_H,.1ä��mn`N7�?4-N?GCE?4,.1#\�7:FH-N?GCE?L38-r3.S{CE`N7B-N7|v SU_N-N>|CE?43.- ?LPo>I38q�?47I\sSU9W3.V
38-�7�3TSgCW`N7@qN9W7|5	?L38_NP(7|�	?LPQCE?L-NMoSU_N-N>|CE?43.-NPI�

� A�9WM8_NV~7I-KC�\N_Nq�14?4>I,TCE?L38- � mn`�7X-^_NVx]�7I9@3.S�,.9QM8_NV~7I-KCEP@3.S�,RSU_�-N>:CW?438- ?4P2?L-	z>:9W7�,TPW7I\J�nmn`N7�?L-N?LCW?µ,.1�5.,T14_N7:P�3.SgCE`H,�C�,.9QM8_NV~7I-KC{?4-0,.141�>I,.141LPn?4P(CE`N7�PE,TVX7},.P
SU389n3.-N7@3.SgCW`N7@3.CE`�7I9{,.9WM._NVX7:-KCEPI�

� Ú 9W,.-N>p`B\N7:147:CW?438- � A SU_N-N>|CE?43.-�\�7:FH-N?L-NMo]N9W,.-N>p`�?4P�9Q7IV~3k5.7I\BSU9W38V�CE`N72?L-N\N? z
5�?4\�_H,.1��

� A�9WM8_NV~7I-KC�\N7:147:CW?438- � A�SU_N-�>:CE?L38-�,.9WM8_�VX7:-^C�?LP29W7IV~36587:\�SU9W3.V 38-N7~3.S�CE`N7
SU_N-�>:CE?L38-NPn3.S�,.-B?4-N\�?L5�?4\N_N,.1��

� Ú 9W,.-N>p`Ê�9W7I,TCE?L38- � A-N7:v SU_�-N>:CW?438-B\N7|FH-N?4-�MX]N9W,.-N>p`0?4P(,.\N\�7I\BCE3X,.-0?L-N\N? z
5�?4\�_H,.1���mn`N7t?4-N?GCE?µ,T1g\N7|FH-N?GCE?43.-y?4P@,R]N143�>p«=>p`N3.PW7I- SU9W38V¹,.-N3.CW`N7I9�SU_�-N>:CW?438-
]N9W,.-N>p`�389nCE`N7@9Q7IPW_�1LC(qN9Q3	\N_�>I?4-�M~]�9E,.-N>p`J�

� A�9WM8_NV~7I-KC��9Q7�,TCW?438- � A -N7:v%SU_N-N>|CE?43.-u,.9WM8_�VX7:-^C)?4P2,T\N\N7I\=CW3R38-N7x3TS�CE`N7
SU_N-�>:CE?L38-NP�3TS�,T-y?4-N\N?G5�?4\N_H,T1�]KZÊ9W7Iq�1µ,.>:?4-NMR,ePQ_N]�CW9W7I7t?L-ÊCE`N7xSU_�-N>:CW?438-Êv(?GCE`
CW`N7x-N7|v qH,T9E,.V~7:CW7I9I�2mn`�7o?4-N?GCE?µ,T1�5.,T14_N7:P�3.S�CE`N7x,.9WM8_�VX7:-^C�?4-ÊCW`N7x>�,T1414P{CE3
CW`H,TCnSU_N-N>|CE?L38-�,.9W72CE`�7@5T,.1L_N723.S�CE`N7@9Q7IqN14,.>I7:\0PQ_N]�CE9Q7I7T�

mn`N7IPQ7=M87:-N7:CW?4>�38q�7:9E,TCW389WPX,.9Q7�?L-KCE9W3�\N_N>:7I\èVx_N>p` 1L?4«.7RCW`N70V�_�Cp,TCW?438- 38q�7I9W,�z
CE3.9WPR3.S�M87:-N7:CW?4>yqN9Q38M89E,TVXV~?4-NM�� A)PB,�9W7:PW_N1GCB?LCR?LPe>I1L7�,.9XCE`H,TCRCW`N7yq�38qN_N14,TCE?L38-
3.S�?4-N\N?G5�?4\N_H,T14P�v(?L141)9W,.qN?L\N1LZß]�7:>I38V~7uPQCE9Q_N>:CW_N9E,T141LZ \N?L5.7I9WPQ7.�émn`N?4PBV~7�,.-NPRCW`H,TC
PQCE,.-N\H,T9W\r>I9Q38PWPQ36587I9oCW7I>p`N-N?Lw^_N7IPov(?41L1�-N3.Co]�7eM8_H,T9E,.-KCE7:7I\�CW3=qN9W3�\N_N>:7e5T,.14?L\�3.��z
PWq�9W?4-�MN�èm�3 >I38_N-KCW7I9tCE`N?LPX�238�I,y_NPW7:Pe,yCE7I>p`�-N?4w^_N7�>�,.1L147:\ PDCE9Q_N>:CW_N9W7�z�qN9Q7IPW7:9Q5�?4-�M
>I9Q38PWPQ36587I9x�ä�238�I,�¬ Ã Î8ÎTÅ^�|�

+�- �§�238��,�¬ Ã Î8ÎKÐ.��,y-�_�Vx]�7:9o3.S{9W_N-�P~_�PW?4-�MuCW`N?4P}CE7I>p`�-N?4w^_N70,.9W7�>�,.9Q9W?47:\s38_�C
38-BCE`N7@]�3	3.147�,T-R7:587:-	z�Äkz�qH,.9Q?LC�ZRq�9W38]N1L7IV���mn`N7IPQ7�PQ_N>I>:7IPWPDSU_N141GZB7:5.381L5.7}?L-N\N?L5�?L\N_H,.1LP
CE3tPQ381L5.7@CW`N7@qN9W3.]N147:V0��+�C(?LPn-N3.C(>:147�,T9�SU9W38V�CE`N7:PW7�9W7IPQ_N1LCWPn`N36v CW`N7@q�7:9QSU389QV�,.-�>I7
>I3.VXqH,T9W7IP�CW3(PQCp,T-N\H,.9Q\�M.7I-N7|CE?4>�q�9W38M89W,.V~VX?L-NM#CW7I>p`N-N?Lw^_N7IP:��±�36v#7:587:9g3.-�q�9W38]N1L7IV~P
CE`N,TC�,.9W72-N3TC{v#7I1L1�_N-N\N7:9WPDCE3�3	\0?LC(,.q�q�7I,.9WP(CE`H,�CnCE`N72CE7:>p`N-N?Lw�_�7�>I3._N14\B]�7�_�PW7I\�CE3
qN9Q7IPW7:-KC)?L-NPW?LM8`KCEPn?4-KCW3tCW`N7@38q�CW?4VX,.1JPDCE9W_�>:CE_�9W7.�

Ã Ð



����� ����� Ç

mn`N7�<	A�Ó�[sPDZ�PQCE7:V»��<�Z�Vx]N?L3.CE?L>.¬^A)\N,.q�CE?G587�Ó�7:_N9E,.1�[�58381L_�CE?L38-���v�,.P#q�9W38q�38PW7:\e]KZ
O2,�5�?4\u[n��;03.9W?µ,T9QC�ZÊ,.-N\ ³{?LPQCW3B;0?4?L«^«�_�1µ,.?L-N7I-��2mn`�?4P�?LP�-N3.C@,eM.7I-N7|CE?4>oq�9W38M89W,.Voz
V~?4-NM�PQZ�PQCW7IV�¬�`N36v#7:587:9o?LC�?4P�9W7|5�?47:v#7I\r`�7I9W7X]�7:>�,._�PW7XCW`N7�?L\N7�,TP}?L-�CE`�?4P�qN9W3�ØQ7:>:C
,.9Q7e]H,.PQ7I\r38-�CW`N7e?4\�7�,.P�CW`H,TCx,.9W7e_�PW7I\s?L-s<	A�Ó�[n��mn`N7RPDZ	PDCE7:V ?4P}\N7IPQ?4M8-N7:\�CE3
7:5.381L5.7B-N7I_N9W,.1�-N7|C�v�3.9W«^Pt_NPW?L-NMu,yM87I-N7|CE?L>R,.14M.389W?GCE`NV!?4-�,yC�v#3u1µ,�Z87:9xPQCW9W_N>|CE_N9Q7.�
A�C@38-N7t1L7:587:1�CE`N7o?L-N\N?G5	?L\N_H,.1g-N7I_�9W38-NP�,.9Q7o7:5.381L5.7I\ ]^Z=9W7Iq�9W7IPQ7I-KCE?L-NM0CW`N7I?L9�?4-�qN_�C
v#7I?4M.`^CWP(,.-N\eCW`N9W7:PW`N381L\���mn`N7IPQ7@-N7I_N9Q38-NP(,.9Q7)CE`�7I-B>I38V�]N?4-N7:\eCE3oPQ381L5.7)CE`N7�CE,.9WM.7:C
qN9Q38]N147:V0��+�-�CE`N7)?4-N?GCE?µ,T1Nv�389Q«�38-R<	A�Ó�[sCW`N7�-N7:_N9W38-�P�v�7:9W72>I3.Vx]N?4-�7I\e9W,.-N\N38V~1LZ
?4-KCW3tCW`N7@-N7:C�v#389Q«�Px��;03.9W?µ,�C�ZR,.-N\0;0?L?4«^«^_N1µ,T?4-N7:-�¬ Ã Î.Î8ÍK�|�

Þ�,TCE7:9gv#389W«�VX365.7I\x38-}CE3�7|58381G587�CW`N7�PDCE9W_�>:CE_�9W7�SU389�CE`N7#-N7I_�9E,.1�-N7:C�v#389Q«�PW?LVx_N1 z
Cp,T-N7I38_�PW1LZyv(?GCE`yCE`�7X-N7:_N9W3.-NPR�ä;0389W?4,.9QC�Z=,.-N\�;0?4?L«�«^_N14,.?4-�7I-�¬ Ã Î8Î Ù ���~mn`�?4P@v�389Q«
_NPQ7I\r,�q�38q�_N1µ,TCW?438-u3.S�-N7I_N9Q38-NP�,.P}\�7IPW>:9W?L]�7:\r,.]�3k5.7e,.-�\�CE`N7:-�,�q�38q�_N1µ,TCW?438-u3.S
-N7|C�v�389Q«=]N1L_N7IqN9Q?4-KCEP�CW`H,TC2PQq�7:>I?GFH7I\uv(`N?4>p`u-N7:_N9W3.-NP�v�7:9W7oCE3B]�7x?4-�>I14_�\N7I\u?4-0CE`N7
-N7|C�v�389Q«���mn`N7o-N7:_N9W3.-NP�v�7:9W7o7|5.,T14_H,TCW7I\y]H,TPW7I\u38-=CW`N7t,�587:9E,.M87oq�7I9DSU389WVX,.-N>:7�3.S
CE`�7�-�7:C�v#389W«^P�CW`N7:ZeqH,.9QCW?4>:?4qH,TCW7I\B?4-J�

mn`N729W7:qN9W3�\N_N>|CE?L38-�qN9Q3	>:7IPQP�SU389#CW`N7)-N7:_N9W3.-NPn?4P#,.-B,.M8M.9W7IPQPW?G587�PDCE9E,�CE7IMTZXv(`N7:9W7
SU389�7�,.>p`�-N7I_N9Q38-�?L-�CW`N7~CW38q a Ð	�¹3.S�CW`N7Xq�38qN_�1µ,TCW?438- ,0PQ7I>:38-N\�V~7IVx]�7I9�3.S#CE`N7
CE3.q a Ð	��?LP(>p`N38PW7:-=CE3XV�,TCW72v(?LCE`0?LCI��mn`N7�VX,TCW?4-NMt38q�7I9W,TCE?L38-0q�9W3�\N_N>I7:P�C�v#3e3.��z
PWq�9W?4-�M � ,2>:38qKZo3.S�38-N7n3.S�CE`�7{qN,.9W7:-^CWP�,.-N\~,2>p`N?41L\xSU9W38V%38-N7�z�q�38?4-KC�>:9W38PQPW36587:9��ÈCE`N7
PW7:>I38-�\e>p`N?41L\�?LP�\�?4PW>I,.9W\�7I\�����mn`N7I9Q7)?4P#,@PWVX,.141H>p`H,T-N>I7�3TS�Vx_�CE,TCE?L38-tSU389�CE`N7�7I-KCE?L9W7
q�38qN_N14,TCE?L38-t,TC�CE`�7{7:-N\�3TS�CW`N7(9W7Iq�9W3�\N_N>:CW?438-tqN`N,.PW7T��mn`N7�-�7:C�v#389W«o]N1L_N7Iq�9W?4-KCWP#,T9W7
9W7:qN9W3�\N_N>:7I\�?L-�,T-�?4\�7I-KCE?L>�,.1�v�,�Z�7��	>I7Iq	C�SU389�Vx_�CE,TCE?L38-u38q�7:9E,TCW389WP:�em�v#3=Vx_�CE,�z
CE?L38- 38q�7:9E,TCW389WP�,.9W7~_NPQ7I\��0mn`N7XFH9QPQC�>p`H,.-NM87:Po,0-�7I_N9Q38-�CE3Ê,09E,T-N\N38V~1LZy>p`�38PW7:-
-N7:_N9W38-J� mn`N7ÊPQ7I>I3.-N\ ?4PtV~389W7�PW7:147I>|CE?G587BCp,.«^?4-�M�,u-N7I_N9Q38-ßCW`H,TCX`H,.P~]N9W7:\ ,.-N\
9W7:qN1µ,T>I?4-�MR?LC2v(?LCW`u38-N7t3.S�CE`N7oC�v#303.��PWq�9W?4-�M	
��omn`N?LP�PQ7I>:38-N\�V�_�Cp,TCW?438-Ê38q�7:9E,TCW389
v�,.P�?L-KCE9W3�\N_N>:7I\RCE3~,.?L\RCE`N7@PQZ�PDCE7IVÏ?L-R7|�	qN143.9W?4-�M~-�7:v -�7I_N9Q38-NPI�
�`kYJM]x_÷]x_÷XqJ.g7LOaM[jLQuÀHKJM[RL��¨_KiMUK]^aMPs]x_tÃQ[`i�H÷]xV�[ea.HW]^d`SZFbHKL}LQaM[jLZuÀHKJT[jiTSQUK[`a.HW_ÂøBHWL}_hHKLQi#HKJM]x_

oÛNMHWScHW]ILOa}LOi®[`UWSZHKLOUYd`SZNT_K]^aMPRHKL'LpF^SQUKPO[tSQa7SOV�lQ[`UW_K[�S���[`dÜHf�
Ã Í



;0389Q?µ,.9DC�Z2,.-N\};0?L?4«^«^_N1µ,T?4-N7:-)CE7:PQCE7:\o<	A)Ó)[0,.MK,.?L-NPQC�M.7I-N7|CE?4>�,.1LM8389Q?LCE`�VXP�7:5.381L5Kz
?4-�M{ØQ_NPQC�CE`N72-N7:_N9W3.-NPn?4-e9W,.-N\N3.Vé>:38Vx]N?L-H,TCE?L38-NP��§PW?LVX?L1µ,.9�CW3xCE`N7)389W?LM8?4-H,T1J<�A�Ó)[��
,.-N\y7|58381G5�?4-NM�CW`N7x7:-^CW?49Q7x-N7:C�v#389Q«=,.P2,ePQ?4-NM.147�7I-KCE?GC�Z8�@mn`N7xqN9Q38]N1L7IVÏv�,.P�CE3Rq�3Tz
PW?GCE?L38-eCE`N7@`H,T-N\03TS�,o9W3.]�3.Cn,.9WV�v(?GCE`N?L- Ã6b >:V 3.S�,t3.]�ØQ7I>|C�¬H_NPQ?4-NMt?4-�qN_�CEPnSU9Q38V ,
>�,TVX7:9E,o38-RCE`N72`N,.-N\0,.-N\B«^-N36v(147I\�M87@3.SgCW`N72CE`N9Q7I7�ØQ38?L-^C�q�38PQ?LCW?438-NP:��mn`N7@-N7:_N9W38-
]H,.PQ7I\è,.qNqN9Q3K,.>p`rv(`N?L14PQC�]�7:?4-NM=CW`N7eS§,.PDCE7IPDCt?4-N?GCE?4,.141GZyM87I-�7I9E,T141LZ PDCp,.1L147I\r>:38-K587:9WMTz
?4-�M�CW30PQ_N]�3.q�CE?LV�,.1�PW381L_�CE?L38-NPI� Ú 3.CW`�CE`�7X-N7|C�v�3.9W«u]H,.PQ7I\r,.q�qN9W3K,T>p`�,.-N\�<	A�Ó�[
qN9Q3	\N_�>I7I\RPQ_N>I>:7IPQPQSU_N1�PQ3814_�CW?438-�P�v(?GCE`B<	A)Ó)[s]�7:?4-NMx,.14V~38PQC#,.P#S§,.PQC�,.P�CE`�7)-N7:_N9W38-
]H,.PQ7I\Ê,.qNqN9Q3K,.>p`�?4-eCE`�7�7I,.9W1GZePDCp,.M87:PI�

Ã Ò



¶ � 
�� º�¼ ÷ 

¼ º � ·��

����� ()*%���G57&s�Ï��$' �

A)P�38_�CW14?L-N7I\ ?4-u>p`H,.q	CE7I9 a CW`N7I9Q7e,.9Q7~,0-^_NVx]�7I9�3.S�q�9W38]N1L7IV~P2v(?LCE` V~38PQC�3.S#CE`N7
PQZ�PDCE7IV~Pt_NPW7:\rCE3y?4-�>I389Qq�389W,TCE7XPW_N]�z�9W3._�CE?L-N7IPo?L-^CW3u/27I-N7|CE?4>e²�9Q38M89W,.VXV~?4-�MN�=mn`N7
qN_N9Qq�3.PW7�3.SgCW`N?4P�CW`N7IPQ?4P{?4P�CW3XqN_	C{SU3.9Qv�,.9W\0,o-N7:v V~7:CW`N3�\BCW`H,TC�,.\N\�9W7IPQPW7:P�C�v#3X3.S
CE`�7IPW7)qN9W38]�147IV~PI�gmn`N7)FH9QPQC�?4P�CE`N7{qN9W7:\N7:CW7I9QVX?L-H,TCE?L38-~3.S�CE`�7)-^_NVx]�7I9#3.S�SU_N-N>|CE?L38-NP
CE`N,TC�PQ3814_�CW?438-�P�,.9Q7�,.]�147#CW3�`H,�587T��mn`N7nPQ7I>I3.-N\o?4P�CE3)CW9QZ@CE3�7|58381G587�M.7I-N7:9E,.1L1LZ�_NPW7|SU_N1
SU_N-N>|CE?L38-NPI�

mg30,.>p`N?L7:5.7~CW`N7IPQ7e,.?LVXP)CW`N7~9W7I14,TCE?L38-NPQ`N?4qy]�7:C�v#7I7:-�SU_N-N>|CE?43.-NP�,.-N\ qN9W38M.9E,.V~P
v(?41L1�]�7}>p`H,.-NM87:\���+�-NPDCE7I,.\y3.S�,�PQ?4-NM.147�q�38q�_N1µ,TCW?438-Rv(?GCE`ÊCW`N7}SU_N-�>:CE?L38-NP),.-N\=qN9Q3Tz
M89W,.VXP�PQ`H,.9W?L-NM�?L-N\N?G5	?L\N_H,.1LP�CE`N7:9W7{v(?4141H]�7(C�v�3xq�38qN_�1µ,TCW?438-NP{�UPW7:7�FHM8_�9W7�Ä	� Ã ����mn`N7
FH9QPQC2q�38qN_N14,TCE?L38-0v(?L141�>I38-�PW?4PDC23.S�CW`N7oqN9W3.M89E,.V~PI¬�CE`N7�PW7I>:38-N\u3.S�SU_N-�>:CE?L38-NP:�}[�,.>p`
SU_N-N>|CE?L38-0?L-0CW`N7�SU_�-N>:CW?438-�q�3.qN_N1µ,�CE?43.-Bv(?L141�`H,�5.7x,X_�-N?4w^_N7�?4\N7:-KCE?LFN7I9{,.-N\0>�,.-=]�7
>�,T14147:\�]KZr,.-KZ�-^_NVx]�7I9o3.S(qN9Q38M89W,.VXP:� �38-K587:9WPW7:1LZ�CW`N7RqN9Q38M89E,TVXP}>�,.-r>I,.141#,.-KZ
-^_NVx]�7I9}3.S�SU_N-N>|CE?L38-NPI�Bm�3=7:5T,.1L_H,TCW7~CW`N7XFNCW-N7IPQPx3.Snq�9W38M89W,.V~P�CW`N7:Z v(?41L1�]�7X9W_N-
38-r,0-�_�Vx]�7:9�3.SnCW7IPDCo>�,.PQ7IPx?L-�CE`�7�_NPQ_H,.1�VX,.-N-�7I9I�0mg3Ê7:5T,.14_N,TCE7~CE`N7�F�CE-N7:PWPx3.S
SU_N-N>|CE?L38-NP�?4-�CW`N?4P@v�,6Z�?4P�>I1L7�,.9Q1LZu-N3TC�q�38PWPQ?4]N1L7.�R+�-NPDCE7I,.\r7�,.>p`�SU_N-N>:CW?438- v(?41L1�]�7
,.PQPW?4M.-N7I\rCE`�7eVX7I,.-�FNCW-N7IPQP~3TS{CW`N7RqN9Q38M89E,TVXP�CE`H,TCx>�,.1L1�?LCR�§qN9Q38M89W,.VXP�CE`H,�Ct>�,.1L1

Ã6Ù



?LC�C�v(?4>:7�]�7I?L-NMÊ>:38_N-KCE7:\r\N38_N]N1GZ��|��mn`N7e7:5.3814_	CE?43.-�3.S�CW`N7XC�v#3yq�38qN_N14,TCE?L38-NP2v(?41L1
3�>I>I_�9{>:38-N>:_N9W9Q7I-KCE1GZ8�

���	�

�	� ��� �	� �	�

������� �������

� ����� �
 "!�#%$'&  "!�#%(

��� �	)+*-,/.	�

01��2 �����

.�3

��.	* �	.	*
��3+4�� ��3+4��

�������

5�3+.�4	3���6

��?LM8_N9W7(Ä	� Ã�� mn`N7{9W7:qN9W7:PW7I-KCE,TCE?L38-X3TSJCE`�7{q�9W38M89W,.VøSU9Q38VøFNM8_N9W7 Ã � Ã 9W7Iq�9W7IPQ7I-KCE7:\e]KZ
CE`�7@CW7I>p`N-�?4w^_N7�]�7:?4-NMt?4-K5.7IPQCW?4MK,�CE7I\�?4-eCW`N?4P(qN9Q38]N1L7IV��

mn`N?4Px,.qNqN9Q3K,.>p`r?4P}?4-NPQqN?49Q7I\�]KZ CE`N7Xv�389Q«�3TS{O2,65�?L\r[n��;03.9W?µ,T9QC�Z�,.-N\s³(?4PDCE3
;0?L?4«^«^_N1µ,.?L-N7I- 38-ßCW`N7I?L9e<�A�Ó)[�-N7:_N9E,T1�-N7|C�v�3.9W«ßPDZ�PQCE7:V �UPW7:7=PW7:>:CE?L38- a �ÑÒ8����+�-
<	A)Ó)[�CE`�7(C�v#3�q�38q�_N1µ,TCW?438-�P�>I38-�PW?4PDC�3.S�-N7:_N9W3.-NP��Uv(`N?L>p`�>I3.9W9W7:PWq�38-N\tCE3@CE`N7nSU_N-�>|z
CE?L38-NPE��,T-N\e-N7|C�v�389Q«^P�>I38V~q�38PW7:\�3.S�CE`N38PQ7)-N7:_N9W3.-NP6�U>I389Q9W7IPQq�3.-N\N?4-�M�CE3}qN9W38M.9E,.V~Pp���
+�-N?GCE?µ,T141LZt?GC�v�,.PnSU7I1GC�CE`H,�CnCE`N7@,.M.M89W7:PWPW?G5872]N9Q7I7:\N?4-NMtPDCE9E,�CE7IMTZR3.S�<	A�Ó�[ v�,.P(?4-H,Tq	z
qN9Q38qN9W?4,TCE7�CW3oCE`N7�VX3.9W72\N7:14?4>I,TCE7�SU3.9WV~Pn3.S�M.7I-N7|CE?4>@qN9Q38M89W,.VXP:¬N]N_�C(CW`N?4Pnv�,.PnCE9W?L7I\
1µ,�CE7I9)�§PQ7I7�PQ7I>|CE?43.-�Ð	�ÑÄ8�|��[�,.>p`RqN9Q38M89W,.Vå>�,.-e>I,.141�,.P#V�,.-KZtSU_N-N>|CE?L38-NP�,TP�?LC�v(?4PQ`N7IP
�§PQ_N]�ØQ7:>:CnCE3�CE`N7)PW?4�:7)3.S�CW`N7)SU_N-�>:CE?L38-�q�38qN_�1µ,TCW?438-�����mn`N7)PQZ�PQCW7IV�?LP#9Q7I1L7�,.PQ7I\eSU9W3.V
CE`�7nM89W?Lqo3.SJM._N7IPQP�v#389Q«o,.P�CE3�CW`N7(38q�CW?4VX,.1	-^_NV�]�7:9I¬^,.1L1436v(?4-NM)7:583.14_�CW?438-xCW32\N7I>:?4\N7
SU389�?LCWPW7I1GS��B<	?L-N>I7~SU_N-N>:CW?438-�P}>I,.-�]�7X>I,.141L7I\ ]^Z�Vx_N1GCE?LqN147xq�9W38M89W,.V~P�CW`N7I9Q7�?4P},.1LPW3
V~389W72qN9Q7IPQPW_N9Q7}38-BCE`�7IV�CW3~]�7I>:38V~7�M.7I-N7:9E,.1L1LZX_NPW7|SU_N1��

A)1GCE`N38_�M8`�PQ7:5.7I9E,T1�3TS�CE`�7~CW7I>p`N-N?Lw^_N7IP�38_�CW14?4-�7I\u?4- >p`H,.q�CW7I9 a _NPW7~C�v�3�q�3.qN_	z
1µ,�CE?43.-NP�CE`N7~]�7I`H,�5�?438_�9}3.S#CE`N7tSU_N-N>|CE?L38-�q�38qN_�1µ,TCW?438-u\N?G�J7:9WP@?4-�,.141�3TS�CE`�7IV��eA)1L1
3.S{CE`N7RCW7I>p`N-N?Lw^_N7IPX?4-s>p`H,.q�CW7I9 a `H,�587�,uSU_�-N>:CW?438-sq�38qN_N14,TCE?L38-�CE`N,TC~?4Po?4-�?LCE?4,.141GZ

Ã Î



7IV~q�C�ZB,T-N\�CW`N7I-�`H,.P{V~7IVx]�7I9QP(,.\N\N7:\Ê\N_N9Q?4-NMoCW`N7@9W_N-���+�-�>I38-KCW9E,.PDC�CW`N7@PQZ�PQCW7IV
qN9Q38q�3.PW7I\�`N7:9W7�`H,.P{,~>:38-NPDCp,.-KC{-^_NVx]�7I9(3.S�V~7IV�]�7:9WP�CE`�9W38_NM.`N38_�C(CE`�7�9Q_N-���A)1LPW3
?4-�CE`N7}7IPDCp,.]N1L?4PQ`N7I\ÊCW7I>p`N-�?4w^_N7IP23.-N>I7�SU_N-N>:CW?438-�P�,.9Q7x,.\N\�7I\ÊCW3�CE`N7�SU_N-N>|CE?43.-Êq�38q	z
_N14,TCE?L38-=CE`N7:?49@?4-KCW7I9W-N,.1�PQCW9W_N>|CE_N9Q7�?LP2-N3.C},T��7I>:CW7I\�]^ZuM.7I-N7|CE?4>t38q�7I9W,TCE3.9WPI�~+�-uCE`N7
PQZ�PDCE7IV½CW3}]�7n7|��,.V~?4-�7I\oCE`N7(q�38qN_N14,TCE?L38-o_N-N\�7I9WM.3	7:P�PDCp,.-�\H,.9W\~M87:-N7:CW?4>(7:5.3814_�CW?438-J�

<	?4-�>I7RCE`N7RV~7IV�]�7:9WPo3.S{CE`N7RSU_N-�>:CE?L38-sq�3.qN_N1µ,�CE?43.-�`H,�587RCE3u>:3Tz�38q�7I9W,TCE7ev(?GCE`
7�,T>p`ß3.CW`N7I9oCE`�7:Zs>�,T-�¬�14?L«.7eCW`N70-�7I_N9Q38-NP~3.S@<	A)Ó)[n¬�]�7B9Q7IMK,.9Q\N7I\ß,.PtPQZ�Vx]N?L3.CE?L>
,.-N\yPQ3ev(?41L1�]�7x9Q7:SU7I9Q9W7:\uCW3�CE`�9W38_NM.`N38_�C�CW`N?4P)qN9W3�ØQ7:>:C@,TP�PQZ�Vx]N?L3.CE?L>�,.1L1LZR7|58381G5�?4-NM
SU_N-N>|CE?L38-NP(389{<�[���P:�

���Z� 7 "1��$'& ���.+��É*�$O��ó3 

mn`N7#]H,.PW?L>�,T14M8389Q?LCW`NV´CW`H,TC�v�,.Pg_NPW7:\�SU389�CE`N7�-N7|vrCE7I>p`�-N?4w^_N7�?LP�M8?L5.7I-�?L-}FHM._N9W7#Ä�� a �
mn`N?LP�,.1LM8389Q?LCE`�V ?4P@Vx_N>p`�CE`N7XPE,.V~7�,TP�PQCE,.-N\H,T9W\�M87:-N7:CW?4>~qN9W3.M89E,.V~V~?4-NMR7���>:7Iq�C
SU389�CW`N7@?4-N>:389Wq�389E,�CE?43.-e3.S�CE`N7@PW7:>I38-�\Êq�38qN_N14,TCE?L38-��

mn`N7 VX38PDCR?4V~q�389QCE,.-KCR\N?L��7I9Q7I-N>:7yCE3sPQCE,.-N\H,.9Q\ M87I-N7|CE?L> q�9W38M89W,.V~VX?L-NM�CW`H,TC
,.9Q?4PW7:P�?4P�CE`H,�C�7�,T>p`�q�9W38M89W,.Vå>�,.-R9Q7:SU7:9W7I-�>I7�CE`�7�VX7:Vx]�7I9WP#3.S�CE`�7)SU_N-N>|CE?43.-eq�3.qN_	z
1µ,�CE?43.-�CE3@?4-�>I389Qq�389W,TCE7#CE`N7(PW_�]	z�9Q38_�CE?L-N7IP:��m�3�VX,.«T7(CW`N?4P�PQ7I-NPQ?4]N1L7n7�,.>p`XVX7:Vx]�7I9�3.S
CE`�7�SU_N-N>|CE?L38-�q�38qN_N14,TCE?L38-~`H,.P�,�_N-N?Lw�_�7)-H,.V~7.�gê `N7I-eCW`N7)-N7|v SU_N-N>|CE?43.-�q�38qN_N14,�z
CE?L38-�?LP#]�7I?L-NM�M.7I-N7:9E,TCW7I\B,�-N7|v SU_N-N>:CW?438-X?4P�M87I-�7I9E,�CE7I\R]KZX>I9Q38PWPQ3k5.7I9n389�Vx_�CE,TCE?L38-
_NPQ?4-NMxCW38_N9W-N,.VX7:-KCnPW7:147I>|CE?L38-���A SU_N-N>|CE?L38-�SU389�?GC�CE3o9Q7IqN14,.>I7)?4P�>p`N3.PW7I-�]KZeqN?L>p«^?4-NM
CE`�7{1L38PW7:9�?4-~,2PW7IqN,.9E,TCW7{CW38_N9Q-H,.V~7I-KC��gmn`N7�-�7:v SU_N-�>:CE?L38-t?4P�CE`�7I-~M8?L5.7I-tCE`N7(-H,.V~7
3.S#CE`N7X1438PQ7I9�,.-N\ Cp,.«T7IP�?GCEP�qN1µ,T>I7t?4- CE`N7~q�3.qN_N1µ,�CE?43.-��Xmn`^_NPx,.-KZuqN9W38M.9E,.V CW`H,TC
qN9Q7:5�?438_�PW1LZ�>I,.141L7I\0CW`N7x9Q7IqN14,.>I7:\ÊSU_N-N>|CE?43.-Êv(?41L1�-�3kv>I,.141�?LCWP�PQ_N>I>:7IPQPW389:�}²�9Q38M89E,TV
9W7:qN9W3�\N_N>|CE?L38-B?4Pn7|��,.>|CE1GZB,.-H,.1L38M838_�P�CE3tPQCE,.-N\H,.9Q\0M.7I-N7|CE?4>2q�9W38M89W,.V~VX?L-NMN�

��-N7R?4V~q�3.9QCp,T-^C}S§,.>:CW389xCE3y\�7I>I?L\N7ev�,.PoCE`N7R9W,TCE7R3.S{>p`H,T-NM87B3.S(CE`N7eSU_�-N>:CW?438-
q�38qN_N14,TCE?L38-0v(?GCE`=9Q7IPWq�7I>|C2CE3eCW`N7xqN9Q38M89E,TVóq�38qN_�1µ,TCW?438-���mn`N7o7|��CW9W7IV~7o>�,TPW7IP@,T9W7
,t>I38Vx]�?4-H,TCW?438-�3.S�]�7I?L-NMtM87I-N7:9E,TCW?438-N,.1�,.-N\�]�7I?4-�MXPDCE7�,T\�ZBPQCE,TCE7®ÙH7I?LCW`N7I9nv(?GCE`�38-N7
3.S�7�,.>p`�3892]�3TCE`uCE`N7~PE,.V~7xC�Z�q�7T��mn`N7tS§,.PDCE7I9�38-N7tq�38qN_N14,TCE?L38-y7:5.381L5.7IP@v(?LCW`�9Q7|z

a.b



8 þ�ß�ú.ÿbß ã�ûBã6ÿBãTú�å â	þNý®î�þ	úTè â�ýMâ�ænå8ú.ÿnã8ý�û:9
8 þ�ß�ú.ÿbß ã�ûBã6ÿBãTú�åëç�æ^ûné�ÿnã8ýkû�â�ýMâ�æ�å8ú.ÿnãKýkû:;
< ß®âÀß^ú.ÿ æ^û�ÿnã¨åßÿbßKþ~èyã�ûNú8ÿnã8ýkû éTþ�ã6ÿbß8þnãTú Þ.ú.ÿnã¨Þ®ç�ã®ß8ü
= ýTþ ß^úbé�ì â	þNý®î�þ	úTè?>A@B9
C ä úbåMæNú.ÿbßëâ	þHý®î^þ	úTèD>

= ýTþ ß^úbé�ì ç�æ^ûné�ÿnã8ýkû:EB@B;
= ýTþ ß^úbéMì â	þHý®î^þ	úTèD>A@F9
= ýTþ ß^úbé�ì ÿnã.èÀß â é.ú�å�å�Þ ç
8 ú�å�å�ß8þ = ãkÿKûÄßbÞ�Þ	G®æ¨è#ùHE �JID8 ú�å�å�ß8þ = ãkÿKûÄßbÞ�Þ	G®æ¨è#ùHE �JK = ãkÿKûÄßbÞ�Þ�ùL> �
8 ú�å�å�Þ�ùHE �MIN8 ú�å�å�Þ�ù-E �OK �

= ã6ÿ^ûÄßbÞ�Þ�ù-E �MIJ8 ú�å�å¨ß8þ = ã6ÿ^ûÄßbÞ�Þ�G~æ¨è#ùHE �QPM8 ú�å�å�Þ�ùHE �
R ßTûÄß8þ�ú.ÿbß úßûÄß�ê�ç¨æ^ûnékÿnãKýkû�â�ýMâ�æ�åKú.ÿnã8ýkû
R ßTûÄß8þ�ú.ÿbß úßûÄß�ê â�þNý®î^þ	ú®è�â�ýMâ�æ�å8ú8ÿnã8ýkû

��?LM8_N9Q72Ä�� a�� mn`N7�]H,.PW?L>@,.14M.389W?GCE`NV�_NPW7:\�SU3.9�CE`N?LP(CW`N7IPQ?4P:�

PWq�7I>|CxCE3=CW`N7�3TCE`N7:9�CE`N7�VX389Q7�7:VXqN`N,.PW?LP}CE`�7I9W7�?4P�3.-�CE`H,TC�q�3.qN_N1µ,�CE?43.- CW3=PW381G587
CE`�7RqN9W38]�147IV�� Ú _	CoCE`N7eV~389Q7e?LC}v�38_�14\r`H,�587eCW3=v�3.9W«�,T9W38_N-�\�CE`N7e>:38-NPDCE9E,T?4-KCEP
?4-KCW9W3�\N_N>I7:\y]KZÊCE`�7oPW7I>:38-N\uq�38qN_N14,TCE?L38-NPI�)mg3B`H,�587t,e9W,.qN?L\N1LZ�7:5.381L5�?L-NMeqN9Q38M89E,TV
q�38qN_N14,TCE?L38- ,.-N\ßPQ1436v SU_N-�>:CE?L38-NPtv�3._N14\è147�,T\ CW3�, PW?LCW_H,TCW?438-s9E,�CE`N7:9�PW?LVX?L1µ,.9�CE3
V~3	\N_�1472,.>:w^_N?4PQ?LCE?L38- �§PQ7I7 a �®ÄK�|¬	v(`N?4>p`�`H,.P(]�7I7I-�PW7:7I-�CE3tM8?L5.72-N3~,.\�5T,.-KCp,TM87@3k5.7I9
PQCE,.-N\H,T9W\�/�²���+�C@?4P�,.14PQ3R`H,.9W\yCW3RPW7I7oCW`N7t,.\�5T,.-KCp,TM87o3.S�7:5.381L5�?4-�MBCW`N7xSU_N-N>|CE?L38-NP
w^_N?4>p«T7I9oCE`N,.-�CE`N7Rq�9W38M89W,.V~Px,.PxCW`N7I-�CW`N7R?4-bÁN7|�	?4]N?L14?GC�Zu3.S(CE`N7eq�9W38M89W,.V~P�v�3._N14\
PQCW?ÒÁH7�CW`N7�SU_N-N>|CE?L38-NPI��+�Cnv�,.P�CW`N7I9Q7:SU389Q72\N7I>:?4\N7:\�CW3o7:583.1L5872CW`N72qN9W3.M89E,.V~Pn,.-�\eCE`N7
SU_N-N>|CE?L38-NP@,TC@,TqNqN9W3��	?4VX,TCW7I1LZBCW`N7oPE,.V~7x9W,TCE7T��m�3eCE9QZ=,.-N\u?4-�>I9W7I,.PW7xCW`N7o>p`H,.-�>I7IP
3.S�CE`�7tSU_�-N>:CW?438-NP27|58381G5�?4-NMR?L-^CW3B_NPW7|SU_N1�SU389WV~P�?GC�v�,TP�\�7I>I?L\N7I\yCW3�VX,.«T7xCE`N7o7|583Tz
14_	CE?43.-=S§,.?49Q1LZ=M.7I-KCE1L7~]KZu_NPQ?4-NM0,RPQCW7�,.\�Z PDCp,TCW7�/@² ,.1LM8389Q?LCE`�Vóv(?GCE`uCE38_N9Q-H,.V~7I-KC
PW7:147:>:CE?L38-��ä�2?4-�-N7�,.9:¬ Ã Î8ÎTÅ^�|�

O�_N9W?L-NMRCE`N7~7|�	q�7I9Q?4V~7I-KCp,.1�CW9W?4,.14P2?GC@]�7t>�,TVX7~,.qNqN,.9W7:-^C�CE`N,TC�9W7:FN-N7IV~7I-KCEP�CE3
CE`�?4P�,.1LM8389W?GCE`NV v#7I9Q7�-N7:7I\N7:\���mn`N7IPQ7),T9W7n\N7|Cp,.?L147I\t?L-~PQ7I>|CE?43.-NP#Ð	�ÑÄ@,.-�\�Ð��®ÅN¬Kv(`N7:9W7
CE`�7�V~3.CW?L5T,TCE?L38-XSU3.9�CE`N7:V�?4PnV~389W7238]K5�?43._NPI�

a	Ã



���c� ÇDS@Èõ57*Û$. 5z-Ð�%�

mn`N7�7|�	q�7I9Q?4V~7I-KCEP�v#7I9Q7�>I,.9W9Q?47:\238_�C�_NPQ?4-NM�CW`N7�7:587:-	z�Å�z�qH,.9Q?LC�Z�qN9W3.]N147:V _NPQ7I\�]^Z2�@?L-	z
-N7I,.9}� Ã Î8ÎTÅ^�|��mn`�?4P(?4Pn\N7:PW>:9W?4]�7I\�?4-BV~389W72\�7:Cp,T?41�?L-�PQ7I>|CE?43.-ÊÄ���ÅN�

+�Ct?4Po_NPQ_H,.1�CW3u9W_N-sM87:-N7:CW?4>RqN9Q38M89E,TVXV~?4-NM�CE9Q?µ,.1LP}v(?LCW` ,=q�38q�_N1µ,TCW?438-�3.S(CE`N7
389Q\N7I9(3.S Ã6b8b.b �§�238��,�� Ã Î8Î.Å^�#_�PW7IP{PW?L�I7:P{_�q�CE3 Ã Í b.b8b 38-RCE`N7@7:5.7I-	z�Ä�z�qN,.9W?GC�ZeqN9Q38]	z
147:Ve��� ±�36v�7|587:9�CE`N7BPQq�7:7I\ 3.S),uM87I-N7|CE?L>0qN9Q38M89W,.VXV~?4-�M=PQZ�PQCW7IV ?4Pt`N7I,�5	?L1LZr\�7|z
q�7I-N\N7:-KC�_Nq�38-rCE`�7RPW?4�:7B3.S(CE`N7Bq�38qN_N14,TCE?L38- �UCW`N?4Po?LPo\N?4PQ>I_NPQPW7:\è?L- PQ7I>|CE?43.- Å��ÑÍK���
mn`^_NPxCE30?4-N>:9W7I,.PW7�CW`N7X5T,.9Q?47|C�Z�3TS(7|�	q�7:9W?LVX7:-^CWP�CE9Q?47:\�?LC�v�,.Px\N7:>I?4\�7I\�CE309W7:\N_N>I7
CE`�7�PQ?4�:7�3TS�qN9Q38M89W,.V q�38qN_N14,TCE?L38-R?4-B389Q\N7I9�CW3X?L-N>I9Q7�,.PQ7@CW`N7@PWq�7I7:\Ê3.SgCE`N7@PQZ�PDCE7IV��
±�36v#7:5.7I9�\N7I>:9W7�,TPW?4-�M@CW`N7nq�38qN_N14,TCE?L38-�PQ?4�I7n`N,.P�CE`N7n7|�J7:>:C�3.S�9Q7I\N_N>:?4-NM�CW`N7n-^_NVx]�7I9
3.S�?L-N\N?L5�?L\N_H,.1LP{7���,.VX?L-N7I\J¬�,.-N\=CW`^_NP)CE`�7x>p`H,.-N>:7o3.S�FH-N\�?4-NMR,ePQ3814_	CE?43.-���m�3RM8?G587
,.-=?L-N\N?L>�,TCW?438-�3.S�CE`�7xq�7:9QSU389QV�,T-N>I7}3.S�CE`N7�PQZ�PQCW7IV¹3.-ÊCE`N7�1µ,.9QM87I9{q�3.qN_N1µ,�CE?43.-NP�?GC
v�,.P�\N7:>I?L\N7I\eCW3�_NPQ7�,�CW`N9W7:7)v�,6Z~>:38VXqN,.9W?LPW38-���mg3}\N3}CW`N?4P�CE`N7�<�[���7|�	q�7I9Q?4V~7I-KCEP
v#38_N14\�]�7~9W_�-�_NPQ?4-NMÊ,�qN9Q38M89W,.V°q�3.qN_N1µ,�CE?43.-y3.S a Ð b ��mn`N7XA�O2��,.-N\�PDCp,.-�\H,.9W\
M87:-N7:CW?4>(qN9W3.M89E,.V~V~?4-NM�7|�	q�7:9W?LVX7:-^CWP�v�38_�14\~]�7(9W_�-~_�PW?4-�M}q�38qN_N14,TCE?L38- a Ð b ,T-N\X]�7
9W7:q�7I,TCE7:\=v(?LCW`y,�q�38qN_N14,TCE?L38-03TS Ã6b8b8b �UCE`�7�PW?L�I7x_�PW7I\y]KZÊ�2?4-N-N7I,.9o� Ã Î8Î.ÅK�W�|�{mn`N7
PW>I,.147(3.SJq�7:9QSU389QV�,T-N>I7(38-tCE`N7(A)O2��,.-�\XPDCp,.-N\N,.9W\e/�²�PQ`N38_N1L\XM.?L587{,.-~?4-�\N?4>I,TCE?L38-
3.S�CE`N7@PQ>�,.1L?4-NMxCW`H,TC(v�3._N14\B3�>I>I_�9(v(?GCE`0<�[���PZA|�

mn`N?4P�CE`N9Q7I7{v�,�ZX>I38V~qH,.9Q?4PW3.-Xv�,.P�_NPQ7I\R]�7I>I,._NPW72<�[���P�,.9Q7)-N7:>I7:PWPE,T9W?41GZ~PW1436v#7I9
,.-N\u9Q7Iw^_N?49Q7oVX3.9W7x>:38VXq�_�Cp,TCW?438-N,.1�7|�J389DC�CE`N,.-yCE`N7X<N/@² ,.-�\ A)O2�ßCE7:>p`N-N?4w^_N7:PI�
mn`N?LP�?4P}]�7:>�,._�PW7B,.1GCE`N38_�M8`�CW`N7�-^_NVx]�7I9�3.S(-N7:v(1GZ ]N9W7:\rqN9W38M.9E,.V~P}7|5T,.14_H,�CE7I\�?4P
CE`�7�PE,TVX7T¬�CW`N7e,.>|CE_H,T1�-^_NV�]�7:9�3.S�qN9W38M.9E,.V~P}7|5T,.14_H,�CE7I\�?4P@-N3.CI�Rmn`N?4P}?4P�>�,._�PW7I\
]KZBCE`N7�>p`H,.-NM.?4-NM~SU_N-N>:CW?438-�P.Ù�v(`N7I-y,oSU_N-N>|CE?L38-Ê?LP{>p`N,.-NM87:\=CE`N7�]�7:`H,�5�?438_N9{3.SgCE`N7
qN9Q38M89E,TVXP�CE`H,TCo,.1LCW7I9�?GC}v(?L141�]�7�>p`H,.-NM87:\ ,.Po,=9W7:PW_N1GC��ymn`N?LPxV~7�,.-NP}CE`H,TCxVX389Q7
qN9Q38M89E,TVXP�,.9W7�7:5T,.14_N,TCE7:\e36587I9(,}9W_N-R>:38VXqN,.9W7:\�CE3o>:38-K587I-KCW?438-H,T1�CE7:>p`N-N?Lw�_�7IP{,.-N\
`N7:-N>I7@CE`N72CW?4V~7)SU389�CE`�7�9Q_N-�?4Pn?4-�>I9W7I,.PW7:\��

CEkYJM]x_qop[EHKJTL'V8XYSQ_q_KNMPQPO[`_hHK[fVs]^a7SpV�]x_WdENT_W_h]^LQa8Xq]IHKJUTQLOJMaWVÂSZF^FxSZo7�
a8a



���eÌ Ç Í!5z-@9�Ì,9y( "1*Û$Q�Y� ()*%�!�3�.5z 

mn`N7~7:5.7I-	z�ÅTz�qH,T9W?LC�Z=qN9W38]�147IV»?4P�,R]�3�381L7�,.-u143.M8?4>xq�9W38]N1L7IV��~/@?G587:- SU38_�92]�3�38147I,.-
�UCW9W_N7YX�S§,.1LPW76��?4-Nq�_�CEP�CW`N7nqN9Q38M89E,TV%PQ`N38_N1L\o9W7|CE_N9Q-xCE9W_�7�?LS�,.-o7|587:-~-^_NV�]�7:9�3.SHCE`N7:V
,.9Q7�3.-0,T-N\�S§,T14PW723TCE`N7:9Qv(?4PQ7.��A)1GCE`N38_�M8`RCE`N?LPn?4P(,tPW?4V~qN1L7�qN9W3.]N147:VéCE3~\N7:PW>I9Q?4]�7.¬�,
PW3.14_�CW?438-R?LPn-N3.C{7I-KCE?L9W7:1LZ�CW9W?G5	?4,.1��
ùpýTþ
Z[Z]\ û ß ä ßTû éKý�è_^yã�ûNú.ÿnãKýkû�ý®ç ü �`P ü�� ú8þbß ýkûúTû	ü úTû ß ä ßTû
Z[Z éKý�è_^yã�ûNú.ÿnãKýkû�ý®ç ü�� P ü��

ùWú.û	ü¹ùpýTþ»ùWúTû	ü ü � ü�� �
ùWúTû	ü»ù�û�ý�ÿ ü ���

ù�û�ý�ÿ ü�� �����
ùpýTþ»ùWúTû	ü ü��´ü�� �

ùWúTû	ü»ù�û�ý�ÿ ü�� �
ù�û�ý�ÿ ü�� �������

Z[Z]\ û ýTü^ü éKý�è_^Bã6ûNú.ÿnã8ý�û�ý®ç´ü �`P ü�� úTû	ü úTû ýTü^ü éKý�è_^Bã6ûNú.ÿnã8ý�û�ý®ç
Z[Z ü�� P ü��ùWú.û	ü¹ùpýTþ»ùWúTû	ü ü �

ù�û�ý�ÿ ü�� ���
ùWúTû	ü»ù�û�ý�ÿ ü ���

ü�� ���
ùpýTþ»ùWúTû	ü ü��

ù�û�ý�ÿ ü�� ���
ùWúTû	ü»ù�û�ý�ÿ ü�� �

ü�� ���������

��?LM8_N9W7BÄ	�ÑÄ � AóPW381L_�CE?L38-rCE3uCE`N7�7:5.7I-	z�ÅTz�qH,T9W?LC�Z�qN9W38]�147IV _NPW?L-NM�A)Ó)Ox¬#�2³�,.-N\
Ó���m�v(?LCE`B-N3~PW_�]	z�SU_N-�>:CE?L38-NP:�

mn`N7�qN9W38]�147IV v�,TPX_NPQ7I\è]^Zr�@3.��, � Ã Î.Î.Å^�}CE3yCW7IPQC~A)O2��P~,.MK,.?L-NPQCoPDCp,.-�\H,.9W\
/@²�P�,.-N\Ê�2?4-N-N7I,.9}� Ã Î.Î.Å^��CE3tCE7:PQC�A)O2��P{,.-N\0PQCp,T-N\H,.9Q\y/@² ,.MK,.?L-NPQC{7�,T>p`=3.CE`�7I9
,.-N\0,.MK,T?4-NPDCnVX3�\N_N1L72,.>:w�_�?4PW?GCE?L38- �§PQ7I7�PW7I>|CE?L38- a �ÑÄK���

+�Cx?LPx,0q�9W38]N1L7IV°CE`N,TC�`N,.Po,0-N,TCE_N9W,.1�_NPW7e3TS�SU_N-N>|CE?43.-NPI��mn`N7ePDCE9W_�>:CE_�9W7ßùpýTþ
ùWúTû�üba[a � ùWúTû	üca[a ��� >�,.-u]�7~PQ7I7:-�CE3B9Q7Iq�7�,TC@?L-uCW`N7tPW381L_�CE?L38-u,.-N\u?GS�v#7~_NPW7
CE`�?4P�CE`�7I-ov�7(>I,.-tPW?4V~qN1L?LSÈZ@CE`N7nPQ3814_	CE?43.-�CE32CE`N,TC�PW7:7I-~?4-xFHM8_�9W7(Ä���ÅN��mn`�7(SU_�-N>:CW?438-
\N7|FH-N7I\0?4P�CW`N7X�äÓ���m½�Ld��2³½�L�n�G�Ñ�W�o?4-RPQCE,.-N\H,T9W\�]�3�38147I,.-B,.1LM87I]N9W,xCE7I9QVXP:�

a Ä



e þNý~î^þ	úTè I ùeç�æ^ûné�ùeç�æ�ûné ü � üb� �
ùeç�æ�ûné ü���ü�� �

ç�æ^ûBé�ùWú8þ�î � ú8þ�î�� �OI ùpýTþ»ùWúTû	ü ú8þ�î � ú8þ�î�� �
ùWúTû	ü»ù�û�ý�ÿ%ú8þ�î ���

ù�û�ý�ÿ%ú8þ�î�� �����

��?LM8_N9W7)Ä���Å � A PQ3814_�CW?438-XCE3xCE`�7�7:5.7I-	z�ÅTz�qH,T9W?LC�ZXqN9Q38]N147:Vé_�PW?4-�MxCE`N7�PQ_N]	z�SU_N-N>:CW?438-�PI�

mn`N7t7:5.7I-	z�-	z�qH,T9W?LC�Z=qN9W38]�147IV~P�>I,.-�VX,.«T7o_NPW7t3.S�CE`N7fd��2³øSU_�-N>:CW?438-u?4-u,R9Q7|z
>I_�9WPW?G587�PQCW9W_N>|CE_N9Q7.��+�SgE1ht?4P(,oPW381L_�CE?L38-eCE3oCW`N7@7:587:-	z�-�z�qH,.9Q?LC�ZRq�9W38]N1L7IV�CW`N7I-

�iE1h1j AlkbAnm"mYm-k h1j A �Û>ø�Loqp�r k h1j A ��E�h kbAsmYmYm-k h.�W�Q�W� �äÄ���ÅN� Ã �

,.-N\��§M.7I-N7:9E,.1L?4PW?L-NM�FHM._N9W7�Ä���Å^�

��E Ñ h kbAtmYmYmHk�Ñ h8��>½��uAp�v2�Loqp�rR��E�h kbAsmYmYmHk h.�@�iE1h k h1j AsmYmYmHk¨Ñ hK�Q�W� �äÄ���ÅN� a �
,.-N\BCE`�7�7|587:-	z a z�qH,.9Q?LC�Z�SU_�-N>:CW?438-B?4P(7��N,T>:CE1GZBÓ���mDd��@³@�

mn`N7�PQ7:CQCE?4-�M8P�_NPQ7I\�SU3.9�CW`N7�qN9Q38]N1L7IV!,.9Q7XM8?G587:-�?4- Cp,.]�147~Ä�� Ã �Rmn`N7XSU_�-N>:CW?438-
PW7|C=,�5T,.?L1µ,.]N1L7y?4-N>:14_N\�7I\ CE`N7 ]�3�381L7�,.- 38q�7I9W,TCE389QP0A)Ó)Ox¬{�2³!,.-N\ Ó���m¹SU389�,.1L1
CE`�9W7I7(CE7:>p`N-N?Lw�_�7IP�v(?GCE`tCE`N7{CE7I9QVX?L-H,.1LP�]�7:?4-NM@CE`�7�SU38_N9�?L-NqN_�CWPI���H389�,._�CW38VX,TCE?L>�,.1L1LZ
\N7|FH-N7I\ySU_N-�>:CE?L38-NP�38-N7xA)O2�èv�,TP2,.\N\N7:\=v(`N?4>p`=CE,.«.7:P�C�v�3B,T9WM8_NV~7I-KCWP2,.-N\=_�PW7IP
A�Ó�Ox¬��2³ ,.-N\0Ó���m2�Hmn`N?4P(v�,.P�>p`�38PW7:-=,.P(?LC{?LP�CE`N7�VX3.PQC(-H,TCW_N9E,T1�SU389WV�SU3.9�CE`N7
PW3.14_�CW?438-rCE3u7|58381G5870CW3è�§PW7:7Ê,T]�36587��|�ß��3.9�<	[��gPtCW`N7BSU_N-N>:CW?438- PW7|C~?4-N>:14_N\N7:PoCE`N7
V~7IVx]�7I9QP�3TS�CW`N7�<	[��uq�38qN_N14,TCE?L38-�v(`N?L>p`�`H,�587(CE`�7�,T14PW32CE,.«.7(C�v�3�,.9WM._NVX7:-KCEP�,.-N\
_NPQ7}A)Ó)Ox¬��2³ ,.-�\ÊÓ)�2m2�

���ZÝ ÇDS@Èõ57&s�t"?�%$O�É-3�

<	`N3._N14\xCW`N7�qN9Q38q�3.PW7I\tPQ>p`N7IV~7n]�7nPQ_N>I>:7IPQPQSU_N1�?4-�qN9W3�\N_N>:?4-NM2PQ3814_�CW?438-�PgCE32q�9W38]N1L7IV~P
?LC(>:38_N1L\0`H,�5.7�,t-^_NVx]�7I9{3.S�,T\�5T,.-KCp,.M87:P�365.7I9{PQCp,T-N\H,.9Q\ÊPW_�]	z�9Q38_�CE?L-N72CE7:>p`N-N?4w^_N7:PI�
mn`N7@FH9WPDC)3TSgCW`N7IPQ7�?4PnCW`H,TC{?LC(>:38_N14\B`N?LM8`N1L?4M8`KCnM87:-N7I9W,.141GZe_NPQ7:SU_N1�PW_�]	z�9Q38_�CE?L-N7IP:¬NSU389
CE`�7#CE7:PQC�q�9W38]N1L7IV CE`�?4P�?4P�V~38PDC�1L?4«.7:1LZ2CW3�]�7��äÓ)�2mwd��2³��|�.<	?4-�>I7�7I,.>p`oPW_�]	z�9Q38_�CE?L-N7

a Å



��]�ØQ7I>|CE?G587 [�583.1L587�,.-�7��	qN9W7:PWPW?L38-�v(`�?4>p`�v(?L141�9Q7:CE_�9W-�ÿyv(`�7I-�,T-�7:5.7I-
-^_NVx]�7I9(3.S�,.9WM._NVX7:-KCEP(,.9Q7@ÿR,.-N\eûBã¨å~3TCE`N7:9Qv(?4PQ7.�

m�7I9WV~?4-N,.1JPQ7:C ü � ¬Hü��H¬�ü��H¬Nü��XM87I-N7:9E,.1L1LZ.��úKþ�î � ¬�ú8þ�îb�tv(`N7I-�_NPW?L-NMoA�O2��3.9
<�[����

�H_N-N>|CE?43.-�PQ7:C \[xzy ¬|{ < ¬ x {	}ÊCE`N9Q38_NM8`N3._�C���;Ê,�Zu?4-N>:14_N\�7 \[y =�~ 389@,.-�<�[��SU389�CW`N38PQ7}qN9Q38]N1L7IV~PI�
��?GCE-N7:PWP(>�,.PQ7IP A�141�PQ?G��CE7:7I-Ê>:38Vx]N?L-H,TCW?438-NP�3.SgSU3._N9n]�3�381L7�,.-R?L-NqN_�CWP
³{,6v ��?LCW-N7IPQP mn`N7{-^_NVx]�7I9�3.S�FNCW-N7IPQP#>I,.PW7:P�SU3.9�v(`N?4>p`tCE`N7(7���q�9W7IPQPW?L38-~S§,T?414P

CW3=M87I-�7I9E,�CE7�CW`N7e>I3.9W9W7:>:Cx5T,.1L_N7~3.SnCE`N7�7:587:-	z�Å�z�qH,.9Q?LC�ZuSU_N-N>�z
CW?438-���[�w^_N?G5T,.147:-^C#CE3�CE`N72±�,.V~VX?L-NM@\N?4PDCp,.-N>:7)CE3�CE`N7)>I389Q9W7I>|C
PQ3814_�CW?438-J�

<�CE,.-N\H,.9Q\N?4PQ7I\0��?LCW-N7IPQP <�,TVX7�,.Pn9W,6v´FNCE-�7IPWP:�
±�?GCEP Ó{3.C{_NPW7:\��
ê�9E,.qNq�7I9 Ó{3.C{_NPW7:\��
²�,T9E,.V~7:CW7I9WP ²�38qN_N14,TCE?L38-èPQ?4�:7Ê7I?GCE`N7:9 Ã�b8b8b 389 a Ð b ��;Ê,��	?LVx_NV M87I-�7I9E,kz

CW?438-NP|> Ð b �
<	_N>:>I7:PWP)q�9W7I\�?4>�,�CE7 ê `N7:-Ê38-�7�?L-N\N?G5	?L\N_H,.1�`H,.P{,o9E,�v F�CE-N7:PWP{3.S b �
mg,.]N147�Ä�� Ã�� mn`N7�PW7|CWCE?L-NM8P�SU389�CE`N7�7:5.7I-	z�ÅTz�qN,.9W?GC�Z@qN9W38]�147IV���A)\H,Tq�CE7:\}SU9W3.V �2?4-N-N7I,.9
� Ã Î8Î.Å^���

a Ð



>�,T- ]�7x_NPQ7I\ ]KZy,.1L1gqN9Q38M89W,.VXP�CE`N38PQ7xCE`H,�C@,.9W7o_�PW7:SU_�1�?4-u,�5T,.9Q?47:C�Z03.S�PW?GCE_H,�CE?43.-NP
PW`�38_N14\ qN9Q38PWq�7I9t36587:9tCW`N38PQ7�CW`H,TCt9W7:w^_N?49Q7B5.7I9DZs7|��,.>:CX>I3.-N\N?LCW?438-�P�CE3 ]�7B_NPQ7:SU_N1ä�
+�-�,�PW?LVX?L1µ,.9�VX,.-N-�7I9@CE30CW`N7~-N7I_N9Q38-NPx?L-�<�A�Ó)[ CW`N7X>:38V~q�7|CE?LCW?438-u]�7:C�v#7I7:-�CE`N7
SU_N-N>|CE?L38-NP~VX7I,.-NPtCE`H,TCX?LS)VX3.9W7BCE`H,.-è38-N7BSU_N-N>|CE?43.-ß?4PX,.\�5T,.-KCE,.M87I3._NPXCW`N7I- CE`N7
SU_N-N>|CE?L38-NP}v(?L141�`H,�5.7eCE3Ê7|58381G587e?L-�,ÊVX,.-N-�7I9@CE`H,TCx,.141L36v½>I3�z�38q�7I9W,TCE?L38-�]�7:C�v#7I7:-
CE`�7IV�� +�-ßCW`N?4PX9W7IPQq�7:>:CB?GC�PQ`N38_N1L\ `H,�587=PQ38V~7Ê3.S2CW`N7=,.\	5.,T-^CE,.M87:Pe3.S�,.\H,Tq�CE?G587
9W7:qN9W7:PW7:-^CE,TCE?L38-��

mn`N7�PDZ�PQCE7:VøPQ`N38_N1L\}]�7#,.]N147�CW3{FH-�\}CE`�7#-^_NVx]�7I9�3.SNSU_�-N>:CW?438-NP�CW`H,TC�,.9W7�-N7:7I\N7:\
CE3BPQ381L5.7xCE`N7oqN9Q38]N1L7IV»v(?GCE`N3._�C@7|��CE9W,R7|�	q�7:9W?LVX7:-^CE,TCE?L38-��}mn`N?4P2?LP�?4-u>I3.-^CW9E,.PDC2CE3
A�O2�gP�v(`N7I9Q7�CW`N7�38q�CE?LV�,T1.-^_NVx]�7I9�3.S�SU_N-N>|CE?43.-NP�`H,.P�CE3(]�7�\�?4PW>:36587I9Q7I\x]KZ2V�_N1LCW?4qN1L7
CE9Q?µ,.1LPI�

+�C�v�38_�14\X,.14PQ3}]�7(q�38PQPW?L]N147�CW3}7��	CW7I-N\~CE`N7(CE7:>p`N-N?Lw�_�7{CW3}Vx_�1LCE?LqN147#qN9W3.]N147:VXP�PW? z
Vx_N1GCp,.-�7I38_NPQ1LZ.��mn`N?LP�v�38_�14\~7:583.1L587(PQ7:587:9E,.1�qN9Q38M89W,.V q�38qN_N14,TCE?L38-NP�,T141�VX,.«^?4-�M2_NPW7
3.S�CW`N7{PE,.V~7{SU_�-N>:CW?438-Xq�38q�_N1µ,TCW?438-J�gmn`N?LP�v#38_N1L\XSU_N9DCE`N7:9�?L-N>I9Q7�,.PQ7�CE`�7�qN9Q7IPQPW_N9Q7)CE3
7:5.381L5.7#M.7I-N7:9E,.1K_NPQ7:SU_N1^PQ_N]	z�9Q38_�CW?4-N7:P�]�7I>I,._NPQ7#3.S�CE`�7�PQ14?LM8`KCE1LZ{5T,.9QZ�?L-NM(-H,TCE_�9W7�3.S�CE`N7
qN9Q38]N147:VXP:�#+�C(v#38_N1L\Ê]�7�V~38PDC�1L?4«T7I1LZXCE3tv�3.9W«R?4-�PW?GCE_H,�CE?43.-NP�v(`N7I9Q7}CW`N7}q�9W38]N1L7IV~P
`H,�587},t9W7�,TPW38-H,T]N147@9W7:1µ,TCW?438-�PW`N?Lq �§7IM~\N?G�J7:9W7I-KC{]�3	381L7�,.-B-	z�qH,.9Q?LC�Zeq�9W38]N1L7IV~P(�238��,
� Ã Î8Î.Å^�#3.9(CW`N725T,.9W?L38_NP(,.-KCnCE9W,.?41JqN9W38]�147IV~Pn�238�I,Ê� Ã Î8Î.Å^�Q�|�

³{7|587:9WPW?L-NMXCW`N7@qN9W7|5�?438_NP(?L\N7�,oCE3t`H,�587�Vx_N1GCE?LqN147{SU_N-N>:CW?438-�q�38qN_N14,TCE?L38-NP�>I,.141L7I\
]KZ~,2PW?4-�M8147nqN9Q38M89W,.V q�38qN_N14,TCE?L38-�v#38_N1L\X]�7(VX389Q7n_NPW7|SU_N1Hv(`N7I-~-N3.CW`N?4-�M�?LP�«^-N36v(-
,.]�38_�C�CE`N7)qN9W38]�147IV�PDCE9Q_N>:CW_N9W7T��+�C#v�3._N14\e]�7)7��	q�7:>:CE7:\eCE`H,�C�q�38qN_N14,TCE?L38-NP�CE`H,�C�\N3
-N3.C�`H,�587~,�PW_�?LCp,T]N147xPDCE9Q_N>:CW_N9W7o>:38_N14\y]�7x7|58381G587I\ 38_�C�3.S�_NPW7T��mn`N?LP�>I3._N14\yPQ`N36v
PW3.VX723.SgCE`N7�,.\	5.,T-^CE,.M87:P{3TS�,.9Q>p`N?LCW7I>|CE_N9Q7},T1LCE7:9W?L-NMxCE7:>p`N-N?4w^_N7:PI�

a Í



¶ � 
�� º�¼ ÷ �

�F� � g¼ � ¼ ¸¹ºõ
½º ñ · ¸

Ì/��� ��2/",È��t"?��$.�!- Í!5z*����3���G-3-/�#Í#"#�%$.�!-

mn`N7uFH9WPDC�\N7IPQ?4M8- \N7:>I?4PQ?438- CW`H,TC�`H,.\ CE3 ]�7 VX,.\N7=v�,.PRv(`N7|CE`N7:9�CW3è,T\H,.q�C0,.-
7|�	?LPQCE?L-NM�PQZ�PQCW7IV!3892v(9W?GCE7~,BSU9Q7IPQ`�38-N7tSU9W3.V PW>:9E,TCW>p`��emn`N7:9W7X,.9W7X,.9WM._NVX7:-KCEP2CE3
]�7�VX,.\N72]�3.CW`Bv�,�Z�P)?4-RPQ_N>p`=,t\N?LPW>I_�PWPW?L38-��

A)-=7��	?4PQCW?4-NMXPQZ�PQCW7IV»`H,.P�,T149W7I,.\�ZB]�7I7:-ÊCE7:PQCE7:\�¬�\N7:]N_NM8M.7I\y,.-�\=\N3�>I_NV~7I-KCE7:\��
mn`N?LP�PW`�38_N14\èV�,T«.7BCE`N707|�	q�7:9W?LVX7:-^CWP�38-èPQCE,.-N\H,.9Q\ M87:-N7:CW?4>�qN9W38M.9E,.V~VX?L-NM ,.-N\
A�O2�gP�SU3892>I38V~qH,.9Q?4PQ38-yPW`N3._N14\ ]�7x5.7I9DZu7�,.PDZyCE3BPW7|C}_�q�,.-�\ 9Q_N-��~±�36v#7:5.7I9@CE`N7
?4\�7�,eCE`H,�C@?4P@]�7:?4-NMB?L-^5.7IPDCE?4M8,TCE7:\ `N,.P@1µ,.9QM87o_N-N\N7:9W1GZ	?L-NMB\N?L��7I9Q7I-N>:7IP@SU9W38V»>I14,.PWPQ?4>
/@²%PDZ	PDCE7:VXPOÙnqN9W?LV�,.9Q?41GZ=CE`N7R?L-KCE7I9W,.>:CW?438-r3TS{CW`N7eC�v#3 q�38qN_�1µ,TCW?438-NP�CE3yPQ381L5.7eCE`N7
qN9Q38]N147:V0��mn`N?LP(>I38_N1L\0]�7�,.9W9W,.-NM87:\Ê,TP),t>I3Tz�7:5.3814_�CW?438-ev(?GCE`�>I3Tz�38q�7I9E,�CE?4-�M~9W,TCE`�7I9
CE`N,.-0CW`N7}V~389Q7�_�PW_H,.1�>:38VXq�7:CW?4-NMtq�38qN_N14,TCE?L38-NP:�#mn`^_NP�_NPW?L-NM�,T-Ê7|�	?LPQCE?L-NM~PQZ�PQCW7IV
v(?LCW`�V~?4-N?LV�,T1.V~3	\N?GFH>�,�CE?43.-@v#38_N1L\x9W7:w^_N?49Q7�,�PDZ�PQCE7:V%CW`H,TC�,.149Q7�,.\�Z@PQ_NqNq�389QCW7I\x>:3Tz
7:5.3814_	CE?43.-���;�389W7:3k5.7I92?GS�PWq�7I>:?µ,.1L?4PQC{M87:-N7:CW?4>}38q�7:9E,TCW389WP{v�7:9W7o14,TCE7:9�\N7:PW?L9E,.]N1L7�CW`N7I-
CE`�7IPW7tv#38_N14\ `H,�587tCE3�]�7X,T\N\N7I\ CE3RCE`�7X>:3	\N7T¬�v(`N?4>p`�VX?LM8`KC2-N3.C�7�,TPW?41GZ=PQ_NqNq�389QC
CE`�7IV��

A)-N3TCE`N7:9�9W7Iw^_N?L9W7:VX7:-^C�?4P�CW`H,TC�CW`N7nPW3._N9W>:7n>I3�\N7�SU389�CE`N7nPDZ	PDCE7:V½?4P�FH9WPDCE1LZ�,�5T,.?41 z
,.]N1L7),T-N\�PQ7I>I3.-N\N1LZ~>:38VXq�9W7I`�7I-NPQ?4]N1L7.��mn`N?LP�?LP#\N7:PW?L9E,.]N1L7nSU389�,�-^_NVx]�7I9�3TS�9W7I,.PW38-�PI�

a Ò



��-N7)?LP#PQ3�CE`N,TC�PQq�7:>I?4,.14?LPQC#38q�7:9E,TCW389WP#,.-N\�3.CE`N7:9#>:3	\�7)>�,T-e]�7),.\N\N7:\e?LS�?LC#?4P�SU38_N-N\
-N7:>I7IPQPE,.9DZ8��<	7I>:38-N\N1GZe?LS�_N-�7|�	q�7:>:CW7I\=]�7I`H,�5�?43._N9n?4PnPQ7I7I-BCE`�7I-�?LCnPQ`N38_N1L\�]�7@q�3.PWPW? z
]N1L7(CW3}>p`�7I>p«t?LS�CE`N7:9W7{?4P�,2S§,._N1LC�,T-N\~v(`�7I9W7{?LC�1L?47:PI��+�S�?LC�?4P�SU3._N-N\XCW3}1L?47�v(?GCE`N?L-oCE`N7
PQZ�PDCE7IVÏ?GC�PQ`N38_N1L\0]�7�9W7I>|CE?GF�,.]N1L7��U9W7:1LZ�?4-NMt38-Bv(9W?GCE?L-NMoCE3tCE`N7�PQZ�PQCW7IVó,._�CW`N389�,.-N\
CE`�7I-B`N38qN?L-NM�CW`H,TCn`N729Q7IPQq�38-�\NPnv(?LCE`�?4-�CW`N7�CE?LVX7),.141L3kv#7I\XSU389�CE`�?4P�qN9Q3�ØQ7I>|Cnv�3._N14\
]�7t,e\H,.-NM87:9W38_�P�q�381L?4>:Z����}mn`N7t,�5T,.?L1µ,.]N?L14?GC�ZR3.S�CE`N7tPQ38_N9W>:7o>I3�\N7t?4P�-�3.C�,eqH,.9DCE?4>�z
_N14,.9(\N?Ò<~>I_�1LC�Z8�n;038PQC2/�² PDZ�PQCE7:VXP),.9W7�-N38-�z�>I3.VXV~7I9Q>I?µ,T1�,.-N\Ê,.9W7�\N?4PDCE9Q?4]N_�CW7I\0?4-
PW3._N9W>:7x>I3�\N7�SU389QV0��mn`N7x9Q7Iw^_N?49Q7IV~7I-KC�SU389{>I3.VXqN9Q7I`N7:-NPW?L]N?41L?LC�ZB?LP)V~389W7}3.S�,�>p`H,.1 z
147:-NM87T��;038PQC{PDZ	PDCE7:VXP{,.9Q7�v(9W?LCQCE7:-�?L-��X8����x¬�¯8,65T,o389(Þ�?4PQq���mn`N7�,._�CW`N389�«^-N7|v
-N38-�7�3TSgCW`N7IPQ7}14,.-NM8_H,TM87IP(,TCnCW`N7@38_�CWPW7:C{3.S�CE`�?4P(qN9W3kØQ7I>:CQA|�

�H38_N9{PQZ�PQCW7IV~P)v�7:9W7x1L3	3.«.7I\Ê,TC)v(?GCE`Ê,~5�?47|v CE3e,T\H,.q�CW?4-NMN��/@²�O2,TCp,0�Uv(9Q?LCWCW7I-
?4-ß����@�|¬�1L?41µ/�² Ã � Ã �än�|¬�[� ��¯8,�5T,K�o,.-N\sCE`�7ÊÞ�?4PQqè>:3	\�7�SU9Q38Và�238��,è� Ã Î8Î.Å^���
A)1L1g3TS�CE`N7:PW7o`H,�587oPQ_NqNq�389QC)SU389)A)O2��PI��/2?L5.7I-y?4M.-N389E,T-N>I7}3.S�,.141�ÅRqN9Q38M89W,.VXV~?4-�M
1µ,T-NM8_H,.M.7IP�CW`N?4P�\�?4\R-N3.C�qN9W7:PW7I-KC),x]N?µ,TPI��+�Cn?LPn,xCE9W_	CE`R_N-N?G587:9WPE,T141LZ�,.>p«^-N36v(147:\NM87:\
CE`N,TC�CW`N7�9W7�,T\N?4-NM~3.S�PW38V~7I]�3	\	ZB7I14PQ7.��P)PQ38_N9W>:7�>:3	\N7�?4P(_N-�qN147I,.PE,.-KCI��ê ?LCE`BCE`�?4P{?4-
V~?4-N\oCE`�7{1L7IPQP�>:3	\�7(CW`N7I9Q7�?LP�CE`N7(]�7:CWCW7I9:��mn`N7)<�Z�PQCE7:VXP�5T,.9W?L7I\ov(?41L\N1LZ�?4-tPW?L�I7T��[�
?4P�Ä b ¬ b8b8b 14?L-N7IP:¬�/@²�O2,�Cp,R,.-N\u1L?41È/@² ,.9Q7o]�3.CW`u,.9W3._N-N\ Ã Ä�¬ b8b8b ¬�v(`N7I9Q7�,.P}�238��,���P
>I3�\N7@?4P�,tV~7I9Q7 Ã ¬ÑÐ b8b ��mn`^_NPnCE`�7�\�7I>I?LPW?L38-Rv�,.P(VX,.\N7�CW3o143�38«�,�C{�@3.��,���P(>I3�\N7�CE3
PQCE,.9QC(v(?GCE`��

mn`N7@7|��,.V~?4-H,�CE?43.-e3.S�CE`N?LPnPW_NM8M.7IPQCW7I\�CE`H,TC(?GC�v#38_N14\B-N3TC(]�7@,.-B?L\N7�,.1JPQCp,T9QCE?L-NM
q�38?4-KC��rmn`�70>:3	\N7B`H,TPX]�7I7:- v(9Q?LCWCW7I-sCE3 ,.qNq�1LZr38-�1LZ�CW3�A)O2��PI�´�§�@3.��,y_NPW7:\ ,
PW7:qH,.9W,TCE7�,.1LCW`N38_NM8` PW_�]NPQCE,.-KCE?µ,T141LZuPQ?4V~?414,.9�PQZ�PDCE7IV!CE30\N3ÊPDCp,.-�\H,.9W\�M87I-N7|CE?L>XqN9Q3Tz
M89W,.VXV~?4-�MN� �2mn`N?LP�V~7�,T-NP�CW`H,TC�>:7I9QCE,.?4-~PQCW9W_N>|CE_N9W,.1HSU7�,TCW_N9W7:P��UPW_N>p`e,.P�CE`N7(-^_NVx]�7I9
3.S�A)O2��P�]�7I?L-NM}C�v#3^��,.9W7�\N7I7:qN1LZ~7IV�]�7:\N\N7I\R?L-XCW`N7�PQZ�PDCE7IV���±�36v#7:5.7I9�CE`�7)7|��,.Voz
?4-N,TCE?L38-u\N?4\ PW_NM.M87IPDC�CE`N,TC@CE`N7X>I9W7I,TCE?L38- 3.Sn,BSU9W7IPQ`�PDZ	PDCE7:V SU9Q38V°PW>:9E,TCW>p`�v�3._N14\
-N3.C(]�7@qH,.9DCE?4>:_N1µ,T9W1LZX\N?=<X>:_N1LCI��<	3tCE`N?LP�v�,TP(CW`N7@-N7|��C�q�3.PWPW?L]N?41L?LC�Z~7|��,.V~?4-�7I\��

C Ô N�HÂV�]xV}J®SmlQ[%dEL�V�]^aMPp[Eú�i~[eUW]I[`aTdE[O×�opSQ]IaTFIg}]IaW�ÀSQ_WdeSQF�SQaTV���g.HKJMLOa��
a.Ù



Ì/�Z� ()*%��+!*%",  $'-/+ � ",-/+!�/"?+!5

+�S�CE`N7tPQZ�PDCE7IV°?LP�CE3R]�7t>I9W7I,TCE7:\ SU9Q38V¹PQ>I9W,TCE>p`uCE`N7t>p`N3.?4>I7o3TS�qN9Q38M89W,.VXV~?4-�M�1µ,T-	z
M8_H,TM87B,.MK,.?L-r9W7I,.9WPt?LCWPo`N7�,T\��rmn`N7B>p`N38?L>I7Rv�,TPtCW3u]�7BVX,.\N7eSU9W3.V ,.V~38-NM8PDC~)¬
����x¬�¯8,�5T,�¬JÞ�?LPWq�¬�²�Z�CW`N38-u,.-�\y²�,.PQ>�,.1ä��mn`�7�FH9WPDC)SU38_�9)38-ÊCW`N7�M.9W38_N-�\NP�CW`H,TC�?GC
v#38_N14\t]�7(q�38PQPW?L]N147�CW3�7���,.VX?L-N7nqN9Q7:5�?438_�P�PDZ�PQCE7:VXP�SU389�?L\N7�,.P�v(`�7I-�q�9W38]N1L7IV~P�v#7I9W7
7I-�>I38_N-KCW7I9W7:\��rmn`N7B1µ,TPQCxC�v#3u]�7:?4-NM=CW`N38PW7RCW`H,TCxCW`N7�,._�CE`�389�v�,.PtVX38PDCxS§,.V~?41L?µ,.9
v(?LCW`�,TCnCE`N7@>:38VXV~7I-�>I7IV~7I-KC{3.S�CE`N?LPnqN9W3kØQ7I>:CI�

²�Z�CW`N38-�?4Pn,o?L-^CW7I9QqN9W7|CE7I\B14,.-NM8_H,TM872,.-N\�,.1GCE`N3._NM8`R?LC�`H,.P(VX,.-KZ�-N?L>I7�SU7I,TCE_N9Q7IP
`H,.P2-�3.CE`N?L-NMeCE3BqH,T9QCE?L>I_N14,.9W1GZ�9W7I>:38V~VX7:-N\y?LC�SU3.9)CE`N?LP2qN9W3kØQ7I>:CI�t¯8,�5T,B?LP@,.14PQ3 �§7:PDz
PW7:-KCE?µ,T141LZ���?4-KCE7:9WqN9Q7:CE7:\B,.-N\�,�]N9Q?47|Sg1L3	3.«X,�C�CE`�7@[# >I3�\N7�PQ_NM8M87:PQCW7I\B?LC#v�,.PnV~3�\	z
7I9W,TCE7:1LZÊ?4-N>:38VXq�9W7I`�7I-NPQ?4]N1L7�CE3�,R]�7:M8?4-�-N7I92?GS#?L\N7�,TP�SU9W38VóCE`N7o>:3	\N7ov#7I9Q7~-�7I7I\�7I\��
�X8����å,.9W7xq�9W38]H,T]N1LZ�CE`N7}S§,.PQCW7IPQC@14,.-NM8_N,.M87IP�3.S�CE`N7�M89W38_�qy]N_�C2PQq�7:7I\yv�,TP2-N3.C
,.]NPQ3814_	CE7I1GZB>I9Q?LCE?L>�,.1ä�n+�-y,.\N\�?LCE?L38-Ê�X8�����>:38_N1L\Ê-N3.C)]�7�\N7:PW>I9Q?4]�7I\u,.P�9E,.q�?4\Ê\�7|z
587:1438q�VX7:-^C�14,.-NM8_H,TM87IP:��Þ�?4PQq�`N,.\�PQ7:587:9E,.1#,.\�5T,.-KCE,.M87IP@36587:9}CW`N7t3.CE`N7:9WP:�R�238��,���P
>I3�\N7{v�,.P#PW`N3.9QCn,T-N\�>:38VXq�9W7I`�7I-NPQ?4]N1L7.¬	,.-N\�7|587:-eCE`N38_�M8`e1µ,T9WM87(qH,.9DCEP�v�3._N14\e-�7I7I\
CE3�]�7x9Q7:v(9Q?LCWCW7I-yPQ38VX7}>I38_�14\=]�7x_NPQ7I\�� Ú 7:?4-NMR,X`N?4M8`�z�147|587:1g14,.-NM8_H,TM87�?GC�?4P{S§,.?49Q1LZ
w^_N?4>p«~CE3o\N7|587:1438qB?4-J¬�]N_�C(>I,.-B]�7)>I38V~qN?41L7I\e14,TCE7:9#SU389#SU_N9QCW`N7I9nPQq�7:7I\B?LS�-N7:>I7:PWPE,T9QZ8�
+�C�?LP#7:VX?L-N7I-KCW1LZ~PW_N?GCE7:\�SU389�M87I-N7|CE?L>)qN9Q38M89E,TVXV~?4-NM2v(?GCE`�?GCEP#7�,.PDZ�`H,T-N\N14?L-NM�3.S�CE9Q7I7
,.-N\014?LPQC(PQCW9W_N>|CE_N9Q7IP:�{+�C�?4P{,.1LPW3t587:9QZ�7�,.PDZRCE3X147�,T9W-��#+�C�v�,.P(CE`N7:9W7:SU3.9W7�\�7I>I?L\N7I\�CE3
\N7:PW?4M.-�,T-N\u>I3�\N7xCE`N7oPDZ�PQCE7:V SU9W38VÏCE`�7oM89W38_�-N\u_Nq�¬�_NPQ?4-NM�Þ�?4PQqu,.-N\u>I3�\N7xSU9W3.V
�238��,xv(`N7:9W7�q�3.PWPW?L]N147T�

Ì/�c� � 5z��$.+!-

mn`N7:9W70v#7I9Q7Ê>:7I9QCE,.?4-sSU7�,�CE_N9Q7IPXCW`H,TCtv#7I9W70>I38-�PW?4\�7I9W7:\ \N7:PW?49W,.]N1L7BSU3.9tCW`N7�PQZ�PQCW7IV
PQCW9W_N>|CE_N9Q7.�nmn`N7}VX3.PQC{?4V~q�3.9QCp,T-^C�3.S�CE`�7IPW7@v�,.P�CW`H,TC(CE`N7�PQZ�PDCE7IVóPW`�38_N14\0]�7�,.]�147
CE3uv#389W«�v(?GCE`ßPDCp,.-�\H,.9W\ M87:-N7:CW?4>�qN9W38M.9E,.V~P��§-N3 SU_N-N>|CE?43.-NPp��¬��238��,	�®PX,._�CW38V�,�CE?Gz
>�,T141LZs\�7:FH-N7:\ SU_N-N>:CW?438-�Pe,.-N\ CW`N7=PDZ	V�]N?43.CW?4>BSU_N-N>|CE?43.-NPXv(?GCE`ßCW`N7=V~?4-N?LVx_NV 3.S
,.1GCE7I9W,TCE?L38-��@mn`N?LP2?4P2,.-u?LVXq�389QCE,.-KC)SU7I,TCE_N9Q7xCE3R7:-H,.]N1L7o>I38V~qH,.9Q?4PW3.-NP)CE3R]�7oVX,.\N7

a Î



]�7:C�v#7I7I-0CE`N72CE`�9W7I7@V~7:CW`N3	\�Pn]�7:?4-NMt?4-K5.7IPQCW?4MK,�CE7I\J��mn`�7}PQ7I>I3.-N\0SU7I,TCE_N9Q7�v�,TP{CW`H,TC
CE`�72PQZ�PQCW7IV ]�7�V~3	\N_�1µ,.9#?4-�CW`H,TC�CW`N72qN9W3.]N147:VéPQq�7:>I?LFN>�,TCW?438-NP#v�7:9W7@PW7:qH,.9E,�CE7�FH1L7IP
CE30CE`N7XV�,.?L-�«T7I9W-�7I1�3.S�CE`N7ePDZ�PQCE7:V0�Êmn`N?4P�v#38_N1L\r,.1L1436v½7I,.PQZ�,.1LCW7I9E,�CE?43.-�3.S�CE`N7
qN9Q38]N147:V�PQ`N38_N1L\0V~389W7�CW`H,.-B38-N7@]�7@?4-K587:PQCE?LMK,TCW7I\��

mn`N7�V�,.?L-R143�38qRSU389�CE`�7}9Q7IPW_�1LCE?L-NMoPQZ�PDCE7IVÏ?LP{PQ`N36v(-Ê?L-BFNM8_N9W7�ÅN� Ã ��mn`N7�V�,.?L-
143�38q�SU3.9�CE`N7)>I1µ,TPWPW?L>@/@² PDZ	PDCE7:V�?4P�7:PWPQ7I-KCE?4,.141GZXCW`N72PE,.V~7)v(?GCE`N38_	C�CE`N729Q7:SU7:9W7I-�>I7IP
CE32CW`N7nSU_N-N>:CW?438-oq�38qN_�1µ,TCW?438-���mn`N7{,.1LM8389W?GCE`NV?LP�Cp,.?L1�9W7:>I_N9QPW?G587�,.P�CE`N?LP�?4P�CW`N7nVX3.PQC
-N7I,TCE7:PQC�v�,�Z�3.SJv(9W?LCW?4-NM�?LC�,.-N\�?LC#>�,.-e]�7)3.q�CE?LVX?L�I7I\tCE3}9W_N-�?4-�>:38-NPDCp,.-KCnV~7IV~389QZ
]KZr,.1L1#A)Ó�<	+�z�>I38V~qN1L?µ,.-KC�Þ�?LPWqr>:38VXq�?4147:9WPe��/29E,.`H,TV0¬ Ã Î8Î.ÍK�|�=ê ?GCE`�CE`�7e\N7I>:?4PQ?438-
CE3X_NPW7},XPDCE7I,.\�Z�PQCE,TCE7�q�3.qN_N1µ,�CE?43.-0,T-N\ÊV~389W7@PQq�7:>I?LFN>�,.1L1LZeCW38_N9W-N,.VX7:-KC)PQ7I147:>:CW?438-
V~38PQC@3.S#CE`N7~9W7:PQC�3.S#CE`N7t\N7:PW?4M.- SU381L1436v#7I\ -H,TCE_�9E,.1L1LZÊ,.-N\uv(?4141�-N3.C�]�7t7��N,TVX?L-N7I\
`N7:9W7.�

ùDü�ß¨ç�æ^ûþ�æ^ûÄàÄÞ~ß�ç�à�î¨âÄà�î�ßTûÀß8þ	ú.ÿnãKýkûnÞ¹ùeî�ßTûÄßKþ	ú.ÿnã8ý�û
â	þNý®î�þ	úTèÀà®â�ýMâ�æ�å8ú8ÿnã8ýkû
ç�æ^ûné�ÿnã8ýkûÄà~â�ýMâ�æ�åKú.ÿnã8ýkû �

ùDþ�ßbÞ~ß8ÿbà�ç�ã6ÿ^ûÄßbÞ�Þ â�þNý®î^þ	ú®èÀà®â�ýMâ�æ�å8ú.ÿnãKýkû �
ùDþ�ßbÞ~ß8ÿbà�ç�ã6ÿ^ûÄßbÞ�Þ ç¨æ^ûnékÿnãKýkûÄà®â�ýTâ�æ�å8ú.ÿBã8ýkû �
Z[Z C ä ú�åMæNú.ÿÄß´ÿ¨ìÄß ç�ã6ÿKûÄßÄÞ�Þ
ùfß ä ú�åTæNú.ÿbß�à�ú�å�å�à®â�þNý®î^þ	ú®èÀà�ç�ã6ÿ^ûÄßÄÞ�Þ â	þHý®î^þ	úTè�à®â�ýMâ�ænå8ú.ÿnã8ý�û �
ùfß ä ú�åTæNú.ÿbß�à�ú�å�å�à�ç¨æ^ûnékÿnãKýkûÄà�ç�ãkÿKûÀßbÞ�Þ�ç¨æ^ûnékÿnãKýkûÄà®â�ýTâ�æ�å8ú.ÿBã8ýkû â�þNý®î^þ	ú®èÀà®â�ýMâ�æ�å8ú.ÿnãKýkû �
Z[Z < ß8ÿ¨æ	þ8û ÿ¨ìÄß ç�ã�ûHú�å â�ýMâ�æ�åKú.ÿnã8ýkûBÞ ãMç êÄß�� ä ß ç�ã�ûBã�Þ�ìÄß8ü ý�ÿ�ìÄß8þ¨ênã�Þ~ß´þ�ßbé�æ	þ�Þ~ß
Z[Z üNý®êKû�aùQãMç»ù�ÿbß8þ~èYã�ûNú.ÿnãKýkûÄà®â	þbß8ü�ã¨é.ú8ÿbß îbßTûÄß8þ	ú8ÿnã8ýkû â	þHý®î^þ	úTè�à®â�ýMâ�ænå8ú.ÿnã8ý�û �
ù ä úbåMæÄßbÞ î�ßTûÀß8þ	ú.ÿnãKýkû â	þNý®î�þ	úTèÀà®â�ýMâ�æ�å8ú8ÿnã8ýkû ç�æ^ûnékÿBã8ýkûÄà®â�ýMâ�æ�å8ú8ÿnã8ýkû �
ùÜâ	þHý®î8û
ùDþbß®â�ýTþKÿÄà	ýkûÄà�îbßTûÄß8þ	ú8ÿnã8ýkû �
ùDþ¨æ^ûÄàbÞ~ß¨ç�à�î�âÄà¨î�ßTûÄß8þ�ú.ÿnã8ýkûBÞ¹ù K î�ß.ûÄß8þ	ú.ÿBã8ýkû ���

ù�^	þ�ß�ß8übàTûÄß~êbà~â�ýMâ�æ�åKú.ÿnã8ýkû)â	þNý~î^þ	úTèÀà~â�ýMâ�æ�åKú.ÿnã8ýkû �
ù�^	þ�ß�ß8übàTûÄß~êbà~â�ýMâ�æ�åKú.ÿnã8ýkû ç�æ^ûBékÿnã8ýkûÀà®â�ýMâ�ænå8ú.ÿnã8ý�û ���������

��?LM8_N9W7#ÅN� Ã�� mn`�7nV�,.?L-�1L3	38qe�§?L-o14?4PQq	z�1L?4«T7�q�PW7I_�\N3	>:3	\�76��3.S�CE`�7(/�²yv(?LCW`oPQZ�Vx]N?L3.CE?L>
SU_N-N>|CE?L38-NPI�

Ä b



Ì/�eÌ Ç Í#",�.�/"?�%$O�É- ��� Ç Í!�!�OÍ!5z2 ()*���+!*%", �

A)-�3.CE`N7:9�?4V~q�389QCE,.-KC�\N7:>I?LPW?43.-�CE`H,�C�`H,.\xCW3�]�7�V�,.\�7�v�,TP�`N36v CW3�7|�	7:>I_�CW7(CW`N7�qN9Q3Tz
\N_N>:7I\oqN9Q38M89W,.VXP:¬TPQ3�,.P�CE3�]N_N?41L\�CW`N7#SU_�-N>:CW?438-H,T14?LC�Z)?4-���mn`N7:9W7n,.9Q7�C�v#3�V~7:CW`N3	\�Pg3.S
\N38?L-NM@CE`N?LPI¬�]^ZX_NPQ?4-NM�CE`N7)Þ�?LPWqÐß ä ú�å}V�,T>I9W3}389�]^Z~`H,T-N\e]N_N?L14\N?L-NM�,.-�?L-KCE7I9QqN9W7|CE7:9I�

��������� �J�����W�����W� �¡�¢��£b¤A¥§¦g¨¢©W¦|��ª¬«

+�C{?4Pnq�38PWPQ?4]N1L7�CE3~PW7|C{CW`N7�PQZ�PQCW7IV�_Nq0PW3tCE`H,TC{,T141JSU_N-�>:CE?L38-NPnCE`�7�7|58381G587:\ÊqN9Q38M89E,TV
>�,T-�>I,.141J,.9W72\�7:FH-N7:\Ê,TP(Þ�?LPWqeSU_N-�>:CE?L38-NP��U?4-N>:14_N\N?L-NMxA)O2��Pn,.-N\0<�[���PE�|��mn`N72qN9Q3Tz
M89W,.V½?4P�CE`�7I-�7��	7I>I_	CE7I\R]KZ~,�PW?4-�M8147n>I,.141NCW3,ß ä ú�å���mn`N?LP�?4P�S§,.PQCW7I9�CE`H,T-�`H,.-�\�7:5T,.1 z
_H,TCW?438-J�}±{36v�7|587I9�PW7|CWCW?4-NMR_Nq=CW`N7o7:5.381L5.7I\uSU_N-N>|CE?43.-NP)CE3R]�7o7|�	7:>I_�CW7I\ ?4P�`H,T9W\N7:9I�
+�-B�238��,	�®P#>I3�\N7t�ä�238�I,�¬ Ã Î8Î.Å^��CE`N?LP�V~7:CW`N3	\X?4P#_NPW7:\�]�_�C�CE`�7)-^_NVx]�7I9�3TS�A�O2��P#?4P
`H,.9Q\�>:3	\�7I\ ?4-KCE3RCE`�7X«T7I9W-�7I1�,.-N\ PW3BCE`N7X,.qNq�9W38qN9Q?µ,TCW7o-^_NVx]�7I9@3.S�SU_N-N>:CW?438-�P�� a �
?4P{,.1LPW3t?4-�>I14_�\N7I\���<	?4-�>I7�?LC(`H,.\0]�7:7I-0\N7I>:?4\N7:\0CE3~`H,�587}-N3~qN9W38]�147IV�?L-N\N7:q�7:-N\N7I-KC
9W7:PQCW9W?4>|CE?L38-NP�SU389�CW`N7@-�_�Vx]�7:9(3.S�<	[��gPI¬HCE`N?LPnPW381L_�CE?L38-ev�,.P(-N3.C�,�5.,T?41µ,T]N147T�

ê `N7I-ß7|�	7I>:_�CE?L-NMr<�[���PtCE`�7I9W7�>I3._N14\ ]�7�PW7|587:9E,.1{`^_N-N\N9Q7I\ ,.-�\ß`H,�5�?4-NMuCE`�?4P
-^_NVx]�7I9X3.S2qN9Q7IPW7|C�SU_N-�>:CE?L38-NPX?4Ptv�,.PDCE7|SU_N1x�U7IPQq�7:>I?µ,T141LZsPQ?4-N>:70CW`N70-^_NV�]�7:9�>I3._N14\
5T,.9QZ PW?4M.-N?LFH>I,.-KCE1GZ \N_N9Q?4-NMrCW7IPQCW?4-NMsCE3sFH-N\ CE`�7�38q	CE?4VX,.1�q�38q�_N1µ,TCW?438- PQ?4�:76�|��+�C
v#38_N14\Ê]�7xq�38PQPW?4]�147}CW3eM87|C2,.9Q38_N-N\=CW`N?4P�]^Z0_NPQ?4-NMR,XPQZ�-KCp,.>|CE?4>o>:38-NPDCE9E,T?4-KC�38-0CE`N7
CE9Q7I7RPQ3 CW`H,TCo?L-NPQCW7�,.\s3.S{CE`N7eSU_�-N>:CW?438-NPo]�7I?L-NMy>�,T14147:\s,.P�ùHG C�= á�á¹ù�a[a � ùa[a ���
CE`�7:Z�,.9Q7�>I,.141L7I\B,.PRùHG C_= á�á»ù�a[a � ùa[a ��� ��<	3~?4-�PQCE7I,.\�3.S�,T-0_N-�?4w^_N7@-H,.V~7�SU389
7�,T>p`0SU_N-N>|CE?L38-�CW`N7I9Q7}?LP{,~PQ?4-NM81L7�v(9E,.q�q�7:9�qN9Q3	>:7I\N_�9W7@v(`N38PW7�FH9WPDC�,.9WM8_�VX7:-^C�,.>|CEP
,.P),.-=?4\�7I-KCE?GFH7I9),.P�CW3�v(`N?4>p`=SU_�-N>:CW?438-0?4P)]�7I?L-NM�>I,.141L7I\��{mn`N7xq�9W38]N1L7IV�v(?LCW`ÊCE`�?4P
,.qNq�9W3K,.>p`�?4P�7I-�SU3.9W>I?L-NM}CW`N7{>I38-NPDCE9W,.?4-KC�?L-~CW`N7)9Q7IqN9Q3	\�_N>:CW?438-~3.S�CW9W7I7:P.Ù	?LC�v�3._N14\e]�7
,.-X?4141L7IMK,T1N38q�7I9E,�CE?43.-tCW3�9Q7IqN14,.>I7(CE`N7�?4\N7:-KCE?LFN7I9�v(?LCE`X38-N7{3.S�CW`N7),T9WM8_NV~7I-KCWP�3.S�CE`N7
SU_N-N>|CE?L38-B>�,.1L1��

Ä Ã



�������¯® °Q¦g�W±c¤³²��µ´µ©����¢�W�

mn`N7oPQ7I>I3.-N\�PQ3814_	CE?43.-=?4P)CW3R_NPW7t,R`H,T-N\y>I3�\N7I\u7|5.,T14_H,TCW389I�@A�PQ?4V~qN147}7:5T,.14_N,TCE?L38-
V~3	\N7:1n3.S2Þ�?LPWq ?4PoCE3uCp,.«T70CW`N70q�9W7IPQ7I-KCe1L?4PDC�¬�7:5T,.14_N,TCE7B7�,T>p`ßV~7IVx]�7I9t3.S)?LCX,.-N\
CE`�7I-s,.qNq�1LZuCE`N7~FH9WPDCoV~7IVx]�7I9�CE3ÊCW`N7�9Q7IPQCB�§A)]�7I1LPW38-�7:Ct,.1ä�L¬ Ã Î.Î8ÍK�|�Bê `N7:-�CE`N7
7:5T,.1L_H,TCW389�FH-N\NP�,�14?LPQC�v(`N38PQ7#FH9QPQC�7I147:VX7:-KC�?LP�,.-}7:5.381L5�?4-�M{SU_N-�>:CE?L38-}CW`N7I-�?LC�PW`N3._N14\
FH-N\tCE`�7(SU_�-N>:CW?438-~,.-N\X,.qNq�1LZx?GC�,.qNqN9Q38qN9Q?µ,TCW7I1LZ.�gmn`�7{V~38PDC�SU_N-N\H,.V~7I-KCE,.1HqN9W3.]N147:V
v(?LCW`}CW`N?4PgVX7|CE`N3�\�?LPgCE`N,TCgCW`N7�PQ?4V~qN14?LPQCE?L>�7:5T,.1L_H,TCE?L38-�VX3�\N7I1^M8?G587:-o,.]�3k5.7�\N3�7IPg-N3.C
>I3.q�7�v(?GCE`oPQq�7:>I?µ,T1	SU389QVXP�,T-N\oV�,T>I9W3.P(�USU389g7|��,.V~qN147T¬83.S�CE`�7�CE`N7:-	z�>:1µ,._�PW7(,.-N\o7:14PQ7|z
>I14,._NPQ7�?L-�,.-0?GS�PDCp,TCW7IV~7I-KC�¬�38-�1LZe3.-N7@PW`N38_�14\�]�7@7:5T,.1L_H,TCW7I\���mn`N?LP�?LPnqH,.9QCW?4>:_N1µ,.9Q1LZ
?4V~q�389QCE,.-KC#?GSJCW`N7I9Q72,.9W7�38q�7I9E,�CE389QP�CW`H,TC�9Q7I1GZt38-ePW?L\N7|z�7:��7I>|CEPp����A PQ7I>I3.-N\RqN9W3.]N147:V
?4P�\N7�,.1L?4-NM}v(?LCE`e5T,.9Q?µ,.]�147IP�,.-N\RPW>:38qN?L-NMN��A PW?LVXq�147)PQ3814_	CE?43.-�v�3._N14\B]�7�CE3o\N7:>I1µ,T9W7
CE`�7e5.,T9W?µ,T]N147:P�-N7:7I\N7:\ß]KZ�CW`N7RqN9W3.M89E,.V ,.PoM81L38]H,.1ä¬�`N36v#7:587:9~CW`N7I9Q7B?4Po,s�UPWVX,.141µ�
>p`H,.-�>I7=CE`N,TCeCE`�?4P�>:38_N1L\ >�,._NPQ7u,�>I14,.PW` v(?GCE`ß5T,.9Q?µ,.]�147IPX?4-ßCW`N7=PDZ	PDCE7:V «.7:9W-N7:1��
mn`N?LP�?LP�_N-NPW,TCE?LPQS§,.>|CE389DZt,.P�CE`N7(?LVXqN1L7IV~7I-KCE3.9�3.S�CE`N7(qN9Q38]N147:V FH1L7nPW`N38_�14\~-N3.C�`H,�587
CE3ov#389W9DZ�,.]�38_�CnCE`�7�?L-KCE7I9Q-H,.1�3.q�7:9E,TCW?438-R3.S�CE`�7�«T7I9Q-N7I1�]�7:-N7�,�CE`0,t>:7I9DCp,.?L-�1L7:5.7I1��

�������·¶ ¸wª¬¹º£W«�ªl¹º�¢����»¼ª¬¨¢©�����ªl�

A)P�S§,.9#,.P#CW`N7)VX,.?4-t«T7I9W-�7I1�3.SJCE`N7{PQZ�PQCW7IVéM83	7:P�CW`N7)\�7I>I?LPW?L38-Xv�,.P�CW3�38q�C#38_�CI��A)1L1
CE`�7e\N7:CE,.?41LP�CW`H,TC}v�7:9W7e-N7:7I\N7:\rCE3=7���7:>I_�CW7eCE`N7�>I3�\N7Xv#38_N1L\�]�7�V�,.\�7�,�5T,.?414,.]N1L7
,.-N\}CE`N7�q�9W38]N1L7IV FH1L7#v#38_N14\o]�7�1L7:SÈCgCE3�\N7I,.1^v(?LCE`}CE`N7�\�7:Cp,T?414P�3.S�`N36vsCE3)_NPW7�CW`N7IPQ7.�
ê `N?L147�CW`N?4P@PW?LVXq�14?LFN7IP�CW`N7t«.7:9W-N7:1#,T-N\�1L7�,�587:P2CE`N7t38-^_NP�38-yCE`N7t?LVXqN1L7IV~7I-KCp,�CE?43.-
3.S�CE`N72q�9W38]N1L7IVéPWq�7I>I?GFH>�,�CE?43.-�¬N?LC�PQCE?L141�147:SÈCnCW`N72\N7:>I?4PQ?438-RCW3~]�72VX,.\N7�v(?LCW`B9W7IM8,.9W\
CE3oCW`N7�,.>:CW_H,.1�qN9Q38]N147:VXPn]�7I?L-NMt_NPW7:\��

+�-N?LCW?µ,.1L1LZ�?LC{v�,.P)`N38q�7I\ÊCW`H,TC ß ä ú�åe>I,.141LP�>:38_N1L\Ê]�7�_NPQ7I\yCE3X\N3�CE`�7�qN9Q38]N147:VXP:�
ê `N?L147oCE`N?LP�v#389Q«.7I\�SU3.9}PDCp,.-N\N,.9W\s/@²�Px,.-�\�A�O2�gP�CW`N7�7���7:>I_�CW?438-�3.S�CE`�7R<�[���P
,.P@7|�	q�7I>|CE7I\�qN9W365.7I\�\�?Ò<~>I_N1GC��}mn`N?4P@?4P2\�_N7oCE3RCE`N7xS§,T>:C@CE`H,�C@_N-KCE?41�9W_N-KCE?LVX7}CE`N7
-^_NVx]�7I9{,.-N\�`N7:-N>I7@CE`N7@-H,TVX7:Pn3.SgCW`N7}<�[���P�,.9W72_N-�«�-�3kv(-J��mn`^_NP(CE`N72SU_N-N>|CE?L38-NP
,.9Q7y>I9W7I,TCE7:\ \�Z�-H,.V~?4>�,T141LZ.� A)1GCE`N38_�M8` CE`N?LP�v�,.PeCE9Q?47I\ ?GCev�,.PR-N3.CRPQ_N>I>:7IPQPQSU_N1L1LZ

Ä a



,.>p`N?L7:5.7I\��
+�CXv�,.P~CE`N7:9W7:SU3.9W7�\N7I>:?4\N7:\ßCE3uCp,.«T70CW`N70PQ1436v#7I9�`N,.-N\	z�7:5T,.14_N,TCE?L38-s38q�CE?L38-rSU389

<�[���P�,.-N\�CW`N7�1L?4PWq ?4-KCW7I9Wq�9W7:CW7I9�SU389}A)O2��P},.-N\�PDCp,.-N\N,.9W\s/@²g��mn`N7�>I3�\N7XCW3Ê\N3
CE`�?4P�?4P�M8?L5.7I-�?L-e,.q�q�7:-N\N?G� Ú ��mn`N72<	[�� \N7:FN-N?LCW?438-NP#,.9Q7)qN14,.>I7:\�?4-X,}M.1438]H,T1H`H,.PW`
Cp,T]N147�½�Þ�ß�çÀÞ[½o,.-�\e?4-NPQ7I9DCE7I\B,TP�9W7:w^_N?49Q7I\���m�3x\N7I,.1�v(?GCE`�CW`N7)qN9Q38]N1L7IV~P#3.S�PQ>I38q�?4-NM
5T,.9W?4,.]N1L7IP�CE`�7 ß ä úbåMæNú.ÿbßRSU_N-�>:CE?L38-NP{,.9Q7}>I,.141L7I\Bv(?LCE`0,�â	þNý®î ä v(9W,.qNq�7I9(CE3~PW7|C2,.1L1
CE`�7�9Q7Iw^_N?49Q7I\t5T,.9W?4,.]N147:PI����3.9�CW`N7(7:5.7I-	z�ÅTz�qH,T9W?LC�Ztq�9W38]N1L7IV½PDCE_N\�?47I\�,.-¢ãTç�38q�7:9E,TCW389
v�,.P�-�3.C(9W7:w�_�?49W7:\��

Ì/�ZÝ ÇDS@Èõ57*Û$. 5z-Ð�¾�G È3�.5z 5z-Ð��"#�%$.�!-

��-N7e3.SnCW`N7R,.\	5.,T-^CE,.M87:Px3.SnCE`�7e7:5.7I-	z�ÅTz�qH,T9W?LC�Z�qN9Q38]N147:V!?4P}CW`H,TC�?LCx?LP}5.7I9QZ�7�,.PDZ
CE30?4V~qN147:VX7:-KC@38-N>I7~CE`N7X?4-KCE7:9WqN9Q7:CW7I9�`N,.P�]�7I7:-�v(9W?GCWCE7:-��Rmn`N7eq�9W38]N1L7IV FH1L7~v�,.P
\N7:PW?4M.-N7I\yCE3�qH,.PWP�CW`N7oqH,.9W,.V~7:CE7:9WP)SU3.9)CE`N7�9W_N-=CW3eCE`N7oVX,.?4-0qN9W3.M89E,.V»,.P�M.1438]H,T1
5T,.9W?4,.]N1L7IPn,.-�\�CW`N7I-�qN9W365�?4\�7@CW`N9W7:72SU_N-N>:CW?438-�P �

� ÿbß8þ~èYã�ûNú.ÿnãKýkûÄà®â	þbß8ü�ã¨é.ú8ÿbß�v(`N?L>p`eM8?L5.7I-~CE`N7�qN9W38M.9E,.V�q�38qN_N14,TCE?L38-~,.-N\~CE`N7
>:_N9W9Q7I-KC2M87:-N7I9W,TCE?L38-ÊPQ`N38_N1L\Ê9W7|CE_N9Q-ÊCE9Q_N7�?GS�CE`�7�9W_�-ÊPW`�38_N14\Ê]�7�CE7I9QVX?L-H,TCW7I\
�U?47.�{?LS�v�7x`N,65.7x7|�	>:7I7I\�7I\uCE`N7}V�,��	?LVx_NV�-^_NVx]�7I9�3.S�M87I-�7I9E,�CE?43.-NP)389{`H,�587
,o>I3.9W9W7:>:C{PW3.14_�CW?438-����

� ç�ã6ÿKûÀßbÞ�Þ~à`^Àß.ÿ^ÿbß8þbà®âsv(`N?L>p`�M8?G587I-�C�v�3=?L-N\N?G5	?L\N_H,.1LP2PW`N3._N14\�9Q7:CW_N9W-�CW9W_N7X?LS
CW`N7RFH9WPDCX`N,.P~, ]�7:CQCE7I9oFNCW-N7IPQP~CW`H,.-sCE`N7BPQ7I>I3.-N\��è��3.9xCE`N7B7:5.7I-	z�ÅTz�qN,.9W?GC�Z
qN9Q38]N1L7IV�]�7:CQCE7:9(F�CE-N7:PWP{`H,.P{,~1L36v�7:9�5.,T14_N7T�

� ß ä ú�åTæNú.ÿbß�àÀã�û	ü�ã ä ãkü�æNú�å¨à�ç�ã6ÿKûÀßÄÞ�ÞBv(`N?4>p`=M.?L587:-=,.-Ê?4-N\N?G5�?4\N_H,T1�9W7|CE_N9Q-NP)?GCEP
FNCW-N7IPQPI�

mn`N7�qN,.9E,.V~7:CW7I9QP�CW`H,TC�CE`N7 PQZ�PQCW7IV 9W7|CE_N9Q-NPÊPQq�7:>I?LSÈZ CW`N7�q�38qN_�1µ,TCW?438- PW?L�I7:PI¬
Vx_�CE,TCE?L38- 9E,TCW7.¬�SU_N-�>:CE?L38- ,T-N\èCW7I9WV~?4-N,.1nPW7|CEP�SU389oCW`N7Ê\N?G�J7:9W7:-^CXq�38qN_N14,TCE?L38-NPt389
]N9W,.-N>p`N7:P�3.S�,.-�?4-N\�?L5�?4\N_N,.1J7|CE>.�

Ä8Ä



mg32>I,.14>:_N1µ,�CE7#CW`N7�FNCW-N7IPQP�3TS�,.-o?4-N\�?L5�?4\N_N,.1	?GC�?LP�7:5T,.1L_H,TCW7I\xv(?LCW`t,.141 Ã Í)q�38PQPW?4]�147
?4-�qN_�C�>:38Vx]N?L-H,TCW?438-NP#,.-N\eCW`N7�38_	CEqN_�CWP(,.9W7�>I38V~qH,.9Q7I\eCW3�CE`N7)>I389Q9W7I>|C�5T,.14_�7IP�CW`H,TC
,.9Q7�PDCE389Q7I\�?4-�,o143�38«~_Nq�CE,.]N1L7.�

Ì/�cò ô0È���$' $"¿|"?�%$O�É-

mn`N7�V�,kØQ3.9RqN9W38]�147IV CW`H,TC�`H,.\�CE3 ]�7 36587:9W>I3.VX7�38-N>I7uCE`�7�PDZ	PDCE7:V v�,.P�]N_N?41GC
v�,.P)PQq�7:7I\���/@7:-N7:CW?4>�qN9W38M.9E,.V~VX?L-NMo?4P{-N3.C),~S§,TPQC�q�9W3�>I7IPQP�,.-�\Êv(?LCW`0CE`�7�14?LVX?GCE7:\
,.V~38_N-KCn3.S�CW?4V~72,�5.,T?41µ,T]N147(SU389�CW`N72qN9W3kØQ7I>:CI¬H9W7:PW_N1GCEPn`H,.\RCW3o]�72qN9Q3	\�_N>I7:\09Q7�,.PQ38-	z
,.]N1GZ�w^_N?L>p«^1LZ8��+�-RCW`N72?4-N?GCE?4,.1HPQZ�PQCW7IV�,o9Q_N-R3.S�Ð b M87:-N7I9W,TCE?L38-NP�v(?GCE`B,xq�38qN_N14,TCE?L38-
3.S Ã�b8b8b _�PW?4-�M�PQCE,.-N\H,T9W\RM87:-N7:CW?4>{qN9W38M.9E,.V~VX?L-NM2v(?LCW`XCE`�7�`H,.-N\�>I3�\N7I\e7|5T,.14_H,�CE389:¬
v#38_N14\BCp,T«.7@?4-B7|�	>:7IPWP�3.S�Ð b \H,�Z	P Ñ �

Aé-^_NV�]�7:9�3TSn,.qNq�9W3K,.>p`�7IP}v#7I9Q7~CW9W?L7I\��Xmn`N7XqN,.9E,.V~7:CW7I9@PW7|CWCW?4-NM8P2CW`H,TC}�238��,
_NPQ7IP(SU389�`N?LPn9W_N-NPnv#7I9Q7�CW3~]�7�CE`�7�]N,.PW7@q�38?4-KC�SU389n>:38V~qH,.9W?LPW38-J��±�36v#7:587:9)`N72_�PW7IP
587:9QZu14,.9WM87oq�38qN_�1µ,TCW?438-NP:¬JC�Z�qN?4>I,.141GZÊ3TS#CW`N7t389W\N7:9@3.S Ã�b8b8b �~<	?L-N>I7t,BPQCW7�,.\	ZyPQCE,TCE7
/@² ?LP�]�7I?4-�M2_NPW7:\�¬8CE`N?LP�CE9W,.-NPQ1µ,TCW7IP�CW3�Ð b8b8b8b ?LCE7:9E,TCW?438-�P�SU389�Ð b M87:-N7I9W,TCE?L38-NPI�g+�S�CE`N7
FNCW-N7IPQP23.S�7�,.>p`u?L-N\N?L5�?L\N_H,.1�?4P�9W7:>�,.1L>I_N14,TCE7:\Êv(?LCW`=7�,.>p`y?GCE7:9E,TCW?438-�¬�CE`�7I-=CE`�7x389W\�7I9
3.S�CW`N7�9Q_N-0CW?4V~7 Ø ?4P{w�_N,.\N9E,�CE?4>�?4-�q�38qN_N14,TCE?L38-BPW?4�:7R�ÈCE`N7}-�_�Vx]�7:9)3.S�?LCW7I9E,�CE?43.-NP(?4P
qN9Q38q�3.9QCE?L38-H,.1�CW3ÊCE`�7�q�38qN_N14,TCE?L38-�PQ?4�:7XSU389},ÊPQCW7�,.\	Z�PDCp,TCW7R/@²%,T-N\�CE`�7I-�CE`�?4P�?4P
,.1LPW3eVx_�1LCE?LqN14?L7I\0]^Z0CE`N7o-^_NV�]�7:923.S�?4-N\�?L5�?4\N_N,.14P{CE3R]�7x7:5T,.1L_H,TCE7:\y7�,.>p` ?LCW7I9W,TCE?L38-
v(`N?L>p`=?4P{CE`N7}q�38q�_N1µ,TCW?438-BPQ?4�I7��|�)±�36v�7|587:9�SU389�PDCp,.-�\H,.9W\=,.-N\=A)O2� /@²�P{CE`N7:9W7}?4P
-N389QV�,T141LZu-�3.CE`N?L-NM=CE`N,TCxv#38_N14\s>I,._NPW7RCW`N7eFNCE-�7IPWPt3.S�,.-r_�-N>p`H,.-NM.7I\ ?4-N\N?G5�?4\N_H,T1
CE3 >p`H,.-�M87�SU9Q38V 38-�70M87:-N7I9W,TCE?L38-rCE3uCE`N7�-N7��	CI�ßmn`^_NP~SU389oCE`N7:PW7�PQCE9W,TCE7:M8?47:PoCE`N7
PQZ�PDCE7IVÏv�,.P�>p`H,.-�M87I\ÊCW3�7|5.,T14_H,TCW7}-�7:v?4-�\N?L5�?4\�_H,.14P(38-�1LZ8�nmn`�?4P)9Q7I\N_�>I7IP�CE`N7}9W_N-
CE?LVX7XCE3u]�7:?4-NMu1L?4-N7I,.9}v(?GCE`sq�3.qN_N1µ,�CE?43.-rPW?4�:7.�s�H389o,=CW9W?µ,T1�9W_N-s38-rCW`N7B]�3�38147I,.-
7:5.7I-	z�ÅTz�qN,.9W?GC�ZBqN9W38]�147IV CW`N7@CE?4V~7�SU389�,~9Q_N-0v�,.P�9W7I\�_N>I7:\=]KZÊ,tS§,.>:CW389(3.S�Ò b �§PQ7I7
Cp,T]N1472ÅN� Ã �
Ó`D UKNTa?Xq]IHKJ,S8i®LOiMNMFxScHK]^LQa1LZuÁÀ�Â�Â|HKL'LOÃ LclQ[`UÂHrXy[eF^lQ[RJMLQNTUW_pû=_K[e[RHvSZ\MF^[pýT�ÃÀfÿ÷SZaTV?Xq]ÖHWJ1HKJM[

LQUW]^PQ]^aTSZF¨_Kg'_hHK[`o HKJT[�HK]^oR[%]x_qiMUWLQi~LQUKHK]^LQa®SZF~HKLRHKJT[�_Kw.NTSQUK[�LZubi®LOiMNMFxScHW]ILOa��
Ú`DÂ_W_hNToR]^aMPpHWJTScHqHWJM[%[elcSZF^NTSZHK]^LQa8LZu_ÄTHKaM[f_K_q]x_yHKJT[%\M]IPOPQ[f_rHq\~LZHhHWFI[`aM[`dvÃ}]Ia8HWJM[�_hg�_hHK[`o8�

Ä.Å



A SU_N9DCE`N7:9�?4-N>:9W7I,.PW72?L-ePWq�7I7:\Bv�,.PnVX,.\N7�]^Z�>I38V~qN?L14?4-�M�CW`N72Þ�?4PQqePW38_�9W>I72>:3	\�7.�
�H389�CW`N7o]�7I-N>p`NVX,.9Q«0qN9Q38]N1L7IVÏCE`N?LP�MK,�587t,XSU_�9QCE`�7I9�Ðkz�SU3814\0PWq�7I7I\u?L-N>I9Q7�,.PQ7�v(`N?4>p`
VX,.«.7:P��238�I,oPQC�Z�147�9W_N-�P(S§,T9nVX389Q7�SU7�,.PQ?4]N1L7~�§PQ7I72Cp,.]�1472ÅN� Ã �|�

ÅÆ�ÇzÈzÉËÊ1Ì-ÍËÆ�ÎfÏtÍ Ð+Ñ ÒÓÍÃÔ�ÑÖÕ×Ô�ÍØÎzÈ1Ì�Ñ"Ù
Ú§Î�Û"Æ�ÔÖÇ	ÍØÉ Ñ"Ü�ÝµÞ_ÈzÉ/Étß�à%ÊzÉÃÈ%Ê1Ì-ÍËÆ�Î á1â	â ãåä	æ	â
Ú§Î�Û"Æ�ÔÖÇ	ÍØÉ Ñ"Ü�ÝèçéÍØÎ	ÍÃÔWÊzÉ[Ñ+à%ÊzÉÃÈ%Ê1Ì-ÍËÆ�Î á1â	â á	ázêëá
ì Æ�ÔíÇ	ÍÃÉ Ñ"Ü�ÝµçéÍÃÎ	ÍØÔ�Ê[Éîß_à%Ê[É/È%Ê�Ì-Í Æ�Î á1â	â æêðï�ï
ì Æ�ÔíÇ	ÍÃÉ Ñ"Ü�ÝµçéÍÃÎ	ÍØÔ�Ê[Éîß_à%Ê[É/È%Ê�Ì-Í Æ�Î á1â	â	â ñ�ï�êëá

mg,.]N147�ÅN� Ã���Ú 7I-N>p`NVX,.9Q«0>:38VXqN,.9W?LPW38-NPnSU389{9W_�-NP)3.S�CE`N7�PQZ�PQCW7IVóSU389(PQCp,T-N\H,.9Q\u/�²��
A)1L1HCE`N7:PW729W_�-NP�v#7I9W7)\N38-N7�3.-R,�Å^Ð b ;Ê±��)²g7I-KCW?4_NVé+W+W+�v(?GCE` Ã Î a ;0]R_�PW?4-�Mt�14?LPWq
Ã Î8Î.Î�z b Ò6z a8a ¬�_NPW?L-NMRCE`N7t]�3	3.147�,T-y7:587:-	z�Å�z�qH,.9Q?LC�Zyq�9W38]N1L7IV��xA)1L1�9W_�-NP@3.S#CW`N7tPE,.V~7
q�38qN_N14,TCE?L38-ePW?L�I7@_NPQ7�CW`N7@PE,.V~72PW7:7I\�¬�qN9Q3	\N_�>I?4-�M~?L\N7I-KCW?4>�,T1�9W7:PW_N1GCEPI�

ê `N?41L7�CE`N7(PDCE9E,�CE7IMTZo3.S�38-N1LZ�7:5T,.1L_H,TCE?L-NM2-N7|v ?4-�\N?L5�?4\�_H,.14P�?4P�q�38PWPQ?4]N1L7�SU389�PQCE,.-	z
\H,.9Q\~,.-N\oA�O2�u/@²�PI¬K?GC�?4P�-N7I?GCE`N7:9�,.P�PQCW9E,.?LM8`KCWSU389Dv�,.9Q\xCE32?LVXqN1L7IV~7I-KCg-N389�,.P�CW?4V~7
PE,�5�?4-�M�SU389�<�[���P:��mn`N?LP�?4P�]�7I>I,._NPQ7�,�-N7:vèqN9W3.M89E,.Vv(?41L1	>p`N,.-NM87�CW`N7�FNCW-N7IPQP�PW>I3.9W7IP
3.S�,T141�CE`�7�SU_N-�>:CE?L38-NP{CE`H,TC�?LC{>I,.141LPI��+�-Ê,.\N\N?GCE?43.-Ê,~-N7:v SU_N-�>:CE?L38-Bv(?4141�>p`N,.-NM87�CE`N7
PW>:389W7:Px3.S{,.1L1�CE`N7eq�9W38M89W,.V~P�v(`N?L>p`r>�,.1L1�?LC�¬g?4-�CW_N9W-�>p`H,.-NM8?L-NMÊCW`N7XFNCW-N7IPQPo3.S{,.1L1
CE`�7�3.CE`�7I9�SU_N-�>:CE?L38-NP�CE`H,TC�CE`N38PQ7�qN9Q38M89E,TVXP#>�,.1L1���mn`^_NP�CW`N7�PQq�7:7I\B_NqR\N7:q�7:-N\NPn38-
CE`�7�?4-KCW7I9W>:38-N-N7:>:CW?438-03.S�CW`N7�qN9Q38M89W,.VXP{,.-�\0SU_N-N>|CE?L38-NP(v(`N?4>p`Ê5T,.9Q?47:P{SU9Q38V�9W_N-�CE3
9W_�-���±�36v#7:5.7I9n,21µ,T�:Zo7|5.,T14_H,TCW?438-t,T14M8389Q?LCW`NV%v�,.P�?4V~qN147:VX7:-KCE7I\t,T-N\�MK,�5.7�,@PWVX,.1L1
PWq�7I7:\Ê?L-N>I9Q7�,.PQ7.��mn`N7�,.14M.389W?GCE`NV�_NPW7:\0?LP(M8?L5.7I-B?4-RFHM8_�9W7@ÅN� a �

mn`N7�PQ7I>:38-N\ÊVX,.?L-BCW7I>p`N-�?4w^_N7�_�PW7I\�CE3~w^_N?4>p«T7I-ÊCW`N7}9Q_N-	z�CE?4V~7IP�v�,.P(CE3~9W7:\N_N>I7
CE`�72q�38q�_N1µ,TCW?438-J���H389�,xPDCE7I,.\�ZRPDCp,TCW7�/�² ,.14M.389W?GCE`NV½CW`N7~�§VX,��	?4Vx_�Ve��-^_NVx]�7I9�3.S
?LCW7I9W,TCE?L38-NPI¬�,.-N\y`�7I-N>:7~9Q_N-	z�CE?4V~7�?4P�qN9Q38q�389QCW?438-H,T1�CW3�CE`�7oq�38q�_N1µ,TCW?438-�PW?L�I7T��mn`^_NP
9W7:\N_N>:?4-NM�CW`N7�q�38qN_N14,TCE?L38-}SU9Q38V Ã�b8b8b �§,.P�_NPQ7I\t]KZx�2?4-�-N7�,.9n� Ã Î8ÎTÅ^�W��CE3 a Ð b PW`N3._N14\
]N9Q?4-NM},.qNqN9Q3���?LV�,�CE7I1GZo,2SU38_N9DSU3814\tPWq�7I7:\e?4-�>I9W7I,.PW7T��±�36v#7:587:9#CW`N7�\�3kv(-�PW?4\�7)?4P�CW`H,TC
SU38_N9�CW?4V~7IP�SU7|v�7:9g?L-N\N?L5�?L\N_H,.1LP�,.9W7�7��N,TVX?L-N7I\},.-N\@`N7:-N>I7�CE`N7�qN9Q38]H,.]N?L14?GC�Z)3.S�FH-N\�?4-NM
,ePW3.14_�CW?438-y?LP�9W7:\N_N>I7:\��xm�3RCE9QZ=,.-N\u3.��PW7|C2CE`N?LP)CE`N7xCW`N9W7:7xv�,�Zy>:38V~qH,.9W?LPW38-=v�,.P
>�,T9W9W?L7I\B38_�C��UPW7I7@PQ7I>:CW?438-0Ä��®ÄK�|�

ÄKÐ



ò ú8þ[ó�ûÄß�ê ç�æ�ûnékÿnã8ý�ûnÞ´úbÞ æ^ûÄß ä úbåMæNú.ÿbßKü¬a
ò ú8þ[ó�ûÄß�ê â	þHý®î^þ	úTèyÞ´úbÞ æ�ûÄß ä ú�åTæNú.ÿbß8üla
= ýTþ ß^úbéMì e þHý®î^þ	úTèô9 ã�û ÿ¨ìÄß â	þNý®î^þ�úTè â�ýMâ�æ�åKú.ÿnã8ýkû
= ã�û	ü´ÿ¨ìÄß ç�æ^ûné�ÿnã8ýkûnÞD; A ïåa_a[a�ïF;µh ænÞ~ß8üN^�õå9öa
÷ ç	úTû�õ%ý®çå; A ïåa[a[a�ïF;èh úKþ�ß æ�ûÄß ä ú�åTæNú.ÿbß8ülaG�ß.ÿQ9 úbÞ æ�ûÄß ä ú�åTæNú.ÿbß8üla

= ýTþ ß^úbéMì e þHý®î^þ	úTèô9 ã�û ÿ¨ìÄß â	þNý®î^þ�úTè â�ýMâ�æ�åKú.ÿnã8ýkû
= ã�û	ü´ÿ¨ìÄß ç�æ^ûné�ÿnã8ýkûnÞD; A ïåa_a[a�ïF;µh ænÞ~ß8üN^�õå9öa
÷ ç_9 ã¨Þ æ�ûÄß ä ú�åTæNú.ÿbß8üG�ß.ÿ ß^úbéMìøý®çå; A ïJa[a[a¨ïF;èh úbÞ æ�ûÄß ä ú�åTæNú.ÿbß8üla

C ä úbåMæNú.ÿbß ú�å�å æ^ûÀß ä ú�åMæHú.ÿbß8ü�â�þNý®î^þ	ú®èBÞ|a
C ä úbåMæNú.ÿbß ú�å�å æ^ûÀß ä ú�åMæHú.ÿbß8ü ç¨æ^ûnékÿnãKýkûnÞ|a

��?LM8_N9W72Å�� a�� mn`N7},.1LM8389W?GCE`NV�_NPQ7I\0SU3.9(CW`N7@VX?L-N?4VX,.1�7:5T,.1L_H,TCE?L38-R3.S�qN9W38M.9E,.V~P(,.-N\
SU_N-N>|CE?L38-NPnSU389{<�[���P:�

A)-N3TCE`N7:9�V~7:CE`�3	\tCE`H,�C#v�,.P�>:38-NPQ?4\N7:9W7I\�]N_�C�-�3.C�?4V~qN147:VX7:-^CW7I\tv�,TP#CE`�7)`H,.PQ`	z
?4-�M�3.S�q�9W38M89W,.V~P�,.-�\XCE`�7I?49�FNCE-�7IPWPQ7IP:�#�H389�CE`�?4P�7I,.>p`eqN9Q38M89W,.V�?4P�,.PWPQ3	>:?µ,TCW7I\Xv(?GCE`
,�_N-�?4w^_N7)-^_NV~7I9Q?4>�?4\N7:-^CW?LFH7:9�,T-N\�CE`�7�>I389Q9W7:PWq�38-N\N7:-N>I72]�7:C�v#7I7:-BCW`N?4P�,.-N\�CW`N7�F�CQz
-N7:PWP�3.S�CW`N7)q�9W38M89W,.V�?4P#PQCW389W7:\e?4-�,�\H,TCE,.]H,.PQ7)3.S�PQ38V~7�SU389QV0�gmn`N7)CE`�7I389DZ�?LP�CW`H,TC
CE`�7�7:-N>I3�\N?4-�M�3.S�CE`N7{CE9W7:7IP�,.-N\�1L3	3.«�_NqX3.S�CE`�7{5T,.1L_N7�>I,.-�]�7{>�,.9Q9W?47:\X3._�C�9W,.qN?L\N1LZ.�
±�36v#7:5.7I9tv(?LCE`rCW`N7R?4V~qN147:VX7:-KCp,TCW?438- 3.S{CE`N7R-N3.-	z�7|5.,T14_H,TCW?438-�3.S{3814\r?L-N\N?L5�?L\N_H,.1LP
,.-N\tCE`�7{V~?4-�?4VX,.1	q�9W38]H,T]N?41L?LC�Z�3.SJC�v#3�?4\N7:-^CW?4>I,.1N?4-�\N?L5�?4\�_H,.14P�]�7:?4-NM@9W7I,.>p`N7:\�?LC�v�,.P
-N3.C(\�7I7IV~7I\�CE3t]�7},T\�5T,.-KCp,.M87:38_NP(7I-�38_NM8`BCE3t_NPQ7.�

Ì/��� ø 5z�÷�%$.-/+

Ú 7:?4-NM PQCW3	>p`H,TPQCE?L>uqN9W3�>I7:PWPW7:\ M87:-N7:CW?4>uqN9W3.M89E,.V~V~?4-NM�PDZ�PQCE7:VXPÊ,.9W7u-N3TC07:-KCE?49Q7I1GZ
CE9Q?L5�?µ,T18CE3)CW7IPQCI��±�36v#7:5.7I9�CE3�7I-NPQ_N9W7�CW`H,TCgCE`N7#PQZ�PQCW7IVøv�,.P�v#389Q«�?L-NM�?GCgv�,.P�q�38PQPW?4]�147
CE3t>I,.9W9DZR38_�C{PW3.VX7�CW7IPQCWPI�

mn`N7�qN9Q38M89W,.V?4-KCE7:9WqN9Q7:CE7:9�v�,.P�CE7:PQCW7I\o]KZ�7|5T,.14_H,�CE?4-�M�qN9Q38M89W,.VXP�v(`N38PQ7n38_�CWqN_�C
v�,.P�«^-N36v(-�� +�C~v�,.Pe,.1LPW3u>p`N7:>p«.7I\ ]KZ 7:5T,.1L_H,TCE?L-NMyqN9Q38M89E,TVXPoSU9W3.Và,.>:CW_H,.1nCE7:PQC
9W_�-NP�CE3R7:-NPW_N9Q7xCE`H,�C�CE`N7oPDZ�PQCE7:V¹v�,.P2qH,.PQPW?4-�MB,.141�CE`N7t,TqNqN9W3.qN9W?4,TCE7}?4-�SU389QV�,�CE?43.-

Ä8Í



>I3.9W9W7:>:CW1LZ8�
mn`N7)PDCp,.-�\H,.9W\X>p`N7I>p«oSU389�M87:-N7:CW?4>�,.14M.389W?GCE`NVø,.-N\XqN9W38M.9E,.V~VX?L-NM�PDZ	PDCE7:VXP#?4P�CE3

PW7:7I\eCW`N7�q�38qN_�1µ,TCW?438-tv(?LCW`e,}PQ3814_	CE?43.-~CW`H,TC#?4P�«�-�3kv(-XCE3�]�7)M.3	3�\�,T-N\�>p`N7:>p«XCW`H,TC
?LC�?4P�qN9W3.qH,.MK,TCW7I\ÊSU9Q38VÏM87I-�7I9E,�CE?43.-ÊCE3eM.7I-N7:9E,TCW?438-=>:389W9Q7I>|CE1LZ.��mn`N?LP�v�,.P2\N38-N7�SU389
CE`�7{PDZ�PQCE7:VXP:��±�36v#7:587:9#?GC�PW`�38_N14\t]�7(-N3.CE7:\oCE`H,TC�CW`N?4P�?LP�-N3.C�-N7:>I7:PWPE,T9W?41GZo,2>I3.9W9W7:>:C
CE7:PQC~SU389tCE`N7Ê<�[���P~PQZ�PQCW7IV�� mn`N?4P~?4Pt]�7I>�,T_NPW7=?GS�CW`N7�PW381L_�CE?L38-è_�PW7IP�,uSU_�-N>:CW?438-
�ä,TP}v#38_N14\�]�7X\N7IPQ?49W,.]N147tSU389�>p`N7I>p«^?L-NM=CE`N7XPQZ�PQCW7IV���CE`�7I9W7X?4P},Ê>p`H,.-�>I7�CW`H,TC�CE`N7
SU_N-N>|CE?L38-�V~?4M8`KC�-N3.C#qN9Q38qH,.MK,�CE7I\J��mn`N?4P�v#38_N14\�3	>:>I_N9�?LS�CE`N7�3.CE`N7:9�qN9Q38M89W,.VXP�CW`H,TC
_NPQ7x?LC�\N3�-�3.C�`H,�5.7o,�qH,.9DCE?L>I_N14,.9W1GZeM83�3	\�FNCE-�7IPWP:��+�S�CW`N7�SU_N-N>|CE?L38-Ê?LP�9Q7IqN14,.>I7:\y,TC
PW3.VX7oq�38?4-KC2CW`N7I-uCE`N7tPQ3814_�CW?438-=v(?L141�]�7t,.1GCE7I9Q7I\�¬�qN9Q38]H,.]�1LZÊSU3.9�CE`N7ov#389WPQ7.�Ê�§mn`N7
7|�	>:7Iq�CW?438-BCE3oCE`�?4P(?4P�CW`N7@VX38-�3.CE38-�7�<�[�� ,T14M8389Q?LCW`NV0¬�PW7:7}PQ7I>|CE?43.-ÊÐ��®ÅN�Ñ�

ÄKÒ



¶ � 
�� º�¼ ÷ ù

ú û � ¼ ÷ ñ§� ¼ ¸¹ºõ
� � ¼ ¾ ö �º�¾

<	?L-N>I7�M87I-�7:CE?L>}q�9W38M89W,.V~VX?L-NMo?4P�,~PDCE3�>p`H,.PDCE?4>}qN9W3�>I7:PWP�?LC{?4P(-N3.C�q�38PWPQ?4]N1L7�CW3X\N9W,�v
>I3.-N>I1L_NPW?L38-NP�SU9Q38V�,�PW?L-NM8147�9W_N-J��+�-NPQCW7�,.\RCE`�7�qN9W3.q�7:9QCE?L7IP�]�7I?L-NMxV~7�,.PQ_N9W7:\RPW`N3._N14\
]�7R,�587I9W,.M87:\r3k5.7I9t,Ê-^_NV�]�7:9x3.SnCE9Q?µ,.1LPI��mn`N7R-^_NVx]�7I9}3.SnCE9Q?µ,.1LP�SU389}7�,.>p`r3TSnCE`N7
V~7:CE`�3	\NP(\N?LPW>:_NPWPQ7I\y`N7:9W7@5.,T9W?47:PI�#mn`N7�-^_NVx]�7I9{\N7:q�7:-N\N7I\Ê38-�CW`N7@CE?4V~72CE`H,�C{v�,.P
,�5T,.?414,.]N147Ê,.-N\ CE`N7yCW?4V~7ÊCE`H,�CB7�,.>p`�CE3�38«�¬�,.PBVX,.-KZßCE9Q?µ,.1LPR,.PBq�38PWPQ?4]N1L7=v(?LCE`�?4-
CE`�38PW7@>I3.-NPQCW9E,.?L-^CWP(]�7:?4-NMt>�,T9W9W?L7I\B38_�CI��mn`N7�-�_�Vx]�7:9(3.S�9Q_N-NPnSU389n7I,.>p`Ê?LPnM8?L5.7I-�?4-
Cp,T]N147�Ð	� Ã �

A�14M83.9W?LCW`NV ²�38qN_N14,TCE?L38-0<	?4�:7 Ó{_NVx]�7I9(3.S�³{_�-NP
A)O2� Ã�b8b8b Ã Ä
A)O2� a Ð b a�Ã
<�/�² Ã�b8b8b Ã Å
<�/�² a Ð b Ä.Í
<	[��#¬H389W?LM8?4-H,T1 a Ð b Ã�b
<	[��#¬H>I9W3.PWPDz�Vx_�CE,TCE?L38- a Ð b Ã.Ã
<	[��#¬�<	A�Ó�[ a Ð b Å b
<	[��#¬HVX38-�3.CE38-�72>I9W3.PWPDz�Vx_�CE,TCE?L38- a Ð b Ù
m�,T]N147�Ð	� Ã�� mn`N7@-^_NVx]�7I9(3.S�9W_N-�P(SU3.9n7�,.>p`�3.S�CE`N7�,.1LM8389W?GCE`NV~P�\�?4PW>:_NPWPQ7I\��

Ä Ù



Ý���� ü �!-Ð�%*%�!� ÇDS@Èõ57*Û$. 5z-Ð�%�

�H389oCE`N70qN_N9Qq�38PQ703TS2V�,T«�?L-NMu>I38V~qH,.9Q?4PQ38-NPX, -^_NVx]�7I9X3.S�9Q_N-NPX_NPW?L-NM�PDCp,.-�\H,.9W\
M87:-N7:CW?4>2qN9Q38M89E,TVXV~?4-NMx,.-N\0,._�CE3.V�,TCW?4>{SU_N-N>:CW?438-B\N7|FH-N?GCE?43.-ev�7:9W7�q�7:9QSU389QVX7:\���A)P
\N?LPW>I_�PWPW7:\s?4-�PQ7I>|CE?43.-sÄ��ÑÄ	¬gCE`�7IPW7ev#7I9Q7e\N38-�7R,TC�C�v#3y\N?G�J7:9W7I-KC�q�38q�_N1µ,TCW?438- PW?L�I7:PI�
��?LM8_N9W7nÐ	� Ã PQ`N36v(P�CW`N7(>I_NVx_�1µ,TCW?L587nq�9W38]H,T]N?41L?LC�Z�3.S�FH-N\N?L-NM�,@>:389W9Q7I>|C#PQ3814_	CE?43.-o3k5.7I9
CE`�7�147:-NM.CW`Ê3.S�,�Ð b M.7I-N7:9E,TCW?438-09W_N-����H9W38V CW`N?4P{?LC�>�,T-Ê]�7�PW7:7I-=CW`H,TC{v(?LCE`Ê,XSU_N1L1
PW?L�I72q�38qN_N14,TCE?L38-�3TS�A)O2��P�CE`�7I9W72?LP(,x`N?4M.`RqN9W38]N,.]N?41L?LC�Z~3.S�FH-N\�?4-NMt,oPW3.14_�CW?438-��gA)P
v#38_N14\è]�7B7���q�7I>|CE7:\ 9W7I\�_N>I?L-NM CW`N7�q�38q�_N1µ,TCW?438-rSU9Q38V Ã6b8b.b CW3 a Ð b 9Q7I\N_N>:7IP~CE`N7
14?L«.7:14?4`�3	3�\�3.S�FH-N\�?4-NMX,oPW381L_�CE?L38-��

0 5 10 15 20 25 30 35 40 45 50
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Generation

C
um

la
tiv

e 
P

ro
ba

bi
lit

y 
of

 fi
nd

in
g 

a 
co

rr
ec

t s
ol

ut
io

n

SGP, population = 250
SGP, population = 1000
ADF, population = 250
ADF, population = 1000

��?LM8_N9W7)Ð	� Ã�� /29E,.qN`�3.S�CE`N7)>I_NVx_�1µ,TCW?L587{qN9Q38]H,.]N?L14?GC�Zt3.S�FH-N\N?L-NMo,�>:389W9Q7I>|CnPW381L_�CE?L38-
CE3oCW`N72CE7IPDC{qN9W38]�147IV ,.MK,.?L-NPQCnM.7I-N7:9E,TCW?438-RSU389nA)O2��P{,.-N\BPQCE,.-N\H,.9Q\=/@²g�

+�-X>:38V~qH,.9W?LPW38-}CE3@A�O2��P�PQCp,T-N\H,.9Q\XM87:-N7:CW?4>�q�9W38M89W,.V~VX?L-NM)PDCE9W_�M8M8147:P�CE32FH-N\~,
PW3.14_�CW?438-��gA)MK,T?4-e,TP#v#38_N14\�]�7�7|�	q�7:>:CW7I\RCE`N7)?4-N>:9W7�,TPW7I\�q�38q�_N1µ,TCW?438-~?4V~qN9Q3k5.7IP�CE`N7

Ä8Î



qN9Q38]H,.]N?L14?GC�Zt3.S�FH-N\N?L-NMo,xPQ3814_�CW?438-J¬�`�3kv#7:5.7I9(]�3.CE`B,.9Q7)\N?LPQCW?4-N>|CE1LZ~?L-�SU7I9Q?4389�CE3x7|587:-
CE`�7nPWVX,.141^q�38qN_N14,TCE?L38-�A)O2�=9W7IPQ_N1LCWPI�gmn`N7(>I38V~qH,.9Q?4PW3.-�]�7:C�v#7I7I-~CE`N7�q�7:9QSU389QV�,.-�>I7
3.S�CE`N7t14,.9WM87�q�38q�_N1µ,TCW?438-ÊPQCp,T-N\H,.9Q\�/@² ,.-�\�A)O2��P2?4P@,RPW?LVX?L1µ,.9{9W7:PW_N1GC2CE3RCE`�38PW7
?4-��2?4-�-N7�,.9�� Ã Î8Î.ÅK�|�

Ý��Z� 7 "1��$'& ���.+��É*�$O��ó3 

mn`N7�>:_NVx_N14,TCE?G587�qN9W38]N,.]N?41L?LC�Zo3TS�FH-N\N?L-NMo,�>:389W9Q7I>:C�PW381L_�CE?L38-~CW3�CE`�7�qN9W3.]N147:Våv(?GCE`
CE`�7t,.14M83.9W?LCW`NVÏ\N7IPQ>I9Q?4]�7I\u?4-yPQ7I>:CW?438- Ä�� a ?4-y>:38VXqN,.9W?LPW38-ÊCW3RCE`N7~<N/@² ,T-N\uA�O2�
,.qNq�9W3K,.>p`�7IP�?LPgPQ`N36v(-x?4-�FHM8_N9Q7nÐ	� a �g��9Q38V CE`�7IPW7�9W7IPQ_N1LCWP�?GCg>I,.-x]�7�PQ7I7I-}CE`H,TCgv(`N?41L7
CE`�7�CW7I>p`N-N?Lw^_N7�q�7I9DSU389WV~P�]�7|CWCE7:9gCW`H,.-�PQCp,T-N\H,.9Q\t/�²�¬6?LC�?4P�PQ?4M8-N?GFH>�,T-^CW1LZ�v#389QPW7#CW`H,.-
A�O2�gPI�

0 5 10 15 20 25 30 35 40 45 50
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Generation

C
um

la
tiv

e 
P

ro
ba

bi
lit

y 
of

 fi
nd

in
g 

a 
co

rr
ec

t s
ol

ut
io

n

SGP, population = 250
ADF, population = 250
Original SEFs, population = 250

��?LM8_N9W7)Ð	� a�� /29E,.qN`�3.S�CE`N7)>I_NVx_�1µ,TCW?L587{qN9Q38]H,.]N?L14?GC�Zt3.S�FH-N\N?L-NMo,�>:389W9Q7I>|CnPW381L_�CE?L38-
CE3oCW`N72CE7IPDC{qN9W38]�147IVéSU389nA�O2��P:¬�CE`�7@FN9WPQC)<�[�� ,.14M.389W?GCE`NV�,.-N\Ê<N/@²g�

A)1GCE`N38_�M8`eCE`N7@PQ_Nq�7:9W?L389�q�7I9QSU3.9WVX,.-N>I7)>I38V~qH,.9Q7I\RCE3oPDCp,.-N\N,.9W\Ê/�²s?4Pnq�9W38V~?4P�z
Å b



?4-�M�?GC�v#38_N14\t]�7(qN9W7|SU7I9E,T]N147nCE3@`H,�5.7�q�7I9DSU389WVX,.-N>:7n>I38V~qH,.9W,.]N147#CE3@A�O2��P�v(`�?4>p`~?4P
-N3.C(CW`N7@>�,.PQ7.��mg3t7|�	qN14,.?4-Rv(`KZRCE`�?4P(?4P�v#7}>I,.-�7|��,.V~?4-N7�CW`N7@\N7:CE,.?41LPn3.SgCW`N7@9W_N-�PI�
mn`N7�M89E,TqN`0?L-RFHM8_N9Q7xÐ	�®ÄtPW`N36v(P(CE`N7@FNCE-�7IPWP�3.S�CE`N7�]�7:PQC�?4-N\�?L5�?4\N_N,.1�,TC{7I,.>p`ÊM87:-	z
7I9W,TCE?L38-�¬�SU3.9�,t>I3.-^5.7I9QM87I\ÊCW9W?4,.1�,.-�\=,xC�Z�qN?4>I,.1�-N38-	z�>I38-K587:9WM87:\Ê9Q_N-��2�§³{7:>�,.1L1JSU9W3.V
Cp,T]N147�Ä�� Ã CE`H,TC)CE`N7�F�CE-N7:PWP23.S�,e>:38-K587I9QM87I\u?L-N\N?L5�?L\N_H,.1�?4P b �Ñ�ymn`�7xVX3.PQC2-N3TCp,.]N1L7
SU7�,�CE_N9Q7�3.SHCE`�?4P�M89W,.qN`x?LP�CE`N,TC�CW`N7�FNCW-N7IPQP�?L-�CE`�7�C�Z�qN?4>I,.1�9Q_N-o?4Pg-N3.C�V~38-N3.CW38-N?L>�,.1L1LZ
\N7:>I9W7I,.PW?L-NM�A|�emn`�?4P@?4P�?4- >I38-KCW9E,.PDC}v(?GCE`uCE`N7~-N389QV�,.1�]�7I`N,65�?L38_N9@3.SnPDCE7�,T\�ZuPQCE,TCE7
,.1LM8389W?GCE`NV~PI�(+�-yV~38PQC�PQCW7�,.\	Z=PQCE,TCE7o/�²�P�CW`N7x>p`N3.?4>I7�3.S�,�q�3	389{?4-�\N?L5�?4\�_H,.1�CE3e]�7
9W7:qN1µ,T>I7I\oV~7�,T-NP�CE`H,�C�CE`N7�]�7:PQC�?4-�\N?L5�?4\�_H,.1�>�,.-N-�3.C�]�7n1438PDC�,.-N\oPQ32CE`N7�]�7IPDC�FNCE-�7IPWP
>�,T-e-N3.C�?4-N>:9W7�,TPW7.Ñ6��A�1LCW`N38_NM8`X?4-B<	[��gP#CE`�7�]�7:PQCn?L-N\N?G5	?L\N_H,.1LP�?4-�7I,.>p`Rq�38qN_N14,TCE?L38-
,.9Q7{q�9W3.CW7I>:CW7I\X?LC�?4P�5.7I9QZ~q�38PWPQ?4]N1L7�SU389�CE`N7(]�7IPDC�qN9Q38M89W,.V CE3�>�,T141NPQ7:587:9E,.1�SU_N-N>|CE?L38-NP
PW3.VX7�3.S�v(`�?4>p`=VX,�ZB-N3.C�`H,�587x,~M83�3	\RFNCW-N7IPQP�?4-�>I38V~qH,.9Q?4PQ38-�CW3XCW`N7}9Q7IPDC�3.SgCE`N7
SU_N-N>|CE?L38-xq�38qN_N14,TCE?L38-���+�S�38-N7�3TSHCE`N7�SU_�-N>:CW?438-NP�_NPW7:\o]^Z}CE`N7#>I_N9Q9W7:-^C�]�7IPDC�qN9Q38M89E,TV
?4P�9Q7IqN14,.>I7:\t]^Zo,@-�7:vßSU_�-N>:CW?438-oCE`�7I-tCE`N7n]�7IPDC�F�CE-N7:PWP�3.S�CW`N7nqN9Q38M89E,TV q�38qN_N14,TCE?L38-
v(?41L1JqN9Q38]H,.]�1LZe?L-N>I9Q7�,.PQ7X�Uv#389WPQ7I-����

mn`N7{>p`H,.-N>:7)3.S�,�M83�3�\~>I,.-N\N?L\H,TCW7{q�9W38M89W,.V½]�7I?L-NM@_NqNPW7|C�]KZ~,@PW_N\�\N7I-e>p`N,.-NM87
?4-X38-N7{3.S�CW`N7�SU_N-�>:CE?L38-NP�?LC�>�,T1414P�?4P�,@C�v�3Tz�7I\NM.7I\RPQv#389Q\���+�C�?LP#\N7|CE9Q?4V~7I-KCp,.1H?L-XCW`H,TC
CE`�7)qN9Q38M89E,TV�q�38q�_N1µ,TCW?438-ov(?L141�`H,�587),.\H,.q�CW7I\�CW3�_NPQ7)CE`�7�SU_N-N>|CE?L38-�?L-X?GCEP�qN9W7|5	?L38_NP
PQCE,TCE7)�§PQ?4-N>:7#M.3	3�\@PW7IM.VX7:-^CWPg3TSN>I3�\N7�PW_N>p`x,.P�CE`N7�>�,.1L18CE3(CE`H,�C�SU_�-N>:CW?438-@v(?41L18PWqN9Q7�,.\
CE`�9W38_NM.`0CE`�7}q�38qN_N14,TCE?L38-�����mn`^_NP{v(`N7I-0CE`N?LP(SU_�-N>:CW?438-0?4P(>p`H,.-NM.7I\0CW`N7I9Q7�?LP{1L?4«T7I1LZ
CE3Ê]�7R,=>:38-NPQ?4\N7:9E,.]N1L7Xv#389WPQ7I-N?L-NMu?4-�F�CE-N7:PWPt,.Po,09W7IPQ_N1LCI�u±�36v#7:587:9~CW`N?4P}PW`N3._N14\
?4-KCW9W3�\N_N>I7{,@7:5.3814_�CW?438-N,.9QZ�qN9W7:PWPW_�9W7�CW3@_NPW7{38-N1GZt,�SU7:v SU_N-�>:CE?L38-NP:¬�PQ?4-N>:7nCE`N7(SU7:v#7I9
CE`�7n-�_�Vx]�7:9�3.S�SU_N-N>|CE?L38-NP�_NPQ7I\oCE`N7n1L7IPQP�14?L«.7I1GZ}CW`H,TC�3.-N7�v(?41L1	]�7nPW_�\N\N7I-�1LZo,T1LCE7:9W7:\��
mn`N?LP0]N?4,.PRCE36v�,.9W\NP0qH,.9QPW?4V~38-KZ PQ`N38_N1L\ ]�7�]�7I-N7|FH>I?4,.12CE3èqN9W3�\N_N>:?4-NM M87I-�7I9E,T141LZ
_NPQ7:SU_N1�SU_�-N>:CW?438-NP:¬8PW?L-N>I7�?LC�?LP�qN9Q7:SU7:9W9W7:\xCE32`H,�5.7(,�SU7:vsSU_N-N>|CE?L38-NP�>I,.141L7I\�9Q7Iq�7�,TCW7I\N1GZ
C¯ý´HY_KJMLONMF^VsaMLZHy\®[tSQ_W_hNMop[fVpu{UKLOoõHKJM[÷PQUvSZiMJpHWJTScHyLQaMF^g£S�UWNMasXqJM[`UK[qHWJM[ÁÄMHKaM[f_K_BLZu¨HWJM[Â\~[`_hH

]^aTV�]^l.]xV�NTSQF�ScHq[fSQdvJ8PQ[eaT[eUvScHK]^LQa8V�[`deUK[fSQ_K[`_y]^a7SRopLQaTLZHKLOaM]xdÂu=SO_hJT]ILOa8d`SZa7dELQa'lO[eUWPQ[Q�
Ó`kYJM[ V�[f_KdeUK]^i�HK]^LQaÉLZu�]Ia®dEUW[`SQ_K]^aMP1SQaTV V�[`deUK[fSQ_K]IaMP?]^_pXq]IHKJÐUW[`_Ki®[fdÜHpHKL1HWJM[WÄMHKaT[`_W_poR[eHKJML�V

NT_K[`Vz]^azHWJM]^_÷iMUWLQ\MF^[eo7�µý´unS|a'NMop[eUW]^d`SZF^FIg8PQUW[`SZHK[eUµÄMHKaM[f_K_Â]Ia®V�]^d`ScHW[`_tSZa ]^opiMUKLclO[eop[ea.HqHWJM[ea#HKJM[
V�[f_KdeUK]^i�HK]^LQa®_YLZu�]^aTdeUK[fSQ_K]IaMPRLQUGVM[`dEUW[`SO_h]^aMPRXBLONMFxV|UW[elO[eUv_h[O�

Å Ã



0 5 10 15 20 25 30 35 40 45 50
0

2

4

6

8

10

12

14

16

Generation

F
itn

es
s

Typical Run
Converged Run

��?LM8_N9W7�Ð	�®Ä � /@9W,.qN`e3TS�CW`N7�FNCW-N7IPQPn3.S�CE`N72]�7IPDCn?4-N\�?L5�?4\N_N,.1�3TSg7I,.>p`BM87I-�7I9E,�CE?43.-�SU389
,�C�Z�qN?4>I,.1H,.-N\~,�>:38-K587I9QM8?4-�M}9Q_N-oSU389�CE`�7n389W?LM8?4-H,T1N<�[��u,.1LM8389W?GCE`NVqN1L3.CWCW7I\t,.M8,.?4-NPDC
M87:-N7I9W,TCE?L38-��

Å a



9E,�CE`N7:9(CW`H,.-B143TCEPn3.S�SU_N-N>|CE?43.-NP(7�,.>p`�38-N1GZe>�,T14147:\B9E,.9Q7I1LZ.�
+�C�?4P�,.14PQ3s14?4«T7I1GZßCE`N,TCRCE`N7:9W7 ?4PB,.-�3.CE`N7:9RS§,.>:CW389B`H,.V~q�7:9W?4-�M�CE`N7 7:5.3814_�CW?438-J�

ê `N7:-R,�SU_N-�>:CE?L38-~?4P�9W7Iq�9W3�\N_N>I7:\e?LCWP�>p`N?41L\�?4P�qN14,.>I7:\�?L-~CW`N7)PQ143.C�qN9Q7:5�?438_�PW1LZt3�>I>:_	z
qN?L7I\ ]^Z ,T-N3.CE`�7I9@q�3�389Q7I92q�7I9QSU3.9WV~?4-NMR?L-N\N?L5�?L\N_H,.1ä�xmn`N7~-N7:v(1GZy>I9Q7�,TCW7I\�SU_�-N>:CW?438-
v(?41L1�CE`N7:9W7:SU3.9W7x38-�1LZ�]�7�>�,.1L147I\0]KZ0CW`N7xqN9Q38M89E,TVXP{CE`H,TC)>�,.1L147:\0CE`�7x9W7:qN1µ,.>:7I\=SU_N-�>|z
CE?L38-�¬	?4-R>I3.-^CW9E,.PDC(CE3oA�O2�gP�v(`N7I9Q7�?GSg,x-N7:v´SU_N-N>:CW?438-R?LPn>I9Q7�,TCW7I\B?LCn?LPn38-N1GZ�>I,.141L7I\
]KZ0CW`N7�PW,.V~7�qN9Q38M89E,TV»,TP)>�,T14147:\Ê38-�7�3.S�?GCEP)qN,.9W7:-^CWPI��mn`�7IPW7x,.9W7�FH9WPDCE1LZ0_N-N1L?4«T7I1LZ
CE3�]�7�qH,.9DCE?L>I_N14,.9W1GZÊM83�3�\�qN9Q38M89W,.VXPX�§,.P�SU_�-N>:CW?438-NP},.9Q7~9Q7IMK,T9W\N7:\r,.P�q�7:9QSU389QVX?L-NM
q�3	389Q1LZu?GS�CE`N7XqN9W3.M89E,.V~P@CE`H,TC�>�,.1L1�CE`N7:V q�7I9DSU389WV!q�3	389Q1LZ��|�0<	7:>I38-�\N1LZ CE`N7|Z�,T9W7
_N-N1L?4«T7I1LZ�CE3�]�7�_NPW?L-NMXCW`N7�-N7|v SU_N-N>|CE?43.-0?L-0CE`�7}PQ389QC�3.S�PQ?LCE_N,TCE?L38-0?GCEP(qH,.9Q7I-KC)v�,.P
_NPQ7I\=?L-Ê,.-�\=q�7:9QSU389QVX7:\�v#7I1L1�?4-��nmn`^_NP{CE`N7�SU_N-N>:CW?438-�>�,T-Ê]�7�9W7:MK,.9Q\N7I\Ê,.P�1L38PW?L-NM
CE`�7�1L?4-N«�,.M.7)CE3oCE`�7�>I,.141L?4-NM�qN9W38M.9E,.V~P(,.-N\BPW?GCE_H,�CE?43.-NP�CE`H,�C(V�,.\�72?LCEPnqN,.9W7:-^C{_NPQ7|z
SU_N1ä�#+�C{v�,TP{CW`N?4P(14?L-N«�,.M87�CW`H,TC{>�,._�PW7I\y;0389W?4,.9QC�ZR,.-N\y;�?4?4«^«^_N14,.?4-N7:-RCE3~?4-KCE9Q3	\N_�>I7
,0PQq�7:>I?4,.14?LPQC�Vx_�CE,TCE?L38-�?L-KCE30CW`N7R<�A�Ó)[ PDZ	PDCE7:V0�0mn`N?4P�38q�7I9E,�CE389@v�3.9W«.7:\s?4-uCE`N7
SU381L1436v(?4-NM�V�,.-�-N7I9 � ?LS#,R-N7I_N9W,.1�-N7|C�v�389Q«=v�,TP�]�7I?L-NMB9W7:qN9W3�\N_N>:7I\�CW`H,TC@_NPQ7I\�38-N7
3.S�CW`N7�9Q7IqN9Q3	\�_N>I7:\=-N7I_�9W38-NP{CE`N7:-Êv(?LCW`=,�Ð b ��qN9Q38]H,.]N?L14?GC�ZeCE`N7�9W7|SU7I9Q7I-N>:7�CE3~CE`N7
9W7:qN9W3�\N_N>:7I\0-N7I_N9Q38-Bv�,.P(PDv(?LCE>p`�7I\0CW3t9W7:SU7:9W7:-N>I7�CE`N7@>p`N?L14\ �§PQ7I7�PW7:>:CE?L38- a � Ò.�|�

Ý��c� � $'-Bþz"1+�5 ()*�57�t5z*�Í¢$'-/+ ���.+��!*Û$Q�%ó3 �

<	?L-N>I7�CW`N7e3.CW`N7I9}>�,._�PW7R3.SnCW`N7e-N38-�z�V~38-N3.CW38-N?4>~]�7I`H,�5�?438_�9�>I3._N14\s,.1LPW303.�J7:9xq�3Tz
CE7:-KCE?µ,T1�]�7I-N7|FNCEP�CW`N7�FH9QPQC�S§,.>|CE389�CE3e]�7x?4-K5.7IPQCW?4MK,�CE7I\yv�,.P)CW`N7o14?L-N«�,.M87.��mg3R>I,.9W9DZ
38_�C~CE`�?4P~?4-K587:PQCE?LMK,TCW?438-rC�v#3�SU_N9QCW`N7I9�,.14M.389W?GCE`NV~P�v#7I9W7�CE9Q?47I\J���2-�7�v�,.P�PQ?4V~qN1LZ
CE`�7B,.\N\N?GCE?43.-r3.S�,u-�7:v V�_�Cp,TCW?438-r3.q�7:9E,TCW389�CE3yCW`N7R]H,.PQ?4>B,.1LM8389W?GCE`NV!\N7:PW>:9W?4]�7I\
?4-ÊPW7I>|CE?L38- Ä�� a ��mn`�7oPW7I>:38-N\yv�,.P�CE3R>:38VXq�147:CW7I1GZ09Q7IqN14,.>I7}CE`N7oq�38qN_N14,TCE?L38-Ê9Q7IqN9Q3Tz
\N_N>|CE?L38-sVX7|CE`N3�\�v(?LCW`sCW`H,TCt_NPQ7I\ ?4-è<	A)Ó)[��UPW7I7BPQ7I>:CW?438- a �ÑÒ8��¬�v(?GCE`rSU_N-N>|CE?L38-NP
>I3.9W9W7:PWq�38-N\N?L-NMyCE3u-N7:_N9W38-�PX,T-N\sqN9W38M.9E,.V~P�CE3y-�7:C�v#389W«^PI�smn`N7�,.1LM8389Q?LCE`�V ?LPoPW3
PW?LVX?L1µ,.9�CE3�;0389Q?µ,.9DC�ZR,.-�\Ê;�?4?4«^«^_N14,.?4-N7:-���P�CE`H,TC(?GC(?4Pn-N3TC(9W7Iq�9W3�\N_N>I7:\Ê`N7:9W7T�

mn`N7eVx_	Cp,TCW?438- 38q�7I9E,�CE389}?4P�_NPW7:\s,TSÈCE7:9}CE`�7�-N7|v�SU_�-N>:CW?438-�,.-N\�qN9Q38M89W,.V SU389
ÅKÄ



CE`�7n>I_N9Q9W7I-KC�?LCW7I9W,TCE?L38-x?4P�>I9W7I,TCE7:\���+�S�CE`N7n-�7:v(1LZ�>I9Q7�,TCW7I\~qN9W38M.9E,.V%_NPW7:P�CE`N7nqH,T9W7I-KC
3.S�CW`N7{-N7:v SU_N-N>|CE?L38-~CW`N7I-XCE`N7�>�,.1L14P�CE3�CE`N7{qH,.9Q7I-KC�SU_N-�>:CE?L38-�?L-~CW`N7)-�7:v qN9Q38M89E,TV
,.9Q7xPQv(?GCE>p`N7:\ CW3R>�,.1L1�CW`N7o>p`N?41L\ÊSU_N-N>|CE?L38-��@mn`N?4P23.q�7:9E,TCW389�v(?L141�]�7o9Q7:SU7I9Q9W7:\uCW3B,.P
>I9Q38PWP�z�Vx_	Cp,TCW?438-���mn`N?4P(Vx_�CE,TCE?L38-R38q�7I9W,TCE389�v�,.P�,.qNqN1L?47:\ev(`N7I-N7|587:9)q�38PWPQ?4]N1L7.�

mn`N7{>I_NVx_�1µ,TCW?L587nq�9W38]H,T]N?41L?LC�Z}3.S�FN-N\N?4-�M�,2PW3.14_�CW?438-xSU389�CW`N7nC�v�3�-N7:v VX7|CE`N3�\NP
>�,T-ß]�7�>:38V~qH,.9W7:\èCW3 CW`N7B389W?LM8?4-H,T1n,.14M.389W?GCE`NV�¬�A�O2��P~,.-�\ <N/@²½?4-rFHM._N9W7ÊÐ	��ÅN�
A)P(>I,.-B]�7@PW7:7I-BSU9W38V�CE`N?LP�CE`N7}<	A)Ó)[ ,T14M8389Q?LCW`NVåqN9W7|SU389WV~Pnq�3�389Q1LZX>I38V~qH,.9Q7I\RCE3
CE`�7R389W?LM8?4-H,T1#,T14M8389Q?LCW`NV0¬�,.1LCW`N38_NM.`rPQCE?L141�]�7|CWCW7I9xCE`N,.-sPQCp,T-N\H,.9Q\ß/@²g�g+�Ct?4Px1L?4«T7I1LZ
CE`N,TC�CW`N?4P�?4P�]�7:>�,._�PW72,.P#PW_NPQq�7:>:CW7I\RCE`N7�qN9W3.M89E,.V~P#,.9W7�9E,TCW`N7I9#VX389Q7�\�7I14?L>�,TCW7{CW`H,.-
CE`�70-N7:_N9W3.-NPXCW`H,TC~CE`N70,.14M.389W?GCE`NV v�,.PXPW_N>:>I7:PWPQSU_�1)38- �§PW7:7ÊPQ7I>:CW?438-ßÄ�� Ã �|� mn`^_NP
CE`�7�9E,TqN?4\�>p`N,.-NM87:P�CE3ÊCW`N7�q�38qN_�1µ,TCW?438-uCE`H,�C�CE`�7e,.1LM8389W?GCE`NV¹>�,._NPQ7IPx\�?4PW9Q_Nq�C}CE`N7
7:5.3814_	CE?43.-0,�v�,�ZRSU9W38V�CE`N7@M83�3	\RPQ3814_	CE?43.-NP(,.P(Vx_N>p`0,.P(?LCnV~36587:P{CW3kv�,.9Q\NPnCE`N7:V0�

mn`N7�>:9W38PQPDz�Vx_�Cp,�CE?43.- CW7I>p`N-N?Lw^_N7�PQ7I7IV~P�V~389Q7~PQ_N>I>:7IPQPQSU_N1ä¬�q�7:9QSU389QVX?L-NMR]�7:CWCW7I9
CE`N,.-�CW`N7�389W?LM8?4-H,T1JV~7:CE`�3	\�¬�,T1LCE`�38_NM8`BPQCW?41L1�-N3.C�,.Pnv#7I141�,TP�A)O2��PI��mn`N?4P(PQ_NM8M87:PQCEP
CE`N,TC�14?L-N«�,.M87�?4P�3.-N7�3.SHCW`N7nqN9W3.]N147:VXP�CE`H,TC�?4P�`N,.VXq�7I9Q?4-NM�CE`N7�CW7I>p`N-�?4w^_N7.¬�,.1GCE`N3._NM8`
CE`�?4P�CE7:>p`N-N?Lw�_�7}>:38_N14\BPDCE?41L1�]�72?4V~qN9W36587:\0_�q�38-J�

<�CE9Q_N>:CW_N9E,T1�>:38V~qN147���?GC�Zo3.S�qN9W3.M89E,.V~P�>�,.-~]�7�V~7�,.PQ_N9W7:\X?L-�,@-^_NVx]�7I9�3.S�v�,�Z�PI¬
PW_�>p`è,TPxPW?L�I7.¬�-�_�Vx]�7:9x3.SnSU_N-�>:CE?L38-�>I,.141LPI¬�CW9W7I7�\N7Iq�CW`�¬�7:Cx>I7:CW7I9W,��ymn`N7�SU9Q7I7I\�38V
CE30>p`N3�38PW7�SU9Q38V!,014,.9WM.7Xq�38qN_N14,TCE?L38-u3.S�SU_N-�>:CE?L38-NP}VX7I,.-NP}CW`H,TC}?4-N>:14_NPQ?L5.7X3.S�CE`N7
SU_N-N>|CE?L38-t\N7:FH-�?LCE?L38-NP#<�[���P�,.9Q7�,T14V~38PQC�,T1Lv�,6Z�P�M838?L-NM2CE3@`H,�587�,@M89W7I,TCE7:9�PQ?4�:7(CW`H,.-
A�O2�gP Ø �{�H389�,~S§,.?L9W7I9(>:38VXqN,.9W?LPW38-�CE`N7}-�_�Vx]�7:9)3.S�SU_N-N>:CW?438-�>�,T1414P(v�,.P)7��N,TVX?L-N7I\
?4-�PQCE7I,.\��umn`N7eV~7�,T-r-�_�Vx]�7:9x3.S(SU_N-N>|CE?L38-�>�,T1414P}V�,T\N7�]KZ�CW`N7e]�7IPDCtPW381L_�CE?L38-�3.S
7�,T>p`yM87I-N7:9E,TCW?438-��§36587:92,.1L1�CW9W?4,.14P�,.-N\y,T141�M87I-�7I9E,�CE?43.-NPp�(3.S�CE`�7xA�O2� PQZ�PQCW7IV»v�,.P
Î��®Î����H389�<�[���P�_NPQ?4-NM2>:9W38PQPDz�V�_�Cp,TCW?438-}CE`N?LP�FHM8_N9Q7�v�,.P�PW1L?4M8`KCE1GZ�1436v�7:9�,TC Ù �ÑÍTñk��mn`N7
\N?G�J7:9W7I-�>I7(]�7|C�v�7:7I-�CW`N7nC�v�3�?4P�q�9W38]H,T]N1LZ�-N3.C�PW?LM8-N?LFN>�,.-KC�¬K]�_�C�PW_NM.M87IPDCEP�CE`H,TC�<�[��
Ú�ÿ�L��fS%ûLÀ��+�Zý'ÿ~NT_h[f_�_K]��`[�LZuM_KLQF^N�HK]^LQa%SQ_�HKJM[B_hLOFI[Àop[EHWJML�V%LZuMdeLQopiTSZUW]^aMPq_rHWUKNTdEHKNMUvSZF.dELOoRiTFI[eú']IHrg

LZuÀD��tùÄ_GSZP.SZ]^aT_hHBHWJTScHGLQu������Ä�
ö kYJM]x_%]^_tHWJM[£a'NMoÛ\~[eU%LQunu{NMa®dÜHK]^LQa d`SZF^F^_�aMLQH�HKJM[£a'NMoj\®[`U%LZuYaMLQop]^aTSZF^FIg?V�]^_hHK]^aTdEH%u{NMaTdÜHW]ILOaT_

NT_K[`VpXqJM]xdvJsXYSQ_Àý®� 	T�bkYJT[Âa'NMoÛ\~[eUBLZu�u{NMaTdEHK]^LQaT_nHKJ®ScHySQUK[GVM]^_hHK]^aTdÜHY]^apHK[eUWo£_nLQu�HKJM[÷UK[f_hNMFIHW_�HKJM[`g
PQ]^lQ[�Xq]^FIF¨iTUKLO\TSZ\MF^gs\~[�_hF^]^PQJ.HKF^gsF^LcXB[`UYSQaTV}XySO_YaMLZHG]^a'lQ[`_hHK]^POSZHK[fV¨�

Å8Å



0 5 10 15 20 25 30 35 40 45 50
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

C
um

la
tiv

e 
P

ro
ba

bi
lit

y 
of

 fi
nd

in
g 

a 
co

rr
ec

t s
ol

ut
io

n

Generation

SGP, population = 250
ADF, population = 250
Original SEFs, population = 250
SANE SEFs, population = 250
Cross Mutation SEFs, population = 250
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